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NUCLEAR REGULATORY COMMISSION 

REGION II 
SAM NUNN ATLANTA FEDERAL CENTER  
61 FORSYTH STREET, SW, SUITE 23T85 

ATLANTA, GEORGIA  30303-8931 

 
                                                                                                                                                                                        

March 11, 2010 
 
Mr. David A. Heacock 
President and Chief Nuclear Officer 
Virginia Electric and Power Company 
Innsbrook Technical Center 
5000 Dominion Boulevard 
Glen Allen, VA 23060 
 
SUBJECT: NORTH ANNA POWER STATION - NRC COMPONENT DESIGN BASES 

INSPECTION - INSPECTION REPORT 05000338/2009007 AND 
05000339/2009007 

 
Dear Mr. Heacock: 
 
On December 10, 2009, U. S. Nuclear Regulatory Commission (NRC) completed an inspection 
at your North Anna Power Station Units 1 and 2.  The enclosed inspection report documents the 
inspection results, which were initially discussed on December 10, 2009, and again on January 
25, 2010 with Mr. Eric Hendrixson and other members of your staff. 
 
The inspection examined activities conducted under your license as they relate to safety and 
compliance with the Commission’s rules and regulations and with the conditions of your license.  
The inspectors reviewed selected procedures and records, observed activities, and interviewed 
personnel. 
 
This report documents three NRC-identified findings of very low safety significance, two of 
which were determined to be violations of NRC requirements.  The NRC is treating these 
violations as non-cited violations (NCVs) consistent with Section VI.A.1 of the NRC Enforcement 
Policy because of their very low safety significance and because they were entered into your 
corrective action program.  If you contest these NCVs, you should provide a response within 30 
days of the date of this inspection report, with the basis for your denial, to the Nuclear 
Regulatory Commission, ATTN.:  Document Control Desk, Washington DC 20555-0001; with 
copies to the Regional Administrator, Region II; the Director, Office of Enforcement, United 
States Nuclear Regulatory Commission, Washington, DC 20555-0001; and the NRC resident 
inspector at the North Anna Power Station.  In addition, if you disagree with the characterization 
of any finding in this report, you should provide a response within 30 days of the date of this 
inspection report, with the basis for your disagreement, to the Regional Administrator, Region II, 
and the NRC Resident Inspector at North Anna Power Station.  The information you provide will 
be considered in accordance with Inspection Manual Chapter 0305. 
 
In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice,” a copy of this letter, its 
enclosure, and your response (if any) will be available electronically for public inspection in the  
NRC Public Document Room or from the Publicly Available Records (PARS) component of the 
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NRC’s document system (ADAMS).  ADAMS is accessible from the NRC Web site at 
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). 
 

Sincerely, 
 
/RA/ 
 
Binoy B. Desai, Chief 
Engineering Branch 1 
Division of Reactor Safety 

 
Docket Nos.: 50-338, 50-339 
License Nos.: NPF-4, NPF-7 
 
Enclosure: Inspection Report 05000338/2009007, 05000339/2009007 
 w/Attachment:  Supplemental Information 
 
cc w/encl: (See page 3) 
 
 
 



VEPCO 2 
 

 

NRC’s document system (ADAMS).  ADAMS is accessible from the NRC Web site at 
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room). 
 

Sincerely, 
 
/RA/ 
 
Binoy B. Desai, Chief 
Engineering Branch 1 
Division of Reactor Safety 

 
Docket Nos.: 50-338, 50-339 
License Nos.: NPF-4, NPF-7 
 
Enclosure: Inspection Report 05000338/2009007, 05000339/2009007 
 w/Attachment:  Supplemental Information 
 
cc w/encl: (See page 3) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
X   PUBLICLY AVAILABLE □   NON-PUBLICLY AVAILABLE □   SENSITIVE         X   NON-SENSITIVE 

ADAMS:  □ Yes ACCESSION NUMBER:_________________________  X   SUNSI REVIEW COMPLETE 

OFFICE RII:DRS RII:DRS RII:DRS RII:DRS CONTRACTOR CONTRACTOR RII:DRP 
SIGNATURE  /RA/ /RA/ /RA/ /RA/ /RA/ 

NAME R. LEWIS J. HAMMAN J. EARGLE A. ALEN C. BARON J. NICELY G. MCCOY 

DATE 3/      /10 3/8/10 3/9/10 3/10/10 3/8/10 3/8/10 3/11/10 

E-MAIL COPY?     YES NO   YES NO   YES NO   YES NO   YES NO   YES NO   YES NO 

OFFICE RII:DRS       
SIGNATURE      

NAME B. DESAI       

DATE 3/      /10       

E-MAIL COPY?     YES NO   YES NO   YES NO   YES NO   YES NO   YES NO   YES NO 

OFFICIAL RECORD COPY           DOCUMENT NAME: S:\DRS\Eng Branch 1\BRANCH INSPECTION FILES\CDBI INSPECTIONS\CDBI 
INSPECTIONS\INSP REPORTS\CDBI Final Inspection 
Reports\NorthAnnaCDBI_2009007_Report(Rev. 1).doc



VEPCO  3 
 

 

cc w/encl: 
 
Daniel G. Stoddard 
Site Vice President 
Virginia Electric and Power Company 
Electronic Mail Distribution 
 
Eric Hendrixson 
Director, Nuclear Safety and Licensing 
Virginia Electric and Power Company 
Electronic Mail Distribution 
 
Chris L. Funderburk 
Director, Nuclear Licensing & Operations Support 
Virginia Electric and Power Company 
Electronic Mail Distribution 
 
Lillian M. Cuoco, Esq. 
Senior Counsel 
Dominion Resources Services, Inc. 
Electronic Mail Distribution 
 
Executive Vice President 
Old Dominion Electric Cooperative 
Electronic Mail Distribution 
 
 
 
 
 

Ginger L. Alligood  
Virginia Electric and Power Company 
Electronic Mail Distribution 
 
Attorney General 
Supreme Court Building 
900 East Main Street 
Richmond, VA   23219 
 
Senior Resident Inspector 
U.S. Nuclear Regulatory Commission 
North Anna Power Station 
P.O. Box 490 
Mineral, VA   23117 
 
Michael M. Cline 
Director 
Virginia Department of Emergency Services 
Management 
Electronic Mail Distribution 
 
County Administrator 
Louisa County 
P.O. Box 160 
Louisa, VA 23093 
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U. S. NUCLEAR REGULATORY COMMISSION 
 
 REGION II 
 
 
 
  Docket Nos.: 50-338, 50-339 
 
 
  License Nos.: NPF-4, NPF-7 
 
 
  Report Nos.: 05000338/2009007, 05000339/2009007 
 
 
  Licensee: Virginia Electric and Power Company (VEPCO) 
 
 
  Facility: North Anna Power Station, Units 1 and 2 
 
 
  Location: 1022 Haley Drive 

Mineral, Virginia 23117 
 
 
  Dates:  November 2 – December 10, 2009 
 
 
  Inspectors: R. Lewis, Senior Reactor Inspector (Lead) 
    R. Moore, Senior Reactor Inspector 

J. Hamman, Reactor Inspector 
J. Eargle, Reactor Inspector 
A. Alen, Reactor Inspector (Trainee) 
C. Baron, Contractor 
G. Nicely, Contractor 

 
 
  Approved by: Binoy Desai, Chief 
    Engineering Branch 1 

   Division of Reactor Safety 
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  SUMMARY OF FINDINGS 
 

IR 05000338/2009007, 05000339/2009007; 11/2/2009 – 12/10/2009; North Anna Power 
Station, Units 1 and 2; Component Design Basis Inspection. 

 
This inspection was conducted by a team of four NRC inspectors and one trainee from 
the Region II office, and two NRC contract inspectors.  Three findings of very low safety 
significance (i.e. Green) were identified during this inspection.  The significance of most 
findings is indicated by their color (Green, White, Yellow, Red) using IMC 0609, 
“Significance Determination Process” (SDP).  Findings for which the SDP does not apply 
may be Green or be assigned a severity level after NRC management review.  The 
NRC's program for overseeing the safe operation of commercial nuclear power reactors 
is described in NUREG-1649, “Reactor Oversight Process,” (ROP) Revision 4, dated 
December 2006. 

 
Cornerstone: Mitigating System 
 
Green: The team identified a finding of very low safety significance (Green) and 

associated NCV of 10 CFR Part 50, Appendix B, Criterion XI, “Test Control,” 
for the licensee’s failure to assure that thermal overload protection devices 
(TOLs) on safety-related motor-operated valve (MOV) circuits of Unit 1 were 
periodically tested to ensure that trip set point drift does not affect the reliability 
or availability of mitigating systems when called upon to operate.  The licensee 
entered this issue into the corrective action program as CR361181. 

 
The inspectors concluded that the finding was more than minor in that the 
finding involves the mitigating systems cornerstone attribute of procedure 
quality and affects the cornerstone objective of ensuring the availability, 
reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences.  Specifically, the inspectors determined that the 
failure to assure that TOLs would not unnecessarily prevent safety related 
valves from performing their function.  This could affect the availability and 
ability of MOVs to respond to initiating events.  As no failures due to TOL 
performance were identified by the inspectors which would affect plant 
response, the inspectors determined this finding and violation of regulatory 
requirements to be of very low safety significance.  The finding was reviewed 
for cross-cutting aspects and none were identified as this was determined to 
not be indicative of current licensee performance. (Section 1R21.2.4) 
 

Green: The inspectors identified a finding having very low safety significance (Green) 
involving the failure of the licensee to ensure that the control settings for the 
non-safety related reserve station service transformer (RSST) ‘A’ replacement 
load tap changer (LTC) controller installed through design change package 
(DCP) 05-108 were correctly implemented such that the LTC could respond as 
expected and credited across the range of design conditions.  The licensee 
declared the RSST inoperable and implemented a change to the controller 
settings in compliance with design, and is tracking further actions under CR 
358215.
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The inspectors concluded that the finding was more than minor in that it is 
associated with the reactor safety mitigating systems cornerstone attribute of 
equipment performance and affects the cornerstone objective of ensuring the 
availability, reliability, and capability of systems that respond to initiating events 
to prevent undesirable consequences.   Specifically, failure of the LTC to 
operate, as credited, due to incorrect LTC controller set points or inadequate 
control voltages, would have caused the 4kV safety related buses to pre-
maturely disconnect from offsite power during a design basis event.  The 
finding is of very low safety significance as it did not result in an actual loss of 
safety function.   Further, this finding did not constitute a violation of NRC 
requirements as the RSST ‘A’ is a non-safety related component.   The team 
also evaluated the finding for cross-cutting aspects and determined it to involve 
a failure to ensure adequately trained resources were available to design, 
check, and review complex digital controllers and their settings, and so 
involved the human performance (H) resources component cross cutting 
aspect (H.2.(c)). (Section 1R21.2.15) 

 
Green: The team identified a finding of very low safety significance and associated 

NCV of 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” for the 
failure to ensure the adequacy of control voltage to the 4160 and 480 VAC 
equipment in support of mitigating system loads; specifically, a lack of voltage 
drop analysis for 125 VDC control power to breaker open/close coil, spring 
charging motors, and other miscellaneous DC loads.  The licensee entered 
this issue into the corrective action program as CR361181. 

 
The inspectors concluded that the finding is more than minor in that it involves 
the mitigating systems cornerstone attribute of design control and affected the 
cornerstone objective of ensuring the availability, reliability, and capability of 
systems that respond to initiating events to prevent undesirable consequences. 
The inspectors determined the failure to assure and verify that adequate 
control voltage was available to close and open the 4160 VAC and 480 VAC 
breakers could have affected the capability of safety-related equipment to 
respond to initiating events.  The finding is of very low safety significance as it 
did not result in an actual loss of safety function.  The team also evaluated the 
finding for cross-cutting aspects and none were identified as this was 
determined to not be indicative of current licensee performance. (Section 
1R21.2.16) 
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REPORT DETAILS 
 
1. REACTOR SAFETY 
 
 Cornerstones: Initiating Events, Mitigating Systems, Barrier Integrity 
 
1R21 Component Design Bases Inspection (71111.21) 

.1 Inspection Sample Selection Process 

 The team selected risk significant components and operator actions for review using 
information contained in the licensee’s Probabilistic Risk Assessment (PRA).  In general, 
this included components and operator actions that had a risk achievement worth factor 
greater than 1.3 or Birnbaum value greater than 1 X10-6.  The components selected were 
located within the following systems:  offsite power, 4kv distribution, DC distribution and 
power supply, emergency diesel generator (EDG), engineered safety features (ESF), 
auxiliary feedwater (AFW), component cooling water (CC), and anticipated transient 
without scram (ATWS) mitigation system actuation circuitry (AMSAC). The sample 
included 18 components, 5 operating experience items, and 6 operator actions. 

 The team performed a margin assessment and detailed review of the selected risk-
significant components to verify that the design bases had been correctly implemented 
and maintained.  This design margin assessment considered original design, potential 
margin reductions due to modifications, or margin reductions identified as a result of 
material condition issues.  Equipment reliability issues were also considered in the 
selection of components for detailed review.  These reliability issues included items 
related to failed performance test results, significant corrective action, repeated 
maintenance, maintenance rule (a)1 status, RIS 05-020 (formerly GL 91-18) conditions, 
NRC resident inspector input of problem equipment, System Health Reports, industry 
operating experience and licensee problem equipment lists.  Consideration was also 
given to the uniqueness and complexity of the design, operating experience, and the 
available defense in depth margins.  An overall summary of the reviews performed and 
the specific inspection findings identified is included in the following sections of the 
report. 

.2 Results of Detailed Reviews 

.2.1 Emergency Diesel Generator Fuel Oil System 

a. Inspection Scope 

The team reviewed the plant technical specifications (TS), updated final safety analysis 
report (UFSAR), design basis documents (DBDs), piping and instrumentation diagrams 
(P&IDs), and associated system lesson plans to establish an overall understanding of 
the design bases of the system.  Design calculations (i.e. net positive suction head 
(NPSH), fuel oil consumption, etc) and system operating parameters were reviewed to 
verify that design bases and design assumptions had been appropriately translated into 
calculations and procedures.  Modifications to the system were reviewed against design 
requirements to verify that the performance capability of the selected components had 
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not been degraded.  Walkdowns, interviews, and instrumentation reviews (specifically, 
day tank and underground storage tank level instruments) were performed to verify that 
the installed configuration would support the design bases functions under 
accident/event conditions, and that they had been maintained to be consistent with 
design assumptions, and that component operation and alignments were consistent with 
design and licensing basis assumptions.  External event analyses were reviewed against 
design specifications and requirements in order to verify that the equipment was 
adequately protected.  Testing procedures and their associated results were reviewed to 
verify that acceptance criteria for the tested parameters were supported by calculations 
or other engineering documents to ensure that the design and licensing bases were met, 
and to verify that individual test and/or analyses validated component operation under 
accident/event conditions.  Interviews of system engineers, health reports and walkdown 
results were utilized to verify that potential degradation was monitored or prevented, and 
that component replacement was consistent with inservice/equipment qualification life.  
The licensee’s response to and actions in light of IN 2009-02, “Biodiesel in Fuel Oil 
Could Adversely Impact Diesel Engine Performance,” were reviewed to verify that 
applicable insights from operating experience had been applied to the selected 
components. 

b. Findings 

 No findings of significance were identified. 

.2.2 Turbine-driven (TD) AFW Pump 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs, P&IDs, and associated system 
lesson plans to establish an overall understanding of the design basis of the component.  
Design calculations (i.e. minimum flow, run out protection, NPSH, and vortex prevention) 
and site procedures were reviewed to verify the design basis and design assumptions 
had been appropriately translated into these documents.  The team requested and 
reviewed system modifications over the life of the component to verify that the subject 
modifications did not degrade the component’s performance capability and were 
appropriately incorporated into relevant drawings and procedures.  A component 
walkdown was conducted to verify that the installed configuration would support its 
design basis function under accident/event conditions and had been maintained to be 
consistent with design assumptions.  Control panel indicators were observed and 
operating procedures reviewed to verify that component operation and alignments were 
consistent with design and licensing basis assumptions.  Operating procedures for 
aligning AFW pumps during a station blackout (SBO), small break loss of coolant 
accident (SBLOCA), or other event scenario that causes a loss of main feed water were 
reviewed to verify that operation of this component was consistent with the design basis 
requirements and analyzed conditions.  Alternate flow paths and water sources, as well 
as possible diversion paths, were reviewed to verify that the process medium would be 
available and unimpeded during an accident.  Test procedures and recent test results 
were reviewed against design basis documents to verify that acceptance criteria for 
tested parameters were supported by calculations or other engineering documents and
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that individual tests and/or analyses validated component operation under 
accident/event conditions.  Vendor documentation, system health reports, preventive 
and corrective maintenance history, and corrective action system documents were 
reviewed in order to verify that potential degradation was monitored or prevented and 
the component replacement was consistent with inservice/equipment qualification life. 

b. Findings 

 No findings of significance were identified. 

.2.3 Component Cooling Water (CC) Pumps 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs, P&IDs, and associated system lesson 
plans to establish an overall understanding of the design bases of the pumps.  Design 
calculations (i.e. minimum flow and NPSH) and site procedures were reviewed to verify 
the design basis and design assumptions had been appropriately translated into these 
documents.  Additionally, the inspectors reviewed calculations that establish cable 
ampacity, voltage drop, protection and coordination, motor BHP requirements, and short 
circuit for the CC pump motor power supply and feeder cable to verify that the design 
basis and design assumptions had been appropriately translated into calculations.  The 
team reviewed system modifications over the life of the component to verify that the 
subject modifications did not degrade the component’s performance capability and were 
appropriately incorporated into relevant drawings and procedures.  Component 
walkdowns were conducted to verify that the installed configurations would support their 
design basis function under accident/event conditions and had been maintained to be 
consistent with design assumptions. Control panel indicators were observed and 
operating procedures reviewed to verify that component operation and alignments were 
consistent with design and licensing basis assumptions.  Additionally, the inspectors 
reviewed time critical operator actions which supported design basis assumptions or 
conclusions.  Test procedures and recent test results were reviewed against design 
basis documents to verify that acceptance criteria for tested parameters were supported 
by calculations or other engineering documents and that individual tests and/or analyses 
served to validate component operation under accident/event conditions.  Vendor 
documentation, system health reports, preventive and corrective maintenance history, 
and corrective action system documents were reviewed in order to verify that potential 
degradation was monitored or prevented and the component replacement was 
consistent with inservice/equipment qualification life. 

b. Findings 

 No findings of significance were identified.
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.2.4 SI-MOV-1867 and SI-MOV-1836, Cold Leg Injection Motor-operated Valves (MOVs)  

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs, P&IDs, and associated system 
lesson plans to establish an overall understanding of the design basis of the 
components.  Design calculations (i.e., minimum voltage and required torque/thrust) and 
site procedures were reviewed to verify the design basis and design assumptions were 
appropriately translated into these documents.  The inspector reviewed the calculations 
for degraded voltage at the MOV terminals, to ensure that proper voltage was utilized in 
the torque calculations.  The inspectors reviewed the calculations that establish cable 
ampacity, control circuit voltage drop, short circuit, and protection/coordination, including 
thermal overload sizing and application.  Additionally, motor control center (MCC) 
breaker maintenance and thermal overload testing programs were reviewed.  The team 
reviewed system modifications over the life of the component to verify that the subject 
modifications did not degrade the component’s performance capability and were 
appropriately incorporated into relevant drawings and procedures.  Component 
walkdowns were conducted to verify that the installed configurations would support their 
design basis function under accident/event conditions and had been maintained to be 
consistent with design assumptions. Control room indicators were observed and 
operating procedures reviewed to verify that component operation and alignments were 
consistent with design and licensing basis assumptions.  Additionally, the inspectors 
reviewed time critical operator actions which supported design basis assumptions or 
conclusions.  Test procedures and recent test results were reviewed against design 
basis documents to verify that acceptance criteria for tested parameters were supported 
by calculations or other engineering documents and that individual tests and/or analyses 
served to validate component operation under accident/event conditions.  Vendor 
documents, system health reports, preventive and corrective maintenance history, and 
corrective action system documents were reviewed in order to verify that potential 
degradation was monitored or prevented and the component replacement was 
consistent with inservice/equipment qualification life.   

b. Findings 

Introduction:  The team identified a finding of very low safety significance (Green) and 
associated NCV of 10 CFR Part 50, Appendix B, Criterion XI, “Test Control,” for the 
licensee’s failure to assure that thermal overload protection devices (TOLs) on safety-
related motor-operated valve (MOV) circuits of Unit 1 were periodically tested.  The 
periodic testing ensures that trip setpoint drift did not affect the reliability, availability, or 
operability of mitigating systems when called upon to operate.    
 
Description:  Regulatory Guide 1.106, Revision 1, “Thermal Overload Protection For 
Electric Motors On Motor-Operated Valves,” to which the licensee is committed, 
specified methods acceptable to the NRC staff for complying with Appendix B, Criterion 
XI with regard to the application of TOLs that are integral with the motor starter for 
electric motors on MOVs. These methods ensure, in part, that the TOLs would not 
needlessly trip, thus preventing the motor from performing its safety-related function. 
The guide allowed the licensee to either bypass the TOL during a design basis event or
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leave the TOL in the MOV circuit continuously, provided that they were sized properly 
and periodically tested, in order to ensure continued functional reliability and the 
accuracy of the trip point. The licensee chose to leave the TOLs in the MOV circuits 
continuously and had established an acceptable criteria for properly sizing TOLs, but 
failed to periodically test them to ensure continued functional reliability and accuracy of 
the trip setpoint for Unit 1. The licensee had established, for Unit 2, a TOL testing 
program in accordance with RG 1.106.  
 
All Unit 1 TOLs are inspected during molded case circuit breaker testing preventive 
maintenance procedure 0-EPM-0304-01, which only consists of a visual inspection, 
verifying freedom of movement and a contact resistance check.  By comparison, the Unit 
2 TOL trip setpoints are fully tested using current injection to verify trip setpoint 
adequacy.  The licensee credited periodic operation of the MOV during operation, 
surveillances, and testing to ensure that the TOLs do not trip prematurely.  Further, the 
licensee had established a conservative protection sizing criteria that met the current 
industry guidelines as recommended in IEEE 741-1990, IEEE Standard Criteria for the 
Protection of Class 1E Power Systems and Equipment in Nuclear Power Generating 
Stations, for the safety related MOVs. However, the existing TOL sizing criteria, without 
periodic testing to determine the susceptibility to trip setpoint drift, had not ensured that 
the applications were adequate to ensure that the safety function would be met for a 
design basis event, which can subject the MOVs to transient voltage dips, possible stall 
conditions, and degraded voltage.  
 
Analysis:  The inspectors determined that failing to assure that TOL’s on safety-related 
MOV circuits were periodically tested was a performance deficiency. The inspectors 
determined that the finding was more than minor in accordance with IMC 0612, “Power 
Reactor Inspection Reports,” Appendix B, “Issue Disposition Screening,” in that the 
finding involved the mitigating systems cornerstone attribute of procedure quality and 
affected the cornerstone objective of ensuring the availability, reliability, and capability of 
systems that respond to initiating events to prevent undesirable consequences.  
Specifically, the inspectors determined that the failure to assure that TOLs would not 
unnecessarily prevent safety related valves from performing their function, but could 
affect the ability of MOVs to respond to initiating events.  The team screened this finding 
in accordance with NRC Inspection Manual Chapter 0609, Appendix A, “Significance 
Determination of Reactor Inspection Findings for At-Power Situations,” and determined 
the finding was of very low safety significance (Green) as no failures due to TOL 
performance were identified by the inspectors which would affect plant response.  The 
finding was reviewed for cross-cutting aspects and none were identified as this was 
determined to not be indicative of current licensee performance.  
 
Enforcement:  10 CFR Part 50, Appendix B, Criterion XI, “Test Control" requires, in part, 
that a test program be established to ensure that systems and components perform 
satisfactorily inservice.  Contrary to the above, as of December 7, 2009, the licensee had 
failed to ensure that an adequate testing program was in place for Unit 1 to assure the 
trip setpoint of the TOLs had not changed after being in service.  As the licensee entered 
this issue into the corrective action program as CR361181, this violation is being treated 
as an NCV, consistent with Section VI.A.1 of the NRC Enforcement Policy (NCV 
05000338/2009007-01, Failure to Perform Periodic TOL Testing on Unit 1).
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.2.5 MS-PCV-101-A/B/C/D, Steam Generator Pressure Relief Valves 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs, P&IDs, and associated system lesson 
plans to establish an overall understanding of the design basis of the components.  
Design calculations and operation procedures were reviewed to verify that the design 
basis and design assumptions had been appropriately translated.  Component 
walkdowns were conducted to verify that the installed configurations would support their 
design basis function under accident/event conditions and had been maintained to be 
consistent with design assumptions. Control panel indicators were observed and 
operating procedures reviewed to verify that component operation and alignments were 
consistent with design and licensing basis assumptions.  Additionally, the inspectors 
reviewed time critical operator actions which supported design basis assumptions or 
conclusions.  External event analyses were reviewed against design specifications and 
requirements in order to verify that the equipment was adequately protected.  Test 
procedures and recent test results were reviewed against design basis documents to 
verify that acceptance criteria for tested parameters were supported by calculations or 
other engineering documents and that individual tests and/or analyses served to validate 
component operation under accident/event conditions.  Vendor documentation, system 
health reports, preventive and corrective maintenance history, and corrective action 
system documents were reviewed in order to verify that potential degradation was 
monitored or prevented and the component replacement was consistent with 
inservice/equipment qualification life. 

b. Findings 

 No findings of significance were identified. 

.2.6 Emergency Diesel Generator (EDG) Building Ventilation 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs, plant layout drawings, and associated 
system lesson plans to establish an overall understanding of the design basis of the 
system.  Design calculations and operation procedures were reviewed to verify that the 
design basis and design assumptions had been appropriately translated and that heat 
will be adequately removed from major components.  A component walkdown was 
conducted to verify that the installed configuration would support its design basis 
function under accident/event conditions and had been maintained to be consistent with 
design assumptions.  Additionally, the team combined these walkdown results with 
calculation reviews to verify that the process medium would be available and unimpeded 
during accident/event condtions.  External event analyses were reviewed against design 
specifications and requirements in order to verify that the equipment was adequately 
protected.  Test procedures and recent test results were reviewed against design basis 
documents to verify that acceptance criteria for tested parameters were supported by 
calculations or other engineering documents and that individual tests and/or analyses 
served to validate component operation under accident/event conditions.  Vendor 
documentation, system health reports, preventive and corrective maintenance history,
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and corrective action system documents were reviewed in order to verify that potential 
degradation was monitored or prevented. 

b. Findings 

 No findings of significance were identified. 

.2.7 MS-TV-211-A/B, TDAFW Pump Steam Admission Valves 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs, P&IDs and associated system lesson 
plans to establish an overall understanding of the design bases of the components.  
Design calculations (i.e. sizing/thrust, stroke time, etc) and system operating parameters 
were reviewed to verify that the design basis and design assumptions had been 
appropriately translated into calculations and procedures.  Modifications to the system 
were reviewed against design documents to verify that performance capability of 
selected components had not been degraded.  Walkdowns, interviews, and 
instrumentation reviews were performed to verify that the installed configurations will 
support their design basis functions under accident/event conditions and had been 
maintained to be consistent with design assumptions.  Testing procedures, their bases, 
and their associated results were reviewed to verify that acceptance criteria for the 
tested parameters were supported by calculations or other engineering documents to 
ensure that the design and licensing bases were met, and to verify that individual test 
and/or analyses validate component operation under accident/event conditions.  
Interviews of system engineers, health reports and walkdown results were utilized to 
verify that potential degradation is monitored or prevented, and that component 
replacement is consistent with inservice/equipment qualification life.   

b. Findings 

 No findings of significance were identified. 

.2.8 Turbine Building Emergency Switchgear Room Flood Barrier 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs and associated system lesson plans to 
establish an overall understanding of the design basis of the component.  Civil 
calculations and plant procedures were reviewed to verify that design bases and design 
assumptions have been appropriately translated into calculations and procedures.  
Modifications to the system were reviewed against design documents to verify that 
performance capabilities of selected components had not been degraded.  The team 
walked down the flood barrier system, reviewed corrective action and maintenance 
history, and reviewed test results to confirm that the installed configuration would 
support its design basis function under accident/event conditions and that potential 
degradation was monitored or prevented.
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b. Findings 

 No findings of significance were identified. 

.2.9 Cold Leg Accumulators 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs, P&IDs, and associated system 
lesson plans to establish an overall understanding of the design bases of the 
components.  Sizing calculations and site procedures were reviewed to verify the design 
basis and design assumptions had been appropriately translated into these documents.  
Instrument maintenance and calibration procedures were reviewed in conjunction with 
the above to verify that instrumentation was maintained such that component inputs and 
outputs were suitable for application and would be acceptable under accident/event 
conditions.  Accumulator refill procedures and practices were reviewed against design 
and licensing bases to verify that component operation and alignments were consistent 
with assumptions.  Modifications affecting the accumulator injection were reviewed to 
verify that the performance capability of the selected components had not been 
degraded through those modifications.  Interviews of system engineers, health reports 
and corrective action system reviews were utilized to verify that potential degradation 
was monitored or prevented, and that component replacement was consistent with 
inservice/equipment qualification life. 

b. Findings 

 No findings of significance were identified. 

.2.10 Component Cooling Water Head Tank 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs and associated system lesson plans to 
establish an overall understanding of the design basis of the component.  Sizing 
calculations and site procedures were reviewed to verify the design basis and design 
assumptions had been appropriately translated into these documents.   A component 
walkdown was conducted to verify that the installed configuration would support its 
design basis functions under accident/event conditions and had been maintained to be 
consistent with design assumptions.  Valve alignment observation was compared to 
walkdown results and procedure reviews to verify that component operation and 
alignments were consistent with design and licensing basis assumptions and that the 
process medium would be available and unimpeded during accident/event conditions.  
External event analyses were reviewed against design specifications and requirements 
in order to verify that the equipment was adequately protected.  Test procedures and 
recent test results were reviewed against design basis documents to verify that 
acceptance criteria for tested parameters were supported by calculations or other 
engineering documents and that individual tests and/or analyses validated component 
operation under accident/event conditions.  Vendor documentation, system health 
reports, preventive and corrective maintenance history, and corrective action system 
documents were reviewed in order to verify that potential degradation was monitored or 
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prevented and that component replacement was consistent with the inservice/equipment 
qualification life. 

b. Findings 

 No findings of significance were identified. 

.2.11 Vital Batteries 2-BY-B-02 and 2-BY-B-03 

a. Inspection Scope 

The team reviewed the plant TS, UFSAR, DBDs and associated system lesson plans to 
establish an overall understanding of the design basis of the components.  Design 
calculations (i.e. battery sizing, loading, and voltage) and site procedures (i.e. 
maintenance and operation) were reviewed to verify that the design basis and design 
assumptions had been appropriately translated into these documents.  Test procedures 
and recent testing results were reviewed in order to verify that acceptance criteria for 
tested parameters were supported by calculations or other engineering documents to 
ensure that design and licensing bases were met and that individual tests and or 
analyses validated component operation under accident/event conditions.  Modifications 
to the system were reviewed against design documents to verify that performance 
capabilities of selected components had not been degraded.  The inspectors conducted 
a visual non-intrusive inspection to assess installation, configuration, material condition, 
and potential vulnerability to hazards of the batteries and their associated chargers.  The 
inspectors reviewed vendor manuals and construction drawings, and performed focused 
field inspections to verify that the installed configuration would support its design basis 
function under accident/event conditions and that the equipment was properly protected.   
Interviews with system engineers and maintenance personnel were conducted, system 
health reports, component maintenance history and licensee corrective action program 
reports were reviewed to verify that potential degradation was monitored or prevented 
and the component replacement was consistent with inservice/equipment qualification 
life. 

b. Findings 

 No findings of significance were identified. 

.2.12 Reactor Trip Breakers 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs and associated system lesson 
plans to establish an overall understanding of the design basis of the component.  
Design calculations (i.e. coordination and short circuit) and site procedures (i.e. 
maintenance and testing) were reviewed to verify that the design basis and design 
assumptions had been appropriately translated into these documents.  Control wiring 
diagrams and DC loading calculations were reviewed to verify that component inputs 
and outputs were suitable for application and would be acceptable under accident/event 
conditions.  The inspectors conducted a walkdown of the breakers, reviewed vendor
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manuals and construction drawings, and performed alignment verifications to verify that 
the installed configuration would support its design basis function under accident/event 
conditions and that the equipment was properly protected.  System health reports, 
component maintenance history and licensee corrective action program reports were 
reviewed to verify that potential degradation was monitored or prevented and the 
component replacement was consistent with inservice/equipment qualification life.  
Environmental qualification documents and procurement specifications were reviewed to 
verify that equipment qualification is suitable for the environment expected under all 
conditions.  The licensee’s response to and actions in light of GL 85-09, Salem ATWS, 
were reviewed to verify that applicable insights from operating experience had been 
applied to the selected components. 

b. Findings 

 No findings of significance were identified. 

.2.13 Switchyard Batteries 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs and associated system lesson 
plans to establish an overall understanding of the design basis of the components.  
Design calculations (i.e. battery sizing, loading, and voltage) and site procedures (i.e. 
maintenance and operation) were reviewed to verify that the design basis and design 
assumptions had been appropriately translated into these documents.  Test procedures 
and recent testing results were reviewed in order to verify that acceptance criteria for 
tested parameters were supported by calculations or other engineering documents to 
ensure that design and licensing bases were met and that individual tests and or 
analyses validated component operation under accident/event conditions.  Battery room 
temperature was reviewed to verify that the equipment qualification was suitable for the 
environment expected under all conditions.  The inspectors conducted a walkdown of 
the batteries and their associated chargers, reviewed vendor manuals and construction 
drawings, and performed focused field inspections to verify that the installed 
configuration would support its design basis function under accident/event conditions 
and that the equipment was properly protected.   Interviews with system engineers and 
maintenance personnel were conducted, system health reports, component 
maintenance history and licensee corrective action program reports were reviewed to 
verify that potential degradation was monitored or prevented and the component 
replacement was consistent with inservice/equipment qualification life. 

b. Findings 

 No findings of significance were identified. 

.2.14 Emergency Diesel Generator (EDG) 2J Load Profile 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs and associated system lesson 
plans to establish an overall understanding of the design basis of the component.
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Design calculations (i.e. voltage and loading) and site procedures (i.e. maintenance and 
testing) were reviewed to verify that the design basis and design assumptions had been 
appropriately translated into these documents.  Modifications to the system were 
reviewed against design documents to verify that performance capabilities of selected 
components had not been degraded.  System health reports, component maintenance 
history and licensee corrective action program reports were reviewed to verify that 
potential degradation was monitored or prevented and the component replacement was 
consistent with inservice/equipment qualification life.  The inspectors reviewed selected 
industry OE and any plant actions to address the applicable issues to ensure that 
applicable insights from operating experience have been applied.  The inspectors 
performed a visual non-intrusive inspection to assess installation, configuration, material 
condition, and potential vulnerability to hazards to verify the component installed 
configurations have been maintained to be consistent with design assumptions.   

b. Findings 

 No findings of significance were identified. 

.2.15 Reserve Station Service Transformer (RSST) A 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs and associated system lesson 
plans to establish an overall understanding of the design basis of the component.  Load 
flow calculations were reviewed to verify that station offsite power would be available 
and unimpeded during accident/event conditions.  The inspectors reviewed periodic 
maintenance and testing practices to ensure the equipment is maintained in accordance 
with industry practices.  Calculations for the automatic load tap changer voltage and time 
delay settings were reviewed to verify that the design basis and assumptions have been 
appropriately translated into design calculations.   Support system calculations and 
vendor information were reviewed in order to verify that energy sources, including those 
used for control functions would be available and adequate during accident/event 
conditions.  Modifications to the system were reviewed against design documents to 
verify that performance capabilities of selected components had not been degraded.  
The inspectors conducted a walkdown of the transformers and their associated 
auxiliaries, reviewed vendor manuals and construction drawings, and performed focused 
field inspections to verify that the installed configuration would support its design basis 
function under accident/event conditions and that the equipment was properly protected.   
Interviews with system engineers and maintenance personnel were conducted, system 
health reports, component maintenance history and licensee corrective action program 
reports were reviewed to verify that potential degradation was monitored or prevented 
and the component replacement was consistent with inservice/equipment qualification 
life.  The inspectors reviewed selected industry OE and any plant actions to address the 
applicable issues to verify that applicable insights from operating experience have been 
applied. 

b. Findings 

Introduction:  The inspectors identified a finding of very low safety significance (Green) 
involving the failure of the licensee to ensure that the control settings for the non-safety
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related RSST ‘A’ replacement load tap changer (LTC) controller installed through design 
change package (DCP) 05-108 were correctly implemented, as required by STD-GN-
0001, Rev 43, “Instructions for DCP Preparation”, such that the LTC could respond as 
expected and credited across the range of design conditions.  The licensee entered this 
problem in their corrective action program as CR 358215. 
 
Description:  The implementing DCP 05-108 was issued in accordance with STD-GN-
0001, which required adequate checking and review of design change packages prior to 
issue.  Specifically, issued voltage analysis, EE-0008, credited the operation of the LTCs 
for offsite power source operability as being able to reset the degraded voltage relays 
following a design basis event.  The correct under-voltage (UV) blocking value is < 90 
VAC (at the input to the LTC) which is < 73% of the RSST output voltage setting, i.e. 
3150 volts.  The degraded voltage relay requirement settings are 3675 VAC, therefore, 
the LTCs should continue functioning and regulating to at least the degraded voltage 
setting and/or lowest expected voltage transient during a design basis event. 
 
The licensee designed a new power supply for the LTC controls and drive motor from 
the 480V class 1E power system.  The licensee was able to perform an evaluation of the 
available control voltage during the assessment, therefore satisfying the inspectors that 
adequate voltage would be available.  However, the inspectors, in questioning the 
licensee on the adequacy of the voltage supply to the LTC, caused the licensee to look 
more closely at the settings installed in the controller.  The LTC UV blocking setting was 
found to be set at 90% of the RSST output voltage setting which is equal to a Safety 
Related bus voltage level of 3883 VAC, against a requirement of 3675 VAC.  This as 
found setting would have prevented the LTC from changing the voltage taps during a 
design basis event.  Failure of the automatic LTC controls and motor to operate, as 
credited, due to incorrect settings or inadequate control voltage, would have caused the 
4kV safety related buses to pre-maturely disconnect from offsite power.  As a result of 
the incorrect setting, the licensee declared RSST ‘A’ inoperable, as the licensee was 
unable to verify that they were fully able to meet GDC-17 "preferred source" 
requirements.  The licensee issued CR 358215 and subsequently updated the existing 
calibration procedure with the correct user defined settings.  A work package then 
implemented the correct values into the controller logic for RSST ‘A’ and tested the 
device per the applicable calibration procedure.   
 
Analysis:  The failure of the licensee to verify the adequacy of DCP 05-108, as required 
by licensee procedure STD-GN-0001, to ensure that the control settings for the RSST ‘A’ 
LTC were correctly implemented such that the LTC could respond as expected and 
credited across the range of design conditions, was determined by the team to reflect a 
performance deficiency.  This performance deficiency was determined to be more than 
minor, in that it was associated with the reactor safety mitigating systems cornerstone 
attribute of equipment performance and affected the cornerstone objective of ensuring 
the availability, reliability, and capability of systems that respond to initiating events to 
prevent undesirable consequences.   Specifically, failure of the LTC to operate, as 
credited, due to an incorrect LTC controller setpoint, would have caused the 4kV safety 
related buses to pre-maturely disconnect from offsite power during a design basis event.  
The team screened this finding in accordance with NRC Inspection Manual Chapter 
0609, Appendix A, “Significance Determination of Reactor Inspection Findings for At-
Power Situations,” and determined the finding was of very low safety significance
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(Green) as it did not result in an actual loss of safety function.  The team also evaluated 
the finding for cross-cutting aspects and determined it to involve a failure to ensure 
adequately trained resources were available to design, check, and review complex 
digital controllers and their settings, and so involved the human performance resources 
component cross cutting aspect (H.2.(c)). 
 
Enforcement:  North Anna procedure STD-GN-0001, Rev 43, “Instructions for DCP 
Preparation” requires, in part, adequate checking and review of design change packages 
prior to issue. Contrary to the above, the licensee failed to ensure that the control 
settings for the non-safety related RSST ‘A’ replacement load tap changer (LTC) 
controller installed during DCP 05-108 were correctly implemented such that the LTC 
could respond as expected and credited across the range of design conditions.  
Because this finding does not involve a violation of regulatory requirements, has a very 
low safety significance, and has been entered in the licensee’s corrective action program 
as CR 358215, it is identified as (FIN 05000338,339/2009007-02, Failure to Ensure 
RSST ‘A’ LTC Controller Settings Were Correctly Implemented). 

.2.16 EDG 4160 VAC Output/Feeder Breaker 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs and associated system lesson 
plans to establish an overall understanding of the design basis of the EDG 4160 VAC 
output/feeder breaker.  Design calculations (i.e. coordination and short circuit) and site 
procedures (i.e. maintenance and testing) were reviewed to verify that the design basis 
and design assumptions had been appropriately translated into these documents and 
that the equipment is maintained in accordance with industry practices.  Control wiring 
diagrams and DC loading and voltage drop calculations were reviewed to verify that 
component inputs and outputs were suitable for application and would be acceptable 
under accident/event conditions.  A component walkdown was conducted to verify that 
the installed configuration would support design basis function under accident/event 
conditions and had been maintained to be consistent with design assumptions.  System 
health reports, component maintenance history and licensee corrective action program 
reports were reviewed to verify that potential degradation was monitored or prevented 
and the component replacement was consistent with inservice/equipment qualification 
life.     

b. Findings 

Introduction:  The inspectors identified an NCV of 10 CFR Part 50, Appendix B, Criterion 
III, “Design Control,” for the failure to ensure the adequacy of control voltage to the 4160 
and 480 VAC equipment in support of mitigating system loads; specifically, a lack of 
voltage drop analysis for 125 VDC control power to breaker open/close coil, spring 
charging motors, and other miscellaneous DC loads.  The licensee entered this issue 
into their corrective action program as CR 361405.  
 
Description:  The team’s review of the licensee’s 125 VDC calculations found them to 
evaluate the vital battery loading and the capability of the vital batteries to supply those 
loads through the computation of voltage drops to the distribution boards and not to the 
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connected loads or end devices.  The licensee did not have calculations or analyses to 
determine the voltages available at 125 VDC control power to breaker open/close coils, 
breaker spring charging motors, and other miscellaneous DC loads during a loss-of-
offsite-power/loss-of-coolant (LOOP/LOCA) event.  The licensee had however evaluated 
the EDG 1H and 2H breaker controls as a result of DCP 83-23 in calculation EE-012.  
The results showed that voltages at the breaker close coils were calculated to be less 
than the required 70 VDC and resulted in the licensee requiring periodic minimum 
voltage testing of those devices.   
 
The inspectors additionally identified that breaker spring charging motors require a 
minimum voltage of 90 VDC, but during periodic breaker preventive maintenance in 0-
EPM-0302-01 the licensee only evaluates the devices at 133 VDC, which is the higher 
expected float voltage, as compared to an operational/design minimum.  The springs are 
not verified to be charged except for when the breakers are racked into the cubicles.   
The licensee submitted CRs 356482 and 356663 associated with the breaker spring 
charging motor concerns.   
 
The licensee performed a simplified evaluation to determine the worst case available 
close and open coil voltage at the worst case breaker and spring charging motors fed 
from the 4160 VAC and 480V AC safety-related switchgear.  A total of five circuits from 
the 4160 VAC emergency buses and two circuits from the 480V Switchgear buses were 
evaluated.  All of the circuits evaluated, with the exception of one, had adequate voltage 
to the devices.  One circuit, however required 70 VDC, but was calculated only to have 
67.26 VDC available.  Based on coil testing for similar circuits, the licensee concluded 
that the device would be expected to operate successfully with 67.26 VDC available.  
The inspectors reviewed the evaluations and found that based on a limited, but 
conservative sample, that it would be expected that the required loads would operate 
during a design basis event. 
 
Analysis:  The inspectors determined that failing to verify the adequacy of the design of 
the essential 4160 VAC and 480 VAC circuit breaker controls, spring charging motors, 
and other required loads was a performance deficiency.  The inspectors concluded that 
the finding was greater than minor in accordance with IMC 0612, “Power Reactor 
Inspection Reports,” Appendix B, “Issue Screening,” issued on December 24, 2009 
because the finding involved the mitigating systems cornerstone attribute of design 
control and affected the cornerstone objective of ensuring the availability, reliability, and 
capability of systems that respond to initiating events to prevent undesirable 
consequences.  Specifically, the failure to assure and verify that adequate control 
voltage was available to close and open the 4160 VAC and 480 VAC breakers could 
have affected the capability of safety-related equipment to respond to initiating events.  
The finding was evaluated in accordance with NRC Inspection Manual Chapter 0609, 
Appendix A, “Significance Determination of Reactor Inspection Findings for At-Power 
Situations,” and determined to be of very low safety significance (Green) as it did not 
result in an actual loss of safety function.  The finding was evaluated for cross-cutting 
aspects and none were identified as this was determined to not be indicative of current 
licensee performance.
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Enforcement:  Title 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” requires, 
in part, that design control measures shall provide for verifying or checking the adequacy 
of design, such as by the performance of design reviews, by the use of alternate or 
simplified calculational methods, or by the performance of a suitable testing program.   
Contrary to the above, as of December 7, 2009, the licensee had failed to ensure the 
adequacy of control voltage to the 4160 and 480 VAC equipment in support of mitigating 
system loads; specifically, the licensee lacked voltage drop analysis for 125 VDC control 
power to breaker open/close coil, spring charging motors, and other miscellaneous DC 
loads.  The licensee entered this issue into the corrective action program as CR 361405, 
this violation is being treated as an NCV, consistent with Section VI.A.1 of the NRC 
Enforcement Policy (NCV 05000338,339/2009007-03, Failure to Ensure the Adequacy 
of Control Voltage to the 4160 and 480 VAC Equipment). 

.2.17 Anticipated Transient Without Scram (ATWS) Mitigation System Actuation Circuitry 
(AMSAC) System 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs and associated system lesson 
plans to establish an overall understanding of the design basis of the component.  
System control schematic/elementary diagrams, logic diagrams, and vendor information 
were reviewed in order to verify that energy sources, including those used for control 
functions, would be available and adequate during accident/event conditions and to 
verify that component inputs and outputs were suitable for application and would be 
acceptable under accident/event conditions.  A component walkdown was conducted to 
verify that the installed configuration would support its design basis function under 
accident/event conditions and had been maintained to be consistent with design 
assumptions.  Test procedures and recent test results were reviewed against design 
basis documents to verify that acceptance criteria for tested parameters were supported 
by calculations or other engineering documents and that individual tests and/or analyses 
validated component operation under accident/event conditions.  Vendor documentation, 
system health reports, preventive and corrective maintenance history, and corrective 
action system documents were reviewed in order to verify that potential degradation was 
monitored or prevented and the component replacement was consistent with 
inservice/equipment qualification life. 

b. Findings 

 No findings of significance were identified. 

.2.18 CH-MOV-115E, Volume Control Tank (VCT) Outlet Valve 

a. Inspection Scope 

The inspectors reviewed the plant TS, UFSAR, DBDs, P&IDs, and associated system 
lesson plans to establish an overall understanding of the design basis of the component.  
Design calculations (i.e., minimum voltage and required torque/thrust) and site 
procedures were reviewed to verify that the design basis and design assumptions had 
been appropriately translated into these documents.  The inspector reviewed the 
calculations for the degraded voltage at the MOV terminals, to ensure the proper voltage
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was utilized in the team’s review of MOV torque calculations.  The inspector reviewed 
the calculations that establish cable ampacity, control circuit voltage drop, short circuit, 
and protection/coordination including thermal overload sizing and application. 
Additionally, MCC breaker maintenance and thermal overload testing programs were 
reviewed.  The team reviewed system modifications over the life of the component to 
verify that the subject modifications did not degrade the component’s performance 
capability and were appropriately incorporated into relevant drawings and procedures.  A 
component walkdown was conducted to verify that the installed configuration would 
support its design basis function under accident/event conditions and had been 
maintained to be consistent with design assumptions. Control room indicators were 
observed and operating procedures reviewed to verify that component operation and 
alignments were consistent with design and licensing bases assumptions.  Additionally, 
the inspectors reviewed time critical operator actions which supported design basis 
assumptions or conclusions.  Test procedures and recent test results were reviewed 
against design basis documents to verify that acceptance criteria for tested parameters 
were supported by calculations or other engineering documents and that individual tests 
and/or analyses served to validate component operation under accident/event 
conditions.  Vendor documents, system health reports, preventive and corrective 
maintenance history, and corrective action system documents were reviewed in order to 
verify that potential degradation was monitored or prevented and the component 
replacement was consistent with inservice/equipment qualification life.   

b. Findings 

 No findings of significance were identified. 

.3 Review of Low Margin Operator Actions 

a. Inspection Scope 

The team performed a margin assessment and detailed review of six risk significant and 
time critical operator actions.  Where possible, margins were determined by review of 
the assumed design basis and UFSAR response times.  For the selected operator 
actions, the team performed a walkthrough of associated emergency procedures (EPs), 
abnormal procedures (APs), annunciator response procedures (ARPs), and other 
operations procedures with plant operators and engineers to assess operator knowledge 
level, adequacy of procedures, availability of special equipment when required, and the 
conditions under which the procedures would be performed.  Detailed reviews were also 
conducted with operations and training department leadership, and through observation 
and utilization of a simulator training period to further understand and assess the 
procedural rationale and approach to meeting the design basis and UFSAR response 
and performance requirements.  Operator actions were observed on the plant simulator 
and during plant walk downs.  Additionally, the team reviewed the station configuration 
control for risk significant manual valves.  This review included field verification that the 
valve positions for a selected sample of valves was consistent with applicable drawings 
and system operating procedures.
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Operator actions associated with the following events/evolutions were reviewed: 
  

• Loss of Instrument Air 
• Reactor coolant system (RCS) Feed and Bleed 
• Restoration of CC following SI 
• ATWS – Emergency Boration 
• Local manual operation of the steam generator’s (SG) power operated relief 

valves (PORVs) 
• Sluicing of SI Accumulators for Level Control 

b. Findings 

No findings of significance were identified. 

.4 Review of Industry Operating Experience 

a. Inspection Scope 

The team reviewed selected operating experience issues that had occurred at domestic 
and foreign nuclear facilities for applicability at the North Anna Power Station.  The team 
performed an independent applicability review for issues that were identified as 
applicable to the North Anna Power Station and were selected for a detailed review.  
The issues that received a detailed review by the team included: 

• IN 2007-09, Equipment Operability under Degraded Voltage Conditions 
• IN 2006-24, Recent Operating Experience Associated with Pressure and Main 

Steam Safety/Relief Valve Lift Setpoints 
• GL 83-28 and 85-09/10, Required Actions and Technical Specifications (Items 

4.3 and 4.4) Based on Generic Implications of Salem ATWS Events 
• IN 2007-36, Emergency Diesel Generator Voltage Regulator Problems 
• IN 2009-10, Transformer Failures - Recent Operating Experience 

b. Findings 

 No findings of significance were identified. 

4. OTHER ACTIVITIES 

4OA6 Meetings, Including Exit 

On December 10, 2009, the team presented the inspection results to Mr. Eric 
Hendrixson and other members of the licensee staff.  A re-exit was conducted by 
telephone with Mr. Hendrixson on January 25, 2010 to recharacterize the inspection 
results given additional information presented to the NRC by the licensee.  No 
proprietary information was provided to, nor identified by the team, through the course of 
the inspection. 
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 Attachment 

SUPPLEMENTAL INFORMATION 
 

KEY POINTS OF CONTACT 
 
Licensee personnel: 
 
J. Leberstein, Licensing Technical Consultant 
S. Morris, Supervisor – Engineering 
 
 
NRC personnel 
 
J. Reece, Senior Resident Inspector 
 

LIST OF ITEMS OPENED, CLOSED AND DISCUSSED 
 
Opened and Closed  
 
05000338/2009007-01 NCV Failure to Perform Periodic TOL Testing on Unit 1 

(Section 1R21.2.4) 
 
05000338,339/2009007-02 FIN Failure to Ensure RSST ‘A’ LTC Controller Settings 

Were Correctly Implemented (Section 1R21.2.15) 
 
05000338,339/2009007-03 NCV Failure to Ensure the Adequacy of Control Voltage 

to the 4160 and 480 VAC Equipment (Section 
1R21.2.16) 

 
 

LIST OF DOCUMENTS REVIEWED 
  
Licensing Documents 
 
TS, Current 
UFSAR, Current 
SER and Supplements 
 
Design Basis Documents (Functional System Descriptions) 
 
Component Cooling Water System, Rev 10, 08/26/09 
NCRODP-8-NA, Fuel Oil System, 01/22/04 
Reactor Protection System, Rev 11, 01/22/09 
SD000044, Component Cooling Pumps And Surge Tank System Description, 08/11/1980 
SDBD-NAPS-AFW, System Design Basis for Auxiliary Feedwater System, Rev 10 
SDBD-NAPS-CC, System Design Basis Document For Component Cooling Water System, Rev. 

10 
SDBD-NAPS-CH, Chemical and Volume Control System, Rev. 8 
SDBD-NAPS-CW, System Design Basis for Circulating Water System, Rev 10 
SDBD-NAPS-ED, System DBD – 125 VDC Emergency Power System, Rev. 10 
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SDBD-NAPS-EG, System EG – Emergency Diesel Generator System, Rev. 14 
SDBD-NAPS-EP, System EP – Emergency Power System, Rev. 11 
SDBD-NAPS-ESS, System ESS – Station Service Power System, Rev. 13 
SDBD-NAPS-HO, System Design Basis Document For Miscellaneous Building Ventilation 

Systems, Rev. 4 
SDBD-NAPS-MS, System Design Basis Document For Main And Ancillary Systems, Rev. 11 
SDBD-NAPS-SI, Safety Injection System, Rev. 15 
 
Drawings 
 
11715-FB-035A, Flow/Valve operating numbers diagram yard – Fuel oil lines Sh.1, Rev 36 
11715-FB-035A, Flow/Valve operating numbers diagram yard – Fuel oil lines Sh.2, Rev 31 
11715-FB-24L, Ventilation & Air Conditioning Service Building, Rev. 16 
11715-FC-12M-2, SPRT FRMG & DETS-INSTR Air Receiving Tanks Aux Feed Water Pump 

House, Rev.1 
11715-FC-6A, Ground Floor Slab EL 524’-0” Sh.1, Turbine Building North Anna Power Station – 

Unit 1, Rev 21 
11715-FE-1BB, One Line Diagram – Electrical Distribution System, Rev. 41 
11715-FE-1BB, One Line Diagram Electrical Distribution System, Rev 41 
11715-FE-21BX, Elementary Diagram – RSST 1-EP-ST-2A LTC, Rev. 1 
11715-FE-21BZ, Elementary Diagram – RSST 1-EP-ST-2B LTC Sht. 1, Rev. 0 
11715-FE-21C, AC Elementary Diagram - RSST A and B, Rev. 20 
11715-FE-21CA, Elementary Diagram – RSST 1-EP-ST-2B LTC Sht. 2, Rev. 2 
11715-FE-21CB, Elementary Diagram RSST 1-EP-ST-2B, Rev. 1 
11715-FE-27D, Arrangement Plan & Details Emergency Diesel Generator Rooms, Rev. 10 
11715-FM-5C, Arrangement Service Building Sh. 3, Rev 17 
11715-FP-46A, Arrangement Piping Plan Emergency Diesel Generator Rooms, Rev. 8 
11715-FV-46A, Underground Fuel Oil Storage Tanks 1-EG-TK-2A & 2B, Rev 8  
11715-FV-9A, Component Cooling Surge Tank, Rev. 6  
11715-LSK-12-7B, Component Cooling Surge Tank Logic Diagram, Rev 6 
12025-FM-096A, Flow Diagram, Safety Injection System,, Sheet 1, Rev. 35 
12050-ESK-6DR, Elementary Diagram – MOVs 02-CH-MOV-2115C, & E, Rev. 16 
12050-ESK-6DW, Elementary Diagram – MOVs 02-SI-MOV-2867B, C, & D, Rev. 16 
12050-ESK-6GG, Elementary Diagrams Misc. Pump Circuits (Emergency Generator Fuel Oil 

Pumps), Rev 14  
12050-ESK-6M, Rod Power Supply, Rev 9 
12050-ESK-6N, Rod Power Supply, Rev 10 
12050-ESK-6V, Reactor Trip Switchgear Elementary Diagram sheet 1, Rev 12 
12050-ESK-6W, Reactor Trip Switchgear Elementary Diagram sheet 2, Rev 12 
12050-ESK-6X, Reactor Trip Switchgear Elementary Diagram sheet 3, Rev 14 
12050-ESK-6Y, Reactor Trip Switchgear Elementary Diagram sheet 4, Rev 10 
12050-FC-19L-6, Quench Spray & Safeguards Area-Unistrut Locations, Rev. 6 
12050-FE-1AE, 120 VAC & 125 VDC One Line Diagram, Rev. 15 
12050-FE-1D, 4160V One Line Diagram – Bus 2H and 2J, Rev. 11 
12050-FE-1E, 480V One Line Diagram – MCC 2J1-1A, Rev. 23 
12050-FE-1P, 480V One Line Diagram, MCC 2J1-2, Rev. 32 
12050-FE-1Q, 480V One Line Diagram – MCC 2J1-1, Rev. 25 
12050-FE-21AL, Anticipated Transient Without Scram Elementary Diagram, Rev 5 
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12050-FE-9GJ, Internal Wiring Diagram – 480V MCC Motor Starters, Rev. 5 
12050-FM-070A, Sheet 1, Main Steam System, Rev. 51 
12050-FM-070A, Sheet 2, Main Steam System, Rev. 39 
12050-FM-070A, Sheet 3, Main Steam System, Rev. 32 
12050-FM-070B, Flow/Valve Operating Numbers Diagram Main Steam System Sheet 1, Rev. 

35 
12050-FM-070B, Flow/Valve Operating Numbers Diagram Main Steam System Sheet 2, Rev. 

33 
12050-FM-070B, Flow/Valve Operating Numbers Diagram Main Steam System Sheet 3, Rev. 

32 
12050-FM-074A, Sheet 1, Feedwater System, Rev. 46 
12050-FM-074A, Sheet 3, Feedwater System, Rev. 39 
12050-FM-079A, Flow/Valve Operating Numbers Diagram Component Cooling Water System 

Sheet 1, Rev. 28    
12050-FM-079A, Flow/Valve Operating Numbers Diagram Component Cooling Water System 

Sheet 2, Rev. 19    
   12050-FM-079A, Flow/Valve Operating Numbers Diagram Component Cooling Water System 

Sheet 3, Rev. 20    
 12050-FM-079A, Flow/Valve Operating Numbers Diagram Component Cooling Water System 

Sheet 4, Rev. 20    
 12050-FM-079A, Flow/Valve Operating Numbers Diagram Component Cooling Water System 

Sheet 5, Rev. 20          
12050-FM-079A, Sheet 1, Component Cooling Water System, Rev. 28 
12050-FM-079A, Sheet 2, Component Cooling Water System, Rev. 19 
12050-FM-079A, Sheet 3, Component Cooling Water System, Rev. 20 
12050-FM-079A, Sheet 4, Component Cooling Water System, Rev. 20 
12050-FM-079A, Sheet 5, Component Cooling Water System, Rev. 20 
12050-FM-079B, Sheet 1, Component Cooling Water System, Rev. 27 
12050-FM-079B, Sheet 2, Component Cooling Water System, Rev. 21 
12050-FM-079B, Sheet 3, Component Cooling Water System, Rev. 16 
12050-FM-079C, Sheet 1, Component Cooling Water System, Rev. 4 
12050-FM-082C, Flow/Valve Operating Numbers Diagram - Compressed Air System Sh. 2, Rev 

21 
12050-FM-082C, Flow/Valve Operating Numbers Diagram Compressed Air System, Rev. 13 
12050-FM-093B, Flow/Valve Operating Numbers Diagram, Reactor Coolant System, North 

Anna Power Station Unit 2, sheets 1 and 3, Rev. 34, Rev. 44 
12050-FM-095A, Flow/Valve Operating Numbers Diagram Chemical and Volume Control 

System, Rev 12 
12050-FM-095B, Flow Diagram, Chemical and Volume Control System, Unit 2, Sheet 2, Rev. 

44 
12050-FM-095B, Sheet 1, Chemical and Volume Control System, Rev. 35 
12050-FM-096A, Sheet 2, Safety Injection System, Rev. 36 
12050-FM-096A, Sheet 3, Safety Injection System, Rev. 31 
12050-LSK-22-12S, Logic Diagram Emergency Diesel Generator, Rev 9 
12050-LSK-22-12W, Logic Diagram Typical Emergency Diesel, Rev 9 
L-CC100, Component Surge Tank Level Control, Rev 2 
L-EG2HA, Emergency Generator System Emergency Generator Day Tank 2-EG-TK-2H Low  
L-EG2HB, Emergency Generator System Emergency Generator Day Tank 2-EG-TK-2H High  
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 Level Alarm & Backup Pump 2-EG-P-2HB Interlock, Rev 6 
 Level Alarm & Lead Pump 2-EG-P-2HA Interlock, Rev 5 
L-F0102, 5000 BBL-Fuel Oil Tank Water Interface, Rev 6 
NITDB-S3-SSG-41N, AMSAC Panel Logic, Rev 1 
NITDP-S2-SSG-41S, AMSAC Panel Logic, Rev 1 
 
Condition reports (CRs) 
 
CR025790, Multiple deferrals of 1-EG-LT-100A/B UGFOST Level XMTRS, 11/29/07 
CR116817, 1-CC-LT-101 has dried chromates around sensing line, 10/30/08 
CR007062, High pump axial vibrations on 2-EG-P-2HB during 2-PT-81.1A, (date initiated 

2/1/2007) 
CR093319, Internal OE shared from Surry Power Station, (date initiated 3/19/2008) 
CR114599, 2-MS-PCV-201B Has a Small Body to Bonnet Leak 
CR115955, Work order for 2-MS-TV-211B leakby and actuator bolts backing out, (date initiated 

10/26/2008) 
CR116864, Stroke time of 2-MS-TV-211B closed not in spec. (date initiated 10/30/2008) 
CR118957, A SG PORV Leaking By 
CR350198, NRC Question Maintenance Rule Classification of 01-HV-LV-100, 09/30/2009 
CR027273, Valve handle broke when tightening, 12/17/07 
CR029044, Slight leak by of 2-MS-PCV-201A, 01/20/2008 
CR316882, EDG Room Curtains, 12/14/2008 
OEE000631, IN 2009-02 Biodiesel in Fuel Oil could adversely impact Diesel Engine 

Performance. (date initiated 8/3/2009) 
CR324271, Dried chromates on a level transmitter, 02/21/09 
CR348096, 1H EDG Ventilation Louvers Stuck Open, 09/12/2009 
CR351243, CC Surge Tank Level Increase, 10/07/2009 
CR021417, 2-MS-PCV-201C Was Discovered Leaking By Slightly, 10/02/2007 
CR326150, NRC Information Notice 2009-02. (date initiated 2/23/2009) 
 
Completed Surveillances 
 
2-PT-212.36, Valve Inservice Inspection (Safety Injection System), October 7, 2008 
2-PT-213.20, Valve Inservice Inspection (2-MS-TV-211A and 2-MS-TV-211B), May 29, 2008 
BCT-2000 Battery Load Test Report for North Anna Battery 1 (Switchyard), 07/03/06 
BCT-2000 Battery Load Test Report for North Anna Battery 1 Switchyard), 07/05/06 
BCT-2000 Battery Load Test Report for North Anna Battery 230 (Switchyard), 07/05/06 
2-PT-213.20, Valve inservice inspection (2-MS-TV-211A and 2-MS-TV211B), Rev 15 (9/16/09, 

6/16/09, 2/25/09, 11/25/08, 11/04/09, 10/31/09, 10/19/08, 10/08/08, 05/27/08, 2/26/08, 
11/28/07, 8/28/2007) 

2-PT-82J, 2J Emergency Diesel Generator Slow Start Test, Rev 48 (10/17/07, 11/14/07, 
12/14/07, 1/16/08, 2/12/08, 3/13/08, 4/14/08, 5/13/08, 6/12/08, 7/14/08, 9/30/08, 10/3/08, 
10/18/08, 11/16/2008, 12/11/08, 1/12/09, 2/10/09, 3/7/09, 4/8/09, 5/12/09, 6/12/09, 7/14/09, 
8/14/09, 9/14/09, 10/14/09) 

2-PT-212.16, Valve Inservice Inspection (Backup Air Supply To Main Steam Pressure Control 
Valves), 10/05/2008 

2-PT-212.16, Valve Inservice Inspection (Backup Air Supply To Main Steam Pressure Control 
Valves), 04/18/2007 
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2-PT-211.2, Valve Inservice Inspection (Safety Injection System), October 7, 2008 
2-PT-212.3, Valve Inservice Inspection (Chemical and Volume Control System), October 20, 

2008 
0-OP-51.6, Sampling For Small Outleakage From The Component Cooling System, 12/10/99 
0-OP-51.6, Sampling For Small Outleakage From The Component Cooling System, 04/23/01 
0-OP-51.6, Sampling For Small Outleakage From The Component Cooling System, 10/05/09 
2-PT-81.1A, Emergency Diesel Generator Fuel Oil Transfer Pumps 2-EG-P-2HA and 2-EG-P-

2HB Test, Rev 17  (10/30/07, 1/29/08, 5/1/08, 7/29/08, 11/2/08, 1/2709, 4/30/09, 7/28/09) 
2-PT-81.1B, Emergency Diesel Generator Fuel Oil Transfer Pumps 2-EG-P-2JA and 2-EG-P-

2JB Test, Rev 20 (2/12/08, 5/13/08, 8/15/08, 11/16/08,12/11/08, 1/12/09, 2/10/09, 3/7/09, 
5/12/09, 6/12/09, 7/14/09, 8/14/09) 

2-PT-74.2B, Component Cooling Pump 2-CC-P-1B Test, February 24, 2009 
2-PT-71.5, Auxiliary Feedwater Line Flushing, September 16, 2008 
2-PT-74.2A, Component Cooling Pump 2-CC-P-1A Test, July 17, 2009 
2-PT-213.38. Valve Inservice Cycling Steam Generator PORVS, 01/10/2008 
2-PT-213.38. Valve Inservice Cycling Steam Generator PORVS, 02/13/2008 
2-PT-71.1Q.1, 2-FW-P-2, Turbine Driven Auxiliary Feedwater IST Comprehensive Pump and 

Valve Test, September 18, 2009 
2-PT-210.25. Valve Inservice Testing Steam Generator PORVS, 04/16/2007 
2-PT-213.38. Valve Inservice Cycling Steam Generator PORVS, 04/19/2007 
2-PT-213.38. Valve Inservice Cycling Steam Generator PORVS, 05/02/2007 
2-PT-210.25. Valve Inservice Testing Steam Generator PORVS, 07/03/2007 
2-PT-213.38. Valve Inservice Cycling Steam Generator PORVS, 07/13/2007 
2-PT-210.25. Valve Inservice Testing Steam Generator PORVS, 09/24/2007 
2-PT-210/25. Valve Inservice Testing Steam Generator PORVS, 10/07/2008 
  
Calculations 
 
01040.4410-M-3, Heat Gain After Station Blackout (SBO) – Turbine Driven Auxiliary Feedwater 

Pump Room, Rev. 0 
01040.4410-US(B)-268, SBO Loss of Ventilation Temperature Transients, Rev. 0 
02072.1210, Emergency Diesel Generator Room Tornado Analysis, Rev. 0 
11715/12050-7.1-FO-3, Fuel Oil System, Rev. 0 
11715-14N, Component Cooling Surge Tank, Rev. 0 
11715-35N, Component Cooling Water Pump, Rev. 0 
11715-35N, Component Cooling Water Pump, Rev. 0 
11715-7.1-V-16, Auxiliary Feedwater Pump House Ventilation, Rev. 1 
11715-CZC-202 Seismic Analysis of Gravity Dampers for Emergency Diesel Room, 09/29/1976 
12050-STR-76, Fuel Oil Pump House Seismic and Tornado Design Verification, Rev 0 
14258.79-M-27, Auxiliary Feedwater Pump House – Turbine Pump Room – Effects of Loss of 

Normal Ventilation, Rev. 0 
14938.32-M-1, Maximum Differential Pressure High Pressure Safety Injection and Auxiliary 

Feedwater Valves, Rev. 0 
14938.37-US(B)-260, Main Steam Line Break Analysis (Effect of Increased Turbine Driven AFW 

Pump Flow), Rev. 0 
14938.54-M-1, Backup Air Supply for Various Air Operated Devices - Sizing 
14938.54-M-1, Backup Air Supply For Various Air Operational Devices-Sizing Criteria Basis, 

Rev. 2 
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59-02-PT-71.1Q, 2-FW-P-2, Turbine Driven AFW Pump, Rev. 6 
59-02-PT-74.2A, Component Cooling Pump 2-CC-P-1A Quarterly and Comprehensive Pump 

Tests, Rev. 6 
59-02-PT-74.2B, Component Cooling Pump 2-CC-P-1B Quarterly and Comprehensive Pump 

Tests, Rev. 0 
CALC 59-02-PT-211.2, Valve Inservice Inspection SI System, Rev. 1 
CALC 59-02-PT-212.3, Valve Inservice Inspection CVCS, Rev. 2 
CALC 59-02-PT-212.36, Valve Inservice Inspection SI, Rev. 1 
CALC-59-02-PT213.20-11, Calculation basis for Valve Inservice Testing 2-MS-TV-211A and 2-

MS-TV-211B, Rev 11  
CALC-59-02-PT-81.1A, Emergency Diesel Generator Fuel Oil Transfer Pump, Rev 5 
CALC-59-02-PT-81.1B, Emergency Diesel Generator Fuel Oil Transfer Pump, Rev 6 
CE-0626, Evaluation of existing flood barriers in Turbine and Service Building, Rev 0 
CE-1294, Structural Evaluation Of Component Cooling Surge Tank For Justification Of 

Continued Operation, Rev. 0 
CEE-98-021, Additional Test Points for MG Set Reverse Power Relays, Rev 0 
Criteria Bases, Rev. 2 
EE-0008, North Anna Voltage Profiles, Rev. 2 
EE-0009, 125 VDC System Analysis, 06/14/89 
EE-0009, 125 VDC System Analysis, Rev. 1 
EE-0025, Station Electrical Load List, Rev. 2 
EE-0026, EDG Voltage and Frequency Response, Rev. 1 
EE-0027, EDG Load Sequencing, Rev. 2 
EE-0057, DC Equipment Sizing, Rev. 1 
EE-012, EDG Breakers “H” CCVD Analysis, Rev. 3 
EE-0144, North Anna Accumulator Pressure Channel Uncertainty, Rev. 2 
EE-0361, Relay Settings for Safety Buses 2H and 2J, Rev. 1 
EE-0365, Relay Settings for Safety Bus 2J, Rev. 1 
EE-0373, 4160V Degraded Voltage and Loss of Voltage Relay Safety Limits, Rev. 1 
EE-0378, EDG Day Tank Level Setpoints, CSA F.O. Low Level, Lead Pump Start and Stop,  
EE-0379, EDG Day Tank Level Setpoints, CSA F.O High Alarm, Standby Pump Start and Stop,  
EE-0385, 4160V Undervoltage Relays, Rev. 1 
EE-0500, Motor Terminal Voltage for MOVs, Rev. 3 
EE-0543, SI Accumulator Level Transmitter Span, Rev. 0 
EE-0764, SI Accumulator Level CSA, Rev. 0 
EE-0806, 4160V and 480V Short Circuit Analysis, Rev. 0 
EE-500, Motor Terminal Voltage for Motor-Operated Valves, Rev. 3 
EE-506, Thermal Overload Sizing and Setting, Rev. 0 
EEP-13929.11-3, 480V MCC Control Circuit Voltage Drop, Rev. 0 
ELE-1171512050-E-10A, Schedule of Cable Calculations, Rev. A 
ET-N-06-0043, Evaluation of EDG Ambient Room Temperature, Rev. 0 
ME-0125, Increased DP Due to High Charging Pump Head, Rev. 0G 
ME-0282, EDG Fuel Oil Tanks, Rev 0 
ME-0312, RHR CC Discharge Line Cross-tie Evaluation, Rev. 0A 
ME-0492, Determination of Nominal Stroke Time and Maximum Allowable Thrust for 01-RC-

MOV-1535, 01-RC-MOV-1536, & 01-SI-MOV-1836, Rev. 1, 1A, 1C, 1F 
ME-0579, Minimum Delivered (Design Basis) AFW Flow and Acceptance Criteria for AFW 

Pump Operability Verification Testing, Rev. 4 
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ME-0584, Maximum AFW Pump Flow and NPSH Analysis, Rev. 0 
ME-0659, Evaluation of Category 1 AOVs to perform their Design Basis Function, Rev 0 
ME-0664, Validation of Proposed 4 Foot Flood Wall in Turbine Building Basement by 

Emergency Switch Gear Room, Rev 0 
ME-0899, Loss of Forced Ventilation in the EDG and SBO Building, Rev. 0 
ME-0899, Loss Of Forced Ventilation In The EDG Rooms And SBO Building, Rev. 0 
ME-435, Auxiliary Feedwater System Piping Design Pressure, Rev. 0 
ME-437, Turbine Driven Auxiliary Feedwater Pump Discharge Relief Valve Sizing and Setpoint, 

Rev. 0 
 Rev 0, 06/07/91 
 Rev 0, 06/10/91 
SE-0002, Emergency Diesel Generator Fuel Oil Capacity, Rev 0 
SE-0018, Emergency Diesel Generator Day tank Capacity, Rev 1 
SEO 0380, Removable Flood Barrier, Rev 0 
SEO-340, Duration To Overheat The Component Cooling Water, Rev. 0 
SM-333, Component Cooling Water Heatup Analysis, Rev. 0 
Substation Engineering 135 Volt Battery and Charger Sizing 
ZZZ-13929.11-4, Voltage Drop Calculation – Class 1E Motor Feeders, Rev. 1 
 
Procedures 
 
02072.1210, Emergency Diesel Generator Room Tornado Analysis, Rev. 0 
0-AP-10, Loss of Electrical Power, Rev 61 
0-AP-39.1, Turbine Building Flooding, Rev 7 
0-AP-41, severe Weather Conditions, Rev. 46 
0-EPM-0302-01, Electrical Maintenance – ITE 4160V Type 5HK Breaker and Associated 

Switchgear Cubicle Maintenance, Rev. 37-P3 
0-EPM-0302-03, Electrical PM – ITE 4160V Type 5HK Breaker 9 YR Inspection, Rev. 29-P3 
0-EPM-0304-01, Electrical PM – Testing/Replacing 480V Breakers, Rev. 58 
0-EPM-0307-01, Testing of Thermal Overloads, Rev. 23 
0-ICP-CC-L-101, Component Cooling Surge Tank Level Indication Calibration, Rev 2 
0-ICP-EG-L-100A, Emergency Generator Underground Storage Tank A Level Calibration, Rev 1 
0-ICP-EG-L-100A, Emergency Generator Underground Storage Tank A Level (1-EG-L-100A) 

Calibration, Rev 1 
0-ICP-EG-L-100B, Emergency Generator Underground Storage Tank B Level Calibration, Rev 1 
0-MCM-1305-01, Removal and Installation of Removable Flood Walls for Chiller Rooms and 

Emergency Switchgear, Rev 6 
0-MOP-26.24, Switchyard Walkdown and Restoration, Rev 21 
11715-14N, Component Cooling Surge Tank, Rev. 0 
11715-35N, Component Cooling Water Pump, Rev. 0 
11715-CZC-202 Seismic Analysis of Gravity Dampers for Emergency Diesel Room, 09/29/1976 
14938.54-M-1, Backup Air Supply For Various Air Operational Devices-Sizing Criteria Basis, 

Rev. 2 
1-AP-15, Loss of Component Cooling, Rev. 21 
1-AP-28, Abnormal Procedure, Loss of Instrument Air, rev. 30 
1-AR-20, Emergency Diesel 1H – Local, Rev 22 
1-AR-D-G7, Turbine Building Flood Alarm Trouble (alarm Response), Rev 1 
1-AR-H-H3, F.O. Storage Tank Level Trouble (alarm response), Rev 1 
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1-ECA-0.0, Emergency Contingency Action, Loss of All AC Power, Rev. 22 
1-FR-H.1, Response to Loss of Secondary Heat Sink, Rev. 19 
1-FR-S.1, Function Restoration Procedure, Response to Nuclear Power Generation/ATWS. 

Rev. 15 
1-LOG-6C, Unit 1 Turbine Building Log, Rev 99 
1-OP-7.3, Operating Procedure, Filling, Sluicing, Draining, pressurizing and Venting SI 

Accumulators, Rev. 50 
1-PT-88.1H, Electrical PT – Station Battery Modified Performance Test, Rev. 7 
2-E-0, Reactor Trip or Safety Injection, Rev. 433 
2-E-2, Emergency Procedure, Faulted Steam Generator Isolation, Rev. 11. 
2-E-2, Faulted Steam Generator Isolation, Rev. 11 
2-ECA-0.0, Loss of All AC Power, Rev. 20 
2-EPM-0801-01, Testing the Flood Control System, Rev 6 
2-EPM-1820-03, PM Protective Relay Maintenance to Breaker 25J2, Rev. 11 
2-LOG-6F, UNIT 2 Safeguards Log, Rev 100 
2-LOG-6F, Unit 2 Safeguards Log, Rev. 100 
2-OP-7.3, Filling, Sluicing, Draining, Pressurizing, and Venting SI Accumulators, Rev. 44 
2-PT-210.25, Valve In-service Testing. Generator PORVs (2-MS-PCV-201A, -201B, -210C), 

performed 10/7/2008 
2-PT-82.5H, Fuel Oil Transfer System Operability Test, Rev 10, 09/16/08 and 09/29/08 
2-PT-82.5J, Fuel Oil Transfer System Operability Test, Rev 11, 09/29/08 
2-PT-83.2, Simulated LOOP/LOCA Actuation – J Bus, Rev. 54 
2-PT-83.3, Electrical PT – Load Sequencing Timers Verification Test, Rev. 21 
2-PT-87.2J, Electrical PT – Station Battery Service Test, Rev. 11 
2-PT-87.4J, Electrical PT – Station Battery Charger Service Test, Rev. 15 
CE-1294, Structural Evaluation Of Component Cooling Surge Tank For Justification Of 

Continued Operation, Rev. 0 
 Discharge Test, Rev 3 
DNES-AA-ME/MOV-1001, Motor Operated Valves, Rev. 2 
ME-0899, Loss Of Forced Ventilation In The EDG Rooms And SBO Building, Rev. 0 
NA-M-DSE-613, LTC Controller Maintenance, RSST A, Rev. 4 
NA-M-DSE-614, LTC Controller Maintenance – RSST B, Rev. 4 
NA-M-DSE-801, 125 VDC Control Battery Charger Maintenance/Repair/Replacement, Rev 1 
NA-M-SOM-800, 125 VDC Control Battery (Protective Relay and Control) Maintenance and  
NA-N-DSE-610, RSST A Maintenance, Rev. 9 
SEO-340, Duration To Overheat The Component Cooling Water, Rev. 0 
SM-333, Component Cooling Water Heatup Analysis, Rev. 0 
 
Work Orders 
 
59101812793, IPM/6MO/02-EG-LG-206D (Calibrate Level Gauge for 2J Day Tank), 07/16/09 
59080263901, IPM/1YR/01-FO-LOOP-L-101 (Calibrate Level Loop), 11/08/08 
00340547, Remove Switch for Tank Cleaning, 10/23/00 
00493842.02, Replacement of Station Battery 2-III, 05/14/2004 
00602920.01, B RSST Maintenance per PM NA-M-DSE-611, 03/27/2007 
59079872001, Replace 2 1/2” Crane Gate Valve, 10/29/2007 
00737060.01, A RSST Maintenance per PM NA-M-DSE-610, 12/17/2007 
59080263901, IPM/1YR/01-FO-LOOP-L-101 (CAL LEVEL LOOP), 9/5/2008 
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00789061, Unit2 “A” Reactor Trip Breaker Refurbishment, 09/18/08 
00789063, Unit 2 “B” Reactor Trip Breaker Refurbishment, 09/18/08 
59079011501, Repair leak by 2-MS-PCV-201C, 09/27/2008 
59101812793, IPM/6M0/02-EG-LG-206D (CALIBRATE LG 2J), 3/3/2009 
59101960220, 'B' UGFOST level indicator is erratic, 7/23/2009 
59101875976, AMSAC 92 Day PM Testing, 09/15/09 
59101800827, Actuator O-ring replacement, 11/19/2009 
59101799563, Tighten actuator cylinder head bolting, 11/19/2009 
59080570501, Suspect PORV Leak By Troubleshooting Required, 10/09/2008 
 2/27/08 
00604170, Underground Storage Tank Calibrate Alarm Comparator, 10/22/07 
00734718, 2A Underground Storage Tank Level Transmitter Cal Level Loop, 10/22/07 
00734719, 2B EDG Underground FO Storage Tank Level XMTR Cal Level Loop, 10/22/07 
00789058, Unit 2 “A” Bypass Reactor Trip Breaker Refurbishment, 09/18/08 
59073471801, 4 YR PM Calibrate Loop Level XMTR 2A Underground FO Storage Tank,  
59101771959, Replace 02-SI-LC-2930A C7-241, October 2, 2008 
59101793029, Rebuild 2-SI-MOV-2867B Due to Leak By, November 6, 2008 
59101812928, Replace Valve Body Internals, Open 
59101989661, Lubricate Louvers And Adjust/Tighten Louver Weights As Required, 19/12/2009 
 
Surveillance Tests 
 
0-PT-89.12, Fuel Oil Analysis: 1-EG-TK-2A, Rev 1 
2-PT-147.1C1, Valve inservice inspection of 2-EG-RV-204A, Rev 1 
2-PT-211.2, Valve Inservice Inspection (Safety Injection System), Rev. 18 
2-PT-212.16, Valve Inservice Inspection (Backup Air Supply to Main Steam Pressure Control 

Valves), Rev. 8 
2-PT-212.3, Valve Inservice Inspection (Chemical and Volume Control System), Rev. 22 
2-PT-212.31, Valve Inservice Inspection (AFW Manual Valves), Rev. 6 
2-PT-212.36, Valve Inservice Inspection (Safety Injection System), Rev. 4-P1 
2-PT-213.20, Valve inservice inspection (2-MS-TV-211A and 2-MS-TV211B), Rev 0, 1, 2 and 15 
2-PT-57.4, Safety Injection Operational Test, Rev. 50 
2-PT-71.1Q, 2-FW-P-2, Turbine Driven Auxiliary Feedwater pump, and valve test, Rev 48  
2-PT-71.1Q.1, 2-FW-P-2, Turbine Driven Auxiliary Feedwater IST Comprehensive Pump and 

Valve Test, Rev. 8 
2-PT-71.1Q.1, 2-FW-P-2, Turbine Driven Auxiliary Feedwater IST comprehensive pump, and 

valve test, Rev 8 
2-PT-71.5, Auxiliary Feedwater Line Flushing, Rev. 12 
2-PT-74.2A, Component Cooling Pump 2-CC-P-1A Test, Rev. 31 
2-PT-74.2B, Component Cooling Pump 2-CC-P-1B Test, Rev. 28 
2-PT-81.1A, Emergency Diesel Generator Fuel Oil Transfer Pumps 2-EG-P-2HA and 2-EG-P-

2HB Test, Rev 17 
2-PT-81.1B, Emergency Diesel Generator Fuel Oil Transfer Pumps 2-EG-P-2JA and 2-EG-P-

2JB Test, Rev 20 
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Miscellaneous 
 
01-CC-LT-101-IXTMTR, Component Cooling Surge Tank Maintenance Strategy 
01-EG-LS-102A-IBISSW, Underground FO Storage Tank Maintenance Strategy 
01-EG-LS-103HA-IBISSW, Emergency Diesel Generator Day Tank Maintenance Strategy 
01-EI-CP-7-CABNET, AMSAC Maintenance Strategy 
01-EP-BKR-RTA-CKTBKR, Reactor Trip Breaker Maintenance Strategy 
05280D05, Static Test Data Sheet 2-SI-MOV-2836, October 7, 2005 
07094B01, Static Test Data Sheet 2-SI-MOV-2867C, April 4, 2007 
07095C05, Static Test Data Sheet 2-CH-MOV-2115E, April 5, 2007 
07187A21, Static Test Data Sheet 2-SI-MOV-2867A, July 6, 2007 
08260G01, Static Test Data Sheet 2-SI-MOV-2867D, September 16, 2008 
08295C11, Static Test Data Sheet 2-SI-MOV-2867B, October 21, 2008 
 11/30/90 
1-SC-5.13, Station Curve for the Underground Fuel Oil Storage Tanks level indication, 

10/11/1984 
1-SC-5.13A, Emergency Diesel Generator Fuel Oil Day Tanks depth conversion curve, 1-EG-

TK-1H & 1-EG-TK-1J, Rev 2 
59-E141-00001, Station Batteries, Rev. 6 
59-EZD, Environmental Zone Description, Rev 25 
59-F173-00002, Emergency Diesel Engines, Rev. 37 
59-G492-00001, GEMS 36000 Series Tank Level Indicating Transmitters, Rev 2 
59-W893-00038, Westinghouse Electric Corporation Instructions for Type DB-50, DBF-16 and  
AMSAC Faults Chart, 12/07/09 
ANSI N195, Fuel Oil System for Standby Diesel Generators, 1976 
ASME OMa Code-1996 Addenda to the ASME OM code-1995, Code for Operation and 

Maintenance of Nuclear Power Plants 
BA 222/04, Reinhausen Voltage Regulator TAPCON 240, N/A 
C&D Technologies Vendor Battery Data for Switchyard Batteries 
CCW Surge Tank Leak Test Log Entries, 09/30/09 to 10/23/2009 
CQCA-12, Steam Generator Power Operated Relief Valves, Rev. 2 
DBL- 50 Air Circuit Breakers for Reactor Trip Switchgear 
DNES-AA-ME/MOV-1001, Motor Operated Valves, Rev. 2 
Docket 06-103, Response to GL 2006-02, 11/03/2006 
Docket 06-1070, Response to RAI to GL 2006-02, 01/30/2007 
DR N-91-830, 1-MS-TV-11B inoperable due to failure 1-PT-213.20 
EDG Room Temperatures From Operator Rounds, October 2008 to October 2009 
EE-0101, Setpoint Basis Document, Rev. 10 
EE-0116, Allowable Values for North Anna Improved Technical Specifications (ITS), Rev. 5 
Engineering Transmittal (ET) NAF-96-095, Evaluation of Cross-Connected Accumulators, North 

Anna Power Station Units 1 and 2, Surry Power Station 1 and 2, dated 5/8/1996 
ER-AA-MRL-100, Implementing Maintenance Rule, Rev. 1 
ER-AA-PRS-1003, Component Classification, Rev 2 
ER-AA-PRS-1010, Preventive Maintenance (PM) Basis Development, Rev 0 
ET SE-96-076, Correction to Setpoint Document, Unit 1, For CC Surge Tank High Level Alarm, 

Rev. 0 
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ET-CME-08-0025, Overthrust Evaluation of 02-SI-MOV-2867A and Assessment of VALVOP 
Capability & VALVE Fatigue Analysis, Rev. 0 

ET-N-06-0043, Evaluation of Emergency Diesel Generator Ambient Room Temperatures, Rev. 
0 

ET-N-09-0088, MOV: Operability Assessment for 1-RC-MOV-1536, Rev. 1 
ET-N-09-0090, MOV: Maximum Allowable Handwheel Torque for Backseating 1-RC-MOV-

1536, Rev. 0 
EWR 89-343, Normal Position of Valve 1-CC-623 Closed, 10/26/90 
EWR 91-039A, Provide implementing procedures for modification of alarms in EDG day tanks,  
EWR 92-167, Determine capacity of EDG day tanks, 02/24/92 
GEK-6143C, GE Automatic Static Control for Load Tap Changer, 09/1969 
IN 2009-02, Biodiesel in Fuel Oil could adversely impact Diesel Engine Performance 
IPR 09-318, Installation Problem Report – RSST LTC testing, 11/14/2009 
Maintenance Strategy: 02-EG-P-2HB-Pump. (last updated 8/4/2009) 
Maintenance Strategy: 02-MS-TV-211A-VALVOP, Rev 1 
Module NCRODP-18-NA, Basic Electrical Distribution, 08/06/09 
Module NCRODP-77-NA, Reactor Protection Systems, 10/08/07 
N2PVI3, Non-Code Alternative Testing PNC-2, Rev 4 
NAF-94098, Safety Classification Of SG PORVs, Rev. 0 
NAF-96195, Atmospheric Steam Dump Valve Isolation Impact on Steam Generator Tube 

Rupture Analysis, 10/24/1996 
NAF-96200, Steam Generator PORVs Recommendation For Document Upgrades, 11/06/1996 
NAS 89-6, Specification For Main Steam Atmospheric Dump Valves, Rev. 4 
NAS-0089, Air-Operated Control Valves and Field-Mounted Controllers, Rev 16 
NAS-0155, Specification for Emergency Diesel-Generator Sets, Rev 3 
NAS-0227, Specification for Fuel Oil Pumps, Rev 2 
NA-VTM-000-59-F264-00008, Type 667 Diaphragm Actuator Sizes 30-76 & 87, Rev. 12 
NA-VTM-000-59-F264-00016, Design EP, EWP & EAP Valve Bodies, Rev. 5 
NRC Regulatory Guide 1.137, Fuel Oil Systems for Standby Diesel Generators, Rev 1 
OECA000132, RIS 2006-23: Post-Tornado Operability Of Ventilating And Air-Conditioning 

Systems Housed In Emergency Diesel Generator Room, 10/04/2007 
Plant Issue Resolution N-2006-1807-R3, 1-CC-116B “B” RCP Thermal Barrier Return Trip Valve 

Will Not Open. SOV Is Constantly Blowing Air, Rev. 3 
PM Basis for Air Operated Valves, Rev. 0 
STD-EEN-0008, Design Standard for MCCs, Rev. 7 
STD-EEN-0011, Standard for Protective Device Settings, Rev. 5 
STD-GN-0001, Instructions for DCP Preparation, Rev. 43 
STD-GN-0030, General Nuclear Standard, Nuclear Plant Setpoints, Rev 8 
Switchyard Battery Dataset Detail Report, 05/15/08 
Technical Report EE-0101, Setpoint bases document, Analytical Limits, Setpoints and 

Calculations for Technical Specification Instrumentation at North Anna and Surry Power 
Stations, Rev 10 

VTM-59-D646-00001, Series 3E Rotor Sizes 87, 87P, and 95, Rev 3 
VTM-59-F264-00010, Instruction Manual Class 125 through 600 Design ES and EAS easy-e 

valves 
VTM-59-G492-00001, GEMS 36000 Series Level Indicating Transmitters, Rev 2 
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Modifications 
 
DC 87-11-1, ATWS Mitigation System Modification (AMSAC), 06/29/89 
DC 87-12-2, ATWS Mitigation System, Blowdown, Sampling, Main Turbine, Control, Auxiliary 

Feedwater, Reactor Protection, 11/10/88  
DCP 03-139, Turbine Basement Floodwall Addition and Access Modification 
DCP 05-108, Replace RSST Load Tap Changers, 06/12/2007 
DCP 08-104, Tornado Driven Missile Protection of Turbine Driven AFW Pump Exhausts, 

September 9, 2008 
DCP 08-131, Tornado Driven Missile Protection of Turbine Driven AFW Pump Exhausts, 

January 13, 2009 
DCP 84-63, Pipe Preservation Component Cooling HX And Piping Between Isolation Valves, 

Rev. 0 
 
System Health Reports 
 
AFW – System Health Report – Auxiliary Feedwater (Rpt Pd: 2009Q2) 
BY – System Health Report – 125 VDC Batteries (2009Q3) 
CC – Component Cooling System Health Reports, 4th Quarter 2006 to 3rd Quarter 2009 
CH – Chemical & Volume Control, 2009 Qtr 2 
EG – System Health Report – EDGs (2009Q2) 
EP – System Health Report – Electrical Power System (2009Q3) 
FO – System Health Report – Fuel Oil (Rpt Pd: 2008Q4) 
HO – Heating And Ventilation-Secondary, 1st Quarter 2007 to 2nd Quarter 2009 
MS – System Health Report – Main Steam (Rpt Pd: 2006Q3 - 2009Q2) 
SI – Safety Injection, 2009 Qtr 2 
 
CRs Initiated as a Result of Inspection 
 
CR356213, Seismic housekeeping in rack room, 11/3/09 
CR356248, SG PORV Instrument air line interference with valve handwheel, 11/3/09 
CR356427, Error discovered in SEO-340 (CC volume), 11/4/09 
CR356479, Gaps observed between 2-IA-TK-4A/B/C and seismic supports, 11/4/09 
CR356482, Potential enhancement in 4160V breaker procedure 0-EPM-0302-01, 11/4/09 
CR356650, Postulated EDG air inlet damper failure mode, 11/5/09 
CR356660, 1-HV-TS-196B temperature setpoint indication appears high, 11/5/09 
CR356663, Recommend Ops verification for SR 4KV spring charger motors charged, 11/5/09 
CR357490, Verify PT setting on A RSST load tap changer, 11/10/09 
CR357678, EDG Agastat relays lack replacement PM Unit 1, 11/12/09 
CR357690, Ops Logs for EDG ambient room temperatures do not have a maximum value, 

11/12/09  
CR358215, “A” RSST Inoperable due to improper settings, 11/15/09 
CR358263, EDG Agastat relays lack replacement PM Unit 2, 11/16/09 
CR358489, MOV Spreadsheet requires control enhancements, 11/17/09 
CR358540, Disagreement between documents for degraded voltage relays, 11/17/09 
CR358656, UFSAR to be revised to avoid confusion with different values for cont. pressure, 

11/18/09 
CR358699, Activity screening checklist not copied to records, 11/18/09 
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CR358798, Calculation SM-333 should be revised to clear confusion, 11/19/09 
CR358801, EDG Ambient temperature monitoring instrumentation, 11/19/09 
CR358809, EDG tornado calculation error, 11/19/09 
CR358811, CC Surge tank sizing calculation not matching plant design, 11/19/09 
CR358826, Elevated pump vibration levels on 2-EG-P-2HB, 11/19/09 
CR358860, Walkdown questions in Turbine Building, 11/19/09 
CR358933, GL 89-10 MOV Calculation methodology, 11/20/09 
CR358944, SI Accumulator sluicing issue, 11/20/09 
CR361021, Update ET N-06-0043 to include MCC evaluation background, 12/8/09 
CR361059, Station battery torque analysis, 12/8/09 
CR361181, U-1 480 volt breaker TOL testing, 12/9/09 
CR361295, TDAFW Supply valve air tanks, 12/9/09 
CR361405, 125 VDC terminal voltage issues, 12/10/09 
CR361509, Question regarding EE-0101 application to TS values, 12/10/09 
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