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NRC STAFF TESTIMONY OF RICHARD A. PLASSE
CONCERNING SAFETY CULTURE CONTENTION

Q1. Please state your name, occupation, and by whom you are employed.

A1, My name is Richard A. Plasse (“Plasse”). | am employed as a project manager
in the Nuclear Regulatory Commission’s Office of Nuclear Reactor Regulation, Division of
License Renewal. A statement of my professional qualifications is attached hereto.

Q2. Please describe your current responsibilities.

A2. I am a project manager (“PM”) for safety reviews of license renewal applications.
I am presently the safety PM for the Prairie Island Nuclear Generating Plant (PINGP) license
renewal application and the Seabrook Station license renewal application.

Q3. Please describe your duties with respect to the NRC Staff’s review of the PINGP
license renewal application.

A3. As the PM, | am the principal point of contact in NRR for the safety review of the
PINGP License Renewal Application (LRA). | coordinated the Staff’s evaluation of the PINGP
LRA and preparation of the Staff's Safety Evaluation Report (SER) with Open Items, which was
issued to the public in June 2009. (NRC Staff Exhibit No. 2). In addition, | coordinated the

Staff’s final SER (Staff Exhibit No. 1), which was issued to the public in October 2009.



Q4. Whatis the purpose of your testimony?

A4.  The purpose of my testimony is to explain the basis for the Staff's conclusion that
there is reasonable assurance that the effects of aging will be managed at PINGP during the
period of extended operations.

Q5. Have you reviewed the assertions made by the Prairie Island Indian Community
in the contention it filed on November 23, 2009, which was admitted by the Atomic Safety and
Licensing Board in this proceeding in amended form on January 28, 2010?

A5. Yes.

Q6. Do you agree with the contention’s assertion that PINGP’s safety culture is not
adequate to provide reasonable assurance that PINGP can manage the effects of aging during
the period of extended operation?

AB. No, | do not agree.

Q7. Please provide a summary of the bases for your position.

AT. Based on the Staff's safety review, onsite audits, and inspections, the Staff
concluded that there is reasonable assurance that PINGP can manage the effects of aging
during the period of extended operation. In Section 6 of the SER (NRC Staff Exhibit No. 1), the
Staff wrote:

The staff of the U.S. Nuclear Regulatory Commission (the staff) reviewed the

license renewal application (LRA) for the Prairie Island Nuclear Generating Plant

(PINGP), Units 1 and 2, in accordance with the NRC regulations and NUREG-

1800, “Standard Review Plan for Review of License Renewal Applications for

Nuclear Power Plants,” dated September 2005. Title 10, Section 54.29, of the

Code of Federal Regulations (10 CFR 54.29) provides the standards for issuance

of a renewed license. Pursuant to 10 CFR 54.29(a), the Commission may issue

a renewed license if it finds that actions have been identified and have been or

will be taken, such that there is reasonable assurance that the activities

authorized by the renewed license will continue to be conducted in accordance

with the current licensing basis (CLB). On the basis of its review of the LRA, the
staff determines that the requirements of 10 CFR 54.29(a) have been met.



Q8. What did the Staff do in order to come to its conclusion regarding reasonable
assurance?

A8.  The Staff’'s safety review of license renewal applications is guided by two
documents: NUREG-1800, “Standard Review Plan for Review of License Renewal Applications
for Nuclear Power Plants,” Rev.1, dated September 2005, (SRP-LR) (NRC Staff Exhibit No. 4)
and NUREG-1801, “Generic Aging Lessons Learned Report,” Rev. 1, dated September 2005
(GALL Report). The SRP-LR guides the Staff’s review by assigning responsibilities among
staff technical organizations, and describing methods for identifying structures, systems and
components subject to aging management review. The SRP-LR also identifies the ten elements
of an effective aging management program. The ten elements are: (1) scope of program; (2)
preventive actions; (3) parameters monitored/inspected; (4) detection of aging effects; (5)
monitoring and trending; (6) acceptance criteria; (7) corrective actions; (8) confirmation process;
(9) administrative controls; and (10) operating experience. Each element is defined in SRP-LR
Section A.1.2.3 “Aging Management Program Elements.” The SRP-LR allows an applicant to
reference in its LRA the aging management programs (AMPs) described in the GALL Report.
The GALL Report contains generic aging management programs that are acceptable to the
Staff based upon experiences and analyses of existing programs at operating plants during the
initial licensing period. License renewal applicants may reference the GALL Report to
demonstrate compliance with the requirements of the license renewal rule. A license renewal
applicant’s use of an AMP identified in the GALL Report constitutes reasonable assurance that
the applicant will manage the targeted aging effect during the period of extended operation.
Similarly, a license renewal applicant’s commitment to implement an AMP that the Staff finds
consistent with the GALL Report constitutes reasonable assurance that it will manage the

targeted aging effect during the renewal period.
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The purpose of the Staff’s review was to determine whether PINGP’s AMPS are
sufficient to manage aging for systems, structures, and components in specific environments
and/or subject to specific stressors. During the Staff’s in-office technical review, the Staff
reviewed the LRA (as supplemented with additional information provided by the applicant) and
supporting documentation based on NUREG-1800. Onsite audits and inspections were
performed by NRC teams, composed of technical, program, and operational experts from the
NRC and its consultants, to review onsite documentation supporting the application and to
address any issues that came up during the Staff’s review of the application.

The documents submitted in connection with the application were reviewed to determine
if the applicant met the technical and regulatory requirements of the regulations. The applicant
must identify those systems, structures, and components that are within the scope of license
renewal and subject to an aging management review and must also identify applicable aging
effects and describe the AMPs that it plans to use to manage aging.

e For AMPs for which the applicant claimed consistency with the GALL AMPs, the
staff conducted either an audit or a technical review to verify the claim.

e For each AMP with one or more deviations, the staff evaluated each deviation to
determine whether the deviation was acceptable and whether the modified AMP
would adequately manage the aging effect(s) for which it was credited.

e For AMPs not evaluated in the GALL Report, the staff performed a full review to
determine their adequacy. In its full review, the staff evaluated the AMPs against
the 10 program elements defined in SRP-LR.

Based on the reviews, analysis, inspections, and audits described above the Staff determined
that there is reasonable assurance that the activities authorized by the renewed license will
continue to be conducted in accordance with the current licensing basis and that the

requirements of 10 CFR 54.29(a) have been met.



Q9. Describe the PINGP AMPs and explain how they become part of PINGP’s
current licensing basis (CLB).

A9. In its LRA the Applicant described 43 AMPs that it relies on to manage or monitor
aging for the PINGP Units 1 and 2. Twenty-nine are existing programs and fourteen are new
programs. All existing programs are already part of the plant's CLB. All new programs are
documented as commitments in Appendix A of the SER. Following the issuance of the renewed
operating license, the summary descriptions of the AMPs and the final list of license renewal
commitments provided in Appendix A of the SER will be incorporated into the PINGP updated
FSAR as part of the periodic FSAR update in accordance with 10 CFR 50.71(e). When the
FSAR is updated, the AMP commitments will become part of the CLB. Ultimately, all AMPs will
be in the CLB: AMPs in the form of commitments will become part of the CLB as a result of the
FSAR update and AMPs in the form of existing programs that are already part of the CLB will
continue to reside there.

Q10. Please describe the role of the ACRS and its Subcommittee in the NRC'’s license
renewal process.

A10. The Advisory Committee on Reactor Safeguards (ACRS) is statutorily mandated
by the Atomic Energy Act of 1954, as amended. With respect to license renewal, the ACRS
fulfills the requirement of 10 CFR 54.25 to review and report on all license renewal applications
and to make recommendations to the Commission. The ACRS and its subcommittees are
comprised of academic and scientific experts in various fields. They are structured to provide a
forum where experts representing many technical perspectives can provide independent advice
that is factored into the Commission’s decision making process. The ACRS meetings are open
to the public and any member of the public may request an opportunity to make an oral

statement during the committee meetings. Transcripts of the meetings are maintained on the



-6 -
ACRS website at www.nrc.gov. As is customary, the ACRS assigned one of its subcommittees
to the PINGP license renewal application, to gather information, analyze relevant issues and
facts, and formulate a proposed position and proposed action for consideration by the full
committee. The ACRS subcommittee reviewed the PINGP license renewal application and
associated documents during its subcommittee meeting on July 7, 2009, and, at that meeting,
had the benefit of discussions with representatives of the NRC technical staff and the applicant.
During the 568" meeting of the ACRS, in December 2009, the ACRS completed its review of
the PINGP LRA and the Staff SER. During the December meeting, the ACRS members
conducted detailed follow-up discussions on the reactor cavity leakage issue with the applicant
and NRC technical staff. The discussions were focused on understanding the evaluations
performed, actions taken by the applicant, and commitments planned to be performed by the
applicant to address the refueling cavity leakage issue. The ACRS subsequently agreed with
the Staff’'s conclusion by letter to the NRC Commissioner, dated December 10, 2009. During
the ACRS and subcommittee meetings associated with the PINGP LRA review, no member of
the public made any oral statements.

Q11. What did the ACRS conclude with respect to the Staff's SER for PINGP?

A11. By letter to the NRC Commissioner, dated December 10, 2009, the ACRS
concluded that the programs established and committed to by the applicant to manage age-
related degradation provide reasonable assurance that PINGP, Units 1 and 2 can be operated
in accordance with their CLB for the period of extended operation without undue risk to the
health and safety of the public, and that the application for renewal should be approved. NRC
Staff Exhibt No. 3.

Q12. The SER included an Open Item related to refueling cavity leakage at PINGP.
Please explain why the Staff established refueling cavity leakage as an Open Item in its PINGP

SER.
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A12. Anitem is considered open if, in the staff's judgment, it has not been shown to
meet all applicable regulatory requirements at the time of issuance of the SER. During the AMP
audit, the Staff discovered an ongoing issue with water seepage, from the refueling cavity into
the containment sumps. Based on its review of the information provided, the Staff determined
that borated water was coming into contact with the containment vessel during refueling
outages, and that portions of the containment vessel may remain wetted after refueling outages.
At the time of issuance of the SER, the Staff did not have enough information to conclude that
NSPM had identified the appropriate actions to effectively manage the effects of aging related to
refueling cavity leakage during the period of extended operation for the containment vessel.
This resulted in the establishment of the Open Item.

Q13. What does it mean to “close” an Open ltem?

A13. The Staff closes an Open Item when the applicant has provided the necessary
information to the Staff, which can support a conclusion by the Staff, that all applicable
regulatory requirements are met for a particular Open Item.

Q14. The Staff closed the refueling cavity leakage Open Item on what basis?

A14. The Staff closed the refueling cavity leakage Open Item based on the Staff
review of the commitments provided by the applicant to address the refueling cavity leakage
issue. The Staff concluded that the applicant demonstrated that the effects of aging will be
adequately managed so that the intended function(s) of the containment structure will be
maintained consistent with the CLB for the period of extended operation, as required by 10 CFR
54.21(a)(3). The Staff provided its analysis supporting closure of the refueling cavity leakage
Open Item to the ACRS and its subcommittee.

Q15. What did the ACRS conclude with respect to refueling cavity leakage at PINGP?

A15.  With respect to the reactor cavity leakage the ACRS heard presentations and

analysis from the Staff and the applicant. The ACRS asked numerous follow-up questions
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during the presentations. The ACRS reviewed the Open Item closure documented in the Final
SER and subsequently agreed with the Staff's conclusion. The ACRS concluded: “The
programs established and committed to by NSPM provide reasonable assurance that the
PINGP Units 1 and 2 can be operated in accordance with their current licensing bases for the
period of extended operation without undue risk to the health and safety of the public.”

Q16. Did the ACRS or the ACRS subcommittee determine whether PINGP will actually
implement the AMPs in the SER?

A16. No.

Q17. Did the Staff determine whether PINGP will actually implement the AMPs in the
SER?

A17. The Staff's determination of the adequacy of the AMPs presumes that if a license
is issued, the licensee will implement the AMPs in accordance with the renewed licensing basis.
Upon issuance of the renewed license, any license commitments the applicant made in
connection with license renewal will become part of PINGP’s current licensing basis. The
plant’'s adherence to its current licensing basis is routinely examined by regional NRC staff on a
current and ongoing basis. Resident inspectors and other Regional Staff routinely conduct
inspections and assessments to determine whether plants are in compliance with their current
licensing basis and they will continue their inspections and assessments during the period of
extended operations. Because the resident inspectors and Regional Staff will be conducting
their inspections and assessments during the period of extended operations, there is no need
for the Staff to try to determine now whether PINGP will actually implement the AMPs. The
inspection and assessment process is designed so that if the AMPs are not implemented, the
resident inspectors and Regional Staff will learn about it.

Q18. Does the NRC Staff verify the implementation of aging management programs

made in connection with license renewal?
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A18. Yes. After the license is issued, and prior to the period of extended operation,
Regional Staff will perform a focused inspection in accordance with the guidance in NRC
Inspection Manual Chapter 71003, “Post-Approval Site Inspection for License Renewal”. The
Post-Approval inspection will examine a sample of the aging management programs to

determine whether the licensee has implemented them.



Richard A. Plasse
Statement of Profession Qualifications

CURRENT POSITION

Project Engineer Division of License Renewal, Office of Nuclear Regulation,
U.S. Nuclear Regulatory Commission, Rockville, MD

EDUCATION
B.S., Clarkson University, 1982, Chemical Engineering
SUMMARY

| have 28 years experience applying the theories, principles and practices of engineering to the
design, construction and operation of nuclear power plants. This is exemplified by my 23 years
of experience working in the NRC Headquarters as a DLR Project Manager, the Fitzpatrick
Licensing Manager and Senior NRR Project Manager at the Fitzpatrick Nuclear power plant,
and a Region | resident inspector at the Nine Mile Point and Fitzpatrick Nuclear power plants.
Prior to working for the NRC and the utility, | worked at Norfolk Naval Shipyard (NNSY)) for five
years as an Assistant Chief Test Engineer (ACTE) and Shift Test Engineer (STE). To work in
these positions, | had to complete formal qualification programs that involved instruction in
mechanical plant systems, electrical plant systems, reactor physics, chemistry, radiation
protection, maintenance, and integrated plant operations.

EMPLOYMENT

Developmental/Commercial Qualification

e Qualified as Emergency Director Aide for Emergency Plan at the Fitzpatrick Nuclear
Power Plant, 1995

¢ Qualified as an NRC Resident Inspector, 1988

e Qualified as a Shift Test Engineer, 1983

NRC Career History (2008-current)

| have been a license renewal project manager (PM) for the last 2 years with the NRC,
responsible for the PINGP and Seabrook projects. A license renewal review is a complex 22-30
month process, requiring coordination and review by multiple headquarters and regional offices.
Of primary importance is establishing direct lines of communication with the Regional office and
the applicant’s site management so that the PM is fully informed on all significant activities
regarding the assigned plant. The PM should be aware of all Regional and Headquarters
activities concerning the plant that might impact the safety review. Further, the PM is expected



to have frequent communication with the applicant’s personnel and the NRR technical reviewers
regarding activities associated with the safety review.

The PM must be ready at all times to inform management on the status, problems, and progress
of all aspects of the review. In addition, the PM is responsible for transmitting information to and
from the applicant and technical reviewers in a timely manner; for maintaining liaison with the
Office of the General Counsel (OGC) with respect to potential hearings and review of the safety
evaluation report (SER).

COMMERCIAL CAREER HISTORY (1995-2008)

Entergy/New York Power Authority (Fitzpatrick Nuclear Power Plant, Oswego, NY)
LICENSING MANAGER/SR NRR PROJECT MANAGER/SR LICENSING ENGINEER

| have 13 years experience working as a manager and a senior staff engineer in the Fitzpatrick
licensing department. | was involved in daily decisions made to ensure safe plant operations
and compliance with the operating license. | was recognized by senior management and peers
for practical and effective methods of identifying and managing risks. As a leader in the
licensing department and a former NRC resident inspector at the Fitzpatrick plant | was
considered a role model for others regarding plant operational safety. | was a member of the
plant on-site review committee (PORC) which reviewed all significant operational events to
ensure all potential safety issues were resolved including appropriate corrective actions to
prevent reoccurrence. | considered being a PORC member a serious responsibility and
demonstrated awareness for all safety issues, accepting responsibility to address difficult
issues; standing firm when necessary.

As a senior licensing engineer | was routinely “on call “24 hrs. to support the on-shift licensed
SRO in reviewing plant events and issues to ensure appropriate operability and reportability
aspects were met (i.e. 10CFR 50.72/50.73). In addition, | was responsible to review the daily
condition reports for NRC reportability in the plant electronic database system (PCRS). | was a
member of the corrective action review board which reviews all plant identified deficiencies to
ensure proper screening for level of review, safety significance, and corrective actions.

| was qualified as an Emergency Director Aide for 13 years as part of the Fitzpatrick Emergency
Plan organization. | was responsible to assist the Emergency Director (ED) in fulfillment of his
duties during plant events when the site emergency organization is activated. Qualification
required formal classroom training and periodic practice drills. | participated in numerous full
participation and partial participation emergency drills. As ED Aide | was familiar with all
aspects of the emergency plan organization, facilities, and implementing procedures. | provided
the ED with changing plant conditions and anticipated changes in emergency action levels,
event classification, and associated protective measures as appropriate (i.e. protective action
recommendations, PARs). When not performing ED Aide duties | was called upon to perform
the role of an observer or a controller to ensure proper drill performance and deficiency



identification for continuing improvement. An individual selected to be an ED Aide required
demonstration of an understanding of integrated plant operations, emergency operating
procedures (EOPs), plant design, engineering principles, radiological conditions, and plant
maintenance. ED Aides represented the facility in interaction with local, county, state, and
federal government officials.

As the licensing manager | was responsible for maintenance of the operating license, state
permits and related licensing basis documents that support NRC requirements for the
Fitzpatrick plant. As the NRR project manager for Entergy | was the point of contact to the NRC
project manager in NRR. | was responsible for ensuring technical accuracy and completeness
of all NRC technical specification submittals docketed to NRC. | resolved any NRC questions or
issues by teleconference and follow-up request for additional information as appropriate.

NRC Career History (1987-1995)

| have eight years of experience working as a NRC resident inspector. While working in these
assignments, | helped develop, plan, and implement the overall NRC inspection program at the
Fitzpatrick and Nine Mile Point nuclear power plants. As such, | have extensive first hand
experience with NRC regulatory programs (design, licensing, operation, and regulation). | have
successfully completed the formal NRC resident inspector training qualification for a BWR
reactor design. As part of the NRC inspection process, | conducted numerous inspections to
evaluate the adequacy of structures, systems, and components to verify correct system
alignment and operational readiness. Conducting these inspections required me to develop a
thorough understanding of the plant’s licensing and design bases. During a rotation to the office
of NRR, | reviewed staff SER inputs to various plant licensing actions to ensure the documents
were high quality and followed NRC policy. | also facilitated the resolution of technical issues by
proposing alternative courses of action, conducting brainstorming meetings, and negotiating
solutions with stakeholders.

As the Resident Inspector at the Fitzpatrick and Nine Mile Point nuclear power plants, using my
knowledge of reactor plant operations, testing and design, | have identified numerous issues
that could have been risk-significant if they had not been corrected. Some of these issues
resulted in several NRC enforcement conferences and level lll violations. They include the
following:

-Plant operation with ultimate heat sink temperature greater than FSAR design

-Failure to properly calibrate feedwater flow instruments resulting in operation greater than
licensed thermal power

-Failure to meet design requirements for various degraded fire penetration barriers
-Failure to meet design requirements for ATTS relays

-Failure to meet design requirements for emergency service water system

At Fitzpatrick and Nine Mile Point nuclear power plants | have observed and responded to many
plant transients including reactor scrams and Engineered Safety Features (ESF) actuations.



After each plant transient, | briefed NRC management and independently performed a post trip
review to verify proper operation of plant equipment and systems. | also participated in several
diverse multi-disciplinary teams, a number of emergency preparedness exercises, follow-up
inspections at other utilities, and identified a variety of safety significant and insightful findings
during these inspections.

Norfolk Naval Shipyard Career History (1982-1987)

ASSISTANT CHIEF TEST ENGINEER/SHIFT TEST ENGINEER

As an ACTE, | was assigned to plan and schedule complex overhauls and selected restricted
availabilities on nuclear powered submarines. | directed the test engineering activities and
served as the shipyard representative of the joint test group. An extensive two year training
qualification program was required to learn the various electrical and mechanical plant
systems. | successfully completed an eight-hour NAVSEA 08 administered examination.
Additionally, | successfully completed an oral board examination administered by senior

shipyard managers and representatives from NAVSEA 08 and Knolls Atomic Power
Laboratory.

As a STE at NNSY, | was specifically responsible for the direct supervision of shipyard trades,
engineers, and ships force personnel during the performance of complex plant evolutions and
testing including: reactor startups, power range testing, and primary plant hydrostatic testing. In
addition, | was responsible for establishing plant conditions to allow maintenance and testing to
proceed in a safe manner, and performed tours of reactor plant and engineering spaces on a
daily basis to ensure plant parameters were within specification, and that test equipment and
support systems were installed and functioning properly.
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DR. DAN J. NAUS AND ABDUL H. SHEIKH
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THE REACTOR REFUELING CAVITY LEAKAGE

Q1. Please state your name, occupation, and by whom you are employed.

A1(a). My name is Dan J. Naus (“Naus”)." | am employed as a Distinguished Research
Staff Member at Oak Ridge National Laboratory (“ORNL”) by UT-Battelle, LLC. A statement of
my professional qualifications is attached.

A1(b). My name is Abdul H. Sheikh (“Sheikh”). | am employed as a Senior Structural
Engineer in the Division of License Renewal (“DLR”), Office of Nuclear Reactor regulation
(“NRR”), U.S. Nuclear Regulatory Commission (“NRC”). A statement of my professional
qualifications is attached.

Q2. Please describe your current responsibilities.

A2(a). (Naus) | am involved in several areas related to continuing the service of nuclear
power plant safety-related structures. | have led several research programs for the U.S. NRC,
Division of Engineering, Office of Nuclear Regulatory Research, over the last twenty years. |

have had responsibility for conducting concrete materials-related research addressing aging

" In this testimony, the sponsors of each numbered response are identified by their last name; no such
designation is provided for paragraphs which are sponsored by all witnesses.
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management of nuclear power plant safety-related structures. The most recent of these
activities addressed an assessment of the effects of elevated temperature on concrete
properties and performance. | am currently involved in license renewal activities for the U.S.
NRC, DLR, related to assessments of the safety-related structures. This involves technical
support in the civil/structural area and to date has included audit and reviews of aging
management programs, aging management reviews, and time-limited aging analyses of license
renewal applications at six nuclear power plants. | am also currently leading a program under
the Department of Energy, Office of Nuclear Energy, Light Water Reactor Sustainability
Program. As part of these duties, | serve on the technical committees of a number of
organizations that develop standards related to nuclear power plant concrete structures,
namely, the American Society of Mechanical Engineers (ASME), the American Concrete
Institute (ACI), and the International Federation for Structural Concrete.

A2(b). (Sheikh) | am responsible for performing safety reviews and onsite audits of
nuclear power plant structures, including containment structures and various structural supports
for license renewal applications. In the last 15 months, | have performed onsite audits and
reviewed the structural sections, including containment structures, of the license renewal
applications for 10 nuclear power plants. For the Pressurized Water Reactor (PWR)
containments, | have principally reviewed the steel containment, liner plate, and concrete to
ensure that they will remain leak tight and maintain their pressure retaining function during the
period of extended operation. In addition, | evaluated the effect of borated water leakage on the
structural integrity of the reactor refueling cavity and spent fuel pool structures. | have also
been involved with the revision of the Generic Aging Lessons Learned (GALL) report related to
PWR and boiling water reactor structures. As a part of my duties, | represent the NRC on the
American Institute of Steel Construction (AISC) Committee N690 for Specification for Safety-
Related Steel Structures for Nuclear Facilities.

Q3. Please explain your duties in connection with the Staff's review of the License
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Renewal Application (“LRA”) submitted by Northern States Power Company (“NSP”) for the
renewal of the Prairie Island Nuclear Generating Plant (“PINGP”), Units 1 and 2, License
Nos. DPR-42 and DPR-60.

A3(a) (Naus) As part of my duties, | provided technical support in the area of concrete
containment aging to the DLR project team reviewing and evaluating the PINGP operating
license renewal application. Since March 2009, | also participated in Advisory Committee on
Reactor Safeguard (ACRS) meetings, conference calls, and an on-site audit related to the
refueling cavity leakage at PINGP.

A3(b) (Sheikh) As a part of my official duties, | performed an on-site audit, prepared
requests for additional information (RAI), and reviewed the license renewal application and
additional documentation provided by NSP related to reactor cavity leakage. This included a
special report prepared by the NSP concerning the reactor refueling cavity leakage and
responses to RAIs. | also participated in several phone calls with PINGP personnel concerning
the timeline for completing different commitments made by NSP to resolve the reactor refueling
cavity leakage issue.

Q4. What is the purpose of your testimony?

A4. The purpose of this testimony is to summarize the Staff’s review of the potential
impact of leakage of borated water from the refueling cavity on the steel containment, concrete,
and reinforcing steel bars. The Staff concluded that there is reasonable assurance that NSP’s
aging management program, including commitments to monitor and repair the reactor leakage,
is sufficient to ensure that the steel containment vessel and reactor refueling cavity support
structures can perform their intended function during the proposed license renewal period.

Q5. Describe the reactor refueling cavity leakage of borated water at PINGP Units 1 and

A5. Intermittent leakage from the reactor refueling cavity has occurred at PINGP Units 1

and 2 since the late 1980’s during outages. At those times, the refueling cavity is filled with
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borated water. Between 1987 and the present, the PINGP units have been refueled 16 times.
Leakage indications typically begin 2-4 days after the refueling cavity is flooded and end
approximately 3 days after the refueling cavity is drained. The leakage rate was initially on the
order of 1 to 2 gallons per hour in the emergency core cooling system sump (Sump B) and
ceiling of the regenerative heat exchanger room, which is located below the reactor cavity.

Q6. What is the potential significance of the reactor refueling cavity leakage from a
safety perspective?

A6. (Naus) If the borated water reaches the steel containment vessel, it has the
potential to initiate corrosion that could result in a reduction of the thickness of the containment
vessel that in turn could reduce the structural margins associated with the capacity of the steel
containment vessel to resist pressure build up in the unlikely event of an accident. Borated
water can also result in erosion of the concrete materials, corrosion of the embedded steel
reinforcement, and possibly impact the performance of the affected concrete structures.

Q7. In your experience, is this the only instance of reactor refueling cavity leakage at a
pressurized water reactor?

A7. (Naus) No, refueling cavity leakage has occurred at other plants.

Q8. When did NSP first identify the reactor refueling cavity leakage?

A8. (Sheikh) Intermittent leakage in both Units 1 and 2 has been observed since 1987.
The leakage was first documented in 1998 during the Unit 2 refueling outage.

Q9. What steps did NSP initially take to address the reactor refueling cavity leakage?

A9. PINGP Personnel have tried several sealing methods over the years to eliminate
the leakage. During the 1987-1998 period, PINGP Personnel performed repairs to the Unit 1
reactor refueling cavity stainless steel plate welds. In 1998, the PINGP Personnel performed a
non-destructive examination of the Unit 2 reactor refueling cavity liner plate, identified three
pinhole leaks, and repaired the welds at these three locations. PINGP Personnel also

performed an engineering evaluation in 1998 to determine the effects of borated water on the
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steel containment and concrete structure. In 2002-2003, PINGP Personnel sprayed a coating
on the reactor refueling cavity stainless steel liner plate. Leakage was mitigated when the
coating was applied properly. During the period from 2004-2008, PINGP Personnel applied
caulk at the reactor internal stand embeds which stopped the leakage when applied properly. In
2006, the PINGP reviewed the 1998 engineering evaluation to assess exposure of containment
vessel and structures from 1998 to 2006.

PINGP personnel removed grout from the Unit 1 Sump B to visually inspect the steel
containment vessel, the 3 %2 inch thick plate below the grout, for corrosion. Grout from Unit 2
Sump B was removed in 2008 and PINGP personnel performed visual and ultrasonic (UT)
examination of the 3 %z inch thick plate below the grout for corrosion. In addition, the PINGP
personnel took over 150 ultrasonic readings of the steel containment vessel thickness in the
area of the expected leak path. All readings were found to be within the regulatory
requirements with no evidence of corrosion.

Q10. How successful were those steps in halting the reactor refueling cavity leakage?

A10. (Naus) Sealing methods have stopped the leakage, but not consistently during
1998 to 2008.

Q11. How was the reactor refueling cavity leakage considered in the Staff’s review of
the PINGP LRA?

A11. During the aging management program audit the NRC Staff identified the ongoing
issue associated with water seepage from the refueling cavity into the containment sumps. In
RAI B2.1.38-2, dated November 5, 2008, the Staff requested that NSP provide information
regarding the root cause analysis of the seepage, as well as corrective and preventive actions
taken to correct the problem. In its response, dated December 5, 2008, NSP stated that the
existing steel containment and structures monitoring aging management programs have taken
corrective actions to address the reactor refueling cavity leakage. The Staff reviewed the

response and was concerned that leakage from the reactor refueling cavity could potentially
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accumulate at the bottom of the steel containment and that the area could remain wetted even
after the refueling outages.

The staff arranged a public meeting, which was held in Rockville, Maryland on March 2,
2009, to gain additional insight about the reactor refuelling cavity leakage. In this meeting, NSP
provided additional information about the reactor refueling cavity leakage. After this meeting,
the Staff requested on March 31, 2009, in a follow-up RAI B2.1.38, that NSP discuss its plan for
assessing the current condition of the steel containment vessel and to explain how the IWE
program, or a plant-specific program, will manage aging of the vessel, especially in inaccessible
regions, during the period of extended operation. In a letter dated April 6, 2009, PINGP
personnel responded to follow-up RAI B2.1.38 and reiterated earlier proposed corrective actions
for permanently fixing the leakage during the October 2009 outage for Unit 1, and April 2010
outage for Unit 2. The response also included two commitments. The applicant committed to
remove concrete from the lowest point of the containment vessel bottom head and assess the
condition of steel containment, rebar, and concrete. The applicant also committed to visually
inspect the areas where reactor cavity leakage has been observed during two consecutive
refueling outages after the repairs to the reactor cavity are implemented.

On May 28, 2009, NRC Staff conducted a supplemental plant audit at PINGP related to
potential degradation of reinforced concrete and the carbon steel plate of the containment
vessel resulting from leakage of the borated water from the refueling cavity. This included
discussions with PINGP Personnel and a review of pertinent documentation. As a result of the
site audit, several areas were identified by the NRC audit team for further inquiry. Responses to
the NRC audit team requests for additional information were provided by PINGP in a letter (L-
P1-09-082) dated June 24, 2009, a conference call on July 22, 2009, and a follow-up letter (L-PI-
09-092) dated August 7, 2009. The Staff reviewed the PINGP response in the letters dated
June 24 and August 7, 2009, and found them acceptable because the applicant committed to

remove concrete from Sump C and inspect the steel containment vessel and rebar for
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degradation. The bottom of Sump C is located at the lowest point of the containment and is a
likely place for corrosion to occur as a result of the leakage. PINGP also committed to obtain
concrete samples from locations known to have been wetted by borated water and to test them
for compressive strength and to perform a petrographic examination

Q12. What documents did the Staff review to reach its conclusions regarding the reactor
refueling cavity leakage?

A.12 (Naus) The NRC Staff reviewed the license renewal application, program basis
documentation available during the on-site aging management program audit, and
documentation provided in response to requests for additional information related to the
refueling cavity leakage. The NRC Staff also reviewed documentation provided during an on-
site audit related to potential degradation of reinforced concrete and carbon steel plate of the
containment vessel resulting from leakage of the borated water from the refueling cavity (e.g.,
“Evaluation of Effects of Borated Water Leaks on Containment Reinforcing Bars and Carbon
Steel Plate of the Containment Vessels at Prairie Island Units 1 and 2” — Report No. R-4448-00-
01, March 2009; “Refueling Cavity Leakage, Event Date 1988-2008,” Report No. RCE
01160372-01, Volumes 1 and 2; and “Prairie Island Refueling Cavity Leakage High Level
Summary,” — Summary Presentation dated May 28, 2009.) The NRC Staff also reviewed
information provided at public meetings and meetings of the ACRS.

Q13. What aging management programs has NSP identified in the LRA that would
manage the effects from the reactor refueling cavity leakage?

A13. (Naus) PINGP has agreed to a number of activities and commitments as outlined
in my responses to Questions 18, 19, and 21. PINGP will utilize the Structures Monitoring
Program and ASME Section Xl, Subsection IWE Program to manage potential aging associated
with leakage of borated water from the refueling cavity.

Q14. Did the Staff agree with NSP’s assessment of the likely impacts of the reactor

refueling cavity leakage, particularly with respect to the pH value of the leak and the length of



-8-

time the vessel liner and concrete reinforcements were potentially exposed to the leakage?

A14(a). (Naus) The NRC Staff did not agree with the high pH value of the leakage
initially provided by NSP in their assessments (i.e., 12.5). A review of the experiments
conducted by NSP, that formed the basis of their conclusions regarding the resulting pH of the
borated water after contacting concrete, found that those experiments were not representative
of what would actually happen on the surface of the concrete. Also, equilibrium calculations
performed at Oak Ridge National Laboratory indicated that at equilibrium with an excess of
borate the highest pH obtained would be on the order of 8 to 9, which is more acidic than NSP’s
assessment. Measurements of pH of fluid collected in 1998 by PINGP indicated that the pH
value was between 7 and 7.8. The pH value of the leakage has significance from a safety
perspective because the more acidic the leakage, the greater the potential for corrosion. The
Applicant’s inspection and testing programs will address any corrosion resulting from the
leakage. Therefore, the NRC’s concern regarding the pH of the leakage has been resolved.

A14(b). (Sheikh) The Staff did not agree with the Applicant’s assessment regarding the
length of time the vessel liner and concrete reinforcements were potentially exposed to the
leakage. There is a possibility that water leaked during the refueling outages and collected at
the bottom head of the steel containment vessel and continuously wet the inaccessible surface
of the steel containment. However, the Staff determined that NSP’s commitment to excavate
the concrete at the containment lowest point in Sump C and to inspect rebar and steel
containment provides assurance that either the vessel has not experienced significant
degradation, or that any existing degradation will be documented and reviewed for structural
impacts prior to period of extended operation. The previous inspection of steel containment and
rebar in Sump B of Units 1 and 2 did not reveal any signs of degradation and so provides
assurance that the implementation schedule for containment vessel inspection by August 2013
for Unit 1 and October 2014 for Unit 2 is adequate.

Q15. Did the Staff find that NSP’s aging management programs were sufficient to
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address the impacts of the reactor refueling cavity leakage during the period of extended
operation?

A15. (Naus) After addressing this as Open Item 3.0.3.2.17-1 in the Safety Evaluation
Report, the NRC Staff, in their presentation to ACRS on the License Renewal Safety Evaluation
Report for Prairie Island Nuclear Generating Plant, Units 1 and 2, on December 3, 2009, noted
that this item was closed based on PINGP commitments to permanently repair the refueling
cavity leakage, remove concrete and perform ultrasonic testing of the containment vessel at a
low point of the containment, inspect exposed steel reinforcement for degradation, and remove
and test concrete from the wetted area.

Q16. Did the ACRS consider the refueling cavity leakage in its review of the PINGP
LRA?

A16. (Sheikh) Yes. On July 7, 2009, an ACRS subcommittee meeting was held in
Rockville, Maryland related to the PINGP license renewal submission in which both the
applicant and the staff presented information and corrective actions planned to repair and
monitor reactor refueling cavity leakage. On December 3, 2009, an ACRS PINGP License
Renewal Meeting was held, in Rockville, Maryland. In a letter dated December 10, 2010
(ML093420316) (NRC Staff Exhibit No. 3), the ACRS stated that the Committee agrees with the
Staff conclusion that inspections, evaluations, and commitments made by the Applicant are
adequate to address the refueling cavity leakage issue.

Q17. What features of the aging management program supported the Staff's conclusion
that it would adequately address the impacts from the reactor refueling cavity leakage during the
period of extended operation?

A17. (Naus) The absence of indications of degradation to the steel containment vessel
in areas where visual and ultrasonic inspections were performed, lack of indications that the
steel reinforcement or structural concrete have been impacted, intermittent nature of the

leakage, activities over the years to mitigate the problem and commitments of PINGP, support
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the Staff’'s conclusion that the Applicant's AMP adequately addresses the reactor refueling
cavity leakage.

Q18. What commitments did NSP agree to perform to address the reactor refuelling
cavity leakage?

A18. PINGP completed a root cause evaluation in April 2009 that identified the sources
of leakage as embedment plates for reactor vessel internals stands and the rod control cluster
assembly change fixture. In September/October 2009, PINGP personnel conducted repairs to
the embedment plates for reactor vessel internals stands and the rod control cluster assembly
change fixture in Unit 1. The PINGP personnel removed existing nuts, replaced them with blind
nuts, seal welded the blind nuts to the baseplate, applied seal weld between the baseplate and
embedment plate, and examined the weld by non-destructive examination methods.

Q19. How successful were these efforts in addressing the leakage?

A19. Repairs eliminated the embedment plate leakage source, resulted in no evidence
of leakage in Sump B, but resulted in minor leakage (i.e., estimated at 0.05 gallons per hour)
observed from the regenerative heat exchanger room ceiling after the refueling cavity had been
flooded for 14 days. There was no evidence that the leakage was reaching the containment
vessel.

In September/October 2009, PINGP Personnel also performed, (1) vacuum box testing
on the reactor cavity liner plate seam welds with no leakage identified, (2) non-destructive
examinations on fuel transfer tube welds with no indications, and (3) non-destructive
examinations of liner to embedment plate fillet welds which identified one porosity indication that
will be repaired during next refueling outage. To verify the condition of steel containment at Unit
1, PINGP Personnel again removed grout from Unit 1 Sump B, conducted non-destructive
examinations of the containment vessel wall, and found the wall thickness measurements at or
above nominal, no corrosion of steel reinforcement or containment vessel, and no evidence of

wet areas or leakage. If planned repairs do not completely stop leakage, it will be entered into
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the Corrective Action Program and evaluated for impact on structural integrity and identification
of additional actions that may be warranted.

Q20. Describe any additional tests and inspections NSP has committed to perform to
address the impacts of the reactor refueling cavity leakage at Unit 2.

A20. (Naus) In 2010 several corrective actions will be implemented in Unit 2: (1) repair
of reactor vessel internals stands and rod control cluster assemblage change fixture plates (2)
repair of rod control cluster assemblage guide box embedment plates, (3) non-destructive
examination of fuel transfer tube welds, (4) vacuum box testing of reactor cavity liner plate seam
welds, (5) non-destructive examination of liner to embedment plate fillet welds, and (6) other
repairs and testing resulting from evaluation of 2009 Unit 1 leakage. Additional activities
planned by PINGP in 2011 for Unit 1 include: (1) repair of rod control cluster assemblage guide
box embedment plates, (2) repair of liner to embedment plate fillet weld porosity indication, and
(3) other repairs and testing resulting from evaluation of 2009 Unit 1 and 2010 Unit 2 repair
results.

Q21. How will all of these actions ensure that the impacts from the reactor refueling
cavity leakage are adequately managed during the period of extended operation?

A21. (Naus) NSP has committed to: (1) during the first refuelling outage following the
refueling cavity leak repairs in each unit, remove concrete from sump C to expose an area of
the containment vessel bottom head, conduct visual examinations and ultrasonic thickness
measurements of exposed portions of the containment vessel, and assess the condition of the
concrete and exposed steel reinforcement; (2) during two consecutive refueling outages
following the refueling cavity leak repairs in each unit, visually inspect the areas where reactor
cavity leakage has been previously observed to confirm that leakage has been resolved, and if
not resolved, the issue will be entered into the Corrective Action Program and evaluated to
identify additional actions to mitigate leakage and monitor the condition of the containment

vessel and internal structures; and (3) during the first refuelling outage following refuelling cavity
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leak repairs in each unit obtain a concrete sample from a location known to have been wetted
by borated water leakage from the refueling cavity and tested for compressive strength and
subjected to petrographic examination to assess the presence of degradation, if any, resulting
from the borated water exposure, and if degradation is identified it will be entered into the
Corrective Action Program and evaluated for impact on structural integrity and identification of
additional actions that may be warranted.

Q22. If those tests and inspections indicate that impacts from the reactor refueling
cavity leakage are greater than expected, what further steps will NSP take?

A22. (Naus) Visual inspections will be performed of the areas where reactor cavity
leakage has been previously observed to confirm that leakage has been resolved, and if not
resolved, the issue will be entered into the Corrective Action Program and evaluated to identify
additional actions to mitigate leakage and monitor the condition of the containment vessel and
internal structures. Also, during the first refueling outage following the refueling cavity leak
repairs in each unit, PINGP Personnel will obtain a concrete sample from a location known to
have been wetted by borated water leakage from the refuelling cavity. They will test the
component for compressive strength and subject it to petrographic examination to assess the
presence of degradation, if any, resulting from the borated water exposure. If degradation is
identified, it will be entered into the Corrective Action Program and evaluated for impact on
structural integrity and identification of additional actions that may be warranted.

Q24. What is the Staff's conclusion regarding whether actions have been identified
and have been or will be taken to manage the effects of aging related to refueling cavity leakage
during the period of extended operation on the functionality of structures and components
identified under 10 C.F.R. § 54.21(a)(1)?

A24  Based on the intermittent nature of the problem, lack of evidence indicating that
erosion of the concrete or corrosion of the steel reinforcement is occurring, planned repair and

inspection activities, and the commitments from NSP during the license renewal process,
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neither the containment integrity is compromised nor the structural integrity of the concrete
impacted significantly. Actions have been identified to effectively manage the effects of aging
related to refueling cavity leakage during the period of extended operation on the functionality of

structures and components identified under 10 C.F.R. § 54.21(a)(1).
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sample of nuclear power plant containments for the beyond design basis accidents as member
of the NRC’s project team for the state of the art consequence analysis of nuclear power plants.

Bechtel Power Corporation, Frederick, Maryland, April 1979 — May 2004

Mr. Sheikh held a variety of assignments during the 25 years employment at Bechtel Power
Corporation in the design, construction support, startup, and modifications of the power plants.
The details of these assignments are as follows:

February 2002 - May 2004, Engineering Group Supervisor, Reactor Pressure Vessel Head
Replacement Projects, Frederick, Maryland

Mr. Sheikh served as the Engineering Group Supervisor for Reactor Pressure Vessel Head
Replacement (RPVH) Projects. In this capacity, he was responsible for the design and
construction support activities for the North Anna Units 1 and 2, and Surry Units 1 and 2 RPVH
projects. The design activities included heavy load drop analysis in accordance with NUREG
0612, rigging and transportation of the reactor pressure vessel heads, finite element analysis for
creating a temporary construction opening in the containment and internal concrete structures,
and liner plate. Previously, he prepared a detailed design report for the reactor head
replacement project for Davis Besse Nuclear Power Plant.

August 1999 - February 2002, Engineering Group Supervisor
Mountainview Power Plant, California, and Athens Power Plant in New York

Mr. Sheikh was responsible for the development of the scope book, design criteria, quantities,
detailed geotechnical and civil/structural design of Mountainview and Athens Power Plants.
Each plant had a capacity of 1000 MW. | supervised and coordinated the work of a team of
engineers and designers located in Frederick, Maryland, and New Delhi, India. The design work
was performed round the clock in two separate locations, and included large structural steel
turbine buildings, foundations for turbines, Heat Recovery Steam Generators (HRSG), cooling
towers, transformers foundations. He was responsible for coordination and approval of all
geotechnical, structural, civil, architectural, and mechanical equipment designs from the
California Chief Building Official (CBO) in San Bernardino County for the Mountainview Power
Plant.

June 1996 - August 1999, Senior Technical Specialist, Chief Civil Engineer’s Staff,
Gaithersburg, Maryland

Mr. Sheikh worked as a technical specialist in the Chief Civil Engineers Staff /Central
Engineering Group. In this assignment, he was also involved with the off project independent
review of the structural design calculations for the several nuclear steam generator replacement
projects. He was responsible for the design and analysis of complex structures such as
prestressed concrete containments, chimney stacks, and turbine foundations. he participated in
the development of proposals and estimates for decommissioning of the Main Yankee and
Connecticut Yankee Nuclear Power Plants.



February 1996 - June 1996, Resident Engineer, GINNA Nuclear Power Plant, New York

Mr. Sheikh was part of a team of engineers that provided engineering support at the GINNA
Nuclear Power Station during steam generator replacement activities. He was the responsible
for processing and approval of field changes.

June 1989 - June 1996, Engineering Group Supervisor, Nuclear Operations Group,
Gaithersburg, Maryland

Mr. Sheikh served as the Civil/Structural Engineering Group Supervisor for Nuclear Operations
Group for six years. This group was responsible for preparing design modification packages
and safety evaluation reports for different nuclear power plants, including Farley, Hatch, Vogtle,
Perry, Fitzpatrick, Arkansas, Robinson, and Brunswick Nuclear Units. The scope of work
included seismic analysis, equipment qualification, containment tendon surveillance,
modification and evaluation of nuclear plant structures, design of security/safety barriers for
protection against malevolent vehicles, tornado missile impact analysis on safety related
structures. In addition, the group also provided support for operability evaluations and
construction.

January 1987 - June 1989, Resident Engineer, Vogtle Nuclear Power Plant, Augusta, Georgia

Mr. Sheikh was part of the resident engineering group that prepared design change packages
during the plant operations for Unit 1 and startup activities for Unit 2. He also prepared detailed
design for low radwaste storage facility, and installation of high-density fuel storage racks in the
spent fuel pool. He supported the in service inspection activities for the piping support snubbers
during the first outage for Unit 1, and prepared detailed procedures for the surveillance of the
prestressed steel containment.

May 1981 - January 1987, Engineering Group Leader/Engineering Group Supervisor, Korea
Nuclear Units 7 and 8, in Los Angeles, Seoul Korea, and jobsite at Kwanju Korea

Mr. Sheikh was the Engineering Group Leader for Containment Structures, and the Civil
Structural Engineering Group Supervisor for Korea Nuclear Units 7 and 8. In these
assignments, he participated in conceptual design, detailed design, procurement, construction
support, and startup support in Los Angeles, California and Seoul Korea, including at the remote
jobsite in Kwang-Ju, Korea. He participated in the preparation of Preliminary Safety Analysis
Report (PSAR) and Final Safety Analysis Report (FSAR), and prepared Section 3.8 and
provided input for other sections of the FSAR for the Korea Nuclear Units 7 and 8 power plants.
At the job site, he was responsible for the construction support and coordination activities.

April 79 - May 1981, Senior Engineer, Palo Verde Nuclear Power Plant, Los Angeles, California.

Mr. Sheikh prepared the detailed design calculations for the reactor internal concrete structure,
and structural steel platforms. He also designed the pipe whip restraints for the high-energy line



piping systems utilizing the energy from plastic deformation of stainless steel rods to resist the
dynamic loads.

Canatom Limited, Montreal, Canada, February 1975 - April 1979

Mr. Sheikh was responsible for a small team of engineers who prepared detailed design
calculations for Wolsung Nuclear Power Plant in Korea, and Gentilly 2 Power Plant in Quebec,
Canada. He also prepared detailed design of the containment prestressing system, and
Calandria Vault, which houses the reactor. He was also involved with construction support and
made site visits to Gentilly, Quebec, and Korea.

Rendel, Palmer and Tritton Consulting Engineers, London, February 1973 - February
1975

Mr. Sheikh prepared detailed design of the heavy prestressed concrete sill beams that support
the gates for Thames Barrier Project, London. This included finite element analysis and
coordination for hydraulic modeling performed at the Imperial College to establish the design
criteria for the unique structure.

Milton Keynes Development Corporation, United Kingdom, March 1970 - February 1973

Mr. Sheikh prepared detailed design calculations and drawings for highway bridges. In addition,
he worked at the jobsite as an Assistant Resident Engineer.

PROFESSIONAL AFFILIATIONS

o Registered Professional Civil Engineer in the State of California (Active)
Chartered Civil Engineer, England (Inactive)

o Member, American Institute of Steel Construction Committee N 690, Specification for
Safety-Related Steel Structures for Nuclear Facilities

e Past Member American Concrete Institute Code Committee ACI 351, Foundations for
Equipment and Machinery

PUBLICATIONS AND PRESENTATIONS

o Sheikh A., (2007, August), A Simplified Approach for Predicting Containment
Performance During a Severe Accident, Proceedings of 19" International Conference on
Structural Mechanics in Reactor Technology, Toronto, Canada

o Sheikh A., (1999, April), Design of Axial Exhaust Turbine Foundations, Proceedings of
American Power Conference, Chicago, lllinois
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NRC STAFF TESTIMONY OF JOHN GIESSNER
CONCERNING THE SAFETY CULTURE CONTENTION AND
THE REACTOR OVERSIGHT PROCESS

Q1. Please state your name, occupation, and by whom you are employed.

A1. John (Jack) B. Giessner, a branch chief and supervisor at the United States Nuclear
Regulatory Commission (NRC) and am responsible for oversight of inspections at the Prairie
Island Nuclear Generating Plant (PINGP). A statement of my professional qualifications is
attached.

Q2. Please describe your current responsibilities.

A2. | am a branch chief and supervisor responsible for the day-to-day inspections and
assessment at PINGP, Fermi Nuclear Plant, and Palisades Nuclear Plant. My job is to ensure
the operators of these plants operate their plants safely in a manner that complies with the NRC
regulations and preserves the health and safety of the public and the environment. Each site,
including PINGP, has two dedicated inspectors who are assigned to the plant, live in the area,
and report to me directly on a daily basis. In addition, there are staff personnel in the regional
office of Lisle, lllinois (Region Ill), who provide inspection and assessment support. Some of

these personnel report directly to me, others report to branch chiefs who work in a specialized



-2-
area. However, | am temporarily assigned to the Office of the Executive Director for Operations
as an Executive Technical Assistant.

Q3. Please explain your duties in connection with the Staff's ongoing oversight of the
PINGP, Units 1 and 2, operated by Northern States Power Company (“NSP”) pursuant to
License Nos. DPR-42 and DPR-60.

A3. | am the supervisor responsible for the day-to-day inspections and assessment at
PINGP. My job is to ensure the operators of this plant operate the plant safely in a manner that
complies with the NRC regulations and preserves the health and safety of the public and the
environment. | review all inspections performed by the resident inspectors, including Findings
and violations at the site; | also approve, and/or concur in, all inspections and their reports for
PINGP. | am in contact with plant management several times a month and meet and discuss
performance with them every couple months.

Q4. What is the purpose of your testimony?

A4. The purpose of my testimony is to explain how the reactor oversight process (ROP)
works, how the ROP fits in with the NRC’s mission to ensure safe and secure operation of the
plant while preserving the health and safety of the public and the environment, how we assess
PINGP in this process, and some of the findings and our current activities.

Q5. Please describe the ROP?

A5. The ROP is a risk-informed objective process for inspecting and assessing licensee
performance.

Q6. What is a risk-informed process?

A6. A risk informed process takes into account the risk of not complying with standards
or regulations. Thus all non-compliances are not treated equally under the ROP; the ROP finds
some are more significant than others based on the risk posed by those non-compliances.

Under the ROP, as explained in greater detail below, the risk of a non-compliance drives the



level of response by the NRC.

Q7. Do the licensees have any input into this process?

A7. In addition to inspections, the licensees also provide to the NRC quantitative
performance Indicator (Pl) information. The Pls provide objective data on conditions at the site
and are consistent among plants.

Q8. Please describe what a licensee-provided performance indicator is?

A8. The PI's provided by the licensee are an agreed upon set of indicators all sites
voluntarily provide to us to assess plant performance in different performance areas. They are
the same for every plant. The inspectors review and validate that the information provided is
accurate using a standard procedure. Some of the information is very straightforward; for
example, the number of times the plant has to reduce power significantly (>20%). However,
some Pls are more complicated and may, for example, assess the impact from the unavailability
of certain equipment based on the risk that equipment’s unavailability poses to the system it
supports.

Q9. Under the ROP, what actions does the NRC take in response to the licensees’
performance?

A9. The process gives a graduated series of responses to licensees’ performance when
our assessment process determines more oversight is warranted. Prairie Island Annual
Assessment Meeting (May 20, 2010) (NRC Staff Exhibit No. 5), Slide 14, provides a high level
overview of how NRC inspection results and licensee-provided Pls are taken into account in the
ROP’s assessment of plant performance.

Q10. Why was the ROP developed?

A10. As stated in Inspection Manual Chapter (IMC) 0308, “Reactor Oversight Process
(ROP) Basis Document,” at 9 0501, (June 25, 2004) (NRC Staff Exhibit No.6)

“On April 2, 2000, the NRC implemented a new ROP at all



ROP.
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operating commercial nuclear power plants. The objectives of the staff in
developing the various components of this new oversight process were to
provide tools for inspecting and assessing licensee performance in a
manner that was more risk-informed, objective, predictable, and
understandable than the previous oversight processes. The ROP was
also developed to meet the four agency performance goals to: (1)
maintain safety, (2) increase openness, (3) make NRC activities and
decisions more effective, efficient, and realistic, and (4) reduce
unnecessary regulatory burden.”

IMC 0308 provides a history of the NRC’s assessment and actions which led to the

Q11. What is the purpose of the ROP?

A11. The purpose of the ROP is to provide an objective and risk-informed approach to

inspecting licensees and assessing licensee performance and to provide a graduated response

to issues that arise in licensee performance. Although the old process had elements of risk

incorporated in i, it was not as objective and predictable as the new process is. Risk informed

is distinguished from risk-based. This is described in detail in IMC 0308, Reactor Oversight

Process (ROP) Basis Document,” Attachment 6 “Significance Determination Process Basis

Document,” (Jul. 28, 2005) (NRC Staff Exhibit No. 7):

The reactor safety [Significance Determination Process ] SDP process is
considered risk-informed, not risk-based, and supportive of the Commission
Policy on Use of Probabilistic Risk Assessment Methods in Nuclear Regulatory
Activities (1995). As defined in SRM SECY-98-144 revision 1, dated March 1,
1999, a “risk-based” approach to regulatory decision-making is one in which such
decisionmaking is solely based on the numerical results of a risk assessment.
Under this definition, the approach taken by the ROP (for both Pls and the SDP,
where appropriate) might be considered “risk-based.” However, the SDP is
considered risk-informed by virtue of the expectation that SDP result bases are
sufficiently understood by those technically knowledgeable persons (such as
inspectors and technical staff) who are best positioned to critically examine the
most influential probabilistic and technical assumptions, as well as by the
management decision-makers who ultimately make the decisions. Conversely, if
decisions are made without an understanding appropriate to the objectives of the
ROP, they are risk-based.
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The risk-informed approach, as discussed in the above mentioned SRM, should also
consider other factors. Historically, these other factors can include defense in depth, safety
margins, and consideration on reliance of operator actions.

Q12. How often are inspections conducted?

A12. First, inspection frequency is determined using a risk-informed baseline inspection
program. These risk-informed baseline inspections are the inspections all operating reactors
receive. They are detailed in the inspection manual which provides the inspection policy, IMC
2515, Light Water Reactor Inspection Program-Operations Phase (IMC 2515) (NRC Staff
Exhibit No. 8). The inspection policy provides the frequency and approximate times inspections
take. Some items are required to be done frequently, for example on a daily basis, such as the
action to review adverse conditions, called condition reports, the licensee has written. There
are many other inspections that assess the licensee’s performance in the strategic performance
areas and cornerstones.

Strategic performance areas and cornerstones are different areas that must be
inspected to ensure all aspects of plant operations are acceptable. The timing of these will vary
depending on the program items. The inspection manual, IMC 0305, Operating Reactor
Assessment Program (IMC 0305) (NRC Staff Exhibit No. 10) provides the details of the
assessment program and provides the strategic performance areas and cornerstones. The
strategic performance areas are reactor safety, radiation safety, and safeguards (i.e. security).
The cornerstones are initiating events, mitigating systems, barrier integrity, emergency
preparedness, public radiation, occupational radiation safety, and security. Essentially, the
strategic performance areas and their associated cornerstones are the key areas that the
baseline inspection must cover to ensure we have confidence we can make an accurate
assessment of plant safety based on the ROP. In addition to baseline inspections, other

inspections could be performed if conditions exist. These are also covered in IMC 2515 and
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include: supplemental inspections (if issues of greater than very low safety significance are
assessed); reactive inspections (if an actual event at the site has potential safety
consequences); and generic safety inspections (if industry wide issues are identified,
inspections at sites may be warranted to evaluate a safety issue). These items are shown in
Exhibit 2 to IMC 0305. There are approximately two thousand hours of actual inspection at
each licensee power reactor per year.

Q13. How are inspection results documented?

A13. All results are documented in inspection reports that are public records with the
exception of security inspection reports, which are part of the Safeguards Strategic Performance
Area. Because security inspections reports may contain sensitive information related to security
issues, they are not made public. Baseline inspections that are performed by the resident
inspector staff are reported in quarterly reports. Baseline inspections that are performed by a
team with engineering specialty are reported in separate reports. Reactive, generic, and
supplemental reports are issued when the inspections are complete. Reports on specific issues
of safety significance are issued when their significance is assessed. There are two letters
which are assessment summaries: there is one annual assessment letter and one mid-cycle
assessment letter.

Q14. What does the ROP cover?

A14. The ROP covers those baseline inspections necessary to ensure the public health
and safety as a result of civilian nuclear reactor power operation. The inspections are grouped
in strategic performance areas and cornerstones as shown in Exhibit 1 of IMC 0305 (NRC Staff
Exhibit No. 10). Other inspections are discussed in below. In addition to inspections, the NRC
has an assessment process to evaluate the performance of licensees as a result of inspections
or other activities. The level of oversight (and additional inspections) is based on these

assessments in a graded approach.
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Q15. Which inspection procedures are under the ROP baseline assessment program?

A15. IMC 2515 Appendix A, “Risk Informed baseline Inspection Program” (NRC Staff
Exhibit No. 9), provides the details of the philosophy underlying the program and lists the
baseline inspections that need to be performed, and the frequency they need to be performed.
Some inspections are performed on an as needed basis; others are performed quarterly,
annually, every outage, biennially, and triennially. There are 46 inspection procedures in the
ROP.

Q16. How does the ROP baseline inspection program address the licensee’s corrective
action program?

A16. There are four requirements that are part of the NRC Inspection Manual,
Inspection Procedure 71152, Problem Identification and Resolution, (IP 71152) (NRC Staff
Exhibit No. 22) and one other requirement in individual inspection procedures:

1. Routine review — the inspectors review all Condition Reports (CRs) and follow up
on significant issues and ensure subsequent action is performed, as needed, using other
inspections.

2. Semi-annual trend review — inspectors perform a semiannual review to identify
trends (either NRC- or licensee identified) that might indicate the existence of a more significant
safety issue.

3. The annual follow-up of selected issues — inspectors ensure that the licensee has
planned and/or implemented corrective actions commensurate with the significance of identified
issues. This is an in depth assessment in a focused area.

4. Biennial team assessment — inspectors assess the program in general. This
inspection is the most in-depth of the inspections; and all aspects of the program are reviewed.

5. Finally each of the inspection modules has a section where the inspectors review

the CRs in that specific inspection area.
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Q17. How do inspection findings fit within the ROP?

A17. There are two inputs directly into the ROP assessment: one is the result of
inspection findings the other is associated with the site’s Pls.

Q18. What significance levels may the Staff assign to an inspection finding or PI1?

A18. The levels of a Finding are very low safety significance (Green), White (moderate
safety significance),Yellow (substantial safety significance) and finally Red (high safety
significance) based on IMC 0609, “Significance Determination Process” (NRC Staff Exhibit No.
12).

Q19. Describe the Significance Determination Process?

A19. The significance can be based on qualitative and quantitative factors; with some
being more complex than others. For example if a performance deficiency did not impact the
function of a safety related piece of equipment, the issue would most likely be Green. If the
Finding is related to reactor operations and caused the loss of a safety function, then detailed
assessments may need to be done including the use of Probabilistic Risk Assessments (PRA).
In cases where a detailed PRA is used, the color of the Findings would be based on the
probability of a core damage event (minus the baseline event), or change in core damage
frequency (CDF), caused by the Finding or a change in the probability of large early release
frequency (LERF). In these cases, specific thresholds correspond to the color (e.g. for CDF
greater than 1x10®/year (yr) is White, greater than 1x10°/yr is Yellow, greater than 1x10™/yr is
Red and for LERF greater than 1x107/yr is White, greater than 1x10®/yr is Yellow, and greater
than 1x10°/yr is Red).

Q20. What criteria guided the Staff when it established the quantitative thresholds for
determining a finding’s significance?

A20. The NRC's policy statement on probabilistic risk assessment (PRA) ("Use of

Probabilistic Risk Assessment Methods in Nuclear Activities: Final Policy Statement," Federal
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Register, Vol. 60, p. 42622 (60 FR 42622), August 16, 1995) encourages greater use of this
analysis technique to improve safety decision-making and improve regulatory efficiency.
Commission paper SECY-99-007A, dated March 22, 1999, described a method for assigning a
probabilistic public health and safety risk characterization to inspection findings related to
reactor safety. This risk characterization tool was the first of a set of tools that became central
elements of the Significance Determination Process (SDP) to determine reactor inspection
finding significance consistent with the thresholds used for the risk-informed plant Pls. The
quantitative basis aligns with the Commission’s Safety Goal Policy Statement ("Safety Goals for
the Operations of Nuclear Power Plants; Policy Statement," Federal Register, Vol. 51, p. 30028
(51 FR 30028), August 4, 1986), Regulatory Guide 1.1740 and the SDP process which assign
incremental changes in risk a color assessment.

IMC 0308 (NRC Staff Exhibit No. 6) further describes this process:

In developing the new performance assessment process one of the tasks was to

establish risk-informed thresholds for Pls and corresponding thresholds for

inspection findings, so that indications of performance degradation obtained from

inspection findings and from changes in Pl values could be put on equal footing.

The basis documents for establishing risk guidelines were Reg Guide 1.174,

which bring in the Regulatory Analysis Guidelines, and the Safety Goal Policy

Statement. The metrics that have been adopted in RG 1.174 for the

characterization of risk are Core damage Frequency (CDF) and Large Early

release Frequency (LERF). These are essentially surrogates for health effects,

which are the principal metrics in the Safety Goal Policy Statement, and, in

addition, they are consistent with the metrics used in the Regulatory Analysis

Guidelines. In RG 1.174, acceptance guidelines were established for assessing

changes to the licensing basis of a plant. Acceptance is predicated on increases

in CDF and LERF implied by the change to the licensing basis being small.

Q21. Once findings are made, how is a plant evaluated?

A21. The NRC uses findings to place the plant in the appropriate column of the Action
Matrix. The Action Matrix represents a graded approach to oversight in which the agency

actions are based on the assessment inputs. As stated in IMC 0305 (NRC Staff Exhibit No. 10)

paragraph 10:
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The Action Matrix (Exhibit 4) identifies the range of NRC and licensee
actions and the appropriate level of communication for different levels of licensee
performance. The Action Matrix describes a graded approach in addressing
performance issues and was developed with the philosophy that, within a certain
level of safety performance (e.g., the licensee response band), licensees would
address their performance issues without additional NRC engagement beyond
the baseline inspection program. Agency action beyond the baseline inspection
program will normally occur only if assessment input thresholds are exceeded.

Q22. How and why do plants move from one column of the Action Matrix to another?

A22. Allissues are assessed during inspections. If the NRC determines that a
regulation or standard is not followed and it was reasonable that the licensee should have
known or should have foreseen the issue, this is called a performance deficiency (“PD”). An
issue that is more than minor in significance is called a Finding and must be documented. All
PDs are evaluated in our significance determination process (“SDP”) (IMC 0612, Power Reactor
Inspection Reports (NRC Staff Exhibit No. 13) and IMC 0609 (NRC Staff Exhibit No. 13)) to
determine the risk associated with the issue. The risk can be addressed in a qualitative or
quantitative way, depending on the affected cornerstones and the tools we have to evaluate the
issues. In addition to Findings, the licensee’s Pls are also assessed. Each Pl is linked to one of
the seven cornerstones, and each has thresholds which have been pre-determined and are
common among all power reactors.

The coding of these thresholds for Pls and assessment for Findings are grouped by a
color scheme, but each is independently assessed. A PI that crosses a color threshold would
be assigned a color to be evaluated in the Action Matrix. Separately, a Finding that crosses a
color threshold would be assigned a color to be evaluated in the Action Matrix.

The Pls in themselves do not impact a Finding and vice versa. In some cases, albeit not
often, a significant Finding may exist which was the reason a Pl changed from Green to White.

In these cases we do not “double count” and assess two White Findings. For example, say the

plant had a Finding related to managing certain equipment, and the Finding caused them to
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shutdown several times, causing the indicator to cross the White threshold. If the Finding is
assessed at a White significance based on the SDP, then only one White Finding would count.

The color of the Finding determines the licensee’s column in the Action Matrix. As
described in IMC 0305 (NRC Staff Exhibit No. 10) if the licensee has no greater than Green
findings it would be in Column | (Licensee response — no additional action other than baseline
inspection). About 80% of all plants for calendar year 2009 were in Column |. As the Findings
become more significant, so does the engagement and inspections by the NRC. IMC 0305
Exhibit 4 — Action Matrix (NRC Staff Exhibit No. 11). If a licensee has one or two White
Findings (not in the same cornerstone), the licensee will be in Column Il (licensee response). A
licensee with one Yellow or two White Findings in the same cornerstone is in Column ll|
(degraded cornerstone). Placing a plant in Column lll indicates that there is a moderate impact
to safety performance. One Red or multiple degraded cornerstones puts a plantin Column IV
and indicates that there is significant degradation in safety performance.

Q23. When will a Plant move to Column V?

A23. According to IMC 0305 (NRC Staff Exhibit No. 10), a plant’s performance is

unacceptable and the plant will be ordered to shut down when:

1. Licensee performance is unacceptable and continued plant operation is not
permitted within this column. Unacceptable performance represents situations in
which the NRC lacks reasonable assurance that the licensee can or will conduct
its activities to ensure protection of public health and safety. Examples of
unacceptable performance may include:

(a) Multiple significant violations of the facility’s license, technical specifications,
regulations, or orders.

(b) Loss of confidence in the licensee’s ability to maintain and operate the facility
in accordance with the design basis (e.g., multiple safety significant examples
where the facility was determined to be outside of its design basis, either due to
inappropriate modifications, the unavailability of design basis information,
inadequate configuration management, or the demonstrated lack of an effective
PI&R).
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(c) A pattern of failure of licensee management controls to effectively address

previous significant concerns to prevent recurrence. In general, it is expected, but

not required, that entry into the Multiple/Repetitive Degraded Cornerstone

column of the Action Matrix and completion of supplemental IP 95003 will

precede consideration of whether a plant is in the Unacceptable Performance

Column."

Q24. What is the significance of a plant moving from one column to another?

A24. The significance is that the plant is showing degraded safety performance and will
require more oversight and additional inspections. These additional inspections are needed to
ensure the plant can continue to operate safely. The assessment process is a continuous
process which requires looking at issues on a daily, quarterly, semiannual and annual basis.
Even in Column 1V, the plant can be safely operated because despite the safety performance
degradation, additional actions (such as supplemental inspections and perhaps more frequent
inspections) will be taken under the ROP to ensure safe operation. For plants in Action Matrix
Columns | through 1V, the NRC has the reasonable assurance the plant can be operated safely
subject to additional inspections and oversight. If the agency determines, at any time, that
safety performance is unacceptable, then the plant would be directed to shutdown (if it hasn’t
already done so) and the licensee would be in Column V. The ROP process is graded in that it
requires the agency to respond and become more intrusive to ensure the plant can operate
safely.

Q25. Can a plant move across more than one column at a time?

A25. Yes, for example, if a plant was in Column | or Il and a Finding resulted in a Red
Finding, the Finding would most likely result in moving the plant to Column IV.

Q26. How and why does a licensee move from one Column to another?

A26. This is discussed in detail above, but in short the shift in Column is based on the

significance of Findings discovered during inspections or as a result in Pl that have crossed a

color boundary. IMC 0305 provides a detailed accounting of how long each Finding is “counted”
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to determine how many “greater than green” Findings exist at any one time.

Q27. How long will the NRC rely on an inspection Finding or Pl to determine the
licensee’s column in the Action Matrix?

A27. The inspection guidance provides a detailed accounting of how long each Finding
is “counted” to determine how many “greater than green” Findings exist at any one time. But
generally the Findings are assessed on a quarterly basis. But if a Finding has been finalized
greater than Green in the middle of the quarter, then the Column shift occurs when the Finding
was first introduced without waiting for the quarter to end. In general a Finding stays “on the
books” (is being counted for in the Action Matrix) for one year or until the NRC supplemental
inspection has cleared the Finding — whichever is longer. The Finding is cleared when the
supplemental inspection team has verified the licensee has properly evaluated the cause, taken
appropriate corrective actions to prevent recurrence, and evaluated the extent to which the
problem could exist elsewhere at the site.

Q28. What is the significance of a white finding on a substantive-cross cutting human
performance issue?

A28. After a Finding has been established, the inspectors will evaluate the likely cause
for the issue. A cross-cutting aspect is a performance characteristic that is the most significant
contributor to a performance deficiency that resulted in a finding. Cross-cutting aspects are so-
called because they impact all the cornerstones. Not all Findings have a cross-cutting aspect.
For example, the issue may not be indicative of current performance. The aspects that are
assigned will be in one of the three cross-cutting areas. Exhibit 1 of IMC 0305 (NRC Staff
Exhibit No. 10) identifies the three cross-cutting areas: human performance, problem
identification and resolution, and safety conscious work environment.

Cross-cutting aspects are not Findings themselves, but rather are the most significant

contributors to an issue. As such they do not change a White Finding in significance. A White
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Finding is still a White Finding regardless if there is a cross-cutting aspect.

Q29. How does the NRC determine whether to assign a crosscutting aspect?

A29. After a Finding has been established, the inspectors will evaluate the likely cause
for the issue. This assessment is discussed in IMC 0612 (NRC Staff Exhibit No. 13). A cross-
cutting aspect is a performance characteristic that is the most significant contributor to a
performance deficiency that resulted in a finding. A cross-cutting aspect is a characteristic of a
Finding, it is not a Finding itself. If the cause of finding is reflective of current performance (the
inspectors ask the question: did the performance characteristic described by this potential
cross-cutting aspect occur within the last three years) and aligns with one of the aspects listed
in IMC 0310, “Components Within the Cross-cutting Areas” (NRC Staff Exhibit No. 19), then the
Finding is assigned a cross-cutting aspect.

Q30. How does the NRC determine whether a Substantive Cross-Cutting Issue (“SCCI”)
exists?

A30. The agency recognized that the cross-cutting areas of human performance,
problem identification and resolution, and safety conscious work environment manifest
themselves in the causes of issues. The components of these three areas are attributes of the
safety culture. In general, the process works as follows: after a Finding is determined, the
inspectors performing the inspection assess whether a cross-cutting aspect should be assigned.
During an assessment period if there four or more Findings related to the same cross-cutting
aspect, a theme is developed. If the licensee’s actions to date have not been effective in
addressing the NRC concerns, the licensee is then determined to have a SCCIl. The SCCI does
not change the Action Matrix Column, nor does it change a Finding’s risk determination. As
stated in IMC 0308, (NRC Staff Exhibit No. 6) section 05.05, a SCCI means the NRC “has a
significant level of concern with the licensee’s performance in the cross-cutting area.” A

licensee may be in Column | and have a SCCI.
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A SCCI cannot move a plant in columns. The ROP is built on the philosophy that
inspection findings move a plant through the columns of the Action Matrix, as discussed above,
because they are indicative of degraded performance. In contrast, SCCls are potential leading
indicators of degraded performance but they do not actually indicate degraded performance. As
a result, SCCls, while an important consideration, can never actually compromise the NRC’s

reasonable assurance finding because, in and of themselves, they do not reflect degraded
performance.

Q31. Does NRC identification of a SCCI-Human performance indicate an inadequate
safety culture?

A31. No, it indicates we have significant concerns regarding some of the aspects of the
safety culture, but it does not indicate that the NRC believes the safety culture as a whole is
inadequate. It should be noted if a plant is in an SCCI for three consecutive six month periods,
IMC 0305 then directs the Staff to request that the licensee perform a safety culture
assessment. After three periods in an SCCI, the region is directed to work with the Executive
Director’s office on what actions to take. The basis is clear: if actions to improve the site are not
being effective, other actions (including deviations from the Action matrix) can be considered to
ensure the aspects of safety culture are addressed.

Q32. Please explain the basis for the staff’s identification of a SCCI-Human
performance at PINGP?

A32. During the assessment period there were 4 aspects where there were more than
four Findings in the same cross-cutting aspect. A theme was developed. The licensee’s actions
to date have not been effective in addressing the NRC concerns. The Agency determined the
licensee has a Substantive Cross-Cutting Issue (SCCI).

Q33. In the specific case of PINGP, does Staff identification of a SCCI-Human

Performance indicate inadequate safety culture?
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A33. No, the Agency has significant concerns on certain aspects of the safety culture,
but | would not conclude the safety culture is inadequate based on the current information
available.

Q34. In your opinion, do findings that resulting in PINGP Units 1 and 2 being placed in
Column Il indicate poor safety culture at PINGP?

A34. No. IMC 0305, (NRC Staff Exhibit No. 10) defines safety culture as “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.” Being in Column Il does not imply that a plant’s safety culture is poor. In addition,
although the site is in a SCCI, which implies we have concerns with attributes of their safety
culture, | would not say the assembly of attributes, attitudes, and characteristics of PINGP
indicate that safety culture is poor. The NRC has concerns that the site needs to address.
Specifically the site needs to implement a strategic plan that addresses the aspects in human
performance in the area causing the Findings. The site’s plan needs to reduce the number of
Findings with those aspects and the site needs to create a program to ensure there is
sustainability for future operations. The NRC will conduct follow-on inspections to validate
whether this does or does not occur.

Q35. Describe the Staff’'s concerns with the Corrective Action Program (“CAP”) at
PINGP, Units 1 and 2.

A35. The NRC has had concerns with some aspects of the CAP process over the last
few years. These items were assessed in the last two Problem Identification and Resolution
(PIR) Inspections, with the most recent report being documented September 25, 2009 (NRC
Staff Exhibit No. 50) and the previous being documented December 21, 2007 (NRC Staff Exhibit
No. 59). In all cases we noted problems in the CAP process, but concluded it was functioning,

and found actions were needed to improve the process. The September 25, 2009 report states
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in summary: “On the basis of the information reviewed, the team concluded that the corrective
action (CA) program at Prairie Island was functional, but implementation was lacking in rigor
resulting in inconsistent and undesirable results. In general, the licensee had a low threshold
[that is, the licensee generally tended to be conservative and put items in the process] for
identifying problems (issue reports called CAPs) and entering them in the CA program;
however, some significant issues went unrecognized and therefore CAPs were not issued for
these.”

Q36. When and how did these concerns originate?

A36. Some items were documented in the PIR inspection report dated December 21,
2007 (NRC Staff Exhibit No. 59), and others in the recent inspection report dated September 25,
2009 (NRC Staff Exhibit No. 50).

Q37. What regulatory provisions govern the CAP?

A37. The corrective action process is required, in part by 10 CFR 50 Appendix B,
notably Criterion XVI:

Corrective Action Measures shall be established to assure that conditions

adverse to quality, such as failures, malfunctions, deficiencies, deviations,

defective material and equipment, and nonconformances are promptly identified

and corrected. In the case of significant conditions adverse to quality, the

measures shall assure that the cause of the condition is determined and

corrective action taken to preclude repetition. The identification of the significant

condition adverse to quality, the cause of the condition, and the corrective action

taken shall be documented and reported to appropriate levels of management.

Q38. How does the CAP relate to the ROP?

A38. Atits most fundamental level the CAP is the site’s process to implement the cross-
cutting area called problem identification and resolution. So while the CAP may be in a cross-
cutting area, problems in these areas do not cause the licensee to change position on the

Action Matrix. A licensee’s position in the Action Matrix is based on a Finding’s safety

significance as determined by the significance determination process (IMC 0609 (NRC Staff
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Exhibit No. 12)). Problems in the CAP process may be the cause of some performance
deficiencies that result in Findings.

Q39. Did the Staff’'s concerns with the CAP at PINGP lead to any inspection Finding,
and, if so, what level of Findings?

A39. The last PIR report (September 25, 2009) (NRC Staff Exhibit No. 50) had three
Findings, all of which screened as Green. One was a direct violation of 10 CFR 50 Appendix B,
criterion XVI, Corrective Action.

Q40. Why did the Staff classify the findings regarding the PINGP CAP as Green
Findings?

A40. Because when it was reviewed using our process (IMC 0609 (NRC Staff Exhibit
No. 12)), it was determined to be of very low safety significance. The risk assessment
determined that because there was no loss of safety function, the issue had very low safety
significance.

Q41. PIIC asserts that PINGP has failed to promptly and effectively correct deficient
conditions, using the licensing response to leakage from the reactor refueling cavity as an
illustration. Do you agree?

A41. No. | would say we have concerns and there have been concerns in the past of
failing to identify and correct certain issues. But | would not characterize the failure as systemic
and thus indicative of a CAP process that is not functioning. Typically the CAP process
functions and ensures the issues that are important to safety are identified promptly and
correctly commensurate with their safety significance.

With respect to the example of leakage from the refueling cavity, | am not a structural
expert, but when | found out about the issue we had our structural personnel review the issue to
determine if there was an immediate safety issue. That is, our expert looked for an impact to

the structure of the containment, liner, or other required supports. The assessment concluded
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there was not. The leakage needs to be corrected, but it is not a safety significant item at this
time. If the licensee does not take action promptly, it could become a more significant issue.
The NRC’s most recent inspection findings on this issue are discussed in NRC Inspection
Report No. 0500282/2010003; 05000306/2010003 (July 26, 2010) (Staff Exhibit No. 51). This
report states that the NRC did not identify any findings of significance, and notes that previous
evaluations have not revealed any degradation of the containment pressure vessel, concrete, or
rebar due to the refueling cavity leakage. /d. at 18.

So the leakage needs to be addressed, but this item does not show me there is an
inadequate corrective action process. The licensee has taken action, albeit not totally effective.
The NRC has reviewed the issue and has determined there is no Finding at this time. Follow-up
action is required by the licensee for license renewal, and the NRC resident is following these
issues during outages as well.

Q42. Describe the condition that led to the Staff’s inspection finding in the fourth quarter
of 2008 regarding the 11 Turbine Driven Auxiliary Feedwater Pump (TDAFWP).

A42. A valve that was required to be open for the pump to operate to perform its safety
function was found out of position. This resulted in the safety related component not being able
to perform its safety function to mitigate events.

Q43. How did the Staff first become aware of this condition?

A43. The condition self-revealed. In other words, when the TDAFWP was running, it
shutdown due to this PD (failure to have the valve in its required position).

Q44. What regulatory provisions did this condition violate?

A44. The site’s Technical Specification 3.7.5.B requires, in part, that if one Auxiliary
Feedwater train is inoperable in Modes 1, 2, and 3, the affected train shall be restored to
operable status within 72 hours or the plant placed in Mode 3 within 6 hours and Mode 4 within

12 hours. Specifically, the pump was inoperable for greater than 12 hrs (approximately 138
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days) due to the discharge low pressure switch being isolated and no actions were taken to
restore the pump to operable status or to place the plant in Mode 3 or 4.

Q45. What significance level did the Staff ultimately assign this finding?

A45. White — low to moderate safety significance.

Q46. Why did the Staff classify the failure to adequately control the position of a
normally open valve used to isolate the 11 TDAFWP as a White Finding?

A46. The NRC performed a detailed quantitative PRA. The licensee provided
information to us which we considered and agreed with, in part. In summary, the NRC
considered the licensee’s information in the final significance determination with some
exceptions. The NRC analysis using the licensee’s information, with the modifications, resulted
in a change in core damage frequency of approximately 2x10®/yr. The dominant core damage
sequence was a control room fire which results in abandonment of the control room, followed by
the failure of the 11 TDAFWP, and a failure of the operator to recover the pump. With a change
in CDF of 2x10%/yr, this is a White Finding. The NRC’s analysis supporting this conclusion is
documented in NRC Inspection Report No. 05000282/2008008, (January 27, 2009) (NRC Staff
Exhibit No. 52) and NRC Special Inspection Report 05000282/2008008; 05000306/2008008
(November 7, 2008) (NRC Staff Exhibit No. 53).

Q47. In your opinion, does Finding indicate poor safety culture at PINGP?

A47. No. There are aspects of the safety culture that concern me and that they need to
address promptly (which they have), but | do not see this Finding as indicative of a weak safety

culture.

Q48. Describe the condition that led to the Staff’s inspection finding regarding the

radioactive material shipment sent on October 29, 2009.

A48. A transportation shipment of low level waste had a radiation reading on the outside
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of the packaging that was above the Department of Transportation (DOT) limits. When the
package arrived at its destination, the detected radiation levels exceeded Nuclear Regulatory
Commission (NRC) regulations, which invoke the Department of Transportation requirements
limiting the radiation level on the surface of a package shipped in an open transport vehicle to

200 millirem per hour.

Q49. How did the Staff first become aware of this condition?
A49. The NRC was informed by the site who received a call from the recipient of the
container informing them of such a condition.

Q50. What regulatory provisions did this condition violate?

A50. This violated DOT rules for shipping waste. Title 10 CFR 71.5, “Transportation of
Licensed Material,” requires licensees to comply with the Department of Transportation (DOT)
regulations in Title 49 CFR parts 170 through 189 relative to the transportation of licensed

material. Specifically,

1) Title 49 CFR 173.441(a) requires that each package of radioactive material
offered for transportation must be designed and prepared for shipment, so that
under conditions normally incident to transportation, the radiation level does not
exceed 2 millisievert per hour (200 millirem per hour) at any point on the external
surface of the package.

Contrary to the above, on October 29, 2008, the licensee shipped a package containing
radioactive material that was not designed or prepared to assure that, under conditions normally
incident to transportation, the radiation level on the external surface of the package would not
exceed 200 millirem per hour.
2) Title 49 CFR 172.704, “Training Requirements,” requires that individuals involved
in the transport of hazardous materials receive function specific training relative

to their specific tasks, and that these individuals receive recurrent training at least
once every three years.
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Contrary to the above, as of October 29, 2008, five people involved in preparing a package for

radioactive shipment and transport had not received the required function-specific training.

Q51. What significance level did the Staff ultimately assign this finding?

A51. White.

Q52. Why did the Staff classify PINGP’s failure to comply with applicable Department of
Transportation regulations when shipping the radioactive material on October 29, 2009, as a

White Finding?

A52. The NRC did a qualitative risk assessment using technical assessments. The
NRC used the results of the measurements obtained at the receipt of the package and the
relative risk from the point radiation source to develop the significance of the finding. Both
radiation detection instruments measured radiation levels that exceeded the regulatory limit,
which provides a level of protection to a member of the public that may come into contact with
the shipment. Although no exposures to the public resulted from the shipment, the potential
consequences could have been greater under less favorable circumstances. Any shipment with
radiation levels that exceed regulatory limits can be potentially significant, and in this case the
risk was more than minimal. Based on this assessment and after considering the information
developed during the inspection, the information provided at the regulatory conference by the
site, and supplemental information, the NRC has concluded that the finding is appropriately
characterized as White, a finding with low to moderate increased importance to safety that may
require additional NRC inspections. The NRC’s analysis supporting this conclusion is
documented in NRC Inspection Report No. 05000282/2009008; 05000306/2009008, (May 6,
2009) (NRC Staff Exhibit No. 54) and NRC Inspection Report 05000282/2008009;

05000306/2008009 (February 10, 2009) (NRC Staff Exhibit No. 55).

Q53. In your opinion, does this finding indicate a weak safety culture at PINGP?
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A53. No. There are aspects of the safety culture that concerned me and they need to

address promptly (which they have), but | do not see this as indicative of a weak safety culture.

Q54. Describe the condition that led to the Staff's inspection finding in July of 2009

regarding the design of the PINGP Unit 2 component cooling water (CCW) system.

A54. This White Finding is associated with the licensee’s failure to design the
component cooling water system such that it would be protected from the impact of a high-

energy line break, seismic, or tornado events.

Q55. How did the Staff first become aware of this condition?

A55. The NRC found out when the site wrote a CAP document indicating that while they
were performing a walkdown of CCW piping in response to a previous CAP, they discovered
this vulnerability.

Q56. What regulatory provisions did this condition violate?

A56. This violated 10 CFR 50, Appendix B, Criteria Ill which requires that the design
basis of safety components be adequately translated into configuration represented in the plant.
In this case, the piping was vulnerable to design basis events that it should have been protected

from.

Specifically, Title 10 of the Code of Federal Regulations, Part 50, Appendix B, criterion
I, “Design Control,” requires, in part, that measures be established to assure that the design
basis for safety-related functions of structures, systems, and components are correctly
translated into specifications, drawings, procedures, and instructions. Further, Criterion IlI
requires that the design control measures provide for verifying or checking the adequacy of

designs.

Contrary to the above, as of July 29, 2008, the licensee failed to implement design
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control measures to ensure that the design basis for the component cooling water system was
correctly translated into specifications, drawings, procedures, and instructions. Specifically, the
licensee failed to ensure that the safety-related function of the component cooling water system
was maintained following a high-energy line break, seismic, or tornado events in the turbine

building.

Q57. What significance level did the Staff ultimately assign this finding?

A57. White.

Q58. Why did the Staff classify the inadequate design of the component cooling water
system for PINGP Unit 2 as a White Finding?

A58. The NRC performed a detailed quantitative PRA. The NRC analysis bounded the
resulting change in CDF in being less than 1x10°/yr and greater than 1x10®/yr. This
corresponds to a White Finding. The NRC'’s analysis supporting this conclusion is documented
in NRC Inspection Report No. 05000306/2009013 (September 3, 2009) (NRC Staff Exhibit No.
56) and NRC Inspection Report 05000282/2008010; 05000306/2008010 (August 5, 2009) (NRC
Staff Exhibit No. 57).

Q59. Does the Finding indicate weak safety culture at PINGP?

A59. No. There are aspects of the safety culture that concerned me and they need to

address promptly, but | do not see this as indicative of a weak safety culture.

Q60. As a result of the findings at PINGP, discussed above, have PINGP Units 1 or 2
moved columns in the Action Matrix?

A60. Both units were in Column Il for a period of time. The current assessment is Unit
2 is in Column Il and Unit 1 has returned to Column I. The transportation and TDAFWP
Findings are no longer considered in the Action Matrix. The Findings have been inspected,

were assigned in the matrix for a year, and are now removed.
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Q61. What Findings are currently open for PINGP Units 1 and 2?

A61. The only Greater-than-Green Finding, which is still open, is the high-energy line
break/CCW issue. One other Finding, that is preliminary Greater- than- Green, is failure to
protect safety related piping from effects of flooding. No final decision by the agency has been
made. A Regulatory Conference was held on July 13, 2010.

Q62. Based on PINGP’s position in the Action Matrix, does the Staff currently have
reasonable assurance that NSP will operate PINGP in accordance with its licensing basis.

AG2. Yes.

Q63. What are the grounds for this conclusion?

A63. The Staff conducts continuous, quarterly, mid cycle and annual assessments.
Although the agency has some concerns with site performance; overall we have reasonable
assurance the site will continue to operate in accordance with their licensing and design basis.
If additional issues occur, the NRC will take action in accordance with the oversight process.
The NRC has, and will continue to have, increased oversight until performance is shown to

improve and the licensee returns to Column |I.
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Statement of Professional Qualifications

CURRENT POSITION

Branch Chief Division of Reactor Projects, Region llI,

United States Nuclear Regulatory Commission

EDUCATION

B.S., Naval Academy, 1983, Physics (Top 1% of class)

M.A., Naval War College, 1993, National Security Affairs

SUMMARY

Five years of experience as an NRC inspector, preceded by 9 years of experience in the
nuclear power industry and 4 years in the nuclear navy.

Employment

NRC CAREER HISTORY (2004 — current)

As Branch Chief for Prairie Island Nuclear Generating Plant, Palisades Nuclear
Plant and Fermi since October 2008, | provide assessment and leadership in
implementing the inspection program at these sites.

As a qualified reactor engineer for Point Beach Nuclear Plant participated in the
Problem Identification and Resolution inspection, Confirmatory Action Letter
follow-up and closeout inspection; supported the final Inspection (95003)
assessment of the site.

Was a team member for Kewaunee Power Station inspection related to auxiliary
feedwater and flooding issues in 2005. Assisted in providing inspection activities
for the modifications being put in place; implemented the Significance
Determination Process (SDP) for preliminary greater than green issues. In
addition, drafted the Significance and Enforcement review Panel (SERP)
package, assisted the Senior Reactor Analyst (SRA), and drafted the report for
the branch. Assisted in the technical support for the Yellow Finding during the
Regulatory Conference and final SERP package.

While inspecting at Kewaunee Power Station, identified a potential issue of
flooding that could impact both trains of heat removal. Although the licensee did
not agree with the position, a Technical Interface Agreement (TIA) was written
(TIA 2005-11). Initial response by NRR to the TIA validated there was potential
concern and the licensee took prompt action to correct the vulnerability.

While a RI at Palisades Nuclear Plant, identified several findings including one
selected as a Value Added Finding (VAF) (2006-05) for 2006 with licensee’s
failure to declare piping inoperable for a through wall leak, which provided a



containment barrier.

While RI at Palisades, identified two preconditioning items related to high risk
components on the emergency Diesel Generators and the Turbine Driven
Auxiliary feedwater pumps.

While RI at Palisades in November 2006, identified all three Auxiliary Feedwater
(AFW) pumps were inoperable during start-up. A Special Inspection Team was
needed to address operations’ performance issues. A VAF was also written.

Supported security inspections and outage activities.

Acted as the Senior Resident Inspector (SRI) at Duane Arnold Energy Center
(2006); included the normal duties as SRI

» While SRI at Duane Arnold, discovered and investigated the
improper assessment for equipment availability during a
surveillance test for a risk important component. This was
selected as a VAF (2006-24).

Acted as SRI at Calvert Cliffs Nuclear Power Plant (2006); included the normal
duties as SRl

» Processed and developed the SERP package for a Preliminary
White issue for 1A Emergency Diesel Generator (EDG)
unavailability at Calvert Cliffs Unit 1; assisted in the presentation
for the SERP; presented the exit meeting; supervised the
submission of the report and choice letter; completed the final
White finding

» Oversaw the visit by the new NRC Chairman at the site

» Received cash award and VAF for issue concerning AFW testing
without high energy line break protection

Acted as SRI Indian Point Nuclear Generating (2007); included the normal
duties as SRI

» reviewed issues of siren performance; tritium leakage and
participated in key briefings to local, state, and federal officials

» Received cash award for backshift tour and discovery of
inattentive security officer in August of 2007

Team member for Special Investigation Team (SIT) team at Point Beach Nuclear
Plant (2007) for failure of AFW pumps; resulted in several findings

Team member for 95002 assessment for Kewaunee Power Station’s Yellow and
White finding; resulted in several findings

Received VAF for deficiencies found during a containment closeout inspection at
Palisades Nuclear Plant in 2007 (VAF 2008-006)



. Participated in the receipt, assessment, investigation and closeout for allegations
at Point Beach Nuclear Plant and Palisades Nuclear Plant

COMMERCIAL CAREER HISTORY

AMERICAN ELECTRIC POWER (Donald C Cook Nuclear Plant), Bridgman, MI,
2000-2004

Team leader and director responsible for strategic vision, equipment performance,
human performance and safety of DC Cook; reporting to the Chief Nuclear Officer.

-Plant/Site Engineering Director responsible for all site engineering functions

-Senior leader (Emergency Director) on the Emergency Response Organization (ERO)
at DC Cook

-Director of information technology upgrade at DC Cook responsible for upgrade of work
management, document management and site data migration

-Assistant Operations Manager for DC Cook responsible for day-to-day operations of the
plant, technical issue resolution and operating procedure upgrades during the restart of
DC Cook in 2000 and post-restart; managed to successful conclusion many operational
and technical issues during the restart effort of Cook; ensured the operating license
personnel and plant systems could meet the design and licensed basis of DC Cook.
e As manager of the procedure upgrade project ensured adequate technical
talent and processes were in place to upgrade hundreds of Emergency,
Abnormal and Normal Operating procedures
o Addressed Operability Determinations (GL 91-18) and Operator Workarounds
to ensure required items were addressed prior to plant restart
e Primary liaison on all engineering and technical issues
Evaluated Licensed and Non-licensed Operator Performance on shift and in
training; and ensured that the right standards were being promulgated and
enforced

PUBLIC SERVICE ELECTRIC AND GAS (Salem Nuclear Generating Station), Salem
NJ, 1995-2000

Team member and leader who provided operational and technical guidance to
Operations and Plant Senior management during restart of both Salem Units; reporting
to Assistant Operations Manager and Operations Manger.

-Supervisor for Operations during extended shutdown at Salem in 1996-1997;
responsible for technical issue resolution in Operations; responsible for the procedure
upgrade at the site; primary link between Operations, Design and Plant Engineering for
issues.
e Provided resolution for significant Operability Determinations (GL 91-18)
issues
Provided resolution for long-standing operator workarounds
e Team leader in the effort to upgrade Normal Operation, Abnormal Operation



and Emergency Operations procedures; over 1000 revisions were completed;
the plan included validation, verification and training

e Established teams to address significant technical issues including the
Appendix R program, switchgear, control room and auxiliary ventilation
issues.

e Managed the 50.59 process for procedures ensuring proper reviews were
complete

o Provided review of root causes and performed effectiveness reviews to
ensure issues were resolved to prevent recurrence

UNITED STATES NAVAL OFFICER

Officer USN (1983-1995), Honorably Discharged 1995

Qualified for Command at Sea in Navy (1992)

Qualified as Engineer Officer by Naval Reactors (1987)

Qualified as Joint Staff Officer (1993)

US Navy Nuclear Submarine Service and Joint Staff Officer

Navy Nuclear training pipeline (1984)

Submarine Officer Basic (1985) and Advanced Training (1988)

Midshipman US Naval Academy (1979-1983)

Held the highest security clearances in the Department of Defense (including Top
Secret)

October 1993 - November 1995, Commissioned Officer US Navy (O-4 Lieutenant
Commander)
Staff Officer at Unified Military Command: US Strategic Command (Omaha, Nebraska)
e Certified Joint Staff Officer in Armed Forces
e Managed day-to-day operations of US intercontinental and submarine
ballistic missiles; and developed contingency planning for the forces
o Provided policy guidelines for future strategic forces and analyzed impact on
the forces
e Provided detailed briefs to senior military and civilian leadership in
Washington on several key nuclear initiatives

May 1989 - July 1992, Engineer Officer on US Navy Nuclear-powered Submarine
responsible for the operation, maintenance and supervision of all reactor plant, auxiliary
and propulsion systems

e Supervised 10 mid level supervisors and 50 operators on the submarine

e Primary liaison with the Puget Sound Shipyard during complex refueling
overhaul. The $120M Overhaul was completed ahead of schedule.

e Supervised reactor plant, ship testing and operations without incident
Developed the qualification standard and administered the ship’s Quality
Assurance Program

e Primary member of the Joint Test group responsible for approval and
verification off all nuclear procedures and testing

o Certifying Officer for over 100 qualifications. Devised and implemented a
comprehensive training program to prepare the crew transition from
maintenance to an operational environment

e Qualified for Command at Sea



October 1987 - October 1988, Weapons Officer and Engineer Officer on US Nuclear-
powered Submarine responsible for operation and maintenance of all weapons and
sensor systems onboard
¢ Qualified as Engineer Officer and performed duties as Engineer Officer as a
Junior Officer. This is rarely approved by the cognizant reactor authority
(Naval Reactors).
o Qualified as Weapons Officer in charge of all nuclear and non-nuclear
weapons.
e Supervised 4 midlevel and 25 technicians in day-to-day inspections and
operations.

May 1985 - October 1987, Division Officer onboard US Nuclear-powered Submarine
performing duties as a front-line supervisor in several reactor plant and ship system
departments
e Supervised Chemistry and Radiological Controls department, and Main
Propulsion Assistant to the Engineer Officer
e Supervised sensor, weapons and communication equipment during major
deployments important to the defense of this country
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NRC SAFETY CULTURE POLICY DEVELOPMENT AND IMPLEMENTATION

Q1. Please state your name, occupation, and by whom you are employed.

A1(a). My name is Dr. Valerie Barnes (“Barnes”).” | am employed by the U.S. Nuclear
Regulatory Commission (“NRC”) as Senior Technical Advisor in Human Factors, Office of
Nuclear Regulatory Research. A statement of my professional qualifications is attached.

A1(b). My name is June Cai (“Cai”). | am employed by the NRC as the Senior Safety
Culture Program Manager in the Office of Enforcement. A statement of my professional
qualifications is attached.

A1(c). My name is Molly Jean Keefe (“Keefe”). | am employed by the NRC as a Human
Factors Specialist in the Health Physics and Human Performance Branch of the Division of
Inspection and Regional Support in the Office of Nuclear Reactor Regulation (“NRR”). A
statement of my professional qualifications is attached.

A1(d). My name is Audrey L. Klett (“Klett”). | am employed by the NRC as a Reactor

Operations Engineer in the Performance Assessment Branch of the Division of Inspection and

' In this testimony, the sponsors of each numbered response are identified by their last name; no
such designation is provided for paragraphs which are sponsored by all witnesses.
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Regional Support in NRR. A statement of my professional qualifications is attached.
Q2. Please describe your current responsibilities as relevant to safety culture.
A2(a). (Barnes) | am currently involved in the following activities related to the agency’s
safety culture initiatives:
o Advising the cross-agency Safety Culture Policy Statement Working Group,

o Providing technical oversight of a research project to evaluate the construct
validity of safety culture concepts and potential quantitative measures, and

¢ Advising NRR on the scientific and technical validity of an industry-proposed
approach to assessing and monitoring safety culture at commercial reactor sites.

A2(b). (Cai) Currently | have the staff lead in advising, developing, and implementing
activities related to supporting and improving the NRC'’s internal safety culture. In addition, |
advise and participate in the NRC'’s external safety culture activities in the oversight of
licensees. | am also leading a variety of continuous learning and improvement efforts on safety
culture, including benchmarking other agencies and organizations, learning from operating
experience from other industries, and training and development of new staff.

A2(c). (Keefe) | am the contact for safety culture in NRR. My current responsibilities
involve developing a new definition and traits of safety culture for the NRC’s draft safety culture
policy statement and working through issues associated with implementation of the policy
statement that is under development. | am also involved in stakeholder outreach and present
on the policy statement at various conferences and workshops. Prior to my NRR work, | worked
in the NRC’s Office of Nuclear Reactor Research and was involved in the Reactor Oversight
Process (“ROP”) Safety Culture Working Group and the development of the safety culture
enhancements to the ROP and the inspector training program in 2006. Additionally, | have
participated in safety culture and safety conscious work environment assessments at plants
throughout the country including Davis-Besse, Salem and Hope Creek, Duane Arnold, and Palo
Verde.

A2(d). (Klett) | have the staff lead for the ROP’s operating reactor assessment program
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and am responsible for the oversight of the program’s implementation. The ROP operating
reactor assessment program describes the NRC’s oversight of an operating reactor licensee’s
safety culture and the process for identifying substantive cross-cutting issues.

Q3. What is the purpose of your testimony?

A3(a). (Barnes) The purpose of my testimony is to describe theory, research and
practice related to safety culture analysis.

A3(b). (Cai) The purpose of my testimony is to describe safety culture and the
Commission’s safety culture policy, including the development of that policy.

A3(c). (Keefe) The purpose of my testimony is to describe the Commission’s
implementation of its safety culture policy through the ROP, and opine on the current status of
safety culture at Prairie Island and the ability of the ROP to verify safety culture at Prairie Island.

A3(d). (Klett) The purpose of my testimony is to describe the oversight of safety culture
in the Reactor Oversight Process and the ability of the ROP to verify adequate safety culture at
Prairie Island.

Safety Culture Generally

Q4. What is safety culture?

A4. (Barnes) The term, “safety culture,” refers to those dimensions of an
organization, including its underlying assumptions, values and norms, which influence the
behavior of the organization’s members with respect to safety. There have been many
definitions of safety culture published in the research literature (e.g., E.H. SHEIN,
ORGANIZATIONAL CULTURE AND LEADERSHIP (2d ed. 1992); Guldenmund, 2000 (NRC Staff
Exhibit 26), cites 16 definitions; Mearns, et al, 2003 (NRC Staff Exhibit 27); Von Thaden and
Gibbons, 2008 (NRC Staff Exhibit 31)), but no consensus exists on a “best” definition. Within
the nuclear domain, numerous regulatory bodies, including the U.S. Nuclear Regulatory
Commission, and other entities have developed working definitions of safety culture to

communicate the necessity of maintaining an over-arching commitment to the protection of
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people and the environment in nuclear operations (“Policy Statement on the Conduct of Nuclear
Power Plant Operations,” 54 FR 3424, January 24, 1989 (NRC Staff Exhibit 35); “Freedom of
Employees in the Nuclear Industry to Raise Safety Concerns Without Fear of Retaliation,” 61
FR 24336, May 14, 1996 (NRC Staff Exhibit 36); “Draft Safety Culture Policy Statement:
Request for Public Comments” 74 Fed. Reg. 57525, November 6, 2009 (NRC Staff Exhibit 40);
INSAG, 1991 (Staff Exhibit 32); INPO, 2004 (NRC Staff Exhibit 29). For the purposes of the
ROP, the Office of Nuclear Reactor Regulation has adopted the INSAG (1996) definition of
safety culture, which is “that assembly of characteristics and attitudes in organizations and
individuals that establishes that, as an overriding priority, nuclear plant safety issues receive the
attention warranted by their significance.” NRC Staff Exhibit 33. As Ms. Cai will discuss in
greater detail, the NRC staff is working with stakeholders to develop a revised definition that will
apply across the range of activities and organizations that the NRC regulates.

“Safety climate” is a related concept that has been used interchangeably with “safety
culture.” As currently defined by most researchers and theoreticians, however, safety climate is
considered to be an organization’s members’ shared perceptions of and attitudes towards the
state of safety within the organization at a given time. Climate is more easily affected by recent
events and conditions both within and external to the organization than culture, and is therefore

considered to be more transitory than culture. In his book, The Corporate Culture Survival

Guide (1999), Dr. Edgar Schein suggests that climate is a “surface feature” or “artifact” of the
underlying organizational safety culture. Some authors have distinguished culture from climate
by characterizing culture as analogous to the “personality traits” of an organization whereas
climate is analogous to the current “mood or state” of the organization (cf. Weigmann, et al,
2002 (NRC Staff Exhibit 30)).

For simplicity of communication, the NRC uses the term, “safety culture,” to refer to the
concepts included within the definitions of both safety culture and safety climate.

Q5. How can safety culture be assessed or evaluated?
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A5. (Barnes) There is general agreement that safety culture can be assessed and
evaluated, but some disagreement as to the most appropriate methods. Experts from the
disciplines of anthropology and sociology suggest that ethnographic methods, particularly
extended participant observation and interviews, are most useful for understanding an
organization’s safety culture. Organizational psychologists see additional value in workforce
surveys, although it is recognized that survey results are more likely to provide information
about the organization’s current safety climate than its culture.

When evaluating a licensee’s self- or third-party safety culture assessment (or when
performing an independent safety culture assessment), the NRC staff prefers that a combination
of methods be used (cf. NRC Inspection Procedure (“IP”) 95003 (NRC Staff Exhibit 24)). For
example, a survey may be useful for identifying shared perceptions, beliefs and attitudes among
members of the organization with respect to the importance the organization places on nuclear
safety, as well as differences in perceptions, beliefs and attitudes between departments or work
groups. However, survey results do not provide sufficient information to understand the sources
or causes of the perceptions, beliefs and attitudes, or whether those opinions are transitory or
represent deeply held and enduring beliefs. Therefore, the staff prefers that an assessment
also include historical investigation, typically through document reviews and interviews; case
studies, for example, of any work groups that may have expressed more negative views than
others in survey results or of events that were meaningful to the workforce; observations of
meetings and the performance of work at the site; and interviews with site personnel from all
levels of the organization. Use of multiple methods in a safety culture assessment strengthens
the likelihood that the conclusions drawn from the assessment are valid and that they will be
useful to inform the regulatory review of any licensee corrective action plans to address
identified safety culture weaknesses.

Q6. How can safety culture be improved?

AG. (Barnes) There are many ways to improve an organization’s safety culture, which
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may range in scope from an organization-wide change effort to very small changes, such as
improving the usability and accuracy of a procedure to ensure it can be implemented in the
circumstances for which it was written. There is an extensive research and practice literature
available to aid in the design and conduct of organization-wide change efforts, which also
applies to safety culture improvement efforts (cf. W.W. BURKE, ORGANIZATION CHANGE: THEORY
AND PRACTICE (FOUNDATIONS FOR ORGANIZATIONAL SCIENCE) (2002)).

In response to the results of a safety culture assessment, interventions to improve safety
culture should be tailored to the specific nature and scope of the weaknesses identified. For
example, assessment results might show that the majority of the members of a particular work
group are reluctant to raise safety concerns to their supervisor. Interventions could include
evaluation of the supervisor’s leadership style and behaviors and then coaching, additional
training, or possible replacement of the supervisor; facilitated problem-solving meetings
involving the supervisor and group members; management meetings with the group members to
reassure them that raising concerns is valued behavior; prompt action to resolve safety
concerns; and on-going monitoring and follow-up by management or their representatives to
verify that the interventions have been effective. As another example, safety culture
assessment results might indicate that the organization’s work practices have fallen below
industry standards. In this case, interventions could include initiating benchmarking trips to
other sites and implementing the lessons learned from those trips; funding staff attendance at
conferences and participation in industry working groups; creating incentives for personnel to
seek continuing education; and bringing in representatives of industry groups or from other sites
for training sessions or workshops.

Q7. How can a positive safety culture be maintained?

A7. (Barnes) There is a consensus among experts as well as empirical support for
the key role that an organization’s leaders play in sustaining a positive safety culture (cf. Yule

and Flin; 2007 (NRC Staff Exhibit 58)). Research and practical experience indicate that



-7-

management commitment to safety is fundamental to maintaining a positive safety culture. A
commitment to safety is demonstrated both directly in the oral and written messages that
managers communicate to the organization’s members, as well as indirectly through the
decisions they make and the behavior they model. As an example, a senior management
decision to lengthen a refueling outage to make discretionary repairs (i.e., those not required by
regulation) to safety-related equipment would demonstrate management commitment to safety
over the competing goal of maximizing production. Of course, a single management
communication or action is insufficient to ensure that a positive safety culture is maintained. A
pattern of consistent management emphasis on safety over time is necessary to shape the
culture.

Like managers, supervisors also have a central role in maintaining a positive safety
culture through their patterns of communication and behavior. Supervisors have the additional
responsibility of translating management’'s commitment to safety into specific expectations for
how work is to be performed in their work groups. Supervisors are also responsible for
reinforcing those expectations daily.

Informal leaders and individual contributors in an organization similarly contribute to
maintaining a positive safety culture. These individuals demonstrate a commitment to safety by,
for example, ensuring that their day-to-day work activities and products meet high standards,
commensurate with the potential impacts of their work on safety; stopping work to resolve
unexpected conditions, uncertainties, or unsafe circumstances; peer-checking one another’s
work; and holding one another accountable for safety behaviors on the job, such as following
procedures.

As stated by the Institute of Nuclear Power Operations in its Principles for a Strong
Nuclear Safety Culture (2004) (NRC Staff Exhibit 29), “everyone is personally responsible for
nuclear safety.” The exercise of this responsibility by the organization’s members maintains a

positive safety culture.
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Q8. How quickly can safety culture change (improve or decline)?

A8. (Barnes) Theory and practice suggest that managing culture change may be
difficult. Organizational change practitioners suggest that a wide-scope, significant culture
change effort may require up to 5 years or more to complete (cf. Schneider, et al, 1996 (NRC
Staff Exhibit 28)).

As previously discussed, safety climate is more transitory than safety culture.
Experience in the nuclear industry has shown that single, highly visible events within an
organization or work group have the potential to rapidly and adversely affect the safety climate.
An example might be an incident in which is senior manager is perceived by the workforce to
have retaliated against an individual for raising a safety concern. Overcoming those
perceptions and re-establishing trust may require continued active interventions over 18 months
or more.

In general, addressing localized safety climate issues or specific weaknesses in an area
related to safety culture can be achieved in shorter time periods than attempts to implement a
wholesale safety culture change.

Q9. Isit possible to predict future safety culture based on current performance?

A9.  (Barnes) Predicting an organization’s future safety culture is difficult because
there are many unpredictable external and internal factors that will change the safety culture.
The extent to which an organization’s safety culture will remain stable depends on the external
and internal influences to which the organization will be subject over time. External factors that
can impact an organization’s culture may include changes in the wider economy, corporate-level
mergers and acquisition, or regulatory pressures. Internal influences may include leadership
changes as well as changes in the workforce itself. For example, the nuclear power plant
workforce has aged and is retiring. As a result, there is currently an influx of new personnel
entering the industry. Although new personnel become acculturated to the organization they

join, they also change it. Because the probability and nature of these types of pressures to



-9-

change are difficult to foresee, it is unlikely that an organization’s current safety culture predicts
its future performance, particularly over the long term (e.g., beyond 5 years into the future).

NRC Safety Culture Policy Development

Q10. Why did the NRC first become concerned about safety culture?

A10. (Cai) The NRC has been concerned with elements related to safety culture since
the 1979 Three Mile Island accident, although the term “safety culture” was not in use then. In
1989, in response to an incident at the Peach Bottom Nuclear Power Plant involving operators
sleeping in the control room, the NRC issued a policy statement on the conduct of operations
which describes the NRC’s expectation that licensees place appropriate emphasis on safety in
the operations of nuclear power plants (“Policy Statement on the Conduct of Nuclear Power
Plant Operations,” 54 FR 3424, January 24, 1989 (NRC Staff Exhibit 35)). In 1996, following an
incident at the Millstone Nuclear Power Station in which workers were retaliated against for
whistle-blowing, the Commission issued another policy statement (“Freedom of Employees in
the Nuclear Industry to Raise Safety Concerns Without Fear of Retaliation,” 61 FR 24336, May
14, 1996 (NRC Staff Exhibit 36)). That policy statement describes the agency's expectations
that licensees establish and maintain a safety conscious work environment (“SCWE”), which is
an environment in which employees are encouraged to raise safety concerns both to their own
management and to the NRC without fear of retaliation. SCWE is an important element of a
positive safety culture.

Q11. Do the Commission’s regulations require licensees to maintain a positive safety
culture?

A11. (Cai) The NRC does not have a specific regulation for safety culture. However,
many of the proposed characteristics/traits being developed for the draft safety culture policy
statement (see additional details regarding the characteristics/traits in A17) are embedded in
NRC'’s regulations. For example, provisions protecting employees from discrimination for

engaging in protected activities (related to supporting a SCWE) are in 10 CFR 50.7, and
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requirements for quality assurance programs are in Appendix B of Part 50 (related to
identification and resolution of problems). In addition, elements of safety culture are addressed
in the NRC’s oversight of reactor licensees (see A19 about the ROP’s treatment of safety
culture).

Q12. Whatis the NRC’s current policy on safety culture?

A12. (Cai) As stated in A10, the NRC has issued two policy statements in the past that
are related to safety culture. The 1989 policy statement, “Policy Statement on the Conduct of
Nuclear Power Plant Operations,” places an emphasis on the personal dedication and
accountability of all individuals engaged in any activity which has a bearing on the safety of
nuclear power plants. The policy statement reads:

The Commission has decided to issue this policy statement to help foster
the development and maintenance of a safety culture at every facility licensed by
the NRC, and to make clear its expectations of utility management and licensed

operators in fulfilling NRC regulations and prior guidance regarding the conduct
of control room operations.

Management has a duty and obligation to foster the development of a “safety
culture” at each facility and to provide a professional working environment, in the
control room and throughout the facility, that assures safe operations.
Management must provide the leadership that nurtures and perpetuates the
safety culture.

NRC Staff Exhibit 35 at 2.
The 1996 policy statement, “Freedom of Employees in the Nuclear Industry to Raise
Safety Concerns Without Fear of Retaliation,” describes the NRC’s expectation that that
licensees establish and maintain a SCWE. The policy statement states:
The purpose of this Statement of Policy is to set forth the Nuclear Regulatory
Commission’s expectation that licensees and other employers subject to NRC
authority will establish and maintain a safety-conscious work environment in
which employees feel free to raise concerns both to their own management and

the NRC without fear of retaliation. A safety-conscious work environment is
critical to a licensee’s ability to safely carry out licensed activities.

NRC Staff Exhibit 36 at 24337.
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In response to Commission direction in SRM COMGBJ-08-0001, "A Commission Policy
Statement on Safety Culture,” (February 25, 2008) (NRC Staff Exhibit 37), the staff is currently
in the process of updating the Commission’s policy on safety culture (see A14 and A15).

Q13. How was the NRC'’s current policy developed?

A13. The 1989 policy statement, “Policy Statement on the Conduct of Nuclear Power
Plant Operations,” reads that it “is being issued to make clear the Commission’s expectations of
utility management and licensed operations with respect to the conduct of nuclear power plant
operations.” NRC Staff Exhibit 35 at 1. It describes how the NRC had received reports of
operator inattentiveness and unprofessional behavior in the control room. It references several
regulations and regulatory guidance where the Commission previously addressed expectations
for operator conduct. It also provides “endorsement of industry initiatives to enhance
professionalism by both management and plant operators.” Id. The policy statement states,
“The Commission has decided to issue this policy statement to help foster the development and
maintenance of a safety culture at every facility licensed by the NRC, and to make clear its
expectations of utility management and licensed operators in fulfilling NRC regulations and prior
guidance regarding the conduct of control room operations” /d. at 2.

The 1996 policy statement, “Freedom of Employees in the Nuclear Industry to Raise
Safety Concerns Without Fear of Retaliation,” contains the following details about the
development process:

As a result of questions raised about NRC’s efforts to address retaliation against

individuals who raise health and safety concerns, the Commission established a

review team in 1993 to reassess the NRC’s program for protecting allegers

against retaliation. In its report (NUREG—-1499, ‘Reassessment of the NRC'’s

Program for Protecting Allegers Against Retaliation,” January 7, 1994) the review

team made numerous recommendations, including several recommendations

involving issuing a policy statement to address the need to encourage

responsible licensee action with regard to fostering a quality conscious

environment in which employees are free to raise safety concerns without fear of

retribution (recommendations 1l.A-1, Il.A-2, and I[[.A—4). On February 8, 1995,

the Commission after considering those recommendations and the bases for

them published for comment a proposed policy statement, ‘Freedom of
Employees in the Nuclear Industry to Raise Safety Concerns Without Fear of
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Retaliation,’ in the Federal Register (60 FR 7592, February 8, 1995).
The proposed policy statement generated comments from private citizens and

representatives of the industry concerning both the policy statement and NRC
and Department of Labor (DOL) performance.

In addition, two public meetings were held with representatives of the Nuclear
Energy Institute (NEI) to discuss the proposed policy statement. Summaries of
these meetings along with a revised policy statement proposed by NEI were
included with the comments to the policy statement filed in the Public Document
Room (PDR).

This policy statement is being issued after considering the public comments and
coordination with the Department of Labor.

NRC Staff Exhibit 36 at 24336-24337.

In developing the current draft policy statement (SECY 09-0075 (NRC Staff Exhibit 38)),
the NRC staff considered a wide variety of information sources, including NRC lessons learned,
domestic and international documents, organizational science literature, and other high
reliability industry approaches. The staff also sought input and feedback from a wide range of
stakeholders through presentations at stakeholder organization meetings, a Federal Register
notice, a public workshop, and teleconferences with the Organization of Agreement State
representatives and the Conference for Radiation Control Program Directors. The draft policy
statement contains a proposed definition of safety culture and a set of characteristics of a
positive safety culture (see additional details in A16 and A17).

After the Commission provided additional guidance in response to the draft policy
statement the staff submitted in May 2009 (SRM-SECY 09-0075 (NRC Staff Exhibit 39)), the
staff continued to engage in outreach activities. The NRC published the draft Safety Culture
Policy Statement formally for public comment from November 6, 2009, through March 1, 2010,
in the Federal Register (74 FR 5752, November 6, 2009; and 75 FR 1656, January 12, 2010).
In February 2010, the staff held a public workshop to: (1) to develop a common definition of

safety culture and a common set of descriptions/traits of what constitutes a strong safety culture
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and (2) to solicit input on the draft policy statement that had been published in the Federal
Register. The workshop was a collaborative effort — the panelists and other participants
represented a wide range of Agreement and non-Agreement State materials users, including
reactor licensees, fuel cycle licensees, certificate holders, both medical and industrial materials
users, a member of an Indian Tribe, and members of the public. The NRC and the Organization
of Agreement States, as co-regulators, took a less active role during the workshop and allowed
the workshop panelists to reach alignment with input from other meeting attendees on a high
level definition of safety culture and a set of descriptions/traits. This process allowed staff to
gain a fuller understanding of what is important to the various stakeholders as they endeavored
to develop the terminology. Additionally, on the last day of the workshop, participants were able
to provide their comments on the published draft policy statement.

Based on the public comments received on the draft policy statement, the products from
the February 2010 workshop, and the additional input from other stakeholder outreach efforts,
as well as consideration of the Commission guidance in the October 2009 SRM to SECY 09-
0075 (NRC Staff Exhibit 38), the staff will develop a final draft policy statement and provide it to
the Commission in early 2011. Included in the final draft policy statement will be a final
definition of safety culture and set of characteristics/traits, which the staff is currently developing
by taking into consideration the terminology in the draft policy statement and from the February
2010 workshop.

Q14. Has the NRC’s policy on safety culture changed over time?

A14. (Cai) The previous two policy statements related to safety culture are described
in A13. In February 2008, the Commissioners issued direction SRM COMGBJ-08-0001, "A
Commission Policy Statement on Safety Culture,” (NRC Staff Exhibit 37) regarding expanding
the Commission’s policy of safety culture. This followed the Davis Besse reactor vessel head
degradation event in 2002, which led to the subsequent 2006 revisions to the ROP to better

address safety culture (see additional details in A20 and A21). Specifically, the Commission’s
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primary direction to the staff was (1) to expand the Commission safety culture policy to address
the unique aspects of security; and (2) to ensure that the resulting policy would be applicable to
all licensees and certificate holders. The focus on security followed the events of September
11, 2001, which had a significant impact on the way the NRC approaches regulation in the area
of security. The addition of nuclear security to the safety culture policy statement emphasizes
the importance the NRC places on security in the current climate. The focus on expanding the
scope of the policy statement to apply to all NRC regulated activities provides clear recognition
that safety culture applies to more than power reactors. In May 2009, the staff submitted its
proposed draft Safety Culture Policy Statement, SECY 09-0075 (NRC Staff Exhibit 38), to the
Commission. In response, the Commission provided additional guidance in October 2009
(SRM-SECY 09-0075) (NRC Staff Exhibit 39) (see more discussion in A15).

Q15. Is the NRC’s policy on safety culture likely to change in the future?

A15. (Cai) As described A14, the Commission provided direction in February 2008 to
expand the Commission’s policy on safety culture. In response to this direction, in May 2009,
the staff provided a draft policy statement to the Commission (SECY 09-0075 (NRC Staff Exhibit
38)), which contained the following key messages:

o Licensees and certificate holders bear the primary responsibility for the safe handling
and securing of radioactive materials; therefore, it is each licensee’s and certificate
holder’s responsibility to develop and maintain a positive safety culture in their
organizations and among individuals who are overseeing or performing regulated
activities. In this respect:

o The draft policy statement addresses what is important in a positive safety
culture, but does not address how licensees should implement the NRC’s
expectations of safety culture in their organization.

o NRC encourages proactive initiatives by industry in this area.

e The NRC, as a regulator, has an independent oversight role, for example, through
inspection and assessment processes.

In October 2009, the Commission approved publication of the draft Safety Culture Policy

Statement in the Federal Register for public comment. In its SRM to SECY 09-0075, the
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Commission provided additional direction to the staff on the content of the policy statement,
including:

e The staff should consider incorporating suppliers and vendors of safety related
components into the Safety Culture Policy Statement; and

e The staff should seek opportunities to comport NRC terminology, where possible, with
that of existing standards and references maintained by those that NRC regulates.

NRC Staff Exhibit 39.

As part of this effort, the staff has been working, with stakeholder input, to develop a definition of
safety culture and a set of descriptions/traits of what constitutes a positive safety culture that
could be contained in the final policy statement. Additional details on the proposed safety
culture terminology under development are described in A16 and A17.

Q16. How does the NRC currently define safety culture?

A16. (Cai) The 1989 policy statement, “Policy Statement on the Conduct of Nuclear
Power Plant Operation,” states, “the phrase 'safety culture' refers to a very general matter, the
personal dedication and accountability of all individuals engaged in any activity which has a
bearing on the safety of nuclear power plants.” NRC Staff Exhibit 35

The proposed definition in the proposed draft Safety Culture Policy Statement (SECY
09-0075) is: “Safety Culture is that assembly of characteristics, attitudes, and behaviors in
organizations and individuals which establishes that as an overriding priority, nuclear safety and
security issues receive the attention warranted by their significance.” NRC Staff Exhibit 38.

As part of the staff’s efforts to further engage all NRC-regulated entities in developing
the final Safety Culture Policy Statement, the NRC held a large public workshop in February
2010 (see additional details about the workshop in A13). The panelists, representing a diverse
range of stakeholders, developed the following 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.”
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The staff is currently in the process of evaluating the draft policy statement and

workshop definitions, as well as sets of characteristics/traits (described in more detail in A17),

with comments received during the public comment period, to develop a final set of terminology

to propose to the Commission.

Q17. What are the elements of safety culture?

A17. (Cai) The draft Safety Culture Policy Statement (SECY 09-0075) includes the

following characteristics of a positive safety culture:

personnel demonstrate ownership for nuclear safety and security in their day-to-day
activities;

processes for planning and controlling work ensure that individual contributors,
supervisors, and work groups communicate, coordinate, and execute their work in a
manner that supports safety and security;

the organization maintains a safety conscious work environment in which personnel feel
free to raise safety and security concerns without fear of retaliation;

the organization ensures that issues potentially impacting safety or security are promptly
identified, fully evaluated, and promptly addressed and corrected commensurate with
their significance; the organization ensures that the personnel, equipment, tools,
procedures, and other resources needed to ensure safety and security are available; the
organization’s decisions ensure that safety and security are maintained;

roles, responsibilities, and authorities for safety and security are clearly defined and
reinforced; and

the organization maintains a continuous learning environment in which opportunities to
improve safety and security are sought out and implemented.

NRC Staff Exhibit 38

The panelists at the February 2010 workshop described in the response to A13

developed the following set of traits of a positive safety culture:

the organization ensures that issues potentially impacting safety or security are promptly
identified, fully evaluated, and promptly addressed and corrected commensurate with
their significance;

everyone is personally responsible for nuclear safety;

processes for planning and controlling work activities are implemented such that safety
is maintained;
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e organizational learning is embraced;
e leaders demonstrate commitment to safety;
o effective communication is essential to maintain focus on safety;

e the organization maintains a safety conscious work environment in which personnel feel
free to raise concerns without fear of retaliation; and

o trust and respect permeate the organization.

The staff is currently in the process of evaluating both sets of characteristics and traits,
along with comments received during the public comment period, to develop a final set of
terminology to propose to the Commission.

Q18. How is the NRC’s policy on safety culture implemented for operating reactors?

A18. (Cai) Oversight of an operating reactor licensee’s safety culture is implemented
by the ROP. See A19 for the implementation details. Once the final Safety Culture Policy
Statement is approved by the Commission and published, the staff will evaluate the agency’s
oversight programs, including the ROP, to identify if any changes would be needed to
implement the expectations contained in the policy statement as appropriate for that type of
licensee/certificate holder.

Implementation of NRC Safety Culture For Operating Reactors

Q19. How does the Reactor Oversight Process (ROP) capture safety culture?

A19(a). (Keefe) The Reactor Oversight Process (ROP) may use multiple inputs as
indications into safety culture at NRC licensed facilities. These inputs include: NRC
assessment and inspection findings and reports, licensee event reports (LERs) and root cause
evaluations. In some cases, if more information about the health of the site’s safety culture is
needed, the NRC will also review licensee self and independent safety culture assessments.
There are nine safety culture components and corresponding attributes which are located under

the cross-cutting areas of human performance, safety conscious work environment, and
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problem identification and resolution to guide the identification of safety culture inputs. The
ROP may use these cross-cutting areas to guide the identification and evaluation of safety
culture issues.

A19(b). (Klett) The ROP is a risk-informed and performance-based oversight process,
meaning that as licensee performance declines, the NRC increases its oversight, including a
more in-depth review of safety culture.

The ROP provides for the oversight of a licensee’s safety culture in four ways. First, the
ROP provides for the review of a licensee’s safety culture in a graded manner when that
licensee has significant performance issues. The level of the staff’s oversight is determined by
the safety significance of the performance issues. This review and evaluation is described in
the ROP’s supplemental inspection program in Inspection Procedures (“IP”) 95001 (NRC Staff
Exhibit 22), IP 95002 (NRC Staff Exhibit 23), and IP 95003 (NRC Staff Exhibit 24). An IP 95001
inspection is usually performed when a licensee enters the Regulatory Response Column of the
ROP Action Matrix (see NRC Staff Exhibit 25). This procedure requires NRC staff to verify that
the licensee’s root cause evaluation appropriately considered safety culture components. An
IP 95002 inspection is usually performed when a licensee enters the Degraded Cornerstone
Column of the ROP Action Matrix. This procedure requires the NRC staff to independently
determine that the licensee appropriately considered whether any safety culture component
caused or significantly contributed to any risk-significant performance issue. If a weakness in
any safety culture component did cause or significantly contributed to such an issue, and the
licensee’s evaluation did not recognize this, then the NRC will request the licensee to perform
an independent safety culture assessment. An IP 95003 inspection is performed when a
licensee enters the Multiple/Repetitive Degraded Cornerstone Column of the ROP Action
Matrix. When this occurs, the NRC expects the licensees to perform a third-party safety culture
assessment. The staff will review the results of the assessment and perform sample

evaluations to verify the results.
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Second, the ROP’s reactive inspection program evaluates a licensee’s response to an
event, including consideration of contributing causes related to the safety culture components,
to fully understand the circumstances surrounding an event and its probable causes.

Third, the ROP provides continuous oversight of licensee performance as inspectors
evaluate inspection findings for cross-cutting aspects. Cross-cutting aspects are aspects of
licensee performance that can potentially affect multiple facets of plant operations and usually
manifest themselves as the root causes of performance problems. A cross-cutting aspect is a
performance characteristic that is the most significant contributor to a performance deficiency
that resulted in an inspection finding. Inspectors will review available causal information to
determine if the cause of an inspection finding relates to one of the cross-cutting aspects. A
declining trend in licensee performance involving a cross-cutting aspect would warrant the
identification of a substantive cross-cutting issue if the licensee is having difficulty correcting the
trend.

Fourth, the ROP provides for the review of a licensee’s safety culture if that licensee has
difficulty correcting long-standing substantive cross-cutting issues. In these cases, the NRC will
request the licensee to perform a safety culture assessment, and the NRC Staff will evaluate the
results and the licensee’s response to the results.

Q20. How was the ROP changed in 2006 to enhance treatment of safety culture?

A20. (Keefe & Klett) In 2004, the Staff received SRM-SECY 04-0111, “Recommended
Staff Actions Regarding Agency Guidance in the Areas of Safety Conscious Work Environment
and Safety Culture,” (August 30, 2004) (NRC Staff Exhibit 42). In 2005, the Staff received
SRM-SECY 05-0187, “Status of Safety Culture Initiatives and Schedule for Near-Term
Deliverables,” (December 21, 2005) (NRC Staff Exhibit 43). These SRMS directed Staff to:

« Enhance the Reactor Oversight Process (ROP) treatment of cross-cutting issues to
more fully address Safety Culture,

» Ensure inspectors are properly trained,
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» Develop a process for determining the need for a specific safety culture evaluation of

plants with degraded performance, and

» Ensure modifications to the ROP are consistent with ROP development principles

Additionally, the SRMs directed the Staff to continue to monitor the industry’s efforts. As
a result, the Staff started a working group chartered with defining safety culture and developing
the ROP changes. With input from internal and external safety culture experts, international
research, and industry operating experience, the working group developed thirteen components
of safety culture, nine of which are tied directly to the ROP cross-cutting areas. Of these
thirteen components, nine are used in the baseline inspection program, and all thirteen are used
in the supplemental inspection program. The cross-cutting components are reviewed on a
semi-annual basis to determine if there’s a trend in a licensee’s performance in an aspect of the
component. If the licensee has trouble correcting the trend, and if the trend persists for more
than eighteen months, the NRC would typically request the licensee to perform a safety culture
assessment. The components are discussed further in later responses.

Under the 2006 changes, the Staff’s oversight of safety culture is applied in a graded
manner, depending on the safety significance of licensees’ performance issues, as described in
the responses to A19. In 2006, the Staff updated several baseline and supplemental inspection
procedures to incorporate the changes and the components, and enhanced the agency’s
inspector training program to ensure inspectors would be able to appropriately use the new
components. The staff also revised reactive inspection procedures, which are performed to
evaluate the licensee’s response to events, to direct inspectors to consider contributing causes
related to the safety culture components as part of their efforts to fully understand the
circumstances surrounding an event and its probable causes.

Initial implementation of the ROP safety culture changes took eighteen months. After
slight modifications based on stakeholder feedback, the final ROP changes were implemented

in 2006.
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Q21. Why was the ROP changed in 2006 to enhance treatment of safety culture?

A21. (Keefe & Klett) In 2002, severe boric acid corrosion of the Davis-Besse reactor
vessel head was discovered, and a weak safety culture was found to have contributed in large
part to this significant safety issue. The NRC’s Davis-Besse lessons-learned task force and the
General Accounting Office (“GAQO”) (now called the Government Accountability Office)
conducted assessments of the environment (i.e., procedures, processes, programs, etc.) in
which this significant degraded condition developed at Davis-Besse. The task force
recommended that the NRC review its baseline inspections and plant assessment processes to
determine whether they were sufficient to identify and appropriately disposition the types of
problems experienced at Davis-Besse. Additionally, the task force recommended that the NRC
provide more structured and focused inspections to assess licensees’ employee concerns
programs and safety conscious work environment. The GAO recommended that the NRC
develop a methodology to assess licensee safety culture. Accordingly, the Commission
directed the staff to:

¢ Include inspection requirements to evaluate a licensee’s safety culture for plants with
significant performance issues;

o Enhance the ROP’s treatment of cross-cutting issues to more fully address safety
culture; and

o Ensure that the safety culture enhancements were consistent with regulatory principles
that guided the development of the ROP (i.e., that they be transparent, understandable,
objective, predictable, risk-informed and performance-based).

In June 2006, the ROP was revised to more fully address safety culture. Regulatory
Issue Summary 2006-13, “Information on the Changes Made to the Reactor Oversight Process
to More Fully Address Safety Culture,” dated July 31, 2006 (NRC Staff Exhibit 44), describes
the changes made to the ROP to address safety culture, which were summarized in my
responses to A19 and A20.

Q22. Is the ROP’s treatment of safety culture likely to change in the future?

A22. (Keefe) The NRC has issued a draft safety culture policy statement which
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describes the agency’s expectation that all NRC licensees and certificate holders maintain a
positive safety culture. The final policy statement is expected to be issued in 2011. One
expected outcome of the final policy statement initiative is the adoption of a common safety
culture definition and terminology throughout the nuclear industry and the NRC. The
subsequent implementation of the common definition and terminology is the responsibility of the
NRC program offices. It is anticipated that NRR will adopt and replace the current safety culture
definition in the ROP with the common definition and evaluate whether the components will
need to be modified as a result of the final safety culture policy statement. The effective
impacts will likely be in the area of inspector training and changes to the inspection manual
chapters since the common definition and terminology will probably not change the intent of the
definition and components in the current ROP.

Q23. Which ROP programs address safety culture?

A23. (Keefe & Klett) The ROP is comprised of several programs, including the
assessment program (Inspection Manuel Chapter (“IMC”) 0305 (NRC Staff Exhibit 10)), the
performance indicator program (IMC 0608 (NRC Staff Exhibit 14)), the inspection program
(IMC 2515 (NRC Staff Exhibit 8), IMC 0612 (NRC Staff 13)), and inspection procedures, the
significance determination process (IMC 0609 (NRC Staff Exhibit 12)), the ROP self-
assessment process (IMC 0307 (NRC Staff Exhibit 15)), inspector training program (IMC 1245
(NRC Staff Exhibit 17)), and the industry trends program (IMC 0313 (NRC Staff Exhibit 18)).
The ROP addresses safety culture in its inspection, assessment, training, and self-assessment
programs.

The ROP is a risk-informed and performance-based oversight process, meaning that as
licensee performance declines, the NRC increases its oversight, including a more in-depth
review of safety culture. The ROP framework describes three cross-cutting areas that contain
the nine safety culture components. These cross-cutting areas, identified as human

performance, problem identification and resolution, and safety conscious work environment,
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slice across each cornerstone of the ROP, meaning they can affect every aspect of reactor
safety, radiation safety, and safeguards. The relationship between the three cross-cutting areas

and the nine safety culture components is depicted in the chart below:

Cross-Cutting Area Cross-Cutting Components

Problem Identification and Resolution e Corrective action program
¢ Self- and independent assessments
e Operating experience

Human Performance Decision-making
Resources
Work control

Work practices

Safety Conscious Work Environment Environment for raising safety concerns
Preventing, detecting, and mitigating

perceptions of retaliation

The ROP baseline inspection program requires inspectors to evaluate inspection
findings to determine if any aspect of the nine cross-cutting components is applicable. The
ROP supplemental and reactive inspection programs consider the nine safety culture
components above and four additional safety culture components, which are: (1) accountability,
(2) continuous learning environment, (3) organizational change management, and (4) safety
policies. All thirteen components and their corresponding aspects are described in IMC 0310,
“Components within the Cross-Cutting Areas” (NRC Staff Exhibit 19). In addition to considering
all thirteen safety culture components, the supplemental inspection program also provides for
the review of independent or third-party safety culture assessments obtained by the licensee.

The ROP assessment process looks at long-standing substantive cross-cutting issues to
determine if safety culture assessments need to be performed and reviewed. The ROP training
program provides safety culture-related training for inspectors. The ROP self-assessment
program evaluates the perceived effectiveness of ROP safety culture enhancements. The NRC
also may draw insights into a licensee’s safety culture from the agency’s allegation program.

Q24. How often does the ROP evaluate a plant’s safety culture?

A24. (Klett) The ROP allows for continuous oversight of licensee performance and
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indications that may relate to safety culture. By evaluating baseline, reactive, and supplemental
inspection findings for cross-cutting aspects and trending those aspects every six months, the
NRC can determine if the licensee is effectively correcting any performance issues related to
the safety culture areas and components. The NRC requests a licensee to perform a safety
culture assessment if it has difficulty correcting a long-standing (i.e., 18 months) substantive
cross-cutting issue. The NRC will evaluate the results of this assessment to determine that the
licensee is taking adequate corrective actions to address the results. The NRC also monitors
allegations, which may provide insights to a site’s safety conscious work environment.
Additional information is provided in the response to A25.

The ROP provides for non-routine reviews as well. Through its supplemental inspection
program, the NRC will perform a more in-depth review of a licensee’s safety culture if licensee
performance declines. The NRC also looks into the safety culture components as they relate to
the causes of events (e.g., an unexpected plant shutdown).

Q25. Which ROP baseline inspections are directed at safety culture? How often are
they performed?

A25. (Klett) The ROP does not have a routine baseline inspection procedure for
developing a conclusion about a licensee’s overall safety culture. The supplemental inspection
procedure that directs this type of evaluation, IP 95003 (NRC Staff Exhibit 24), is performed
when a licensee has safety-significant performance issues and enters the Multiple/Repetitive
Degraded Cornerstone Column of the ROP Action Matrix. Inspectors may also use aspects of
this procedure to evaluate the results from safety culture assessments performed in response to
long-standing SCCls.

The NRC'’s baseline inspection program provides for continual oversight of cross-cutting
aspects. Although it is not intended to provide a conclusion about a licensee’s overall safety
culture, the ROP baseline inspection procedure, IP 71152, “Problem Identification and

Resolution,” (NRC Staff Exhibit 21) evaluates licensees’ corrective action programs, employee
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concerns programs, safety conscious work environments, and licensees’ progress in addressing
any cross-cutting themes. This procedure has four types of reviews: routine (daily) reviews,
semi-annual trend reviews, annual sampling, and biennial team inspections. The routine, semi-
annual trend, and annual sample reviews allow for the NRC to monitor a licensee’s progress in
addressing cross-cutting themes. The biennial team inspection looks at licensees’ employee
concerns programs, safety conscious work environments, cross-cutting themes, and periodic
self-initiated and NRC-requested safety culture assessments.

Q26. How does the NRC determine if a licensee has a safety culture issue?

A26. (Keefe) The staff would typically rely on the results of a safety culture
assessment to provide a conclusion about overall safety culture. The staff will either perform or
request the licensee to perform a safety culture assessment in response to long-standing
substantive cross-cutting issues (“SCCI”) (i.e., older than 18 months) or safety-significant
performance issues.

Q27. What is an SCCI?

A27. (Klett) An SCCl is defined in IMC 0305 (NRC Staff Exhibit 10) as a cross-cutting
theme, about which the NRC staff has a concern with the licensee’s scope of efforts or progress
in addressing the cross-cutting theme. For the problem identification and human performance
cross-cutting areas, a cross-cutting theme exists when multiple inspection findings (i.e., four or
more) are assigned the same cross-cutting aspect within a one-year assessment period. A
cross-cutting theme exists in the safety conscious work environment (SCWE) area if at least
one of the following three conditions exists: (1) a finding has a documented cross-cutting aspect
in SCWE and the impact on SCWE was not isolated, or (2) the licensee has received a chilling
effect letter, or (3) the licensee has received correspondence from the NRC that transmitted an
enforcement action with a Severity Level of I, Il, or Ill, and that involved discrimination or a
confirmatory order that involved discrimination.

Q28. What is an SCCI in the area of human performance?
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A28. (Klett) A substantive cross-cutting issue in the area of human performance is a
human performance-related cross-cutting theme, about which the NRC staff has a concern with
the licensee’s scope of efforts or progress in addressing the cross-cutting theme. In evaluating
whether the NRC staff has a concern with the licensee’s scope of efforts or progress in
addressing the cross-cutting theme, the staff considers if any of the following situations exists:

¢ The licensee had not identified or recognized the cross-cutting theme(s) affected other
areas and had not taken actions to address the theme(s).

e The licensee recognized the cross-cutting theme(s) affected other areas but failed to
schedule or take appropriate corrective action.

e The licensee recognized the cross-cutting theme(s) affected other areas but did not
implement timely corrective actions commensurate with the significance of the issue(s).

e The licensee has implemented a range of actions to address the crosscutting theme(s);
however, these actions have not yet proven effective in substantially mitigating the
cross-cutting theme(s) even though a reasonable duration of time has passed.

Q29. What is the significance of the Staff identifying an SCCI in the area of human
performance?

A29. (Klett) The purpose of identifying an SCCI in the area of human performance is to
inform the licensee on the docket that the NRC has a significant level of concern with the
licensee’s performance in the human performance cross-cutting area. SCCls are not assigned
a risk significance characterization, nor does the NRC implement enforcement actions for
SCCls. However, SCCls are considered during the ROP assessment process. SCCls are
identified in publicly available assessment letters to licensees, when applicable. While the ROP
Action Matrix does not prescribe NRC regulatory actions for SCCls, they can influence the
range of actions taken when Action Matrix thresholds are crossed. For example, the NRC may
adjust the scope of a supplemental inspection performed in response to a safety-significant
inspection finding to focus inspection efforts on the SCCIl. The NRC may also focus baseline

problem identification and resolution inspection samples on SCCls. The NRC will monitor

SCCls to determine if licensees are correcting the human performance issues and whether the
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human performance issues continue to be a causal factor in inspection findings.

Q30. Does Staff identification of a SCCI in area of human performance indicate
inadequate safety culture?

A30. (Keefe & Klett) The staff’s identification of an SCCI in the area of human
performance, in and of itself, does not indicate an overall inadequate safety culture. A human
performance SCCI indicates a weakness in the licensee’s scope of efforts to address a trend of
performance deficiencies involving one of the human performance cross-cutting aspects.
Because an SCCI focuses on only one cross-cutting area, and usually only one aspect in that
area, the staff would not rely on an SCCI alone to provide an indication of an overall weak or
inadequate safety culture. The staff would request a licensee to perform a safety culture
assessment when that licensee has difficulty correcting a long-standing SCCI (i.e., an SCCI that
is older than 18 months). The staff would typically rely on the results of this safety culture
assessment to develop a conclusion about the licensee’s overall safety culture.

Q31. How is a SCCI in the area of human performance addressed by the NRC?

A31. (Klett) If the NRC identifies an SCCI in the area of human performance, the NRC
will issue a publicly available assessment letter to the licensee that summarizes the SCCI, how
the staff will monitor the SCCI, and the criteria that must be met to close the SCCI. The staff will
monitor the SCCI during its baseline problem identification and resolution inspections performed
in accordance with IP 71152 (NRC Staff Exhibit 21) and at subsequent assessment reviews. At
the next assessment review, the regional office will determine to close the SCCI or hold it open
based on whether the licensee met the closure criteria. Examples of closure criteria may
include fewer findings with the same aspect and increased NRC confidence in the licensee’s
ability to correct the SCCI.

In the second consecutive assessment letter identifying the same SCCI with the same
cross-cutting theme, the NRC may request that: (1) the licensee provide a response at the next

annual public meeting, (2) the licensee provide a written response to the SCCls, or (3) a
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separate meeting be held with the licensee.

In the third consecutive assessment letter identifying the same SCCI with the same
cross-cutting theme, the NRC may request that the licensee perform an assessment of safety
culture. The regional office, in consultation with the NRR Division of Inspection and Regional
Support Health Physics and Human Performance Branch staff, would review the safety culture
assessment results and the licensee’s response to the results. The NRC would document its
conclusions regarding whether the SCCI closure criteria were met in next assessment letter.

Q32. How is an SCCI in the area of human performance addressed by the licensee?

A32. (Keefe & Klett) When the NRC identifies a substantive cross-cutting issue in the
mid-cycle or annual assessment letter, the licensee would typically place this issue into its
corrective action program or some other problem identification and resolution program (e.g., the
employee concerns program), perform an analysis of causes of the issue, and develop
appropriate corrective actions.

Q33. What does the NRC do to verify that safety culture weaknesses are addressed?

A33. (Keefe & Klett) The objective of safety culture in the ROP is to promote the early
identification and correction of potential safety culture issues at a plant in order to prevent any
further decline in the licensee's overall performance. When the NRC identifies a substantive
cross-cutting issue in the mid-cycle or annual assessment letter, the licensee should place this
issue into its corrective action program, perform an analysis of causes of the issue, and develop
appropriate corrective actions. If a licensee conducts a safety culture assessment, the results
would typically be added into the corrective action program to ensure that safety culture issues
are identified and corrected. The NRC inspects and assesses the licensee’s corrective action
programs to verify use and effectiveness through the bi-annual IP 71152 Problem Identification
and Resolution inspection (NRC Staff Exhibit 21).

The NRC will typically verify the effectiveness and sustainability of a licensee’s

corrective actions in response to identified safety culture weaknesses; however, the NRC’s level
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of oversight to verify that licensees address safety culture weaknesses will depend on the
licensee’s unique situation and which aspect of safety culture is affected. The NRC will typically
use IP 71152 (NRC Staff Exhibit 21) to verify that licensees are addressing safety culture-
related weaknesses identified in safety culture assessments and long-standing cross-cutting
issues. For licensees with safety-significant (i.e., greater-than-green) performance issues, the
NRC'’s supplemental inspection program (e.g., IP 95003 (NRC Staff Exhibit 24)) is used to verify
licensees are addressing any safety culture weaknesses identified in safety culture
assessments.

Q34. Under the ROP when does the NRC require licensees to perform an independent
safety culture assessment?

A34. (Keefe & Klett) The NRC does not require licensees to perform safety culture
assessments. The NRC would request a licensee to perform an independent safety culture
assessment under the following two circumstances:

o The NRC identified during an IP 95002 inspection (and the licensee did not recognize)
that one or more safety culture component deficiencies caused or significantly

contributed to the risk-significant performance issues, and

o A third consecutive assessment letter identified the same substantive cross-cutting
component with the same cross-cutting area.

If the NRC requests a licensee to take an action, and the licensee refuses, the Agency
can perform that action (i.e., the safety culture assessment) for them. This would mean that the
NRC may perform that aspect of IP 95003, “Supplemental Inspection for Repetitive Degraded
Cornerstones, Multiple Degraded Cornerstones, Multiple Yellow Inputs or One Red Input” (NRC
Staff Exhibit 24).

Q35. Under the ROP when does the NRC require licensees to obtain a third-party
safety culture assessment?

A35. (Klett) The NRC does not require licensees to perform safety culture

assessments. A licensee third-party safety culture assessment is performed by qualified
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individuals who are not members of the licensee’s organization or utility operators of the plant.
The NRC will request a licensee to perform a third-party safety culture assessment when it
enters the Multiple/Repetitive Degraded Cornerstone or Unacceptable Performance Columns of
the ROP Action Matrix and in preparation for the IP 95003 inspection.

Q36. Are there any examples whereby the ROP addressed indications of a declining
safety culture?

A36. (Keefe) The ROP inspection process provides insights into aspects of safety
culture at the nuclear power plants. These insights help to inform the inspection process of
possible weaknesses in a licensee’s safety culture. Safety culture is the responsibility of the
licensee. The ROP may be useful in identifying cross-cutting issues that may reflect underlying
organizational issues (including safety conscious work environment and perhaps even safety
culture issues), however the ROP does not correct those issues. The NRC requires that
licensee’s have a corrective action program which ensures that conditions adverse to quality are
promptly identified and corrected (10 CFR 50 Appendix B). If a licensee conducts a safety
culture assessment, the results should be added into the corrective action program to ensure
that safety culture issues are identified and corrected. The NRC inspects and assesses the
licensees’ corrective action programs to verify their use and effectiveness.

The NRC conducted an IP 95003 inspection at Palo Verde Nuclear Power Station in
2007. The inspection was the first one used after the changes to enhance safety culture were
added to the ROP. This inspection was in response to repeated performance deficiencies at the
site and was the first one conducted with the newly adopted safety culture components and
aspects. The revised 95003 allowed the NRC to look more deeply into safety culture at a plant
than ever before. The inspection staff conducted intensive interviews and focus groups with
twenty percent of licensee personnel, participated in behavioral observations in the control
rooms, and inspected the licensee’s training program, corrective action program, and employee

concerns program to gain a better understanding of the problems facing the site. The
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inspection report (NRC Staff Exhibit 45) provides more details about the results of the
inspection.

Q37. Has the effectiveness of the ROP in addressing safety culture been assessed?

A37. (Klett) The ROP has a self-assessment process, which is described in IMC 0307
(NRC Staff Exhibit 15), to determine the ROP’s effectiveness in achieving its goals of being
objective, risk-informed, understandable, and predictable, as well as the applicable agency
performance goals in the NRC’s Strategic Plan. This process is also used to develop
improvements to the ROP and to inform the Commission, NRC senior management, and the
public of the results of the self-assessment. The staff continuously performs this assessment,
and issues an annual Commission SECY paper. The ROP’s safety culture oversight is one of
the topics discussed in this paper.

The NRC reviews feedback from internal and external surveys — each type of survey is
issued every other year — to determine if the ROP met its self-assessment process metric for
the perceived effectiveness of the ROP safety culture enhancements (IMC 0307, App A (NRC
Staff Exhibit 16)). The ROP also has a feedback form process that enables NRC staff to
generate comments, questions, and recommendations for improving ROP guidance. The
NRC'’s regional offices conduct ROP reliability initiatives to use cross-regional experience to
identify best practices and any needed changes to the ROP, including those related to the SCCI
process.

Prairie Island’s Safety Culture

Q38. Would you agree that, as PIIC asserts, placement of Prairie Island Unit 1 in the
Regulatory Response Column due to a White Finding in the Public Radiation Safety cornerstone
in the first quarter of 2009 and a White Finding in the Mitigating Systems cornerstone in the
fourth quarter of 2008 indicates that PINGP’s safety culture is inadequate?

A38(a). (Keefe) No. | do not agree. Placement of a licensee into a Column of the

Action Matrix is determined by inspection findings and performance indicators and is not
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necessarily indicative of inadequate safety culture. Safety culture is addressed through the use
of cross-cutting issues which do not relate to the Action Matrix column that a plant may be
placed in. More information, such as self and independent safety culture assessments, is
needed for the staff to make an assessment as to the health of Prairie Island’s safety culture.

A38(b). (Klett) | do not agree with PIIC’s assertion. Movement across the ROP Action
Matrix results only from safety-significant inspection findings and/or performance indicators, not
from safety culture assessment results or SCClIs. Therefore, conclusions about a licensee’s
safety culture cannot be made based only on ROP Action Matrix movement. Movement to the
Regulatory Response Column of the ROP Action Matrix triggers an IP 95001 inspection, which
requires that inspectors verify that the licensee evaluated whether any of the safety culture
components contributed to the performance issues. The NRC would not expect a licensee to
have performed an independent or third-party safety culture assessment in preparation for this
inspection.

The NRC supplemental inspection report 05000282/2009011 (NRC Staff Exhibit 46)
documents the IP 95001 inspection performed for the fourth quarter 2008 White Mitigating
Systems Cornerstone Finding. The inspectors found that the licensee identified concerns in
three cross-cutting aspects, and the licensee assigned corrective actions to resolve these
concerns. The inspectors determined that the licensee’s evaluations included a proper
consideration of whether a weakness in any safety culture component was a root cause or a
significant contributing cause of the issue. The inspectors also documented that the licensee
initiated a human performance improvement plan to address human performance issues at the
plant.

The NRC supplemental inspection report 05000282(306)/2009015 (NRC Staff Exhibit
47) documents the IP 95001 inspection performed for the first quarter 2009 White Public
Radiation Safety Cornerstone Finding. The inspectors found that the licensee identified

concerns in five cross-cutting aspects, and the licensee assigned corrective actions to address
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these concerns. The inspectors identified one more cross-cutting aspect that had contributed to
the issue; however, the licensee had taken corrective actions to address this aspect. The
inspectors determined that the licensee’s evaluations included a proper consideration of
whether a weakness in any safety culture component was a root cause or a significant
contributing cause of the issue. The inspectors also documented that the licensee initiated a
human performance improvement plan to address human performance issues at the plant.

| do not agree with PIIC’s assertion because the ROP Action Matrix Column designation
is not dependent on the results of a safety culture assessment and the results of the above-
mentioned supplemental inspection reports do not conclude that the licensee’s safety culture
was inadequate.

Q39. Would you agree that, as PIIC asserts, placement of Prairie Island Unit 2 in the
Regulatory Response Column due to a White Finding in the Public Radiation Safety cornerstone
in the first quarter of 2009 and a White Finding on Mitigating Systems cornerstone in the third
quarter of 2009, indicates that PINGP’s safety culture is inadequate?

A39(a). (Keefe) No, | do not agree. See A38(a).

A39(b). (Klett) | do not agree with PIIC’s assertion. My response is similar to that to
A38(b) regarding the white Public Radiation Safety Cornerstone finding. At the time of this
written testimony, | have not had an opportunity to review the results of the supplemental
inspection performed for the third quarter 2009 White Mitigating Systems Cornerstone Finding
because the report has not been issued. | cannot agree with PIIC’s assertion because the ROP
Action Matrix Column designation is not dependent on the results of a safety culture
assessment and the results of the above-mentioned supplemental inspection report does not
conclude that the licensee’s safety culture is inadequate.

Q40. Would you agree that, as PIIC asserts, that the NRC’s identification of a
substantive cross-cutting issue in the area of human performance in the mid-cycle performance

review indicates that safety culture at Prairie Island Units 1 and 2 is inadequate (NRC Staff
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Exhibit 48)?

A40(a). (Keefe) No, | do not agree. There is not enough information available in the
inspection reports to make an adequate judgment on the overall health of Prairie Island’s safety
culture.

A40(b). (Klett) | do not agree with PIIC’s assertion. As discussed in my response to
A30, the staff’s identification of an SCCI in the area of human performance, in and of itself, does
not indicate an overall weak safety culture. A human performance SCCI indicates a weakness
in the licensee’s scope of efforts to address a trend of performance deficiencies involving one of
the human performance cross-cutting aspects. Because an SCCI focuses on only one cross-
cutting area, and usually on one component in that area, the Staff would not rely on an SCCI
alone to provide an indication of an overall weak safety culture. The Staff would request a
licensee to perform a safety culture assessment when that licensee has difficulty correcting a
long-standing SCCI (i.e., an SCCI that is older than 18 months). The Staff would typically rely
on the results of this safety culture assessment to develop a conclusion about the licensee’s
safety culture. Therefore, | do not agree with the PIIC’s assertion because an SCCI alone
would not provide enough information to draw a conclusion about a licensee’s overall safety
culture.

Q41. Would you agree that, as PIIC asserts, that concerns raised in the NRC'’s
Biennial Problem Identification and Resolution Inspection Report (NRC Staff Exhibit 49) indicate
inadequate safety culture at PINGP?

A41(a). (Keefe) There is not enough information available in the inspection reports to
make an adequate judgment on the overall health of Prairie Island’s safety culture.

A41(b). (Klett). | do not agree with PIIC’s assertion. As previously discussed in my
response A25, the biennial problem identification and resolution inspections do not provide an
overall assessment of a licensee’s safety culture. Inspection Report 05000282(306)/2009009

(NRC Staff Exhibit 49) documents the inspectors’ conclusions about the licensee’s corrective
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action program and safety conscious work environment. The inspectors documented concerns
and findings related to the licensee’s implementation of its corrective action program. The
inspectors also concluded that “the licensee maintains an accessible, functioning [employee
concerns] program, promotes a safety conscious work environment to employees, and
periodically assesses employee attitudes though email surveys and a safety culture assessment
by an outside team from the Utilities Service Alliance. Based on the [corrective action program
documents] generated at the plant, discussions with employees, and survey results, the SCWE
at the plant appeared adequate and no concerns were identified by the inspectors.”

This report indicated weaknesses with the licensee’s problem identification and
resolution, which is one of the cross-cutting areas. If the licensee had difficulty correcting a
long-standing substantive cross-cutting issue regarding an aspect of problem identification and
resolution, then the NRC would request the licensee to perform a safety culture assessment.
The staff's review of the results of this assessment would allow the staff to draw conclusions
about the overall safety culture at Prairie Island.

Q42. In your opinion, is the ROP adequate to verify adequate safety culture at PINGP
during the requested period of extended operation?

A42. (Klett) The ROP assesses current performance through inspection findings and
performance indicators to verify that nuclear power plants are operated in a manner that
provides adequate protection of public health and safety and the environment, and protection
against radiological sabotage and the theft or diversion of special nuclear materials. As
licensee performance declines, or if the licensee has difficulty in addressing long-standing
substantive cross-cutting issues, the ROP provides for a more in-depth review of a licensee’s
safety culture. Therefore, consistent with the NRC'’s risk-informed and performance-based
regulatory approach, the ROP is adequate to verify that licensees are ensuring an adequate
safety culture. Because the ROP is continuously improving through its self-assessment and

feedback programs, the ROP will remain adequate to verify that this licensee ensures an
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adequate safety culture during the period of extended operation and to respond accordingly if

the licensee’s performance indicates otherwise.
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Develop a Conduct of Operations Inspection Protocol. Conducted for the NRC's Office
of Nuclear Reactor Regulation, this project involved developing inspection guidance and
a protocol for evaluating operating crew command, control and communication practices
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NRC staff anticipated they would receive in applications for certification of new reactor
designs.
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to the effects on human performance of environmental stressors, such as excess heat or
cold, vibration, low levels of illumination, and noise. The project resulted in a handbook
for NRC inspectors to aid in assessing the potential safety implications of the exposures
encountered by nuclear power plant personnel.

Aircraft Cockpit Distractions. This project was conducted for NASA's Aviation Safety
Reporting System (ASRS), with Dr. Barnes as project manager. It involved a statistical
analysis of a sample of ASRS reports in order to assess the impact of the FAA's Sterile
Cockpit Rule, promulgated in 1983. Recommendations for further decreasing the




frequency of incidents resulting from "attention mismanagement" in the cockpit were
provided.

Procedures

Evaluation of Emergency Management Plans for a Large Chemical Manufacturing
Facility. This project entailed a detailed assessment of the emergency response plans
and procedures for a large chemical plant located in an urban area. The work involved
site visits to conduct a hazards survey, document reviews and the development of
enhanced training and emergency response procedures for the organization.

Emergency Operating Procedures (EOP) Inspections. Sponsored by the NRC's Office
of Nuclear Reactor Regulation, Dr. Barnes and her PSHA colleagues provided human
factors expertise to Regional inspection teams conducting follow-up assessments of
licensees' EOP programs and the usability of their EOPs.

Preliminary Guidelines for the Review of Computer-Based Procedures. Conducted for
the NRC's Office of Nuclear Reactor Regulation, this project entailed developing
guidelines for staff reviews of computer-based procedure systems introduced into
existing plants or incorporated in designs for advanced control rooms.

Develop Guidance for Upgrading Procedures in DOE Nuclear Facilities. This project
involved developing guidance for procedure writers in the DOE complex to assist them in
preparing both text- and graphic-format procedures for all types of facility work activities.
This work resulted in a writers' guide for technical procedures, two draft documents
describing the principles to be followed in presenting text and graphics in procedures,
and a draft graphics procedure writers' guide. She also drafted a writers' guide for
management system procedures.

Guidance for the Review of Procedure Upgrade Programs. This project represented the
last in a series of studies conducted for the NRC regarding problems associated with
operating procedures used at U.S. nuclear power plants. The purpose of the project
initially was to develop the technical bases for review guidance for NRC inspectors to
evaluate licensee programs to upgrade normal and abnormal operating procedures.
However, the project scope was revised also to address procedures for low-power and
shutdown operations. With Dr. Barnes as Principal Investigator, the project was
conducted for the Human Factors Branch of the Office of Nuclear Regulatory Research.

Value-Impact Assessment of Upgrading Nuclear Power Plant Operating Procedures.
This project involved conducting a cost-benefit analysis for the NRC's Office of Nuclear
Regulatory Research to assess whether the NRC should implement regulatory action to
specify requirements for the preparation of acceptable normal and abnormal operating
procedures in U.S. nuclear power plants.




Procedure Violations. This project was conducted for the NRC's Office of Nuclear
Regulatory Research to identify the extent, nature, causes and consequences of
procedure violations in U.S. nuclear power plants, as a follow-up to the accident at
Chernobyl in the U.S.S.R. Managed by Dr. Barnes, the work involved an extensive
statistical analysis of existing event reports from U.S. plants pertaining to procedure-
related incidents.

Techniques for the Preparation of Flowchart-Format Emergency Operating Procedures.
With Dr. Barnes as Principal Investigator, this project involved the development of
guidelines for presenting EOPs in flowchart format. Development of the guidelines
required an extensive review of the research literature in several fields, the evaluation of
existing flowchart-format EOPs, and the organization of the guidance into usable,
handbook form. This project resulted in two volumes; one that set out specific guidance
for preparing flowchart-format EOPs and a second that described the technical bases for
the guidance presented in the first.

Assessing and Upgrading Operating Procedures for Nuclear Power Plants. Dr. Barnes
assessed current problems with operating procedures in the U.S. commercial nuclear
power industry for the NRC's Office of Nuclear Reactor Regulation. Project tasks
included a review of the human factors literature relevant to procedures, structured
interviews with nuclear power plant personnel, and the collection and evaluation of a
large sample of written procedures.

Develop Recommended Interfaces Among Plant Operating Procedures. Based upon
the operating experience and expert judgment of representatives of various industry
groups (e.g., NRC Training Center staff in Chattanooga, utility and plant-level personnel,
nuclear steam system supply (NSSS) vendors), Dr. Barnes oversaw the development of
guidance for improving the usability of operating procedures by improving the interfaces
between and among them.

Audit of Procedures Generation Package Implementation for Operating Reactors. As a
technical contributor and then project manager for this NRC effort, Dr. Barnes conducted
human factors reviews of selected licensees' EOPs and procedures programs to assess
the effectiveness of the NRC's EOP upgrade requirements, as described in
NUREG-0899, Guidelines for the Preparation of Emergency Operating Procedures.

Emergency Operating Procedures Program--Review of Operating Plants and Near-Term
Operating Licensees. This project entailed the review of Procedures Generation
Packages submitted by operating plants and near-term licensees to the NRC to evaluate
their compliance with NRC regulations and guidelines. Dr. Barnes managed the team of
technical communicators and human factors specialists responsible for conducting these
reviews.




The Development, Use and Control of Maintenance Procedures in Nuclear Power
Plants: Problems and Recommendations. Dr. Barnes provided leadership in conducting
site visits to commercial power plants to gather data about maintenance procedures and
summarized the results for the project final report.

Improving the Usability of Palo Verde Procedures. Managed by Dr. Barnes, this large
project involved performing a systematic assessment of the Palo Verde operating
procedures program, including administrative controls, and developing
recommendations for improving it. Based on the assessment, the project team
developed a training program for Palo Verde procedure writers, prepared writers' guides
and a training handbook, and provided human factors assistance in the validation and
verification of the new EOPs.

Improving the Usability of Crystal River Operating Procedures. This project entailed an
evaluation of the Crystal River operating procedures program, the revision of their
writers' guide, and the development and delivery of a training program for their operating
procedure writers. As project manager and technical contributor, Dr. Barnes supervised
the assessment of their program and procedures, oversaw the development of the
training handbook, and participated in the delivery of the short-course.

Evaluating Palisades Emergency Operating Procedures. In response to the
recommendations of an NRC inspection team, the Palisades emergency operating
procedures writers' guide and the procedures themselves were reviewed from a human
factors perspective, and recommendations for enhancements were provided.

Training Needs Assessment for Procedure Writers at DOE Nuclear Facilities.
Conducted for the DOE's former Office of Policy and Standards, this project involved an
assessment of the training needs of procedure writers and managers in DOE nuclear
facilities as well as evaluating various alternative methodologies for training delivery.

PROFESSIONAL AFFILIATIONS

Past Chair, Human Factors Division of the American Nuclear Society
Member, IEEE Standards Committee SC-5, Human Factors

SELECTED PUBLICATIONS AND PRESENTATIONS
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presented at the American Nuclear Society's 14th Biennial Conference on Reactor Operating
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Olson, J. & Barnes, V. (1989, April) Random Drug Testing in the Workplace. Paper presented
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D., Olson, J., & Christensen, J. (1989) Fitness for Duty in the Nuclear Power Industry: A
Review of Technical Issues. NUREG/CR-5227, Supplement 1, PNL-6652, BHARC-700/88/018.
Springfield, VA: National Technical Information Service.
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2. NUREG/CR-5228, PNL-6653, BHARC-700/88/017. Springfield, VA: National Technical
Information Service.

Olson, J., Barnes, V., & Saari, L. (1988, December) Drug Testing in the Workplace:
Alternative Strategies. Paper presented at the International Conference on Crime, Drugs, &
Social Control. Hong Kong, China.




Beach, L., Christensen-Szalanski, J. & Barnes, V. (1987) Assessing human judgment: Has it
been done, can it be done, should it be done? In G. Wright and P. Ayton (Eds.), Judgmental
Forecasting. Chichester, England: Wiley.
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Springfield, VA: National Technical Information Service.

Morgenstern, M., Barnes, V., Radford, L., Wheeler, W., & Badalamente, R. (1986, March).
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the

American Nuclear Society International Meeting on Nuclear Power Plant Maintenance. Salt
Lake City, UT.

Lindell, M. & Barnes, V. (1985, April) Protective response to technological emergency: Risk
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June Cai
Statement of Qualifications

Current Position

Senior Safety Culture Program Manager
Office of Enforcement

Education
B.S. Applied Psychology, 2002, Georgia Institute of Technology
M.A. Psychology — Human Factors & Applied Cognition, 2006, George Mason University

Additional course work in organizational psychology

Relevant Experience

Office of Enforcement October 2009 - present
Senior Safety Culture Program Manager

o Staff lead in advising, developing, and implementing activities for supporting and improving
NRC'’s internal safety culture.

o Leading implementation of Internal Safety Culture Task Force (2008-2009)
recommendations.

o Communicating and coordinating with a range of agency offices, groups, managers,
and staff on internal safety culture activities.

o Advising agency management and staff on issues related to internal safety culture to
ensure consistency and quality of implementation.

o Developing diverse training and communications products and providing briefings to
various audiences.

o Conducted detailed review and analysis of Office of Inspector General’s (OIG) 2009
Safety Culture and Climate Survey results.

e Leading variety of continuous learning and improvement efforts on safety culture, including
benchmarking other agencies and organizations, learning from operating experience from
other industries, and training and development of new staff.

e Advising and participating in initiative to develop a Commission Safety Culture Policy
Statement and common safety culture terminology.

Office of Enforcement June 2007 — October 2009
Enforcement Specialist (two temporary promotions: August — November 2008 to Task Force
Team Lead, and May — August 2009 to Safety Culture Program Manager)

o Led Internal Safety Culture Task Force as Assistant Team Lead.
o Designed data collection approach, made assignments, and conducted multiple data
collection tasks.



o Developed and implemented strategies and project plans, consolidated and reviewed
results, and wrote the final report.

o Facilitated task force meetings and discussions on controversial topics.

o Briefed Commission and senior agency management on results and recommendations.

Developed policy and activities to enhance the agency’s treatment of licensee safety culture,

including a Commission policy statement, common set of terminology for the nuclear

industry, and enhancements to the revised Fuel Cycle Oversight Program and the Reactor

Oversight Program.

Led revisions to the safety culture portions of Inspection Procedure 95003.

Conducted safety culture assessment activities and review of corrective action plans for the

Palo Verde 95003 inspection in Fall 2007.

Participated in Alternative Dispute Resolution mediation session with a licensee with safety

culture issues, and conducted follow-up inspection activities to evaluate progress in

implementation of agreement terms.

Conducted analysis of treatment of safety culture by current fuel cycle inspection and

oversight program and identified options for enhancement.

Reviewed allegation data from multiple sources to identify trends. Developed input for the

annual report.

Office of Nuclear Reactor Regulation April 2003 — June 2007
Human Factors Analyst

Performed multiple onsite inspections of safety culture, safety conscious work environment,
and human performance at nuclear power plants. Conducted on-site inspection,
assessment, and documentation activities.
Led agency efforts to develop multi-stage training for inspectors on safety culture. Activities
included computer-based training, seminars, modifications to courses, and just-in-time
training.
Improved agency treatment of safety culture and safety conscious work environment for
operating reactors by enhancing inspection and oversight program.
Conducted evaluation of Institute of Nuclear Power Operations (INPO)’s safety culture
assessment approach.
Led group performing periodic operating experience reviews on human performance issues
in the nuclear industry.
Evaluated propose licensed amendments in human factors areas.
Improved organizational effectiveness for office during rotational assignment.

o Led projects in knowledge management area.

o Initiated and coordinated seminars for supervisors and staff.

o Improved internal communications.
Evaluated OIG Safety Culture and Climate survey results and conducted focus groups to
identify improvements. Implemented improvement activities.
Upgraded the agency tracking system for human performance issues to improve
functionality and usability. Improved contract requirements for the system maintenance.



Conducted data analysis in response to specific requests.

Office of Research

Risk and Reliability Analyst May 2002 - April 2003

o Developed database to track information on Human Reliability Analysis and conducted
research to identify resources.

¢ Participated on research projects to identify best practices for conducting Human Reliability
Analysis.



Molly J. Keefe
Statement of Professional Qualifications

Current Position:

Human Factors Specialist Health Physics and Human Performance Branch
Division of Inspections and Regional Support
Office of Nuclear Reactor Regulation

Education:

B.A. Monmouth College, Monmouth, IL, 2000, Sociology and Anthropology
Associated Colleges of the Midwest Washington Semester Program, Washington, DC
Fall 1998, Anthropology and Environmental Studies
M.A. The American University, Washington, D.C. 2002, Sociology, Comprehensive Exam
Designations: Ph.D. pass

Experience in Safety Culture

U.S. Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation March
2010 -- present
Human Factors Specialist

e Serve as the Division expert for safety culture and participate in the NRC working
group on safety culture policy

¢ Recommend changes to the Reactor Oversight Process (ROP) to reflect
changes to NRC'’s safety culture policy and lessons learned through
implementation of the ROP

e Present speeches at workshops and conferences on NRC activities in the area of
safety culture.

o Advise staff in NRC regional offices on whether inspection findings are indicative
of safety culture weaknesses

U.S. Nuclear Regulatory Commission, Office of New Reactors August 2007 — March
Human Factors Analyst 2010
o Assisted with development of new construction inspection program with an
emphasis on safety culture.
¢ Participated in a task force to modify existing safety culture performance
measures and inspection procedures for use with new reactor construction
o Assessed the applicability of internal safety culture best practices at other
organizations for applicability to the agency



U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory October 2003 - August
Research Human Factors Analyst 2007

o Served as project manager for contract to develop techniques to assess and
mitigate insider threat
o Developed Guidance for the Fitness for Duty/Managing Fatigue in Control
Rooms Regulation:
Title 10 CFR 50 Part 26
o Researched international safety culture practices and programs to support the
agency during development of Reactor Oversight Process changes enhancing
safety culture.
e Designed survey instruments for assessing safety culture
e Served on Safety Culture Working Group to enhance and modify inspection
process and procedures
¢ Identified measurable safety culture indicators for use in the inspection program
o Developed safety culture training for agency inspectors
e Developed and delivered training to commission emergency response
employees in NRC'’s allegation process
e Led focus groups with commission employees as part of NRC’s internal
organizational culture assessments
¢ Conducted interviews with first-line supervisors and senior management teams
during NRC’s organizational culture assessments
¢ Inspected nuclear power plant human performance, organizational management,
and safety culture at power plants in Ohio, Arizona, New Jersey, and lowa:
o Conducted focus groups and interviews with plant staff and
management to understand and assess site organizational culture
o Observed training and daily plant operations to assess conduct of
business and identify indications of the organizations’ safety
culture
o Analyzed data inputs and wrote organizational culture evaluations
and inspection reports.



Audrey L. Klett

CURRENT POSITION

Reactor Operations Engineer, Performance Assessment Branch, Division of Inspection and
Regional Support, Office of Nuclear Reactor Regulation, US Nuclear Regulatory Commission

Education
University of lllinois at Urbana-Champaign, Urbana, IL
B.S. in Electrical Engineering

Minor in Mathematics
Graduation: December 2002

Professional Experience

U.S. Nuclear Regulatory Commission (NRC) 2003-Present

Reactor Operations Engineer, May 2008 to present
Division of Inspection and Regional Support
Office of Nuclear Reactor Regulation

e Serve as the lead for the Reactor Oversight Process (ROP) Operating Reactor
Assessment Program

e Served as the lead for the problem identification and resolution and supplemental
inspection procedures from May 2008 to December 2009

e Served as the division lead for safety culture and substantive cross-cutting issues from
September 2008 to December 2009

o Presented at NRC and industry workshops and to the Advisory Committee on Reactor
Safeguards on implementation of safety culture in the ROP

o Assisted in the development of the draft NRC Safety Culture Policy Statement

o Developed ROP safety culture implementation training for inspectors

Electrical Engineer, October 2006 to May 2008
Division of Engineering
Office of Nuclear Reactor Regulation

o Developed safety evaluations for license amendments and backfit determinations
e Developed inspection procedures related to emergency diesel generator testing
e Served as the technical lead for emergency diesel generator and cable testing issues



Reactor Engineer Inspector, January 2003 to October 2006
U.S. Nuclear Regulatory Commission Region Il Office
Division of Reactor Safety

o Performed inspections in the areas of problem identification and resolution, plant design,
modifications, and fire protection
e Served on a rotation to the Point Beach Nuclear Plant Resident Inspector Office



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
NORTHERN STATES POWER COMPANY Docket Nos. 50-282-LR/ 50-306-LR

(Prairie Island Nuclear Generating Plant,
Units 1 and 2)
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AFFIDAVIT OF DR. VALERIE E. BARNES

I, Valerie E. Barnes, do hereby declare under penalty of perjury that my statements in
the foregoing testimony and my statement of professional qualifications are true and correct to

the best of my knowledge and belief.

Executed in Accordance with 10 CFR § 2.304(d)
Dr. Valerie E. Barnes
Senior Technical Advisor for Human Factors
Division of Risk Analysis
Office of Nuclear Regulatory Research
U.S. Nuclear Regulatory Commission
Mailstop C-4A07M
Washington, DC 20555-0001
(301) 251-7585
Valerie.barnes@nrc.gov

Dated at Rockville, Maryland
this 30™ day of July, 2010
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In the Matter of
NORTHERN STATES POWER COMPANY Docket Nos. 50-282-LR/ 50-306-LR
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AFFIDAVIT OF JUNE CAI

I, June Cai, do hereby declare under penalty of perjury that my statements in the
foregoing testimony and my statement of professional qualifications are true and correct to the

best of my knowledge and belief.

Executed in Accordance with 10 CFR § 2.304(d)
June Cai
Senior Safety Culture Program Manager
Office of Enforcement
U.S. Nuclear Regulatory Commission
Mailstop O-A15A
Washington, DC 20555-0001
(301) 415-5192
June.cai@nrc.gov

Dated at Rockville, Maryland
this 30" day of July, 2010



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
NORTHERN STATES POWER COMPANY Docket Nos. 50-282-LR/ 50-306-LR

(Prairie Island Nuclear Generating Plant,
Units 1 and 2)
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AFFIDAVIT OF MOLLY JEAN KEEFE

I, Molly Jean Keefe, do hereby declare under penalty of perjury that my statements in
the foregoing testimony and my statement of professional qualifications are true and correct to

the best of my knowledge and belief.

Executed in Accordance with 10 CFR § 2.304(d)
Molly Jean Keefe
Human Factors Specialist
Health Physics and Human Performance Branch
Division of Inspection and Regional Support
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mailstop O-7G13
Washington, DC 20555-0001
(301) 415-5717
Molly.keefe@nrc.gov

Dated at Rockville, Maryland
this 30™ day of July, 2010
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In the Matter of
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AFFIDAVIT OF AUDREY L. KLETT

I, Audrey L Klett, do hereby declare under penalty of perjury that my statements in the
foregoing testimony and my statement of professional qualifications are true and correct to the

best of my knowledge and belief.

Executed in Accordance with 10 CFR § 2.304(d)
Audrey L. Klett
Reactor Operations Engineer
Performance Assessment Branch
Division of Inspection and Regional Support
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mailstop O-7G13
Washington, DC 20555-0001
(301) 415-0489
Audrey.klett@nrc.gov

Dated at Rockville, Maryland
this 30™ day of July, 2010



	NRC Staff PlasseTestimony Quals & Affidavit
	NRC Staff Testimony Plasse
	Rick Plasse resume doc
	Richard Plasse.pdf

	NRCStaffTestimonyReactorRefuelingCavityQauls&Affidavits
	NRC Staff Giessner Testimony Quals & Affidavit.pdf
	NRC Staff Testimony Giessner _draft_.pdf
	Jack Giessner Qualifications
	John Giessner

	NRC Staff Safety Culture Testimony Quals & Affidavit


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for complaince with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.  )
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for complaince with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.  )
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for complaince with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.  )
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for complaince with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.  )
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


