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Small Nuclear Installations - Graded Approach

« Examples include: research reactors, nuclear pharmaceuticals
production plant, waste management, radiation apparatus

» Have different range of safety risks
— lower, more localised, inherent hazards
— greater adaptability - more changes
— usually government/public sector (not private)
— different staffing/stakeholder pressures

» Less regulatory burden justified
e Less intrusiveness warranted

GSR Part 2 requires consideration of the interaction
between technical, human and organisational factors




Common Contributing Causes of Ho
Accidents:

» Leadershizg
» Operafy Holistic behaviours .

Ml Safety
environry

« Competencs
» Risk assessment and management
« Oversight and scrutiny

« Organisational learning

» External regulation

» Designed to reduce safety vulnerabilities
Prof GRARRGLAISTIGS O, sedaty
(COTRIRY §yﬁ%5‘ts FEISE YSgulatory compliance tool
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Holistic Safety Strategy

Concept Development Implementation
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Holistic Safety Characteristics

1 - Human Aspects

Safe organisations take account of
weaknesses and strengths in human performance

Human Factors

gaiésbly qualified, experienced, competent people -

Adequate training that is shown to be effective
Accounting for Human Factors

In equipment and machine design

In process design

In the operating/business environment
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Holistic Safety Characteristics

2 - Non Technical Skills

Safe organisations will possess and
utilise effective non-technical skills

« Communication
 Leadership

 Team working

« Decision making

« Sijtuational awareness
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Holistic Safety Characteristics

3 - Defence in Depth

Safe organisations will aﬁply
defence in depth throughout

Sreyent Failures - conservative, proven, quality,
esign

Maintain desired operational states and detect
failures

Protect from DB accidents - safety systems
Limit progression of an accident by design

Mitigate consequences of BDB accidents (emergency
management)
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Holistic Safety Characteristics

4 - Management System

Safe organisations integrate safety and
environmental protection seamlessly.

« Safety and environmental
protection processes are fully
integrated in the business
management system

« All business activities consider
implications for safety and
environmental protection.
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Holistic Safety Characteristics
5 - Resilience

Responding
(actual)

Learning Monitoring Anticipating
(factual) Knowing (critical) (potential)
what to

do
Knowing / \ Knowing Knowing
what has what to D E— what to
happened look for expect
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Holistic Safety Characteristics

6 - Safety Culture

A safe organisations will at all levels possess
shared values and beliefs for safety that produce
behavioural norms that provide an appropriate
and demonstrable attention to safety.

. Safety and security are clearly recognised values

. Leadership for safety and security is clear

«  Accountabilities are clear

. Safety and security are integrated into all activities
. Safety and security is learning driven

. Integration across organisational boundaries

11
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Holistic Safety Characteristics

/ - Protective Security and Nuclear
Security Culture

Organisations with a good security culture will at all
levels possess shared characteristics, attitudes and
behaviours which serve as a means to support and
enhance security

«  Security Management is informed and integrated

12
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Holistic Safety Guidelines

. We socialise our holistic expectations (meetings,
conferences, forums, workshops, internet)

. ARPANSA expects licence holders to address the
holistic characteristics and attributes (graded)

. Baseline inspections examine performance
against our holistic characteristics through cross
cutting performance objectives and criteria

. We also have the ability to undertaken
augmented and thematic inspections

. We promote learning across our stakeholders
based on our inspection findings (strengths and
vulnerabilities)

Our aim is to assist licence holders to identify
and shore up any safety or security
vulnerabilities

13
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ARPANSA’s Inspection Programme

* Major review of inspection practices recently undertaken
« Emphasis on openness, clarity, reliability, and efficiency

o KrpRdSiostprastioes must support:
= kvophasisingsiceneatbpldetioasponsibility
- é‘&rﬁ?ﬁﬁ%ﬁ'ﬁ‘é Wﬁ%nce holders clearly
— ReerpRdi@gsparent stakeholder
- Of?englléwgr?st ]t%n t are cf)orI(D)Bortionate to risks
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— Perform frequent self assessments
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Inspection Performance Objectives and Criteria

* The resources applied are

Performance Reporting . 0
Verification (BM 1) graded on the inherent risk

of facility:

— inspected on between 1 and
Inspection, Testing, and 8 baseline modules in a
Maintenance (BM 3)

e, ARPANISA Facility shagte drispeCtion

Configuration Control (BM 2)

N —— Performance — allesossroutlhog coagdules
% Objectives and Criteria Performance Improvement (CC 3)
_

Security (BM 6)
Radiation Protection (BM 7)

Emergency Preparedness and

Response (BM8) List of baseline modules and

cross cutting inspection areas

15



€C L.6.1 - There Is good communication and cooperation

ety and security matters across the entire
crganisation (taking Into account any special security
considerations)

€E1.6:2 - An Indegendent saety graus, reporting direcly
0 the CED, exercises real powers (o Investigate and
intervene across the organisation.

€C 1.5.1 - Questioning Attitudes - Questioning attitudes prevall at il
Grganisational levels. Lateral thinking s encouraged and engaged
Distancing through diffarencing is discouraged.

CC 1.5.2 - Normalisation of Risk - Past success dees not ead to
complacency about risks or the narmalisation of unsafe acvities.

€C 1.5.3 - Open Reporting of Deviations takes place when samething
unexpected pccurs, even when the outcome Is good. Learning is
facliitated an abllity to recognise and diagnose deviatians, the
formulation of eMective solutions and the raview of madifications,

C 1,54 - Organisational and operating experlence s utllised in the
development of training programs, The effectiveness of training Is
‘assessed In the workplace.

CC 1.5.5 - Leaming from Extemal Experience - Training nesds
take account of extemnal lessans in similar industries.

CC L.5.6 - Safety and Security Performance Indicators are used to track,
trend and evsluste performance. Results are acted on

CC 157 - Development of Individuzl Competencies - Processes are
used to systematically develop Individual competencies that take
‘account of developing operational knowledge and experiance

C 1.4.1 - Safety and Security Is part of each business
acTivity. It is Evigent trat all business areas understand
1he Impact that tey have on safety and security.

€C 1.4.2 - High Standaras of DoCUMEntation, Procecures
and Instructions are maintained troughout the
organisatin.

cc 1 4. 1 - Knowledge and Understanding of Wark

€C 1.6 - Integration across organisational
boundaries - There are systems and a
willingness across the organisation to work
together in order to improve safety. A central
safety group co-ordinates this effort and has real
powers of intervention to enact improvements.

CC 1.5 - Safety is learning driven - Good levels of
organisational curiosity are present. People at all
levels make efforts to understand, learn and
share operational experience. performance
indicators are used to evaluate actual
performance. The reason for any deviation from
an expected outcome is sought, where warranted
by investigation and analysis.

Anstralian Government

CC 1.1 - Safety and security are clearly
recognised values - The importance of safety and
security is apparent in all business undertakings
even when there is no apparent direct link. Safe
and secure operations are socially accepted.

des,armmdvulwu?isandbsl for

Ausrrallan Radiatims Prorecrion and Nuclear Satery Agency:

isation has, at all
salety that produce

appropriate and

CC 1.1.1 - Priority &3 Safety - Dacumentatian,
CommLriCations and Decision M2Kking demONSIrate that a
high priarity is given to safety and security

C 1.1.2 - BUSINESS PIans Show te Importance of safery
ana sacuriry.

€C 1.1.3 - Considerations In Resourcing - Safety and
‘secrity Is a primary consideration in the allocation of
respurces. There is 3 Proactive and lang term approach to
safety and security.

CC 1.1.4 - Safety and Production ge Hand In Hand -
Individuals at all levels are convincad that safety and
PeDOUCTION Bré MUTUBIIY SUPPOTTIVE.

CC L.1.5 - Safety and Security Conscious Behavieur s

soclally accepted and supported (both farmally and
informally) throughout the organisation.

CC 1.2.1 - Leamers always demanstrate real commitment

to safety and security. This commitment is recognised by

workers at all levels, Leaders ahways mode| safe and
secure benaviours,

€C1.2.2 - Commitment to Safety and Security is evident
at all levels of management. Maragement are Invalved In
satety and securlty related activities.

€C 1.2.3 - Conservative Declsion Making - Leaders
provide Informed QueStIoning and Strong DVersIgNE far
saety ana security and clearly and visibly suppart
conservative decislon-making.

€C 1.2.4 - Leadership ensures that safaty and security Is
ROt JusE 0N paper - safe practices are followied even when

- Indiviguals of the necessary knowledge and
maar;rannmg of work processas affecting them. Leaders
have wide awareness of work processes.

1.4.4 - Factors affecting Motivaticn and Job
‘Satisfaction are gIven due CONSIIEraDoN. GO0 working

CC 1.4 - Safety and Security is integrated into all
actlvlhﬁ Considering the safety and security
h is

implications of work is a routine process wi
undertaken daily as normal business. This
routine is reinforced through organisational

strable attenti safety.
Reference: REG-INS-SUP-2800Q - Dacember 2015

conditians exist i regard ta production pressuras,
warkloads and stress.

CC 1.4.5 - There s Cross Functional and Interdisciplinary
cosgeration and teammwork

CC 1.4.6 - Commitment to Exralience IS Evident incluging
through housekeeping and materizl conditions.

€C 1.3.1 - Responsinility far Safety - It s acknowledged
that the ultimate respansibllity for safety lies with the
licence holger (rakher than the Regulatory, Contractor or
cther service provider)

€C 1.3.2 - Delegation of Responsibility - Management
delegates respansitillty with apgropriate autherity
establishing clear accountabilities. Ownership of safety
and securlty Is evident and understoad at al levels,

Change Management processes are
fallowed when 2 difficultly Is
encountered with procedure or
Instruction.  Un-authorised and lang
term dewiation from an approved
procedure Is not tolerated.

CC 1.3.3 - There is 2 nign ievel of Compiiance Wit
procedures and Instructions. Deficlent praceeds and
instructions are identified and corrected promptly to meat
safe and secure operational nesds.

Management and workers strive to

understand the unexpected - The
reperting of deviations is undertaken
for good 25 well as bad cutcomes and
INVESNgations are UNOErtzken where

€C 1.3.4 - REPOMTing Of Deviations. Where there is 8
‘geviatian from procedures, It IS feparted, rises are
assessed and the procedures are updated {where

appropriate (organisational
curiasity).

appropriate In a tmely manner).

policies and procedures.

€C 1.3 - Accountability for safety and security is
«clear - Workers at all levels of an organisation
understand and accept their responsibilities for
safety and security. Accountal &5 are

documented in everyday procedures and
instructions. The special nature of nuclear safety
and radiation protection is reflected in the quality
of work activi

CC 1.2 - Leadership for safety and security is
clear - Leaders have personal qualities,

behaviours, styles and strategies that inspire,
motivate and support other team members to
achieve safe and reliable operations. Leaders

establish, support and reinforce high standards of
safety excellence to meet team objectives using

international best practice safety standards.
Leaders monitor safety and take prompt
intervention at signs of declining or poor
performance.

OfICLIE oF Inconvenient

€C 1.2.5 - Communication and Openness - Managemeant
Snows & continual EMrt to strive for cpenness and good
communication Enroughout e organisation (both
verscally and horizonialy) whist being mindiul o the

Promaticn af Safety and Securlty -
Leaders ook for new ways to hetter
promote safety and security in the
workplace.

Leadership Knowledge - Leaders
have geod understanding of how
work [s planned and how it Is
ungertaken.

Leadership Training - Leaders recaive
basic training In the work being
undertaken. Leaders participate in
EPR training ana esarcises

Collaboration Is Encouraged between

= management and warkers.

need to maintain appropriate security pra
Management sesks the active mvanvarhens of v
In Improving sfety and security.

REpOrLing Practioe - Leaders actively
seeic Information on safety and
security threats and vuinerabilizies
and deviations.

€ 1.2.6 - Arceptance of Good and Bad News -
ManAgEMENE |5 receptive and seexs out operationsl -
Information, Bath good and bad.

Safety and Securty is 2 veeting
Topic - Leaders discuss safety as
normal part of business meellngs
Wiorkers consider Leaders to be
Approachable of all safety and
security toples.

€C 1.2.7 - Relatianships with Warkers - Relationships

between managers and workers are bullt on trust.

€C 1.2.8 - Criticism 1S Welcomed - Managament

‘chjectively and CONSETUCtively welcames ConStructive

criticism from bath Internal and extemal sources.

CC 1.2.9 - Perverse InCEntives are Avoiged - Leadersnip
recognises the patential for perverse incentives.

€C 1.2.10 - Leadership Takes Account of Synergies
between Safety and Security and recognises potential
COMIICTINg FEQUIrEMENTS, Leasers foster an approach that
Intagrates safery ang security In a mucually SUppeFting
manner.

Screenshot from ARPANSA website (All PO&Cs are available on the ARPANSA website

16



LS.  Australian Government

Australian Radiation Protection and Nuclear Safety Agency

Inspection of Cross Cutting Areas

 All Inspectors are expected to cover the
cross cutting areas of Safety Culture,
Human Performance and Performance
Improvement

* Inspections are very carefully planned for
all inspection areas

» The role of the Inspection Team is to
identify performance deficiencies in all
areas inspected including the cross cutting
areas.

» Additional “augmented” inspections can be
used where there are concerns.

« Augmented Inspection Teams can include
human and organisational safety specialists
and specialist consultants where needed.

17
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Analysis of Inspection Findings

» ARPANSA undertakes a range of regulatory
follow up from each inspection.
» In addition ARPANSA: "4 | 7

» conducts collective analysis of inspection
outcomes including against the holistic
characteristics

» Shares information on common trends
(non-identified)
» Shares information on good practices

» Undertakes surveys and reviews of the
effectiveness of its inspection programme

ARPANSA aims to continuously improve practices throughout our
licence holder community. Holistic safety is key principle in this
improvement.

18



N Australian Government

Je9%“  Australian Radiation Protection and Nuclear Safety Agency

Performance Deficiencies

Docs or Practice not to standards

Processes not reviewed or up to date

CLB not reviewed or up to date

Labelling or signage not to standard
Procedures not always followed

Training inadequate

Change control poorly implemented

Safety equipment and/or use not to standard
Lack of Configuration or inventory control
Poor communication

Procedures and instructions inadequate
Missed learning opportunities

Poor hazard/risk assessment

Records not up to date

Latest version of instructions not known to used
Safety justification not clear in documentation
Accountabilities not understood
Communication with ARPANSA not accurate

11
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Performance Deficiencies

Not applying.. H
Internal reviews I
Poor learning S
Config Control I

Other_F
O 10 20 30 40

® Not applying standards
® Internal reviews

= Poor learning
m Config Control
m Other

20
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Performance Deficiencies

Leadership issues \
Operational attitudes _

; Not applying..
and behaviours PPIYINg
Organisational / ternal reviews
(business) environment

Competence < Poor learning
Risk assessment and _
management 0nf|g Contl’0|
Oversight and scrutiny Other

Organisational learning
External regulation

0O 10 20 30 40

We can start to link common themes to vulnerabilities. This
can present a powerful argument to bring about improvement.

21
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SA Website

GBUCATIONA UCENSING | PUBLICATIONS  NEWS & EVENTS.

History of Safety

Safety management practices have changed
significantly over time

Why learn about the history of safety?
18 usalul 3o ety cascrbe the Niatory of sty
manegement to undarsisrs ARPANSA'S sime and

‘What shou be doar from th folowing s how e cverall

ow safety maragement s appled and whet sppraach i

e ™
‘technolegical'age; e human’ age: the ‘organisstionsi”age; and P ‘systems o holistic’sge.

First age of Safety Management — the Technology

managemant was 1 enaure the achnckogy was 5afe 10 use.

To encourage an holistic approach and in the interest
of transparency there is extensive information on the
ARPANSA website

22
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Summary

ARPANSA’s holistic approach fits well with IAEA
requirements and the methods used by many other
nuclear operators and regulator.

ARPANSA continues to co-operatively promote the holistic
approach to its licence holders.

ARPANSA has now incorporated the holistic characteristics
into inspection performance objectives and criteria.

Analysis of inspection findings can be linked to
weaknesses associated with common contributing causes.

ARPANSA will continue to adapt and improve its approach
to holistic safety to its licence holders.

23
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CONTACT ARPANSA

Email: John.Ward®arpansa.gov.au
website: www.arpansa.gov.au
Telephone: +61 2 9541 8350
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