
1

Safety Culture in the 
Reactor Oversight Process (ROP) 

and License Renewal Status
Eric Leeds, Director

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

Presenter
Presentation Notes
Introduction

Purposes

To discuss what safety culture is and why it is important in the nuclear industry.

To provide high-level description of how oversight of safety culture is implemented in the Reactor Oversight Process (ROP)
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What is Safety Culture?

• Definition of Safety Culture
– “that assembly of characteristics and attitudes in 

organizations and individuals, which establishes that as an 
overriding priority, nuclear plant safety issues receive the 
attention warranted by their significance”

• Organizational Culture
– shared reactions, habits, values, norms, beliefs, basic 

assumptions of an organization’s members
– Safety culture is a subset of organizational culture 

Presenter
Presentation Notes
Definition of Safety Culture:
First defined after the Chernobyl accident by the IAEA (International Atomic Energy Agency).  
The NRC adopted IAEA’s definition of safety culture, which is:
	“that assembly of characteristics and attitudes in organizations and individuals, which establishes that as an overriding priority, nuclear plant safety issues receive the attention warranted by their significance”
Organizational Culture:
Organizational culture = shared reactions, habits, values, norms, beliefs, and basic assumptions of an organization’s members.  It’s also the way of action and solving problems in the organization.

Safety culture is a subset of the organizational culture and includes all factors that have or may have an impact on safety.  In relation to nuclear safety, the concept of safety culture is used to describe how an organizational culture ensures safety in all facets of plant operation.
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Why Safety Culture is Important

• Chernobyl Accident
– Procedure non-adherence issues
– Non-conservative decision making
– Lack of clear authority
– Poor training and understanding
– Production (or testing) over safety

• Davis-Bessel Vessel Head Degradation
– Inadequate nuclear safety focus
– Inadequate implementation of the corrective action program
– Inadequate analysis of safety implications
– Inadequate procedure compliance

Presenter
Presentation Notes
Chernobyl Accident (April 26, 1986, in the Ukraine):
Massive catastrophic power excursion & subsequent explosions
Reactor was not contained by hard containment wall, unlike plants in the US.  Therefore, radioactive particles were carried by wind.
Worst nuclear power plant disaster in history.  
2 people died in the initial steam explosion, and most deaths from the accident were attributed to radiation (56 direct deaths (47 accident workers, and nine children with thyroid cancer) and an estimated 4,000 extra cancer deaths among the approximately 600,000 most highly-exposed people.
The safety culture-related causes of the Chernobyl accident were:
[Read Slide Bullets under Chernobyl.]
Davis-Besse Vessel Head Degradation (near Lake Erie in Ohio):
Discovered in March 2002, boric acid had eaten almost all the way through the 6½-inch thick reactor pressure vessel head.  
A breach might have partially flooded the reactor's containment building with reactor coolant and resulted in emergency safety procedures to protect from core damage.  
NRC ranked this occurrence as the tenth (excluding TMI) most likely incident to have led to a nuclear disaster in the event of a subsequent failure.  
A weak safety culture was found to have contributed in large part to this significant safety issue.  The safety culture related causes of the vessel head corrosion were:
(Read Slide Bullets under D-B).
NRC needed to develop a methodology to better identify potential weaknesses in licensee safety culture.
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ROP Components of Safety Culture

• Human Performance
– Decision-making, resources, work control, and work practices 

• Problem Identification and Resolution
– Corrective action program, operating experience, and 

self/independent assessments
• Safety Conscious Work Environment

– Environment for raising safety concerns and 
preventing/detecting/mitigating perceptions of retaliation

• Other
– Accountability, continuous learning environment, organizational 

change management, and safety policies

Presenter
Presentation Notes
 Oversight of safety culture was incorporated into the review of cross-cutting areas.  
 The ROP’s descriptions of cross-cutting areas were modified to be defined in terms of components of organizational and safety culture.

Human Performance cross-cutting area:
decision-making
resources
work control
work practices
Problem Identification and Resolution cross-cutting area:
corrective action program
operating experience
self/independent assessments
Safety Conscious Work Environment cross-cutting area:
environment for raising safety concerns
preventing/detecting/mitigating perceptions of retaliation
“Other” safety culture components not reflected in a cross-cutting area:
accountability
continuous learning environment
organizational change management
safety policies

 The cross-cutting components are considered during all NRC inspections.  The four “other” components are considered only during inspections that are conducted when licensee performance degrades.
 All cross-cutting components are further broken down into aspects, or examples of the components, which are compared to the root causes of inspection findings.
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Feedback from Stakeholders 

• Safety Culture is of utmost importance to 
the NRC

• We continue to use lessons learned to 
improve our oversight process

• We will consider stakeholder feedback to 
determine if the ROP needs to be 
changed to be consistent with the Final 
Safety Culture Policy Statement

Presenter
Presentation Notes
Concluding Remarks:
Safety Culture is of utmost importance to the NRC

2) We continue to consider lessons learned and stakeholder feedback to improve our oversight process

3) We will determine if the ROP needs to be changed to be consistent with the Final Safety Culture Policy Statement
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Power Reactor License Renewal

• Granted Renewals
– 54 units; 31 sites

• Currently Under Review
– 18 units; 12 sites

• Expected Applications (next 6 months)
– Salem 1,2 September 2009
– Hope Creek September 2009
– STARS Plant October – December 2009
– Columbia January 2010

Presenter
Presentation Notes
The Atomic Energy Act and NRC regulations limit power reactor licenses to an initial 40 years, but also permit licenses to be renewed.  The NRC has established a license renewal process whereby applicants can apply for an additional 20 years.  The first license renewal application was received in 2000.  Since the program began, the NRC has granted renewals for 54 reactor units at 31 sites.  Currently, there are 12 license renewal applications under review for 18 reactor units.  Over the next six months, the NRC expects to receive license renewal applications to review at least 5 reactor units.

STARS Plants – Callaway, Comanche Peak, Diablo Canyon, Palo Verde, South Texas, Wolf Creek 
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Applications Under Review

Pilgrim Vermont Yankee
Susquehanna Indian Point
Beaver Valley Three Mile Island
Prairie Island Kewaunee
Cooper Duane Arnold
Palo Verde Crystal River

Presenter
Presentation Notes
Of the 12 applications that are currently under review, four are in the ASLBP hearing process (Pilgrim, Vermont Yankee, Indian Point, Prairie Island).  Two renewed licenses (Beaver Valley and Three Mile Island) are expected to be issued by the end of the calendar year.
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Renewed Power Reactors

As of July 2009
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License Renewal Issues – Aging of 
Components
• Examples

– Metal Fatigue Analysis
– Inaccessible Medium Voltage Cables
– Containment Liner Degradation
– Neutron Absorber Degradation

Presenter
Presentation Notes
Metal Fatigue Analysis: Staff identified use of simplified inputs which had the potential to yield non-conservative estimates of stresses associated with cyclic loads for certain plant components
Inaccessible Medium Voltage Cables: Staff discovered water in the manholes at several nuclear power plants, necessitating commitments from the applicants to assess and manage the ingress of water into the manholes, and to periodically test the cables.
Containment Liner Degradation: The NRC staff has evaluated containment liner degradation at plants due to corrosion caused by water accumulation or the degradation of barrier seals.  Plants have repaired the conditions and/or committed to improved monitoring and inspection.
Neutron Absorber Degradation: Staff identified the need for plants to monitor the performance of neutron absorber materials (such as Boral) for criticality control in the spent fuel pools.  Degradation identified, including blistering and loss of material, challenges assumptions made in spent fuel criticality analyses.  Staff ensuring plants have a program that verifies neutron absorption performance coupon surveillance testing or in-situ measurements.
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Back Up Slides
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The Reactor Oversight Process (ROP)

Presenter
Presentation Notes
The Reactor Oversight Process, or ROP, is the NRC’s program to inspect, measure, and assess the safety performance of commercial nuclear power plants and to respond to any decline in performance.

ROP  spells out clearly what a nuclear plant operator and the public — can expect from the NRC with good plant performance and what can be expected from the NRC if performance declines.

The oversight process calls for:
 Focusing inspections on activities where the potential risks are greater.
 Applying greater regulatory attention to nuclear power plants with performance problems, while maintaining a normal level of regulatory attention on facilities that perform well.
 Using objective measurements of the performance of nuclear power plants.
 Giving both the public and the nuclear industry timely and understandable assessments of plant performance.
 Responding to violations of regulations in a predictable and consistent manner that reflects the potential safety impact of the violations.

The ROP is anchored in the NRC’s mission to ensure public health and safety in the operation of commercial nuclear power plants. The objective is to monitor performance in three key areas:
 Reactor Safety—avoiding accidents and reducing the consequences of accidents if they occur;
 Radiation Safety—for both plant workers and the public from unnecessary radiation exposure during routine operations; and
 Safeguards—protection of the plant against sabotage or other security threats.

To monitor and measure plant performance, the ROP focuses on seven “cornerstones” that support the safety of plant operations in the three key areas.  These cornerstones are: Initiating Events, Mitigating Systems, Barrier Integrity, Emergency Preparedness, Public Radiation, Occupational Radiation, and Security.

The ROP features three “cross-cutting” areas, so named because they can affect each of the cornerstones across all the key areas.  These are:
 Human performance
 Workers’ ability to raise safety issues (Also known as “safety-conscious work environment”)
 Problem Identification and Resolution (plant owners corrective action program)

These cross-cutting areas have an important role in the ROP because they indicate potential organizational and safety culture issues. They are considered during all NRC inspections and are covered during periodic plant assessments.
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Safety Culture in the ROP

• NRC Inspection 
– Inspection findings involve performance deficiencies
– Performance deficiencies have a root cause
– Root causes often involve an aspect of organizational culture
– Multiple performance deficiencies involving the same aspect of 

organizational culture can result in increased NRC inspection
• Safety Culture Assessments

– Comprehensive evaluation
– Interviews, surveys, field observations
– Performed by NRC and licensees, and independent contractors
– Levels of independence vary with performance

Presenter
Presentation Notes
NRC Inspection
The focus of NRC inspectors is on nuclear safety performance.
When performance deficiencies are identified, they are characterized as inspection findings.
All performance deficiencies have at least one root cause.
Root causes of performance deficiencies often involve aspects of organizational culture 
Each inspection finding is evaluated to determine if the cause of the finding correlates with an aspect of organizational or safety culture.
When the NRC detects multiple recurrences of inspection findings involving the same aspect of organizational or safety culture, it increases it inspection to determine if a safety culture problem exists. 
The intent of this approach is to focus licensee attention on organizational performance issues before more risk-significant performance issues 
pose a challenge to safe operation of the facility and 
result in escalation of the NRC’s regulatory response (increased inspection and oversight).

Safety Culture Assessments
A safety culture assessment is a comprehensive evaluation of the assembly of characteristics and attitudes related to the components of safety culture
NRC performs its own assessment of a licensee’s safety culture if there are persistent issues with a safety culture aspect or if the licensee’s performance significantly degrades.  
NRC also reviews safety culture assessments that licensees perform.
Safety culture assessments involve varying degrees of independence – that is, the level to which the licensee staff may participate in the assessment.  
The NRC expects a higher degree of independence in a safety culture assessment when more significant performance issues are identified.  
To achieve an independent safety culture assessment, a licensee may use contractors in lieu of licensee staff.
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Applications Under Review
• Pilgrim In hearing process
• Vermont Yankee In hearing process
• Susquehanna Final SER in August 2009
• Indian Point In hearing process; Final SER in August 2009
• Beaver Valley Renewed license in September 2009
• Three Mile Island Renewed license in November 2009
• Prairie Island In hearing; Final SER in October 2009
• Kewaunee Preliminary SER in March 2010
• Cooper Preliminary SER in March 2010
• Duane Arnold Preliminary SER in March 2010
• Palo Verde Preliminary SER in July 2010
• Crystal River Preliminary SER in April 2010

Presenter
Presentation Notes
Of the 12 applications that are currently under review, four are in the ASLBP hearing process (Pilgrim, Vermont Yankee, Indian Point, Prairie Island).  Two renewed licenses (Beaver Valley and Three Mile Island) are expected to be issued by the end of the calendar year.
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