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To license and regulate the nation's civilian use of byproduct, source,
and special nuclear materials in order to ensure the adequate
protection of public health and safety, promote the common
defense and security, and to protect the environment. SN

Y P

< |




Safety Culture

United Srates Nuclear Regulatory Commission

Protecting People and the Environment

ZUSNRC Safety Culture Policy Statement

SAFETY CULTURE

Policy Statement

Definition of Safety Culture

“Nuclear safety culture is the core values
and behaviors resulting from a collective
commitment by leaders and individuals to
emphasize safety over competing goals to
ensure protection of people and the
environment.”



Safety Culture

o
Prote gpre nd the Env

Some Traits of a Positive Nuclear Safety
Culture:

* Leadership Safety Values and Actions
* Problem Identification and Resolution
* Personal Accountabillity

e Continuous Learning
 Environment for Raising Concerns
e Questioning Attitude
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April 2010 Upper Big Branch Mine Explosion—29 Lives Lost

PURPOSE

This case study provides a useful tool for the US. Nuclear Re gulatory Commission (MRC) staff asit
inte racts with its stakeholders |t provides the regulated community sith the findinas of We st Yirginia
Governor Manchin’s appointed independent investigation paneland the results of an investigation
conducted by the US. Department of Labor's Mine Safety and Health Administration (MESHA) Many
of these findings contrast starkly with the positive safety culture traits thatthe MRC has incorporated
into its safety culture policy statement

[TEEp—————

WHAT HAPPENED®?

On April 5, 2010, a series of explosions occurred ingide the Upper Big Branch (UBB)mine in southern
West Wirginia. Twenty nine coal miners waorking for Performance Coal Company (3 subsidiary of
Masgey Energy Company and hereinafter referred to as PCCMassey) lost their livesin the “largest
coal mine disaster in the United State sin 40 years.™ The company had a thoroughly documented,
preexisting history of poar safety performance. “PCC/Massey failed to report accident data
accurately. MSHA's post-accident audit reve aled that, in 2000, UBB had twice as many accidents as
the operator reported to MSHA"2

PROBABLE CAUSE

Existing government reports sugae stthat PCC/Ma ssey “promoted and enforced a workplace culture thatwalued prnductmn ower safety including
practices calculated to allow it to conduct mining operations in violation of the law " Consistently poor enviranmental canditions were permitted
to existinside the mine. "Upper Big Branch was cited every month during 2008- 64 citations in all (57 from MSHA, sewen from the state)—for failure
to wentilate the mine according to the approved wentilation plan."*Poor ve ntilation was likely 3
contributor to the accumulation of methane gas. Gowerment inwe stig ators beliewe malfunctioning
water sprayers on the machine used to cut coal from the rock may have permitted the ignition
source for igniting the methane gas. Additionally, an abundance of coal dust ifrom inconsistent
rockdusting) served asa catalyst to a resulting serie s of massive explogions. An MSHA follow- .

up investigation “rewe aled multiple example s of systematic, intentional and aggressive efforts by ‘Jm?;}:‘v'ggﬁ:ﬁfﬁ;ﬁjﬁﬁi%?&“gﬁ:ﬂin
PCCM assey to awoid compliance with safety and health standards, and to thwart detection of that 0 the Boverion, the Governa Pl nde pendent Ivetigston Panel, May
non-compliance by federal and state regulators.™ “While wiolation s of particular safety standards 011, p. 0.

led to the conditions that c aused the explosion, the unlawful policies and practice s implemented 5 MSHA, Goal Wine Satetyand Health, “Repo rtof | mestigaton—

by PCC/Ma ssey were the raot cause of thistragedy.™ e B R R L R s R
61K, p.2

1. MSHA, Goal Mine Satetyand Health, "Reportof |
Fatl Untcagon s i Eplsrn .70, Dbt 201 .1

21bid.p.8.
2lbH.p.2.

idence of Weak Safety

Positive Safety Culture Trai

Leaders hip Safetr Values and Actions in which
leaders demanstrate a commitment to safety in
their decizions and behaviors.

One specific wo rk process that the PCCM assey leadership had in place was to illegally
prowide adwance notice to miners of MSHA inspections. This was a flagrant violation of
Section 102(a) of the Federal Mine Safety and Health Act of 1977, as amended?

wihen 3w rkertold [the] foreman aboutthe air reversal, [air mowing the opposite
direction of where it should have been inorder to properly ventthe mine] He didn't say
nothing, he justwalked away. ™

Problem Identification and Resolution in which
issues potentially affecting safety are promptly
identified, fully evaluated, and promptly addressed
and corrected commensurate with their

o The preshift, onshift examination syste m—devised to identify problems and address them
significance,

before they became disasters—was a “failure.™

Inthe weeks preceding the disaster, investigators found that one UBR foreman’s hand held
methane detector had not been turned an, even though he filled in examinersbooks asifhe
had taken gas readings. “This data [integrity issue] raises doubt about the d aily and weekly
airreadings and other data recorded by the crewe foreman in the weeks leading up to the
disaster™

Personal Accountability in which all individuals
take personal responsibility for safety.

“In instances in which a section boss did halt production because of a dangerous condition,
and controlling work activities is impleme nted to such as wholly inadequate ventilation, he was instructed towrite only ‘downtime.” He was
maintain safety. not to create a record acknowledging a potentially deadly situation. ™!

. -

Work Processes in which the prace ss of planning
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NRC Positive Safety Culture Traits

Contir Learning in which ities to
Iearn about ways to ensure saleiy are sought out
and implamented.

Environment for Raising Concerns in which a
safety-conscious work environment is maintained
where personnel feel free toraise safety
concerns without fear of

Evidence of Weak Safety Culture Traits

“Testimony indicates that PCC/Massey inadequately trained their examiners, foreman and
miners in health and safety... especially in hazard recognition, performing new job tasks and
required annual refresher training. This left miners unequipped to identify and corract hazards."”

“Witness testimony revealed that miners were intimidated by UBB management and were
told that raising safety concerns would jeopardize their jobs. As a result, no whistleblower
disclosures were made in the 4 years preceding the explosion, despite an extensive record of
PCC/M y safety and health violations at the UBB mine during this period.”"

harassment, or discrimination.

Effective Safety Communication in which
communications maintain a focus on safety.

Respectful Work Environment in which trust and
respect permeate the organization,

uumomnu Atitude in which |ndlwdua\s avoid
and

existing conditions and activities in order to

identify discrepancies that might result in error or

inappropriate action.

Tlod.p.s,

6., Davitt Meteer and Assosiates, “Upper Big Eranch—The Apni5, 2010, Explosion: A Failure of Basic
Coal Mina Safety Practives,” Rportto the Govemar the Govemars Independant Investgation Panel, 13, i p 2.

“Workers at UBB were treated in a ‘need to know' manner. They were not apprised of
conditions in parts of the mine where they did notwork. Only a privileged few knew what was
really going on throughout UBB."*

“Miners also d di: ful written they received” from [a senior
manager]. Others, were intimidated by [a manager's] “nasty notes” and didnt say anything
because they were “job-scared.””

“Testimony revealed that UBB’s miners were intimidated to prevent them from exercising
their whistleblower rights. Production delays to resolve safety-related issues often were mat
by UBB officials with threats of retaliation and disciplinary actions.”""

12 MSHA, Coal Mine Safoty and Hoath, "Repartof Ivestigatin—
Fatal Underground Mine Explosion, ApeilS, 201" Dacembers, 2011,5.5.

May 2011,p.19. 4.4 Dt M Atsrand Assoates,“Uppar i ranch—The prd 5010, Expcson A FaurofBasic
81, .7 Ivestaton Panol,
015,51 "‘““” LN
1.1bd.,p.%8 15, bid. . 100

16, MSHA, Coal Mi Heakh, “Reportal
Fal Undenyround i Exgop, s, A Dncpbt 6201, 5.5.

WHAT CAN ORGANIZATIONS

LEARN FROM THIS ACCIDENT?

This accident reinforces the need for, and importance of, promoting a positive safety culture by routinely evaluating an organization's safety culture

activities and initiatives and by making enhanceme

nts and adjustments to ensure thatan organization remains proactive and appropriately focused

on this important area. This case study points to the following key lessons:

*Senior management dictates the tone for the balance between safety and corporate performance. These two itams are not mutually exclusive and
can and must successfully coexist. However, a strong safety culture demands a safety first approach to business.

*MNo single event led to this catastrophe. Instead, it resulted from a series of events that were precipitated by a work environmentin which workers
were not encouraged to raise safety concerns and managers may have been discouraged from halting production in order to address an unsafe
condition

« This disaster may have been avoided had there baen a more robust, positive safety culture in which workers and managers were encouraged ta

raise concems.

Sources of Information:

1. MSHA, Coal Mine Safety and Health, “Report
of Investigation—Fatal Underground Mine
Explosion, April 5,2010,” December 6, 2011.

2.J. Davitt McAteer and Associates, “Upper Big
Branch—The April 5, 2010, Explosion: A Failure
of Basic Coal Mine Safety Practices,” Report
o the Governor, the Governor’s Independent
Investigation Panel, May 2011 {http://online.
wsj.com/public/resources/documents/
wvamine0519.pdf}.

3. Briefings by the U.S. Department of Labor and
MSHA an the disaster at PCC/Massey's UBE
mine in southern West Virginia at the request of
President Barrack Obama, April 2010.

Rick Daniel, from the NRC Office of Enforcement,
developed this safety culture case study. If you
have any questions, please contact David Solorio,
Branch Chief, by telephone at 301 415 0149 0r by e
mail at Dave.Solorio@nre.gov.

Note that the NRC has not conducted a formal analysis
ofthe for, or in conjuncti

with the US Dept of Labor's, Mine Safety and Health
Administration, the Governor's Independent Invesigation
Panel or any othet govermment or pavate orjanization
The NRC compiled the information presented and
discussed herein from government sources that were
publicly available at the ime of publishing, as identified.
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Regulations and Guidance

* Rulemaking

« Guidance Development
« Generic Communications
« Standards Development

Support for Decisions
» Research Activities

* Risk Assessment

» Performance Assessment
» Advisory Activities

* CRGR Reviews

« Adjudication

Licensing,
Decommissioning
and Certification

« Licensing

* Decommissioning
« Certification

Operational
Experience
* Events Assessment
» Generic [ssues

Oversight
» Inspection

« Assessment of Performance
« Enforcement
= Allegations

« Investigations
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Oversight
» Inspection

» Assessment of Performance
» Enforcement

= Allegations

» Investigations

» Inspection — verifying that activities are conducted to ensure safe operation

» Assessment of Performance — reviewing inspection findings to assess the
performance of nuclear facilities and determine appropriate agency action

» Enforcement — issuing sanctions to those who violate NRC regulations
» Allegations — responding to reports of wrongdoing

» Investigations — investigating wrongdoing — -
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Example: Reactor Oversight Process (ROP)

MISSION:

KEY AREAS:

CROSS-CUTTING
AREAS:

CORNERSTONES:

REACTOR OVERSIGHT FRAMEWORK

Protect Public Health And Safety in the Use of Nuclear Power

Initiating i Mitigating @ Barrier | Emergency Physical |

Events Systems [ Integrity | Preparedness Protection

Human Performance Safety Conscious Work Environment Problem Identification and Resolution




NRC Oversight

Inspection Findings
+

Performance Indicators
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Action Matrix Concept

Licensee Regulatory Degraded Multiple/Rep. | Unacceptable
Response Response Cornerstone | Degraded Performance
Cornerstone

= — N S—— R E—

sIncreasing Safety Significance

eIncreasing NRC Inspection Efforts

eIncreasing NRC/Licensee Management Involvemeni
gt

eIncreasing Regulatory Actions "
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Agency Action Review Meeting (AARM)

 Annual Meeting Held with NRC Executive Management to
— Discuss Plants in Columns 4 and 5 of the Action Matrix

« Confirmatory Review of the ROP Action Matrix Results

e Major Discussion Items Include:

— Reactor Plant Performance and Review of NRC Actions

— Reactor Oversight Process Self-Assessment

— Analysis of Reactor Industry Trends

— Fuel Cycle and other Material Facilities Trends and Performance

 Following the AARM, Senior Executives Brief the Commission

e Licensees may appear before the Commission el -

.

< |




€ ) UlSlNR
ited States Nuclear Regulatory

Commission

NRC Inspection Program

Protecting People and the Environment

 Resident Inspectors
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Baseline Inspection Program

Examples of Areas Inspected

Equipment Alignment ~ 80 hrs/yr
Operator Response ~ 125 hrs/yr
Emergency Preparedness ~ 80 hrs/yr
Worker Radiation Protection ~ 95 hrslyr
Corrective Action Case Reviews ~ 60 hrslyr
Corrective Action Program ~ 250 hrs/2 yrs
Radiation Release Controls ~ 110 hrs/2 yrs
Triennial Fire Protection ~ 250 hrs/3 yrs

< 7%
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Baseline Inspection Example

Brunswick 2011
 Potential for
EDG flooding
 Moved plant
from Column 1
to Column 2
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NRC to Send Augmented % \-.‘"

Inspection Team to San Onofre 7

6?’

Nuclear Generating Station (Mar. (

15, 2012) N lluu..%/
/
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NRC INSPECTION MANUAL

MANUAL CHAPTER 1245

QUALIFICATION PROGRAM FOR OPERATING REACTOR PROGRAMS

1245-01 PURPOSE
01.01 To define training and qualification requirements for inspectors and operator
licensing examiners performing activities in the Nuclear Reactor Regulation (NRR) and
Nuclear Security and Incident Response (NSIR) programs.

01.02 To establish the requirements for completing refresher and continuing training
as a means for updating and maintaining qualification.

01.03 To establish the requirement and define the process for evaluating the
effectiveness of the inspector fraining and qualification process.

1245-02 OBJECTIVES
02.01 To ensure that inspectors and operator licensing examiners have the necessary
knowledge and skill to successfully implement the NRR and NSIR programs.

02.02 To ensure that the inspector training and qualification program remains effective
in preparing inspectors to implement the inspection program.

1245-03 DEFINITIONS
03.01 Attitude. A manner of performing tasks that demonstrates an understanding of
and an appreciation for the NRC's organizational values of integrity, excellence, service,
respect, cooperation, commitment, and openness

03.02 Basic Inspector Certification. A certification made by the trainee’s supervisor
which signifies that the individual has successfully completed all basic level inspector
training and qualification activities. Achieving Basic Inspector Certification allows an
individual to perform limited scope inspection activities. Inspection activities will be
specifically assigned and are to be performed with an appropriate degree of detailed
supervision.

03.03 Basic-Level Training and Qualification. The activities designed to provide newly
hired staff with an awareness of basic information related to the agency, the role of the
inspector, and the technology being regulated and to provide a context for the
development of proficiency as an inspector. Successful completion of basic-level
training leads to Basic Inspector Certification.

03.04 Competency. The group of related knowledge, skills, and attitudes describing
the characteristics needed to perform successfully as an inspector.

Issue Date: 12/29/11
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EXAMPLE: Technical Qualification Card
e Topic: (OJT-OPS-2) Conduct of Operations

e Purpose: The overall conduct of operations is an
essential element in the safe operations

o Areas(partial list):
— Control room observations
— Licensee procedures for operator “at the controls” expectations
— ANSI standard-3.2-1994
— NRC Inspection Procedure 71715
— Relevant sections of NRC license and Technical Specifi

e Estimated Time: 40 hours
d g
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! KNOWLEDGE MANAGEMENT

/i-'"_'“-.

Fi

(-J Collaborate, Capture, and Share Knowledge to Build Organizational Memory

Four Categories of Interest:

JA J'

Human resources processes, policies and
orocedures

Knowledge sharing practices

Knowledge recovery practices

nformation technology applications ==
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Bl el L INSPECTION TIPS

+ Stop Look Listen Learn. Stop and stand in an
area for 5 to 15 minutes. It is amazing what will
stand ont, or who will walk by with an interesting
story.

+  Get out in the field. especially during testing and
outages. When you know what normal looks hike,
abnormal will jump out at you.

+  Keep alist of follow up items when screening
corrective action reports. Use this list during
subsequent plant visits.

+  When emergent issues arise, walk down the issue

in the field, if possible. Follow up periodically

until the issue is resolved to ensure conditions do
not degrade further.

+ Watch for and take advantage of opportunities
to tour normally inaccessible areas. Nothing

I n s p e ct o r substitutes for “heing there.” You have to climb,
look at things, and get dirty.

+  Follow the string, extension cord, temporary label,
or anything out of the ordinary. There's usually
a story.

Field Observation
Best Practices

+  You must remain aware of operating experience
(OE). Frequently review value added findings.
Communicate your questions and issues.

*  Pay attention to what’s different day to day.
Compare unit to unit.

+  Focus on changes, decisioms, and adjustments
made in-process or with short lead times,

INSPECTOR NEWSLETTER |

the requirements of

Apr‘ ” 2 0 1 2 wapter 0801, “Reactor

‘eedback Program.”

Our goal is to provide useful information to
inspectors

The material presented in this newsletter is for informational purposes only and does not necessarily

reflect official agency guidance or policy. Approved ROP guidance is promulgated in NRC's
inspection manuals.



Continuous Learning

Protecting People and the Environment
Final Qualification Activity '

FULL INSPECTOR QUALIFICATION I

v v

Various Advanced and Specialized Training Required Refresher, Post-Qualification, and
Courses and Qualification Programs (Appendix D) Continuina Trainina

Inspector Training and Qualification Program Sequence
*Basic Inspector Certification: Need Basic-Level Courses
*Full Inspector Qualification: Need Personal & Interpersonal Skills,
General Proficiency, and Technical Proficiency + Final Qualification
Activity
AFTER Full Inspector Qualification: More Required Training

- Refresher + Post-Qualification + Continuing el

\{

)/
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CONCLUSION

“You cannot relive the past, but we
use it as a springboard to help us
iInform and prepare for the future.”




Thank You WUSNRC

Protectin I‘kple

Questions?

Comments?

Discussion?
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