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SUMMARY

L Project Title

A Sudy of the Imemnational Trend and Comprehensive Enhancement
Propram on the Nuclear Power Plant Safety

II. Objectives and Imporiance of the Project

The objectives of this siudy are as follows:

1) Overview of the international trend related to the safety of Nuclear
Power Planis(NFFs),

2) Study of the present status of NPP safety in Korea in aspects of design,
construction and operation,

3) Suggestion of the comprehensive progtam 1o improve NPP safety in
Korea,
The nesults of this study can contribute to improve the safety of existing

and future NPPs, and to establish the severe accident policy in Kovea.

III. Scope and Contents of the Project
1. International Trends on the NPF Safety

International mends are surveyed with primary emphasis on the effects
of TMI and Chemcbyl accidents, the importance of the severe accident
policy, and the rocle of the probabilistic safety assessment (PSA)
methodology. In addition, recent rescarch issues related to the safety of
Operating reactars are reviewed.
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2. Presemt Staus of NPP Safety jn Kored

Present status related to the NPP sufety in Korea is reviewed in aspects
of regulation policy, design and constuction, weak components and gystems,
NPP operation, accident management, human factors, exchange of
information, and education of technical staffs.

The approaches to improve the overall NPP safety are considered in

three aspects.

1)

4
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Bases for improvement of NPP safety incloding safety culture,
optimized tegulaton system, research and development, technical man
power, emergency plan, intemational cooperation.

Approaches 10 improve the safety of existing NFPs: strengthening of the
safety centification activities, minimization of human ermor through
qualification of operators and improvement of work environment,
periodic safety reassessment of operating NFPs, establishiment of a data
base related to NPP operation, preventive maintenance, provision for
plant aging and life extension, and design improvement reflecting PSA
T&suits.

Approaches to achieve the safety of future NPPs: improvement of
operating marging, man-machine interfaces, suppotting systems and
containment design for advanced light or heavy water reactors;
innovation of the design features of NSSS and containment sysiem for
passive reactous.

IV. Results and Applications



- This study results that NPP safety in Korea can be improved.
- This sudy can be refered in esiablishmemnt of severe accident policy in

Korea.

-  Pundamental principles for the passive reactor in future are suggested.
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SUMMARY

The response 1o a previous publication, INSAG-3 “Basic Safety Principles for
MNuclear Power Plants®, imdicated a need for the concept of Safely Culiwe o be
expanded in such a way that ils quality in particular cases may be judged This report
macty 1o the nead,

The concept is fust defined. It is then developed o cover the allributes of an
effective Safety Culure as it applies both 1o individuals and organizations with conczm
for muclear safety. There are 1wo genesal aspects, the working environment set by
palicy and management requirements, and the need for individaals then m beneéit and
act satsfactorily within it The discussion deals separmlely with the requirements at
policy amd mamagement levels, and with requirements on individvals, The comcepl iy
then examined from a different point of view, allowing highlighting of tangible featres
of Safety Colbure in differsnt kinds of organizalions.

Finalty, an Appendix gives a set of questions against which organizations amd
mdividoals might be examined. Rather than being a "check )is1" which coold nol be
completely applicable, this is offered a8 a spriing point for self examination o all with
responsibilides in the fiedd of nuclear safery,
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1. INTRODUCTION

Except possibly for what are sometdmes called “acts of God™, any problems
arising 4t 2 NPP would ofginale in soms way in human emor. Conversely, e
hwnan mind is very effective in delecting and eliminating potentiad problems, and
this has imponame positive impact oo safety. For these reascns, individuals camy
heavy responsibility. They must act in sccordance with a "Safety Cuolmre”.
Operating oceganizations sa well as other organizations with a safety responsibility
must 50 develop Safery Collore as o prevent homan emor and bencfit from the
positive aspecis of human action.

The subsiance of Safery Cullure is the means by which close ageniion e safety
iz achieved in both organizaions and individuals., In its document INSAG-1,
"Summary Report on the Posi-Accident Review Meeting on the Chernobyl
Reaclor™, INSAG introduced the term. It its Ister document, “Basic Safety
Principks for NPPs®, generally referred 1o in the following by its publication
number, INSAG-3, Safety Cultore was highlighted as a fundamental management
principle. This presemt document responds to comments after issuance of
INSAG-3, proposing that the comeept of Safety Culure should be clanifred and so
defined that its quality coudd be confirmed in specific instances.

This document gives particular attention to operating organizalions, because the
lirk between huenan perfosmiance and safety is closest there. Yes the discussion
extends 10 Safety Culturs in il concerned, becgnse the highest level of safety is
achicved only when all are dedicated to the common £oal,

Safety of the plant alse depends critically on those who previously designed,
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constructed, and comissioned it A partial list of others includes the backgrownd
community of ¢cience and engineering, (he govemnental bodies providing
regulation ad those Tesponsible for the undedying reseanch, The term "regulation”
extends beyond aress narmally associsted with safely bhecause economic and

political decisions alse exert indirect influence,

INSAG-3 identified particular aspecls of Safely Colure. It also deall wilh maliers
not s0 identified but which represent practices important for achicvement of the
required buman responses. What follows Ireats thess practices as an ¢ssoolial
componient of Safety Culire,
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1.

2. DEFINITION AND CHARACTER OF SAFETY CULTURE

Safety Culture is that et of adiludes and qualities in individuals and organizations
which ensurcs that, as an ovemiding priccity, nuclear plant safety issues recsive
the atenton warranied by teir significance.

INSAG-3 stated (hal Safery Culwre refers 10 the personal dedication and
accountability of all individuals engaged in activities which have bearing on the
safety of MPPs. It was fusther staied 1o comtain as a key element ap all-pervading
safety thinking, which allows an inherently questioning attitnde, the prevention of
complagency, a commitment to excellence, and the fostering of both persomal
accounability and corporate sell-regulation in safaly matiers.

Alribues s_uc:h as "parsonal dedication”, “safety thinking”, "inberenlly questioning
attitode” are intangible. Yel it is imporant to be able 1w judge the guality of
Safety Culiwre. INSAG has addressed this problem by starting from the
percepiion that the intmgible anributes lead namrally w Engible manifestation 1hat
can be used as a measure of Safery Cubtare.

Good peactices in themselves, while an essential component of Safety Culiure, are
mot sufficient if applied mechanicatly, There is a requiremsnt 0 go beyond
implementalion of pood practices 5o thar alt dopes importanl 10 safely are carmied
out correclly, with alermess, due thought and fill kmowledge, sound padgement
and a peoper sense of accountability.

Thus what fpllows peesents the relevant good pmctices, provides comments on e
ks tangibhe individual atimdes necessary, and identifies characteristics which meay
be congidensd a8 measwes of the quality of a Safery Culuare.
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3. UNIVERSAL FEATURES OF SAFETY CULTURE

11. Tn all rypes of activity, for organizations and for individuals 2t all levels, atiention

e safety Involves many clements:

- Respomsibility, through formal delegation, and descripion of duties and their
comprehension by individuals,

~ Sypervision, including aundic and review practces and with readiness to respond
In ndivideal's quegtioning artimdes.

- Coenpetence, conferred by trining and instwction of pessoninel and by their
self-education.

- Motivation, Mrough Jeadership, sewing of objectives systiems of reward and
penalty, and through individual's self gencrated atitudes.

- Commitment, Tequiring senior level demonstration of Wigh priosizy of safety, and
cotviction in individuals 1o engage in the common goal of safety.
Safety Culmre has two components. The first is the necessary framework set
within g organization and i5 the vesponsibility of the managerial hicrarchy, It is
covered under the heading of "Requirements at the Policy Level” (Ssction 3.1}
and “Requirements on Managers™ (Section 3.2). The secomnd component is the
anitude of 1aff at all Jevels in responding to and profiting by the [mmewoerk,
and iz the subject of Section 3.3, Since Safety Culturs concsrng individual
performance, and since everyone involved catries safety responsibilitics, Section
3.3 i particolar impertant,
Fig. 1 is an illustration which relates the tes¢ headings 1o this overall scheme.
Its purpose it to aid the peaders perception of the presentation.

12. In keeping with dhe practice of INSAG-3, the discussion i presented oot in
prescriptive form bud on the assumption bt an effective Safaty Culoure hag been
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Fig. 1 Itlustration of the Presentation of Safety Culture
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11 Requirements at Palicy Level

13,
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achieved. The meaning i that the auributes presented are those which this

In any important activity, the manner in which people act is comditioned by
requirements ¢t at high level. The highest leve! affecting nuclear plant safety is
lepislative, providing a nattonal basis for Safety Cuolwre. Governments exercise
their responsibilities 40 regulate safety of nuckar plants and of other potentially
hazardous activities in onder 1o prowct individuzls, the public al large and (he
environment. Repistration is backed by the necessary advisory and regulatory



14,

bodics, with sufficicnt siafl, funding and powees for iheir dulies, and with the
frecdom 10 puorsue their dties withow undue interfecence. In this way nauonal
climates are fostered in which aention o safety is a mausr of everyday
impoance. Govertiments also encpusage ilemational actvibies aimed ot safety
improvements and seek 10 minimize any commercial gr political impediments to
such exchanges.

Within an organization, similar considerations apply. Policies promoted at high
Ievel create the working snvirenment and condition individual behavior, Safety
policies and their delailed implementation vary depending on the namre of the
organization and the activities of staff, bol imperiant common features can be
defined. The follywing 3.1.1 to 3.1.5 show how such commitment at e policy
Ievel is declared end supported.

3.1.} Siatements of Safety Policy

15,

16,

Any orgamization pursuing activities with a bearing on rmclesr plant cafety makes
i mesponsibilines well known and understood in a policy statement. This
statement is peovided as guidance 10 sialf, declaring the Drganization's objective
and the stance of corporale management on the imporiance of nuclear plant safery.
Swaement by differemt bodics with differing roles nomrally vary in boih form and
content.

Operating organizations have full and formal responsibility for the safety of their
operating nuclear power plares. The basis for development of A satisfactory Safely
Culture in such an organizatiom is its safery policy smiement. This is ckar and
provided 0 all staff. It declares the commiment © excellent performance in all
activitics important for the safety of noclear plants. The staiement makes it plain
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that puckear plara safety has the wvery highest priocity, in critical cases overriding
the demands of production or project timetables.

17. A reguolacry body has a weightily iofluence on the safely of ouclear plant nder
ils porview and requires an effective Safely Culmre pervading the arganization mmd
its saff, The basis is again laid by a policy slatcment. This identifies commimment
) implement the approprifie legislation and 1o act © promote plant safery, the
safety of individuals and the public, and the well-being of the environment.

18. Supponing orgamizations, which include those respensible for design, manufacrure,
comstruction and rescarch, infloence greatly the safety of nuclear plants, Their
ptimary responsibillty i3 for quality of product, whethes thiz i3 a design or a
manulactured component, installed equipment, 3 safety report or software devel.
ppment, of any other outpul impertant 1o safety, The basis for Safety Culwre in
smch an ofpenization i the diwective establishing policy and jwactices 10 achieve
quality, therchy © meet the safely objectives of the funare operator.

3.1.2 Moanagement Structures

19, Implemenialion of these safety policies and objectives in all the relevant
OIEANiZAtoN requires thal acooumability in safely matiers i3 clear. The detsiled way
this is achieved depends on the role of the organization, but one key common
requirement is mer. Swong lines of amhority are established for 1hose mauiers
bearing on nuclear plant safety, by means of clear reporting lines and few and
siengbe interfaces, supported by definition and docamentaticn of duties.

19.a In operating organizations the formal responsitdility for plant safety lics with the
operator and the delegated authority with the plant manager. In the contribution
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20.

crganizations, the equivalent requirement is 1o ¢nsure by smucoure and definition
of dutics that respensibilicy for (he quality of the product 5 well defined, whether
this produce is a design or 4 manofachred component, a safely repon softwase
development or any other outpul imporiant 10 safety.

Lairge organizations with imporant impact on nuclegr plant safely provide
independent inicmal management units wilh responsibility for scrutiny of nuclear
safety activides. In the case of operalng organizaions tese unils have the role of
scrutinizing safsty practices at the planl. They raport 2bove plant manager level,
ensuring integration of safety responsibilies into the management chain with a
prominence madching that of other main funcions. Sopporling organizaions adopt
similar methods, in purspit of product quality, with scrutiny through audit and
review practices mvd amangement for reporting W senkor level,

21} Resources

21.

Adequate resources are dedicaled o safery. Sufficient experienced staff are
available for dutiss with soclear plant safely connotalions. Suwaffing levels,
soppicmented as necessary by consultanss or contraclors, are such thai the duties
can be carrisd oul without andue haste or pressure. Staffing poficies ensume tha
competent individuals can advance through the key posts. Traiming of staff is
recognized as vital and the necessary resources are devoted to it. Sufficient
financial resources are provided 10 ensure that staff in ali safery melaaed wasks have
available 1o them the necessary cquipment, faciliies and supposting technical
infrasiructure. Overall, e working environment for sech sff 5 condwive to
effective performance of duties, and (he resources necessary for this are also
provided.
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3.1.4. Self Regulation

2.

As a matier of policy, in their continming search for safery excellence all
organization concerned institwie regular scrutiny of whose of Ihefr practices which
contribute 0 nuclear plant safety. These inctode independent checking of design
thanges, plank modificalion and operaling praciices, periodic rgview of safety-
related practices such ss staff appointment, training, and the procedures for
profiiing from world wide experience. The intent is review of pactices by fully
compelent individoals of bodies outside the moamal chain of command, brnging
fresh jodgensent be bear and mzking new approsches possible, Such arrengements
are promoted as natural ard helpful mids to the practitioness, and they avoid the
flavor of 2 punitive gearch for shortfalls.

LS5, Commitment

23

3.1.

The above activities define the nawre of (he working environment and requirs
corporate kevel commiiment for snccess. On g personal basis, mansgement staff ar
the most senjor level must demonstrate their commitment L safeiy. This is
achieved by their awgntion 1o regular review of the processes which bear on
nuclear safery, by their Jirect infersgt in the more significant ouclear safety o
product quality questions ag they arise, and by frequent reference to safety and
quality in their communications 10 sigff. In particular, nuclear plant safety is an
important agenda ilem al meetings of Boands of operaling organizations.

Requiremenis om Manapers

The amitwdes of individuals are grealy influenced by their working environment.
The key to an effective Safery Cultors is found in the practices moukding (he
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environment and fostering the attitedes conducive o safety. It is the responsibility
of managers W tnstitute such practices in accord with their organizaions’ safely
policy and objectives. The requirement this places on managers are discussed
bebow. Except as specially indicated, the comments offered apply o all
organizations engaged in activities nuckear safely,

32.1. Defipition of Responsibilities

25.

26.

Discharge of individual responsibiliies is facilitated by unique and Cear lines of
authority, The resposibility assigned © individuals is gefined and documented, in
suffbcient detail to avoid ambiguity. The collective definitions of authoritgy and
regporgibility of individuwnls are reviewed o enswe that there are no omisgions,
overlap or problems of shared responsibility. Definitions of wesponsibilily are
approved by a higher level of anthorily. Menagers ensure that individoals
understand not coly their own mesponsibilities but also those of their immediate
colicagucs and their management unit, and how these responsibilities complement
those of other groups. This requirement for carefirl definition of respensibilities
applies with special force o operating organizations since they camy the formal
responsibility for plani safety. The delegated respomsibility of the plant manager
for the safety of hiz plant,

Since operating orpanizations carry (he formal responsibilicy for the safety of
operatng plant, they hzve a funher obligation., This is the duty to assure
themselves, by use of third parties il necessary, that afl other crganizations whose
activities affect plant safety discharpe their respomsibilities satisfactorily.

3.2.2. Definition and Contred of Working Practices

28.

Managers ensure that work on marters redaied (0 nuckar safety is camied out i a
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29,

disciplined manosr. While the necessity is obvious in operating onganizations, the
requirements for product quality in supporiing organizations call for siowlar
attention. The necessary basis is gencrally a hicrarchy of upto-date documents
ranging frem policy directives 1o detailed working procedures. These procedures
are clear and unambiguous and they form an integral series. The documents
receive formal scrutiny, checking and wstng within the crganizations quality
assurance processes, and formal means are adopled for their conmwol,

Managers ensure that wasks are camied out 25 defived. They inslitule systems for
supervisicn and cootrol, and insisl wpon orderliness and good bousskeeping.

3.23, Qualifications and Iraining

30,

a1,

Managers ensure that their stalf are fully competent for their dudes. Selection ad
appointment procedures establish satisfactory initial qualificetions of personnel Any
pecessary training and periodic retmining are provided. The sssessmemt of
technical competence is an imegral pant of walning programs. For crilical tasks in
plant operations, judgement of fimess for dulies includes physical and psychologi-
cal considerations.

Insnxction instills more than technical skills or detailed Familiarity with procedures
to be followed rigorously. Thess essenhial requirement are supplemented by
broader iraining, sufficient W ensure that mdividuals understand the significance of
their duties and she consequences of mistakes arising from misconceptions o Jack
of diligence, Without his addivional undecstanding, nuclear safety issues arising
may ni receive (he atiention they warrant, or wrong actions may be taken, ot
of lack of comprehension of the visks involved,
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Ar4., Rewards snd Sanctions

32.

33,

ELN

Dltimately, satisfacery practice depends on the behavier of individwals, as
influenced by personal and gronp molivation and altiudes. Managers provide
encouragament and praise, shd tangible reward for consisten high level perioe-
mance i plant safery. Importantly systems of reward do mod encourage high plant
vulpal levels if ihis ihreatens safety. At operating plants, incentives are mol be
thercfore based on production levels alone but are also be related W safedy
performance.

Emors, when committed, are seen less as 8 matter for concem than a source of
experience Irom which benefit can be derived. Individuals are eocowraged to
identity, teport and correct imperfecuons in their own work, in order w0 help
others as well as themselves in averting future problems. When necessary they
are assisted o oprove deir subsequent performance,

Mevertheless, for cases of wepeated deficiency or gross megligence, managers
accept their responsibility [or takimg disciplinary measures, since safsly may be
prefudiced otherwise. There is. however, a delicate balamnce. The application of
sanctions 2 not done in such 4 way as  encourage the concecalment of emors.

325, Andit, Review and Comparison

35.

36.

Managerial regponsibilities inclode implementaion of a range of monitoring
practices. The form these take depends on the actvites of the organization,

Such antangements po beyond implementation of quality assumnce messures and
include, foe cxample, regwlar roviews of training programs, stalf appolutment
procedures, working pracdoes, document control and quality asswance sysiems. In
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7.

38.

the design, manufacturing and operating organizations, they include scrutiny of the
mcans by which design or engineering changes are congrolled, In the plant
cperational comtext, they include senuiny of changes 10 operating parameters,
mainiepance requirements, modifications o plant and any non-routine wse of the
plant.

By thest means the working of safery mamagement systems is checked by inernal
processes, 11 i3 good practice 10 add to (his by calling on expens from oatside
the function concemed, ov from outside the ocganization, This ensures availabiliry
of broadly besed views and cxperience, poovides a basis for emulation and
encourages inroduciion of good praciices adopied elsewhere,

Managers make arangements W benefit from alf sources of relevanl experience,
rescarch, tachnical developments, operational data and evenis of safery significance,
all carefully evaluated in their own contexts.

326, Commitment

39,

By all of above means, managers demonstrate and encourage a commiment 1o
Safety Culture. The practices identified above structure thé enwironment in which
people work, The imtangible attiuwde of mind which causes satisfactory perfor-
mance by people in groups or as individuals is fostered by demands for orderly
work, by clanity of undergtanding of Juties, by rewards and any necessary
penalties, and by the welcoming of external scrwiiny. It is managers' task (o
ensure that their staff respond to and profit by this established framework of
practices and, by their own awitude ard example, W ensure thay their swaflf are
continpously motivated towards high levels of personal performance in their
duties.
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33 Response of Individoals

4. Sections 3.1 and 32 discussed il‘u: means by which the framework is sei for an
effective Safety Culwre, and emphasized the responsibility of management. As
pointed out m the introduction o this section, it is the task of all levels of staif
W response 1o and profit from this framework. The question remains @ "HOW?".
To smphasize this key question, what follows is #&1 out i a different sivle. Tt &5
expressed in s most relevanl o operating #1aff since they bear the mosl direct
responsibilily Lhough, in varying ways, the points apply to all with dulies
important & nuclear safety,

41. The response of all (hose who sirive for excellenee in matrices affecting nuclear
safaty is characterized by:

QUESTION ATTITUDE
plus
DISCIPLINED AND PRUDENT APPROACH
plus
COMMUNICATION
The nesult will should be a major contribation to

SAFETY
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42, Before beginning any safety related task an individusls QUESTIONING AT-

43,

TITUDE taises the questions below. In the case of welatively rowtine tasks, for
which he has been fully Irained, question and answer will be 10 a large extent
automatic. For tasks with a novel content the thought process becomes mote
deliberale,

Whal are my responsibilitles?

How do they mrelale o safery?

Do T have the necessary knowledge 10 proceed?
Whal are the respongibilities of others?

What can go wrong?

What could be the consequences of faiture or emors?
What showld be done 10 avold Tallures?

Are there any umisual circimsiances?

Do 1 nsed any assistance?

Whal do I do il 8 Gilue ocours?

New and highly unpsusl tasks which have an important safery content will be the
subject of written proceduess clarifying these maters.

Individuals adopt a DISCIPLINED AND PRUDENT approach. This tnvolves:

Understanding the wark proceduore
Complying with the procedures

Being alent for wmexpecied resulis
Swpping and thinking il a problem arises
Secking help if necessary

T



45,

Devoting atention 10 orderliness, timeliness and housekeeping
Procesding with deliberale care
Avgiding shorouts

Individualy recognize that a COMMUNICATIVE approach is essential to safety.
Thiz Involves:

Obraining pecessary information from others
Trarmmiting miomation o ohers
Reporting on, and documenting results of work, both routine and uousual.

A mestioning  attimade, & disciplined and pradent approach. and  necessary
communication are all aspects of an effective Safety Cultwre in the individuals.
The End result should conuibute 0 & high level of safety and gencran: a personal
pride in dealing with impostat 1asks @ 3 professional manmer,
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47,

43,

4.1.

50,

4, TANGIBLE EVIDENCE

The previous seclion congidered Safety Cullure as a 3¢ of commendatle atributes
of any individual or organizatien concemed with nuclear plant gafely. This genzeal
treaument needs exaendding Lo cover the separate attributes of different organizations.
Alsc examples are needed:

+ Iy show thar Safery Culwre 5 g concrele concept essential for safery ;

- W provide a basizs for judging the quality of Safety Culture i specific cases;

- o provide opions for improvements;

This section identifies some broad characterisiics of an effective Safety Cultire in
different groups of organizations: govemimental, operational and Suppordng. Iis
objective is 1o provide insight into the factors which promote the safery of nuclear
plants, viewed Fom several standpoints. The Appendix presert the same matier in
a differenl way by listing deailed questions. This iz intend o be used az a
glarting point for self sxaminalion with organizations, The list is not exhaustive,
ant can be exiended by the reader.

GOYERNMENT AND ITS QRGANIZATIONS

The pracuical approach which governments adopt towards safety in general and
suclear safety in pasticular has a major offect on all organizations involved in
nuclear safery. The following aspects demonstrate govermment commitment:

- Legislation or govemment policies set broad safety objectives for the use of
nuckar power, establish the pecessary instmtion and ensure adequete support for
safe tclear power development

- Govemment assign the responsibilities of such mstimticos clkearly, arcange that
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55.

conflict of interest or judgement in impontant safety matters is minimized, and
enswe in pandcular that soch matters are addressed on their merils, without
interference or undue pressure from bodies whose responsibility for technical
aspects of nuclenr safery i less direct

- Govenmends provide strong suppaort for eegulaory agencies including adequate
powers, zuilicient funds for all activities, and puaraniees [hat she regulaiory task
can be pursued withoul undue interfercnce.

- Govemments promie and conibute o the inlermational exchange of safery
related information.

Repulyiors have comsiderable discretionary autherity in matters of noclear safety.
Thiz is conferred by the legistation and the mor detailed instruments undes which
they operme, and s manifesied in several genersl ways.

~ The maragemeni syle of a regulstory agency ensures that common concem for
safety engenders at all levels an open and cooperative relatipnship, yet with the
formalily amd scparasteness appropriole for bodies with recognizably differsni
acroatitabilides.

- Controversial topics are dealt with in an open fashion, An open approach is
adopeed 10 seuing safery objectives so that rthose (har they repulae have an
Opportunicy $0 COMImEn On 1he intent.

« Swtandards are adopied which call for appropriais Jevels of safely while
recognizing the inevitable residual zisk. By thiz means fully balanced approach o
safely provisions is achieved

- Regulators recognize that the primary responsibility for safely rests with the
operating organizalion and not the regolator. To Ihis purpose, they ensure thal
segulatosy requirements are clear bt not so prescriptive as o consirain undualy the
design. comswruction and operating ofganizations,

- In dealing with new problems, while & generally conservalive appooach may be
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4.1

takan, innovation is not stifled by insistence on adhercnce ooly to approaches
which have been used in the past. Improvements in safety result from a well

jodeed combinaton of ismovation and reliance on proven lechnigues.
Those who regulate economic aspects of nuclear power take into account the fact
that decizions based on purcly economic factors could have negalive impact on

reactar safely,

OPERATING ORGANIZATIONS

4.2.1, At Corporate Policy Level

&1,

62,

63.

Safelty Culore flows down feom aclion by the senjior management of an
organizalicn, When judging the quality of Safety Culure in an operating
ofganization, i1 is pecessary 1o siart al the corporate policy level since it is here
that actitudes, decisions and wmethod of operation demonsieate the real pricdty
given o safety malizrs,

The primary indication of corporate level commitment to g satisfactory Safety
Cultwr is its stalement of safety policy and objecdves. This is prepared and
digseminaed in such 2 way that the objeclives are undersicod and made use of
by all levels of staff, Particulardy, reference is made in the stalement o the vilal
importance of safely, i critical cases overriding prodoction objectives.

A satisfactory management struclure assignment of resporsibiliies within ir and
allocation of resources, all primary responsibilities of the corporase policy level,
are compgtible with the organization's safely objectives. Aspects of these
responsibilities are subject W regular corporae level meview. As sperific examplas:
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BE/ZD SUGGESTION

65,

- Training is reviewed 0 ensore it i3 satsfaciory and thae the resources devoled
are pdedquate.

- Docomentation sysiem are reviewed 10 ensure thal the resources devoled are
snfficient and allow for imstance operaling manuals o be routnely and modified
an necessary in 8 dmely Fashion.

+ 5wl appoinlment arrangements are geviewed, in parteular 1 easure khal
evaluation of atiitudes of individuale 10 sefety as part of the process of selection
and promotion of managers.

Senior management inilisieg reviews of the safety performance of the organization.
Such reviews, and the stsopth of the msponses Lo their findings are imponant
poinpers oo the quality of Safety Cultare In the organdization.

4.2.2 Power Plant Level

66. In the nuclear plant iself safery is immedisely ar stake, and an effective Safety

Cultre is an ¢ssential feature of every day life. Three different areas ars
congidered:

~ the environment created by the local managemem which conditions individuals'
aninwdes;

= the auinydex of the individoals themselves, in all depariments and ot all levels
frem the plant menager dowmwards;

- the acial safety experience in the plant, which reflects the real priority given 0
safely in Lhe organization.

4.2.2.1 The Working Environment
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67.

B8,

Safety responsibilides and detailed practices ar all levels within the plant are
defined, Particular care iy taken in the treatment of special achivities, soch as tests
or plani modifications with safety implication. Tn such cases a Sysiematic
independent examination s required. Review of documemlation and meords are

carmied out W s that safety wequirements bave boen met

Training and education emsures thal all staff are knowledgeable about potenuial
cmors which might be committed in their area of activity. Such baining is
developed from a baxic understanding of the safety questions involved, inchades
consideration of the possible conzequences of such emors, and deals specifically
with how such eésmors may be avoided, o cormected f commisisd. By way af
specilic examples;

- for control room personncl, simolator re-training takes intp account operating
experience, difficuliies they encouniered, and the questions they rased by s@ff

- raining sessions before a given mainlenance activity, using mock-ups of video
recordings, vefreshes the knowledge of Ihe stalf and make them directly comscious
of potential errors.

BG/ZD SUGGESTION
68A. The results of safety analyses. includes PSA, are used regularly 10 examing

69,

specific issues as they arise, 10 support decisions, and 10 provida staff insight
into the importane safety feammes of the plant and its opecation,

Nuckar safety 15 kept constanty wnder scrutiny dhrough sile inspection and owdits,

¥isils by sealor officers, and planl intermal discussions and seminars all devoled
solely 10 safety malters. Findings are evalzued and acted upon energetically,
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70.

T

The ease with which staff are able © carry out their dties is subject o review,
Aspects inclade the physical fealures of work locations, suitability of tools and
equipment, avallability of necessary information and, of particular impociance, the
work load of individuals,

The relationship between the plant management amd the regulaory anthority amd its
local repecseniatives, i3 based on the common concern for nuclear safely, oot with
muial understanding of the different accouniabilitiss,

4212 Individoal Antitudes

T2,

EED

14

Alitudes of individuals may be examined in exchange with staff members st
varions levels. Many forms of questions allews judgement of the effectiveness of
Safety Culore and allows lessoms 10 be derived. By way of illustration:

- Are procedures siicdy [ollowed even when quicker methods are available?

« Do stalf members swop o think when facing an unforeseen sitnation?

- I thers concrete and favomble recognition of good safsty aititudes, both by
managemen and within peer proups?

Managers attitodes are illustrated, and staffl awitedes are inflocnced, by cxchanges
on micles safety maters. In particulas managers @ke opporunites © demonstrate
that they piay safety before production. As an emample, discussion wilh staff
concemad aboud delays in re-starting the plant for reasons of safety makes visible
the commitment o safety &8 8 primary objectives.

The peesence OF managers ac the work site provides opportunities for them to
emphasize directly the importance assigned to safety.
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73.

Development of local practices for improvement of safety is an excellent measure
of individuals atdudes, since it demonstraes that 211 staff understand ihe need Tor
use of their experience to improve pecformance. Spacific examples might be in the
arcas of bousckecping and quality of secords, of in exiension of the practice of
repodting <rrors 0 include those which have no apDaent tmporamt COMSEqUENCES.

42,23, Plant Safety Experience

6.

TT.

78,

The prnciple measure of the quality of Safety Culure is the Yomg v safety
perdormance of he plant. The plant performance indicators commonly recog-
nized(piant availability, numbers of onplanned shotdowns, radiation sxposure, eic.
-.) provide a measure of the aiention to safely in a plant. This is compleménded
by specific safety indicalors, such a3 the nember and severity of significant
events, pending work orders, and duration of onavailability of safety systems.

The role of such indicalors is made clear to siaff.

All gignificant evenis which have occutred on the site are analyzed in closs

cooperation with the stalf nvolved, © help management and staff to evaluate their
strengihs and weaknesses.

All such experience is reviewed regularly 1o ensure thae the fessons have been
learned, the necessary comective actions ientified and timely implemenation
pursucd. The Ihercughness of Ihe reviews and the strength of the cosrective
responses is an impoctant Safety Culture poinser.

4.3. Supporting Organizations

19,

The important management provigsions nd individual amitades which charecterize
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El.

EL.

L

an effecive Safely Cualtee in an opormting orgraization may be adapted 10 suis afl
supporting organizations, particularly lthrough emphasis on the demand for product
quality. Cenain specific issucs relaiing 10 rescarch and design organizations are
identified below.

Research organizations have in place mechanisms for monitoring relevant wock
workl-wide which may affect the conclusions of safety mmalysis. This is reinforced
by mechanisms for ensuring thet such infcrmsion is brought to the attention of
those accountsble for safety in a timely fashion, and with emphasis worthy of its
significance.

Those involved in research are alert for any polantial miginterpretation Or misuse
of their guipat,

Design organtzalions may seek the input of exiemal expers 1o impeove their
performance. By way of examples;

- wht;n A design organization lacks experience with a mew pechnology, for
example software design, it mat geek whe assistance of experts to supplement
in-house capability;

« desipn reviews which are an imponant and customary compomemt of the
in-hoose processes, may be sppplememied by mvolvernent of extemal expertise.

Design organizations keep up-to-dale with (he developments in reacior safety
wechnology and safety amalysis sechniques by active paricipation in national and
inemational activities. Formal mechanisms ae in place w0 bring 10 the anention of
the respongible operation any new informadon that might modify or invalidate sy
previows safely analyses.
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APPENDIX

N.B. BE. WILL IMPROVE THE SEQUENCE LOGIC

Safety Cullure Indicators

B4,

8s.

Al

g6,

This Appendix secks 1o identify questions worthy of examinaton when the quality
of Safely Culture in a pariicular ¢ase is being judgsd, The difficelty of such an
appraach is that the list of questians cannot be complele, nor can a list which is
at afl extensive be appliceble o all circumstances. The obiective of what follows
is therefore not 10 provide a check list for Yey/No answers, bat rather [0 cause
self examination in individuals and ocgamizations. Given this undersmnding, the
list ¢can be exiended by the reader,

With this generad reservation, the following questions are offered ac poinlers 1o
the quality of Safety Culture, The main intent is to be thought provoking rather
than prescriplive,

Government and s Organizatlons

Goversnment Commiument 1o Safety

i} 1s the body of legislation satistaciory?

ii} Are there any undee impediments 10 necessary amendments o repulidons?

jii} Dese the legisladon or govermment policy slatsments emphasize safely as a
prerequisite for the use of nuclear power?

iv) Have pudgets for regulatory agencies kept pace with inflation, with the growth
of the industry and wilh other increased demands?

- 15] -



ar.

¥) Are regulalocy organizations able 0 acquirs people of adequale compelence?

vi) Dose the govemment provide adequale funding for necessary safedy research?
Are the research resulls made available 1o other coumtries?

vil) How firee 15 the exchange of safety informadon with other countiies?

vili} Dosz tha country supporl the TAEA Incident Reporting Systemn, OSART,
ASSET and other similar international activities?

ix) Are there any instances of undue interference in technical maters with safely

relevancs?

Performance of Regulaloey Agencies

iy Are regulatory safety objectives gnnuncipied cleardy snd meaningfully o
designers and operaiocs 0 vhal ey are nelther 00 genecal pOL 100 prescriptive?
Do they permit a proper balance between innovation and reliagnce om proven
techniques?

t) Are comments on regulatory requirements sought from competent bodies? Have
these bean taken inlo accoun fequently sposgh @ encowrage fulare comments?
itiy Is there a predicable and logical process for dealing with issoes which involve
a consideration of both safety and economic faciors?

iv) What is the record of project delays or loss of produclion duwe to lack of
clarity of regulatory requirement or lack of imely regulatory decisions?

¥} Arc regulaiory praciices generally consistent with the objective of NUSST

vi} Is thers an cducation and Lraining programs for regulaiory siaff?

vii} Dose the reguipiory agency panicipaie actively in imemational acrivikes?

viii) Are impoetany reports on safery problems published roulinely by the
regulatory agency?

ix) Dose the regulatory agency periodically publish a summary review of the
safaty performance of planig?

x) What is the nalre of the relalionship wilth licenses? [s thers a proper balance
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4.2

8.

49,

between formality and a direcl professional relationship?

i} I there mpmd respect between the regulatory staff ang he opermor based on
2 common level of competence? What proportion of regulaory technical experts
bave practical operaling or design experience?

xii) 15 there mgular mumal consideration of the licensees expéricnce and problems
and the impoct of regulstory activities on these?

xiii} To what extent does the regulatory agency rely oo the internal safety
processes of (he operaling organization?

xiv}) What is the pature and extent of the regulstors' presence at the plant?

Operating  Organization

Corprrate Level 3afery Policy

i) Has a safety policy smiement been issued? Is it clear? Does the policy express
the overriding demand for niclear safety?

i} 15 it brough to s@if awention from time-po-time?

iii) [s #l consistent with the concept of Safety Culmre pressnted in this docoment?
iv) Arc managers and workers Familiar with (he safely policy amd can staff cite
examples which illusirate its meaning?

Safety Practices at Corporate Level

i) Dogs the corporate hoard include expertice in nuclear plant safery?

i) Do formal meetings at (hat level include agends ilems on safety?

jii}) Do operating staif auend o discuss the safely performance of plani?

iv) Is there 30 active auclear safety review commiltee which reports its findings at
corparale bevel?

vy Is there a senior manager with noclear safety ac a prime responsibility? How
is he supporied and assisted in his duties? What i his standing compared with
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heads of other functions?

HE SUGGESTION (REMOVED FROM PARA, 900)

ol

vi) Are the rescurce requirgment for the safety fimeilon reviewed periodically at
cosporals level? With what results?

Pefinition of Rasponsibility

i) Has the assignment of safety cesponsibilies beesn clearly annuncizted?

ii) Has the oiclear safery responsibility of the Plant Manager been clearly stated
and accepled?

fii) Are the documenis which identify safety responsibilities kept up o dme?

iv) Are the assignment of safety responsibility reviewed peciodically? With what
result?

Training

i) Dots all cridcal training and re-taining <ulminate in formal assessment and
approval for duttes? What is the success/fallure record? Whal is the proporion of
operating staff ume devoted to training and how doss this compare with olher
nuclear plant operaters?

t) What is the size of the resowrce devoled W raining? How does this compare
with other nuckear plant operatcrs?

iif) Do the corporate and plant management kvel assess the quality of waining
programme?

iv) Is there a pericdic review of the hppl‘mhitit:.r. correcness and results of
training cowrses? Does this review take ini0 account operating axperience
Feexdback?

v} How [requendy are production requiremenls pemmitled 10 interfere  with
scheduled raiming?
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92,

93,

vi) Can raining stalf cites where opecating emors have resulted in modifications
i3 3 (raining program?

vii} Do maining propoanmines address Safety Cuolture?

vili) Do staff understand che significance of the operating fimils of the plamt in
their areas of responsibility?

ix) Are the swff educated in the safety comsequences of the malfunction of plant
ias?

x) Are staff trained in the special impartance of following procedures? Are they
regulardy reminded? Are they irained in the safery basis of lhe procedures?

xi} Ara training simulawe modifications made @5 soon as the plam is modified?
xif) For comiral room operators, do re-rainimg sessions on simulotors ke into
accounl the difficullias thal stafl have experienced and (he questions they raisel
i) For maletenance personal, do iraining gessions make use of mock-ups and
videos before a complex maintenance activity?

Selection of Mamagers

iy Does the staff recognize that safety siitude is important in the selectiom and
promotion of managers? How is this recogition fostered?

ii) Do annual performance appraisals inctude a specific section on safety aninide?
ity Can the corporate evel identify cases where safety attitude was a significam
facter in granting o refusing a promotion & the management level?

Review of Safoly Porformance

i) Does senior management receive repular reviews of Lhe safety performance of
the plant? Does this offer comparison with olher nuclear plants?

i} Are the results of safety ceviews acied of In a thncly wayT 1s there feedback
1o memagers on the implementation of lessens learned? Can managess identfy the
changes which mesulied from reviews?
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iii} Are managers aware of how the safety of their plant comparcs wilh others in
the zape compumy? In the courmmy? In the wocld?

iv} Do staff routinely read and wndersiand reports o operating experience?

v) I5 there a sysiem of safery performance indicators with a progown for heir
improvement?

vi) Are the safety pecformance indicators undersiood by staff?

vii} Are managers aware of which safety performance indicators tends and (he
reatons for tbe gonds?

viii) What amangement exist for reporung safely related evends at a plant? Is Lhers
a formal mesns for evaloating such events and leaming the lessons?

ix) Is there a formal mechanism by which the staff who were involved in a
significant event are ¢omsulted on the final conients of a mepot?

x} Is thers 2 foll ime safety eeview group which reports direcily fo the plant
manager?

xi} Does the organization have effective links with operalors of stmilar plants?

wii) Does the organizafion congibite effeclively to inlemational réporbng systems?
xiit} What are the wends for the number of cutstanding deficiencies, temporaty
modifications or operadng maneals in need of revision?

Highlighting Safety

i) Does the plant manager hold with his senior s1aff periodic meeling which are
devoted solely to safety? Ase thers opporntunities for non-management staff 10
participate in meetings which are devoted to safery?

if} Do whese meedngs cover safery significant items at tat plan? Al ober plans
in the company? AL other plants i the comitry? At other plants i the world?

i1} Has congidemtion been given o requesting an OSART mission or similar
extemal review?

iv) Is tere a process by which more junior staff can repon safety related
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95,

cancems directly o the plant manager? 15 the piocess well known?
v) It there a system for reporting individuals enors? How is it made knovm o
$taif?

vi) Do systems of reward include factors relating o safery perfonmance?

Work Load

i} Is there a chear policy on limits (o overtime worked? To which staff does it
apyly?

i) How s overime controfled, monitered and reported 10 the plant manager and
upper management?

ii) What [raction of the time of the senior person on shift i3 spent on
adminisralive dutes?

Flant Managemeni/Regulatory Relationship

i} Is the reladonship frank and open yet adequately fosmed?

if) What & the nawre of amangements for acoess of regulatnss to documentation?
Faxilities? Operating staff?

i) Ate required repons to the regalatery agency made in 2 timely fashion?

iv) At what levely are the plant contacts for the regulatory inspectors?

¥} Des the plant manager meet routinely with regulaory staff?

Autitades of Individuals

i} Arc saff members at various Jevels interviewed from time to ime 10 Ldentty
there aidtades to safety?

iiy Do co-workers look favorably upon those who exhibit a good safery aditede
by actions such as aulention 10 hovsekeeping, compleiensss of endries in Iog book
of adherence 10 procedures?

jii) sre procedures followed siricdy even when quicker methods are available?
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iv} Do siff siop and hink when facing an wnforeseen sitation?

Atiade of Managers

i) When there is an apparent conflica between safety and cost do managers
discuss with stalf members concerped how (he conflict is resolved?

iy Are the schedubes and conent of work for annpal shurdowns examined on a
regular basis by the mwernal safety review precess?

iii) When safety comsiderations introduce a delay in stt-up of a plant do
managers use tbe occasion & ilustmie 10 sl thal sefery come first?

iv) Are stafl aware of management commitment 10 good housekeeping? Are they
glven relevanl information such as objectives, expenditures, sccamphbshments and
shoricominga?

Local Practices

1) Has the plani manager instimtcg pny safery-relaed initiatives which go beyomd
requirements set ar the corpomte level?

ii) What mechanism is available w0 staff o report emors which they made even
when the srors were immediately comected or otherwise had no visible effeci?
Do staff maks occasional use of the mechanism providad?

iiiy Arc records oo the performance of maintenance of components amk systems
easity retrievable? Compleie? Undersiandeble Accurals?

iv} What is the general siate of the plant in term of gencral appearance and
udiness, seam and oil keaks, ddiness of logs and reoonds?

v) What are the armngements for swpervising, reviewing and signing of
maintenance wodk camied oul by supporting organizations?

Field Supervision by Management
i} What is the working style of the senior supervisor om shift? Does he seek
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information? 15 be well informed? Does he appear rowtinely at the arcas where
safely related works i3 being done? Is he imizrested in peoblems or just the
schedule?

iy Do wmiddls managers often do a fivst haod ingpection of the conduct of
safety-rebsed work for which they are Tespongible?

iii) Dogg the plant manager from time to time inspect the comduct of safety-velated
waork?

iv) Do gemior managers visit the plant regularly? Do they give attzntion o safety
maters?

Design  Organizations

Safety Analysis Desizn Codes

i) Whar process exist for verification and validstion of computer modelling codes.
Do these involve the relevant rescarchers?

ii} Arp the gafery desipn codes verified and validated for the specific cincoms
stances?

ifi} Are (he limitaions of codes been aken im0 account gxaplicily in the design
review process?

i*} In which intemations! standard problem exercizes bave analysts participated 1o
test matonal compoter modelling codes? What offonts have been mak om a
bilaleral basis 10 compare work with experts in another country?

¥) What is the formal mechanisrn for reporting the siteation if it is considered
that the previously repored outputs of a compuer model may be invalid? Has
there been (he peed 0 use this route?

Design Review Precass

i) In which arcas has ouwide empertise been used 1 supplement in-house
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¢apabilicy? How was the competence of the oulside expenss esmablished?

il) Where are the roles and responsibilities of design review teams described?

iil) Has the design review process been audiled by intarnal QA awditors?
Regulatory agency? A peer group composed of national or intemational members?
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