
 
 
 

April 22, 2016 
 

 
 
Mr. Dennis L. Koehl 
President and CEO 
STP Nuclear Operating Company 
P.O. Box 289 
Wadsworth, TX  77483 
 
SUBJECT: SOUTH TEXAS PROJECT, UNITS 1 and 2 – NRC DESIGN BASES INSPECTION 

(TEAM) REPORT 05000498/2016007 and 05000499/2016007  
 
Dear Mr. Koehl: 
 
On February 11, 2016, the U.S. Nuclear Regulatory Commission (NRC) completed the onsite 
inspection at your South Texas Project, Units 1 and 2.  On March 9, 2016, the NRC inspectors 
discussed the results of this inspection with G.T. Powell, Site Vice President, and other 
members of your staff.  Inspectors documented the results of this inspection in the enclosed 
inspection report.   
 
The NRC inspectors documented nine findings of very low safety significance (Green) in this 
report.  All of these findings involved violations of NRC requirements.  Additionally, the NRC 
inspectors documented one Severity Level IV violation with no associated finding. 
 
The NRC is treating these violations as non-cited violations (NCVs) consistent with 
Section 2.3.2.a of the Enforcement Policy. 
 
If you contest the violations or significance of these NCVs, you should provide a written 
response within 30 days of the date of this inspection report, with the basis for your denial, to 
the U.S. Nuclear Regulatory Commission, ATTN:  Document Control Desk, Washington, 
DC 20555-0001; with copies to the Regional Administrator, Region IV; the Director, Office of 
Enforcement, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001; and the 
NRC Resident Inspector at the South Texas Project. 
 
If you disagree with a cross-cutting aspect assignment or a finding not associated with a 
regulatory requirement 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 IV; and the NRC Resident Inspector at the South Texas Project. 
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In accordance with Title 10 of the Code of Federal Regulations 2.390, “Public Inspections, 
Exemptions, Requests for Withholding,” of the NRC’s “Rules of Practice and Procedure,” a copy 
of this letter, its enclosure, and your response (if any) will be available electronically for public 
inspection in the NRC’s Public Document Room or from the Publicly Available Records (PARS) 
component of the NRC’s Agencywide Documents Access and Management 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/ 
 
 
Thomas R. Farnholtz, Branch Chief 
Engineering Branch 1 
Division of Reactor Safety 

 
Docket Nos. 50-498 and 50-499 
License Nos. NPF-76 and NPF-80 
 
Enclosure:   
Inspection Report 05000498/2016007  
  and 05000499/2016007 
  w/Attachment:  Supplemental Information 
 
Electronic Distribution for South Texas Project 
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SUMMARY 
 
IR 05000498/05000499/2016007; 01/25/2016 – 03/09/2016; South Texas Project, Units 1 
and 2; baseline inspection, NRC Inspection Procedure 71111.21M, “Design Basis Inspection 
(TEAM).” 
 
The inspection activities described in this report were performed between January 25, 2016, 
and March 9, 2016, by four inspectors from the NRC’s Region IV office, one inspector from the 
NRC’s Region II office, and two contractors.  Nine findings of very low safety significance 
(Green) are documented in this report.  All of these findings involved violations of NRC 
requirements.  Additionally, NRC inspectors documented in this report one Severity Level IV 
violation with no associated finding.  The significance of inspection findings is indicated by their 
color (Green, White, Yellow, or Red), which is determined using Inspection Manual 
Chapter 0609, “Significance Determination Process.”  Their cross-cutting aspects are 
determined using Inspection Manual Chapter 0310, “Aspects Within the Cross-Cutting Areas.”  
Violations of NRC requirements are dispositioned in accordance with the NRC’s Enforcement 
Policy.  The NRC’s program for overseeing the safe operation of commercial nuclear power 
reactors is described in NUREG-1649, “Reactor Oversight Process.” 
 
Cornerstone:  Mitigating Systems 
 
• Green.  The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B, 

Criterion XI, “Test Control,” which states, in part, “a test program shall assure that all testing 
required to demonstrate that structures, systems, and components will perform satisfactorily 
in service is identified and performed in accordance with written test procedures which 
incorporate the requirements and acceptance limits contained in applicable design 
documents.”  Specifically, since March 22, 1988, the licensee failed to assure that all testing 
required to demonstrate that the safety-related molded case circuit breakers would perform 
satisfactorily in service was performed in accordance with the acceptance limits contained in 
Institute of Electrical and Electronics Engineers (IEEE) 308-1974.  In response to this issue, 
the licensee determined that the molded case circuit breakers will remain operable while 
implementing corrective actions to ensure the appropriate testing requirements of the 
molded case circuit breaker were included in the test programs.  This violation was entered 
into the licensee’s corrective action program as Condition Report CR 16-2166.   

 
The team determined that the failure to detect deterioration and demonstrate operability of 
molded case circuit breakers through appropriate testing was a performance deficiency.  
The performance deficiency was determined to be more than minor, and therefore a finding, 
because it was associated with the equipment performance attribute of the Mitigating 
Systems cornerstone and adversely affected the cornerstone objective of ensuring the 
availability, reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences.  Specifically, inadequate periodic testing to detect deterioration 
and to demonstrate continued operability was a significant programmatic deficiency that 
would adversely affect the reliability of Class 1E molded case circuit breakers to perform 
satisfactorily in service.  In accordance with Inspection Manual Chapter 0609, Appendix A, 
“The Significance Determination Process (SDP) for Findings At-Power,” dated June 19, 
2012, Exhibit 2, “Mitigating Systems Screening Questions,” the team determined the finding 
to be of very low safety significance (Green) because the finding was a deficiency affecting 
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the design or qualification of a structure, system, or component, and the structure, system, 
or component maintained its operability or functionality.  This finding had a cross-cutting 
aspect in the area of human performance associated with consistent practices because the 
licensee did not use a consistent, systematic approach to make decisions.  Specifically, the 
licensee did not use a consistent approach to determine which molded case circuit breakers 
would or would not be tested [H.13].  (Section 1R21.2.1.b.1) 

 
• Green.  The team identified two examples of a Green, non-cited violation of 10 CFR Part 50, 

Appendix B, Criterion III, “Design Control,” which states, in part, “the 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.”  Specifically, since March 22, 1988, 
the licensee failed to verify the adequacy of the molded case circuit breakers to perform 
their design basis function using appropriate time-current curves and tolerances or Class 1E 
125 Vdc molded case circuit breakers to assure adequate trip response times, 
instantaneous trip accuracies, and rates of change of the sensed variable (the short circuit 
current).  In response to this issue, the licensee determined that the 125 Vdc system would 
remain operable while implementing corrective actions to revise their design calculations to 
incorporate the appropriate time-current curves and current tolerances in design 
calculations.  This violation was entered into licensee’s corrective action program as 
Condition Reports CR 16-2196 and CR 16-2117. 

 
The team determined that the failure to verify the adequacy of the design of Class 1E 
125 Vdc molded case circuit breakers was a performance deficiency.  The performance 
deficiency was determined to be more than minor, and therefore a finding, because it was 
associated with the design control attribute of the Mitigating Systems cornerstone and 
adversely 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 verify the adequacy of the molded case circuit breakers to perform 
their design basis function using appropriate time-current curves and tolerances adversely 
affected the capability of the 125 Vdc systems.  Additionally, independent inspector 
calculations confirmed that the calculation errors resulted in a reasonable doubt on the 
operability of the 125 Vdc molded case circuit breakers.  In accordance with Inspection 
Manual Chapter 0609, Appendix A, “The Significance Determination Process (SDP) for 
Findings At-Power,” dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening 
Questions,” the team determined the finding to be of very low safety significance (Green) 
because the finding was a deficiency affecting the design or qualification of a structure, 
system, or component, and the structure, system, or component maintained its operability or 
functionality.  The team determined that this finding did not have a cross-cutting aspect 
because the most significant contributor did not reflect present licensee performance. 
(Section 1R21.2.1.b.2) 
 

• Severity Level IV.  The team identified a Severity Level IV, non-cited violation of 
10 CFR 50.34(b)(2), “Final Safety Analysis Report” which requires, in part, that the final 
safety analysis report shall include a description and analysis of the structures, systems, 
and components of the facility, with emphasis upon performance requirements, the bases, 
with technical justification therefor, upon which such requirements have been established, 
and the evaluations required to show that safety functions will be accomplished.  The 
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description shall be sufficient to permit understanding of the system designs and their 
relationship to safety evaluations.  Specifically, since March 22, 1988, the licensee failed 
to include, in the final safety analysis report, the safety system criteria specified by 
IEEE 603-1980 and IEEE 7.4-3-2 for the Eagle 21 control system, which described the 
facility, presented the design bases, and the limits on its operation.  This violation does not 
represent an immediate safety concern.  In response to this issue, the licensee created 
corrective actions to determine the appropriate information to include in the next update to 
the updated final safety analysis report.  This violation was entered into the licensee’s 
corrective action program as Condition Report CR 16-1281.   
 
The team determined that the failure to revise the final safety analysis report with the 
supplemental information that presented the design bases of the qualified display 
processing system was a violation of 10 CFR 50.34(b)(2).  The violation was more than 
minor because the design basis information affected certain safety system functions 
(i.e., the auxiliary feedwater system control valves), which had a material impact on safety.  
Because the issue affected the NRC’s ability to perform its regulatory function, the 
inspectors evaluated this violation using the traditional enforcement process.  The 
inspectors used the NRC Enforcement Policy, Subsection 6.1, “Reactor Operations,” 
dated February 4, 2015, to evaluate the significance of this violation.  This violation is similar 
to example 6.1.d.3 in the Enforcement Policy.  Therefore, this was a Severity Level IV 
violation because the violation represented a failure to update the final safety analysis report 
as required by 10 CFR 50.34(b)(2), but the lack of up-to-date information has not resulted in 
any unacceptable change to the facility or procedures.  The team determined there was no 
cross-cutting aspect because cross-cutting aspects are not assigned to traditional 
enforcement violations.  (Section 1R21.2.2.b.1) 

 
• Green.  The team identified a Green, non-cited violation of 10 CFR 50.55a(h)(2) “Protection 

Systems,” which requires, in part, for nuclear power plants with construction permits issued 
after January 1, 1971, but before May 13, 1999, protection systems must meet the 
requirements in IEEE Std. 279-1971, “Criteria for Protection Systems for Nuclear Power 
Generating Stations.”  Specifically, since approximately 1993, the licensee failed to 
demonstrate qualification of the Eagle 21 system, on a continuing basis, by appropriate 
methods for equipment whose qualified life is less than the design life of the system.  This 
violation was entered into the licensee’s corrective action program as Condition Report  
CR 16-2214.    

 
The team determined that the failure to perform on-going qualification testing of installed 
Eagle 21 components whose qualified life was less than the design life was a performance 
deficiency.  The performance deficiency was determined to be more than minor, and 
therefore a finding, because it was associated with the equipment performance attribute of 
the Mitigating Systems cornerstone and adversely affected the cornerstone objective of 
ensuring the availability, reliability, and capability of systems that respond to initiating events 
to prevent undesirable consequences.  Specifically, inadequate on-going equipment 
qualification adversely affects the availability, reliability, and capability of Class 1E 
components to meet their safety functional requirements throughout their service lives.  In 
accordance with Inspection Manual Chapter 0609, Appendix A, “The Significance 
Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 2, 
“Mitigating Systems Screening Questions,” the team determined the finding to be of very low 
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safety significance (Green) because the finding was a deficiency affecting the design or 
qualification of a structure, system, or component, and the structure, system, or component 
maintained its operability or functionality.  The team determined that this finding did not have 
a cross-cutting aspect because the most significant contributor did not reflect present 
licensee performance.  (Section 1R21.2.2.b.2) 

 
• Green.  The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B, 

Criterion XII, “Control of Measuring and Test Equipment,” which states, “Measures shall be 
established to assure that tools, gages, instruments, and other measuring and testing 
devices used in activities affecting quality are properly controlled, calibrated, and adjusted 
at specified periods to maintain accuracy within necessary limits.”  Specifically, since 
March 22, 1988, the licensee failed to establish measures to assure that the Class 1E 
Eagle 21 software tools and testing devices were properly controlled commensurate with 
their importance to the test and evaluation of the Class 1E integrated computer system, 
which ensures compliance with the functional, performance, and interface requirements of 
the system.  In response to this issue, the licensee placed control of the tools and testing 
equipment under the nuclear quality assurance program.  This violation was entered into the 
corrective action program as Condition Report CR 16-1985. 

 
The team determined that the failure to control software tools and testing devices used in 
activities affecting quality of the Class 1E Eagle 21 system was a performance deficiency.  
The performance deficiency was determined to be more than minor, and therefore a finding, 
because it would have the potential to lead to a more significant safety concern.  
Specifically, the failure to control the software tools and testing devices would lead to 
potential errors being introduced to these tools and the safety-related Eagle 21 system.  In 
accordance with Inspection Manual Chapter 0609, Appendix A, “The Significance 
Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 2, 
“Mitigating Systems Screening Questions,” the team determined the finding to be of very low 
safety significance (Green) because the finding was a deficiency affecting the design or 
qualification of a structure, system, or component, and the structure, system, or component 
maintained its operability or functionality.  The team determined that this finding did not have 
a cross-cutting aspect because the most significant contributor did not reflect present 
licensee performance.  (Section 1R21.2.2.b.3) 

 
• Green.  The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B, 

Criterion XVI, “Corrective Action,” which states, in part, “Measures shall be established to 
assure that conditions adverse to quality, such as failures, malfunctions, deficiencies, 
deviations, defective material and equipment, and nonconformances are promptly identified 
and corrected.”  Specifically, since September 24, 2014, the licensee failed to establish 
measures to assure that deficiencies, deviations, defective material and equipment, and 
nonconformances that were responsible for malfunctions in the Class 1E Eagle 21 system 
were corrected.  In response to this issue, the licensee performed an operability 
determination which determined the system was operable but in a degraded condition.  
This violation was entered into the licensee’s corrective action program as Condition 
Report CR 16-2220.   

 
The team determined that the failure to correct conditions adverse to quality in the Class 1E 
Eagle 21 system that were nonconformances with requirements was a performance 
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deficiency.  The performance deficiency was determined to be more than minor, and 
therefore a finding, because it was associated with the equipment performance attribute of 
the Mitigating Systems cornerstone and adversely 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 correct conditions adverse 
to quality in the Class 1E Eagle 21 system adversely affected the cornerstone objective of 
ensuring the availability, reliability, and capability of the protective action implemented by the 
qualified display processing system.  In accordance with Inspection Manual Chapter 0609, 
Appendix A, “The Significance Determination Process (SDP) for Findings At-Power,” dated 
June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the issue screened as 
having very low safety significance (Green) because it was a design or qualification 
deficiency that did not represent a loss of operability or functionality; did not represent an 
actual loss of safety function of the system or train; did not result in the loss of one or more 
trains of non-technical specification equipment; and did not screen as potentially risk 
significant due to seismic, flooding, or severe weather.  This finding had a cross-cutting 
aspect in the area of human performance associated with conservative bias because the 
licensee individuals failed to use decision making practices that emphasize prudent choices 
over those that are simply allowable [H.14].  (Section 1R21.2.2.b.4) 
 

• Green.  The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B, 
Criterion XVI, “Corrective Actions,” which states, in part, “Measures shall be established to 
assure that conditions adverse to quality, such as failures, malfunctions, deficiencies, 
deviations, defective material and equipment, and nonconformances are promptly identified 
and corrected.”  Specifically, since 1997, the licensee failed to correct a condition adverse to 
quality by imposing administrative controls in response to a nonconservative Technical 
Specification.  In response to this issue, the licensee performed an operability determination 
regarding past performance on the auxiliary feedwater motor-driven pumps and concluded 
that they have always retained their safety function.  This violation was entered into the 
licensee’s corrective action program as Condition Report CR 16-2176.   

 
The team determined that the failure to impose administrative limits in surveillance 
procedures to promptly correct a condition adverse to quality was a performance deficiency.  
The performance deficiency was determined to be more than minor, and therefore a finding, 
because it was associated with the equipment performance attribute of the Mitigating 
Systems cornerstone and adversely affected the cornerstone objective of ensuring the 
availability, reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences.  Additionally, if left uncorrected, the performance deficiency 
would have the potential to become a more significant safety concern.  Specifically, 
operation of the motor driven auxiliary feedwater pumps with a diesel generator frequency 
acceptance criteria of up to ±2 percent would allow operation in a regime where the pumps 
would not perform their safety function when called upon.  In accordance with Inspection 
Manual Chapter 0609, Appendix A, “The Significance Determination Process (SDP) for 
Findings At-Power,” dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening 
Questions,” the issue screened as having very low safety significance (Green) because it 
was a design or qualification deficiency that did not represent a loss of operability or 
functionality.  This finding had a cross-cutting aspect in the area of human performance 
associated with change management because the licensee failed to use a systematic 
process for evaluating and implementing change so that nuclear safety remains the 
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overriding priority.  Specifically, the licensee did not properly evaluate the need to take 
appropriate interim corrective actions before the appropriate guidance was endorsed [H.3]. 
(Section 1R21.2.6.b.1) 
 

• Green.  The team identified a Green, non-cited violation of 10 CFR 50.63(a)(2) which states, 
in part, “The reactor core and associated coolant, control, and protection systems, including 
station batteries and any other necessary support systems, must provide sufficient capacity 
and capability to ensure that the core is cooled and appropriate containment integrity is 
maintained in the event of a station blackout for the specified duration.”  Specifically, since 
September 12, 2013, the battery sizing and load profile calculations of the channel I (“A” 
train) direct current battery bus failed to include proper design data for expected loads and 
possible worst case load currents.  In response to these issues, the licensee determined the 
battery bus was operable and the licensee initiated actions to analyze the effects of the 
change in calculation methodology, as well as to account for the additional loads.  This 
finding was entered into the licensee's corrective action program as Condition Reports  
CR 16-1794, CR 16-2197, and CR 16-2236.   
 
The team determined that the failure to ensure the capacity and capability of protection 
systems to provide support for core cooling and containment integrity maintenance in the 
event of a station blackout was a performance deficiency.  The performance deficiency was 
more than minor, and therefore a finding, because it was associated with the equipment 
performance attribute of the Mitigating Systems cornerstone and adversely affected the 
cornerstone objective to ensure the availability, reliability, and capability of systems that 
respond to initiating events to prevent undesirable consequences.  In addition, if left 
uncorrected, the performance deficiency would have the potential to lead to a more 
significant safety concern.  Specifically, if the channel I emergency safety features direct 
current bus were required to support loads for the four hour coping period, the licensee may 
subject components used to ensure core cooling and containment integrity to conditions that 
were not assumed in their station blackout analysis.  In accordance with Inspection Manual 
Chapter 0609, Appendix A, “The Significance Determination Process (SDP) for Findings At-
Power,” dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the 
issue screened as having very low safety significance (Green) because it was a design or 
qualification deficiency that did not represent a loss of operability or functionality; did not 
represent an actual loss of safety function of the system or train; did not result in the loss of 
one or more trains of non-technical specification equipment; and did not screen as 
potentially risk significant due to seismic, flooding, or severe weather.  This finding had a 
cross-cutting aspect in the area of human performance associated with procedure 
adherence because the licensee failed to follow process, procedures, and work instructions.  
Specifically, the licensee did not follow the calculation change process procedures to 
complete an impact review of pertinent licensing information associated with station blackout 
when the battery load assumptions were revised in the station blackout coping calculation 
[H.8].  (Section 1R21.4.b.1) 
 

• Green.  The team identified a Green, non-cited violation of 10 CFR Part 50, Appendix B, 
Criterion III, “Design Control,” which states, in part, that “Measures shall be established to 
assure that applicable regulatory requirements and the design basis…for those structures, 
systems, and components to which this appendix applies are correctly translated into 
specifications, drawings, procedures and instructions.”  Specifically, since August 1, 2001, 
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the licensee failed to translate into procedures that a loss of normal feedwater flow event 
would be mitigated consistent with the licensee’s design basis assumptions.  In response to 
this issue, the licensee initiated actions to establish interim emergency operating procedure 
directions for the licensed operators to ensure that credited safety-related equipment is used 
with priority in the event if this were to occur at the plant.  The emergency operating 
procedure is being revised to ensure permanent corrective action is taken.  This finding was 
entered into the licensee's corrective action program as Condition Report CR 16-1694.     
 
The team determined that the failure to establish measures to assure that the design bases 
was correctly translated into procedures and instructions was a performance deficiency.  
The performance deficiency was determined to be more than minor, and therefore a finding, 
because it was associated with the Mitigating Systems cornerstone attribute of procedure 
quality, and adversely affected the cornerstone objective to ensure the availability, reliability, 
and capability of systems that respond to initiating events to prevent undesirable 
consequences.  In addition, if left uncorrected, the performance deficiency would have the 
potential to lead to a more significant safety concern.  Specifically, if the licensee used the 
procedure to mitigate a loss of normal feedwater flow event, the licensee may place the 
plant in an unanalyzed condition.  In accordance with Inspection Manual Chapter 0609, 
Appendix A, “The Significance Determination Process (SDP) for Findings At-Power,” dated 
June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the issue screened as 
having very low safety significance (Green) because it was a design or qualification 
deficiency that did not represent a loss of operability or functionality.  The team determined 
that this finding did not have a cross-cutting aspect because the most significant contributor 
did not reflect present licensee performance.  (Section 1R21.4.b.2) 
 

Cornerstone:  Initiating Events 
 

• Green.  The team identified a Green, non-cited violation of Technical Specification 6.8.1.a., 
“Procedures,” which requires that written procedures shall be established, implemented, 
and maintained for procedures in Appendix A of Regulatory Guide 1.33, Revision 2, 
February 1978.  Procedures addressing combating emergencies involving loss of electric 
power are denoted in Appendix A, Section 6, Item c.  Specifically, since July 2010, the 
licensee failed to maintain the loss of all alternating current power emergency procedure to 
ensure the procedure contained adequate direction to operators to mitigate a loss of reactor 
coolant pump seal cooling unique to the plant’s design.  In response to this issue, the 
licensee initiated actions to consult with the plant’s design owners’ group to determine the 
best method of addressing this procedure vulnerability.  Emergency operating procedure 
documentation and/or operator training will be revised based on owner’s group input.  
This issue was entered into the licensee's corrective action program as Condition 
Report CR 16-2126.     

 
The team determined that the failure to maintain procedures in accordance with accepted 
industry standards was a performance deficiency.  The performance deficiency was 
determined to be more than minor, and therefore a finding, because it was associated with 
the Initiating Events cornerstone attribute of procedure quality, and adversely affected the 
cornerstone objective to limit the likelihood of events that upset plant stability and challenge 
critical safety functions during shutdown as well as power operations.  Specifically, operating 
procedures did not contain appropriate attributes to ensure timely action to prevent an 
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increased likelihood of a reactor coolant pump seal loss of coolant accident following a 
station blackout.  In addition, if left uncorrected, the performance deficiency would have the 
potential to lead to a more significant safety concern.  Specifically, if the licensee used the 
procedure to mitigate a loss of all alternating current power event, the licensee may increase 
the risk of increased reactor coolant pump seal leakage, as well as potentially placing the 
safety-related component cooling water system in an unanalyzed condition.  In accordance 
with Inspection Manual Chapter 0609, Appendix A, “The Significance Determination Process 
(SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 1, “Initiating Events Screening 
Questions,” the team determined a detailed risk evaluation was necessary because, after a 
reasonable assessment of degradation, the finding could result in exceeding the reactor 
coolant system leak rate for a small loss of coolant accident.  Therefore, the senior reactor 
analyst performed a bounding detailed risk evaluation.  The analyst determined that the 
change to the core damage frequency would be 1E-7 per year (Green).  This finding had a 
cross-cutting aspect in the area of problem identification and resolution associated with 
evaluation because organizations failed to thoroughly evaluate issues to ensure that 
resolutions address causes and extent of condition commensurate with their safety 
significance.  Specifically in 2014, the licensee received a non-cited violation associated with 
not having adequate procedures to address equipment malfunctions that caused a loss of 
reactor coolant pump seal cooling (Inspection Reports 05000498/2013007); however, the 
extent of condition review did not document any reviews of other procedures associated with 
reactor coolant pump seal cooling loss events to see if they allowed for seal cooling to be 
restored when seal temperatures were above 230 degrees F [P.2].  (Section 1R21.4.b.3) 
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 REPORT DETAILS 
 
1. REACTOR SAFETY 
 

Cornerstones:  Initiating Events, Mitigating Systems, and Barrier Integrity 
 

This inspection of design bases verifies that plant components are maintained within 
their design bases.  Additionally, this inspection provides monitoring of the capability of 
the selected components and operator actions to perform their design basis functions.  
As plants age, modifications may alter or disable important design features making the 
design bases difficult to determine or obsolete.  The plant risk assessment model 
assumes the capability of safety systems and components to perform their intended 
safety function successfully.  This inspectable area verifies aspects of the Initiating 
Events, Mitigating Systems, and Barrier Integrity cornerstones for which there are no 
indicators to measure performance. 

 
1R21M Design Basis Inspection (71111.21M) 
 
.1 Overall Scope 
 

To assess the ability of the South Texas Project, Units 1 and 2, equipment and operators 
to perform their required safety functions, the team inspected risk-significant 
components and the licensee’s responses to industry operating experience.  The team 
selected risk significant components for review using information contained in South 
Texas Project, Units 1 and 2, probabilistic risk assessments and the NRC standardized 
plant analysis risk model.  In general, the selection process focused on components that 
had a risk achievement worth factor greater than 1.3 or a risk reduction worth factor 
greater than 1.005.  The items selected included components in both safety-related and 
non-safety-related systems including pumps, circuit breakers, heat exchangers, 
transformers, and valves.  The team selected the risk significant operating experience to 
be inspected based on its collective past experience. 

 
To verify that the selected components would function as required, the team reviewed 
design basis assumptions, calculations, and procedures.  In some instances, the team 
performed calculations to independently verify the licensee's conclusions.  The team 
also verified that the condition of the components was consistent with the design bases 
and that the tested capabilities met the required criteria. 
 
The team reviewed maintenance work records, corrective action documents, and 
industry operating experience records to verify that licensee personnel considered 
degraded conditions and their impact on the components.  For selected components, the 
team observed operators during simulator scenarios, as well as during simulated actions 
in the plant. 
 
The team performed a margin assessment and detailed review of the selected risk-
significant components to verify that the design bases have been correctly implemented 
and maintained.  This design margin assessment considered original design issues, 
margin reductions because of modifications, and margin reductions identified as a result 
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of material condition issues.  Equipment reliability issues were also considered in the 
selection of components for detailed review.  These included items such as failed 
performance test results, significant corrective actions, repeated maintenance, 
10 CFR 50.65(a)1 status, operable, but degraded, 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.  
 
The inspection procedure requires a review of 10 to 17 total samples that include 
risk-significant and low design margin components, components that affect the large-
early-release-frequency (LERF), and operating experience issues.  The sample selection 
for this inspection was 12 components, 1 component that affects LERF, and 3 operating 
experience issues.  The selected inspection and associated operating experience items 
supported risk significant functions including the following: 
 

a. Electrical power to mitigation systems:  The team selected several components in the 
electrical power distribution systems to verify operability to supply alternating current (ac) 
and direct current (dc) power to risk significant and safety-related loads in support of 
safety system operation in response to initiating events such as loss of offsite power, 
station blackout, and a loss-of-coolant accident with offsite power available.  As such, 
the team selected: 
 

• Unit 1, 125 Vdc Bus E1A11 
• Unit 1 and 2, Eagle 21 of Qualified Display Processing System  
• Unit 2, 4160 Vac Class 1E Switchgear E2C  
• Unit 2, Emergency Diesel Generator 23 and Voltage Regulator  

 
b. Components that affect LERF:  The team reviewed components required to perform 

functions that mitigate or prevent an unmonitored release of radiation.  The team 
selected the following components: 
 

• Units 1 and 2, Equipment Hatch, Personnel Airlock, and Auxiliary Airlock Seals  
 

c. Mitigating systems needed to attain safe shutdown:  The team reviewed components 
required to perform the safe shutdown of the plant.  As such, the team selected: 

 
• Unit 1, Auxiliary Feedwater Pump 13 

• Unit 2, Auxiliary Feedwater Pump 24 

• Unit 2, Emergency Diesel Generator 23 Fuel Oil Storage and Transfer System 

• Unit 2, Chill Water Expansion Tank ‘A’ and Reactor Coolant Building Expansion 
Tank 
 

• Unit 1, Component Cooling Water Surge Tank  
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• Unit 2, High Head Safety Injection Pump 2C 

• Unit 2, Low Head Safety Injection Pump 2C 

• Unit 2, Power Operated Relief Valve Block Valve Motor Operated Valve 
Actuator B2RCMOV0001B 

 
.2 Results of Detailed Reviews for Components: 
 
.2.1 Unit 1, 125 Vdc Bus E1A11 
 

a. Inspection Scope 
  

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance procedures, test procedures, and 
condition reports associated with the Unit 1 125 Vdc bus E1A11.  The team also 
performed walkdowns and conducted interviews with engineering personnel to ensure 
capability of this component to perform its desired design basis function.  Specifically, 
the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation  
 

• Calculations for electrical distribution, system load flow/voltage drop, short-circuit, 
and electrical protection to verify that bus capacity and voltages remained within 
minimum acceptable limits  
 

• The protective device settings and circuit breaker ratings to ensure adequate 
selective protection coordination of connected equipment during worst-case short 
circuit conditions  
 

• Procedures for preventive maintenance, inspection, and testing to compare 
maintenance practices against industry and vendor guidance; including the cable 
aging management program  

 
b. Findings 

 
1. Failure to Perform Adequate Periodic Testing of Molded Case Circuit Breakers  

 
Introduction.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XI, “Test Control,” for the licensee’s failure to scope Class 1E 
molded case circuit breakers into the Class 1E molded case circuit breaker functional 
testing program. 

 
Description.  The team identified a performance deficiency related to the licensee’s 
functional test program for Class 1E molded case circuit breakers as described in 
test Procedure 0PMP05-NA-0004, “Molded Case Breaker Test,” Revision 36.  The 
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South Texas Project Updated Safety Analysis Report, Section 8.3.2.1.4, “Testing,” 
stated that “Periodic testing of Class 1E DC power system equipment is performed in 
accordance with Regulatory Guide 1.32 to verify its ability to perform its safety function.”  
The team noted that Regulatory Guide 1.32 refers to IEEE 308-1974, “IEEE Standard 
Criteria for Class 1E Power Systems at Nuclear Power Generating Stations,” as 
generally acceptable to the NRC staff with respect to the design, operation, and testing 
of electric power systems, subject to the regulatory positions in the regulatory guide.  
The team determined that the Regulatory Guide 1.32 and IEEE 308-1974 specified that 
Class 1E molded case circuit breakers be periodically tested to determine the on-going 
acceptability as a protective device and verify their ability to perform their safety function.   
 
To make this determination, the team noted that IEEE 308-1974, Section 5.3 “Direct-
Current Systems,” subsection 5.3.1 “General,” paragraph (6) “Protective Devices,” 
stated, in part, that “protective devices shall be provided to limit the degradation of the 
Class 1E power systems.”  Subsection 5.3.2, “Distribution System,” Paragraph (4) 
“Surveillance,” stated, “the distribution system shall be monitored to the extent that it is 
shown to be ready to perform its intended function.”  Section 6, “Surveillance 
Requirements,” Subsection 6.3, “Periodic Equipment Tests,” stated, in part, “tests shall 
be performed at scheduled intervals to: 

 
(1)  Detect the deterioration of the system toward an unacceptable condition. 

 
(2)  Demonstrate that standby power equipment and other components that are not 

 exercised during normal operation of the station are operable.” 
 

The molded case circuit breakers in 125 V direct current distribution panels for the 
electrical auxiliary building (panels 039A, 039B, 039C, and 040A) and the diesel 
generator building (panels 139A, 139B, and 139C) were included in the scope of IEEE 
308-1974.  These circuit breakers were mechanically cycled periodically.  However, the 
licensee failed to include overcurrent trip testing of these breakers in accordance with 
applicable test procedures to verify their ability to perform their safety function.  This 
nonconformance affected approximately 60 molded cases circuit breakers per plant. 
 
This issue was entered into the licensee’s corrective action program as Condition Report 
CR 16-2166.  Subsequently, the licensee performed an operability determination which 
concluded that there is reasonable expectation that the molded case circuit breakers in 
the electrical auxiliary building and diesel generator building distribution panels will 
perform their design functions while the licensee determines the appropriate corrective 
actions of the condition.  As a result, the distribution panels were considered operable 
but nonconforming. 
 
The team inquired into the reason these Class 1E breakers were not overcurrent trip 
tested to verify their ability to perform their safety function and detect deterioration.  The 
licensee discussed with the team that the breakers feeding these panels were 
overcurrent trip tested and this would ensure that faults downstream would be cleared.  
Additionally, environmental conditions, their function (providing power to a single 
ungrounded load), their low current ratings, and the robust design of the circuit breaker, 
visual inspection and mechanical inspection that cycles the breaker was sufficient to 
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meet IEEE 308-1974 section 6.3.  However, this criteria was not established nor 
documented in Procedure 0PMP05-NA-0004, “Molded Case Breaker Test,” for 
determining appropriate test methodology for direct current molded case circuit 
breakers.  This criteria did not meet the purpose or scope of the procedure which 
included thermal and magnetic trip tests for molded case circuit breakers rated for  
600 volts or less.   
 
The team determined this was not sufficient justification to ensure overcurrent faults 
would be cleared at the lowest level of distribution.  Therefore, without sufficient 
justification or well-defined criteria to determine the appropriate circuit breaker test 
method, the team determined that the licensee did not use a consistent approach to 
determine which Class 1E breakers would be overcurrent trip tested.  Although the 
cause of the performance deficiency occurred more than three years ago, the team 
determined, through discussions with the licensee staff, that the lack of a well-defined 
consistent approach for the appropriate molded case circuit breaker test method was 
reflective of present licensee performance.  It was evident that the criteria communicated 
to the team were based on judgement of the current engineering staff, not on current 
accepted industry practices or standards.  Therefore, the lack of a consistent approach 
to testing is an on-going issue and would occur again, if not corrected or eliminated. 
 
Analysis.  The team determined that the failure to detect deterioration and demonstrate 
operability of molded case circuit breakers through appropriate testing was a 
performance deficiency.  The performance deficiency was determined to be more than 
minor, and therefore a finding, because it was associated with the equipment 
performance attribute of the Mitigating Systems cornerstone and adversely affected the 
cornerstone objective of ensuring the availability, reliability, and capability of systems that 
respond to initiating events to prevent undesirable consequences.  Specifically, 
inadequate periodic testing to detect deterioration and to demonstrate continued 
operability was a significant programmatic deficiency that would adversely affect the 
reliability of Class 1E molded case circuit breakers to perform satisfactorily in service.  In 
accordance with Inspection Manual Chapter 0609, Appendix A, “The Significance 
Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 2, 
“Mitigating Systems Screening Questions,” the team determined the finding to be of very 
low safety significance (Green) because the finding was a deficiency affecting the design 
or qualification of a structure, system, or component, and the structure, system, or 
component maintained its operability or functionality.  This finding had a cross-cutting 
aspect in the area of human performance associated with consistent practices because 
the licensee did not use a consistent, systematic approach to make decisions.  
Specifically, the licensee did not use a consistent approach to determine which molded 
case circuit breakers would or would not be tested [H.13].   
 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XI, “Test Control,” which states, in part, “a test program shall 
assure that all testing required to demonstrate that structures, systems, and components 
will perform satisfactorily in service is identified and performed in accordance with written 
test procedures which incorporate the requirements and acceptance limits contained in 
applicable design documents.”  Contrary to the above, since March 22, 1988, the 
licensee failed to assure that all testing required to demonstrate that structures, systems, 
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and components will perform satisfactorily in service is identified and performed in 
accordance with written test procedures which incorporate the requirements and 
acceptance limits contained in applicable design documents.  Specifically, the licensee 
failed to assure that all testing required to demonstrate that the safety-related molded 
case circuit breakers would perform satisfactorily in service was performed in 
accordance with the acceptance limits contained in IEEE 308-1974.  In response to this 
issue, the licensee determined that the molded case circuit breakers will remain 
operable while implementing corrective actions to ensure the appropriate testing 
requirements of the molded case circuit breaker were included in the test programs.  
This violation was entered into the licensee’s corrective action program as Condition 
Report CR 16-2166.  Because this violation was of very low safety significance and 
entered into the licensee’s corrective action program, this violation is being treated as a 
non-cited violation consistent with Section 2.3.2.a of the NRC Enforcement Policy.  
(NCVs 05000498/2016007-01, 05000499/2016007-01; Failure to Perform Adequate 
Periodic Testing of Molded Case Circuit Breakers) 

 
2. Failure to Verify the Adequacy of Calculations Associated with Direct Current Circuit 

Breakers  
 

Introduction.  The team identified two examples of a Green, non-cited violation of 
10 CFR Part 50, Appendix B, Criterion III, “Design Control,” for the licensee’s failure to 
verify the adequacy of design calculations for Class 1E 125 Vdc molded case circuit 
breakers. 

 
Description.  The team identified two examples of a performance deficiency for failure to 
implement design and verification requirements for Class 1E 125 Vdc molded case 
circuit breakers to assure adequate trip response times, instantaneous trip accuracies, 
and rates of change of the sensed variable (the short circuit current), as specified 
by IEEE 279-1971, “Criteria for Protection Systems at Nuclear Power Generating 
Stations,” Sections 3(7), 3(9), and 4.3.  The South Texas Project Updated Final Safety 
Analysis Report, Section 8.3.1.2.4, “Compliance with IEEE 279-1971, and Regulatory 
Guide 1.32,” states, in part, “Class 1E systems and equipment comply with the 
requirements of IEEE 279-1971 (as amended by RGs 1.47, 1.62 and RG 1.32) by virtue 
of the separation, redundancy, and independence provided in the various systems and 
the location of equipment in Seismic Category I buildings and structures.”  The licensee’s 
commitment to Regulatory Guide 1.32 committed the licensee to using IEEE 308-1974, 
“IEEE Standard Criteria for Class 1E Power Systems at Nuclear Power Generating 
Stations,” in designing and maintaining the direct current distribution system.   
 
Example 1 
Calculation EC-5033, “Protection Non 1E 48 VDC, 125 VDC & 250 VDC, and Class 1E 
125 VDC Systems,” Revision 6, and subsequent calculation design change notices 
inappropriately used time-current curves with alternating current root-mean-square 
response times and accuracies to evaluate the instantaneous trip function of molded 
case circuit breakers used in safety-related direct current applications.  The calculation 
did not recalibrate or de-rate the molded case circuit breaker time-current curves for 
direct current application.  When certain direct current circuits were modeled using the 
short circuit currents provided by the licensee and recalibrated time-current curves for 
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direct current, the team calculated that some wires in the 125 Vdc bus panel E1A11 and 
downstream power distribution panel PL039A could reach temperatures that could cause 
secondary damage to other components along the wires’ routes.  This put the operability 
of 125 Vdc systems in reasonable doubt.   

 
The molded case circuit breakers used by the license are thermal-magnetic circuit 
breakers.  They are dual use for sensing either alternating or direct currents, but they 
must be recalibrated or de-rated for use in the 125 Vdc system.  The default calibrations 
and ratings are expressed in alternating current root-mean-square characteristics as 
specified in the National Electrical Manufacture Association (NEMA) Standard AB-1, 
“Molded Case Circuit Breakers and Molded Case Switches,” Section AB 1-2.16, “Basis 
of Rated Interrupting Currents.”  Current on alternating current trip units are expressed in 
terms of root-mean-square trip values, while direct current trip units are expressed as 
instantaneous values.  The electromagnetic trip is activated by induced magnetic forces 
from current flowing through the circuit breaker.  The magnetic force is proportional to 
the square of the instantaneous value of current, instead of the root-mean-square value 
over some period of time.  The difference in expressing current is an essential factor in 
adjusting alternating current curves to direct current systems.   
 
Example 2  
The inject current tolerance uncertainties in the licensee testing methodology for molded 
case circuit breakers were larger than specified on the manufacturer time-current curves.  
This tolerance uncertainty affected the sensed accuracies and response times of the 
molded case circuit breakers.  The licensee’s applicable standard, NEMA AB-2-1980, 
“Procedures for Field Inspection and Performance Verification of Molded Case Circuit 
Breakers Used in Commercial and Industrial Applications,” Table 5-1, specified that 
these tolerance uncertainties for inject current for instantaneous field trip testing 
were +40 percent on the high side of the time-current curve and -30 percent on the 
low side of the time-current curve.  The manufacturing specifications for tolerance 
uncertainties were approximately ±25 percent, as specified by the licensee’s applicable 
standard NEMA AB-1.  The licensee did not account for the additional uncertainties in 
evaluations of the design function.  The uncertainties for the time-current curve 
instantaneous trip were not accounted for by licensee calculations.  Recalculating to 
account for these uncertainties could extend the damaging affects previously evaluated 
in example 1 above in 125 Vdc bus E1A11 and distribution PL039A to other 
components. 

 
Following identification of both examples, the licensee performed an immediate 
operability determination.  The immediate determination identified that there was 
sufficient margin within the Class 1E cabling to prevent degradation from an 
instantaneous fault; however, the design margin would be considerably less.  

 
Analysis.  The team determined that the failure to verify the adequacy of the design of 
Class 1E 125 Vdc molded case circuit breakers was a performance deficiency.  The 
performance deficiency was determined to be more than minor, and therefore a finding, 
because it was associated with the design control attribute of the Mitigating Systems 
cornerstone and adversely affected the cornerstone objective of ensuring the availability, 
reliability, and capability of systems that respond to initiating events to prevent 
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undesirable consequences.  Specifically, the failure to verify the adequacy of the molded 
case circuit breakers to perform their design basis function using appropriate time-
current curves and tolerances adversely affected the capability of the 125 Vdc systems.  
Additionally, independent inspector calculations confirmed that the calculation errors 
resulted in a reasonable doubt on the operability of the 125 Vdc molded case circuit 
breakers.  In accordance with Inspection Manual Chapter 0609, Appendix A, “The 
Significance Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, 
Exhibit 2, “Mitigating Systems Screening Questions,” the team determined the finding to 
be of very low safety significance (Green) because the finding was a deficiency affecting 
the design or qualification of a structure, system, or component, and the structure, 
system, or component maintained its operability or functionality.  The team determined 
that this finding did not have a cross-cutting aspect because the most significant 
contributor did not reflect present licensee performance. 

 
Enforcement.  The team identified two examples of a Green, non-cited violation 
of 10 CFR Part 50, Appendix B, Criterion III, “Design Control,” which states, in part, “the 
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, since March 22, 1988, the licensee failed to provide design control measures 
that verified or checked 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.  Specifically, the licensee failed to verify the 
adequacy of the molded case circuit breakers to perform their design basis function 
using appropriate time-current curves and tolerances or Class 1E 125 Vdc molded case 
circuit breakers to assure adequate trip response times, instantaneous trip accuracies, 
and rates of change of the sensed variable (the short circuit current).  In response to this 
issue, the licensee determined that the 125 Vdc system would remain operable while 
implementing corrective actions to revise their design calculations to incorporate the 
appropriate time-current curves and current tolerances in design calculations.  This 
violation was entered into licensee’s corrective action program as Condition 
Reports CR 16-2196 and CR 16-2117.  Because this violation was of very low safety 
significance and it was entered into the licensee’s corrective action program, this 
violation is being treated as a non-cited violation consistent with Section 2.3.2.a of the 
NRC Enforcement Policy.  (NCVs 05000498/2016007-02, 05000499/2016007-02; 
Failure to Verify the Adequacy Calculations Associated with Direct Current Circuit 
Breakers)   

 
.2.2 Units 1 and 2, Eagle 21 Qualified Display Processing System  
 

a. Inspection Scope 
  

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance procedures, test procedures, and 
condition reports associated with the Units 1 and 2 Eagle 21 qualified display processing 
system.  The team also performed walkdowns and conducted interviews with 
engineering personnel to ensure capability of this component to perform its desired 
design basis function.  Specifically, the team reviewed: 
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• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation  
 

• Correspondences and submittals from the licensee to the NRC and vendor 
design criteria concerning the design basis of Eagle 21 system including design 
and verification and validation program to verify appropriate design basis was 
incorporated into the updated final safety analysis report  
 

• Procedures for preventive maintenance, inspection, and testing to compare 
maintenance practices against establish safety criteria and vendor guidance  
 

• Class 1E qualification documents to verify the qualification met the requirements 
established in IEEE 279-1971 and IEEE 323-1974 

 
b. Findings 

 
1. Failure to Include Applicable Safety System Criteria in the Final Safety Analysis Report  

 
Introduction.  The team identified a Severity Level IV, non-cited violation of 
10 CFR 50.34(b)(2), “Final Safety Analysis Report”, for the licensee’s failure to revise the 
final safety analysis report to reflect the design changes reported in supplemental 
information to the NRC.   

 
Description.  The team identified a performance deficiency related to the licensee’s 
exclusion from the final safety analysis report, the safety system criteria used for the 
licensing and design basis of the Eagle 21 computerized safety system used to 
implement the licensee’s Qualified Display Processing System (QDPS).  The South 
Texas Project Updated Final Safety Analysis Report, Chapter 1, states, “The Updated 
Final Safety Analysis Report (UFSAR) is submitted as a unique document in compliance 
with Regulatory Guide (RG) 1.70, “Standard Format and Content of Safety Analysis 
Reports,” Rev. 2 and 10 CFR 50.71(e).”  The introduction of Regulatory Guide 1.70, 
“Revisions” paragraph, states, “Special care should be made to ensure that the main 
sections of the report are revised to reflect any design changes reported in supplemental 
information, i.e., responses to NRC staff requests for information or responses to 
regulatory positions.”   
 
The NRC initially completed the safety evaluation report that accepted the initial South 
Texas Project Final Safety Analysis Report in April 1986.  The safety evaluation report 
stated, in part, “Since the QDPS design is a microprocessor based technology; the staff 
requested the applicant to submit the verification and validation (V&V) program for the 
development of Class 1E software.  The staff's evaluation of the system architecture and 
the V&V program for the QDPS will be addressed in a supplement to this report.”  The 
licensee provided the supplementary information in the following letters: 
 

• ST-HL-AE-1214, “Action Items Resulting from December 12, 1984, Meeting On 
QDPS V&V Plan,” March 28, 1985 
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• ST-HL-AE-1344, “QDPS Verification and Validation Plan,” September 24, 1985  

 
• ST-HL-AE-1859, “Submittal of the QDPS Verification and Validation Program 

Final Report And Response to the QDPS V&V SER Open Item,” December 23, 
1986 
 

• ST-HL-AE-2645, “Revised QDPS Verification And Validation Plan,” April 29, 1988 
 

These letters identified the quality standards used to describe methods to the NRC they 
would find acceptable for complying with the Commission's regulations for promoting 
high functional reliability and design quality for the use of digital computers in safety 
systems of nuclear power plants.  These standards included IEEE 7-4.3.2-1982, 
“Application Criteria for Programmable Digital Computer Systems in Safety Systems of 
Nuclear Power Generating Station,” and IEEE 603-1980, “IEEE Standard Criteria for 
Safety Systems for Nuclear Power Generating Stations.”   

 
Regulatory Guide 1.70, Section 7.1.2, “Identification of Safety Criteria,” states, “list all 
design bases (including considerations of instrument errors), criteria, regulatory guides, 
standards, and other documents that will be implemented in the design of the systems 
listed in Section 7.1.1.”  The South Texas Project Updated Final Safety Analysis Report 
Section 7.1.1, “Identification of Safety-Related Systems,” Subsection 7.1.1.4, “Safety-
Related Display Instrumentation,” states, in part, “Identification of the equipment and 
systems providing safety-related display instrumentation is provided in Section 7.5.”  
Section 7.5.6, “Qualified Display Processing System,” lists the qualified display 
processing system as applicable to Section 7.1.1, as specified by Regulatory 
Guide 1.70. 

 
The Updated Final Safety Analysis Report, Section 7.5.6, “Qualified Display Processing 
System,” identified that the functions of the qualified display processing system included 
the “Safety Grade Control of Safety Related Valves” (i.e., auxiliary feedwater system flow 
control valves).  The team identified that IEEE 603-1980 established the minimum 
functional and design requirements for safety systems and that IEEE 7-4.3.2-1982 
established the application criteria for programmable digital computer systems used in 
safety systems for nuclear power generating stations by expanding the quality and 
equipment qualification requirements of IEEE Std. 603-1980.  The team determined that 
these safety criteria established the quality, design basis, and limits on operation of the 
qualified display processing system safety functions and, as such, are material to the 
safe operation of this system. 

 
Analysis.  The team determined that the failure to revise the final safety analysis report 
with the supplemental information that presented the design bases of the qualified 
display processing system was a violation of 10 CFR 50.34(b)(2).  The violation was 
more than minor because the design basis information affected certain safety system 
functions (i.e., the auxiliary feedwater system control valves), which had a material 
impact on safety.  Because the issue affected the NRC’s ability to perform its regulatory 
function, the inspectors evaluated this violation using the traditional enforcement 
process.  The inspectors used the NRC Enforcement Policy, Subsection 6.1, “Reactor 
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Operations,” dated February 4, 2015, to evaluate the significance of this violation.  This 
violation is similar to example 6.1.d.3 in the Enforcement Policy.  Therefore, this was a 
Severity Level IV violation because the violation represented a failure to update the final 
safety analysis report as required by 10 CFR 50.34(b)(2), but the lack of up-to-date 
information has not resulted in any unacceptable change to the facility or procedures.  
The team determined there was no cross-cutting aspect because cross-cutting aspects 
are not assigned to traditional enforcement violations. 

 
Enforcement.  The team identified a Severity Level IV, non-cited violation of 
10 CFR 50.34(b)(2), “Final Safety Analysis Report” which requires, in part, that the final 
safety analysis report shall include a description and analysis of the structures, systems, 
and components of the facility, with emphasis upon performance requirements, the 
bases, with technical justification therefor, upon which such requirements have been 
established, and the evaluations required to show that safety functions will be 
accomplished.  The description shall be sufficient to permit understanding of the system 
designs and their relationship to safety evaluations.  Contrary to the above, since 
March 22, 1988, the licensee failed to include, in the final safety analysis report, a 
description and analysis of the structures, systems, and components of the facility, with 
emphasis upon performance requirements, the bases, with technical justification 
therefor, upon which such requirements have been established, and the evaluations 
required to show that safety functions will be accomplished.  Specifically, the licensee 
failed to include, in the final safety analysis report, the safety system criteria specified by 
IEEE 603-1980 and IEEE 7.4-3-2 for the Eagle 21 control system, which described the 
facility, presented the design bases, and the limits on its operation.  This violation does 
not represent an immediate safety concern.  In response to this issue, the licensee 
created corrective actions to determine the appropriate information to include in the next 
update to the updated final safety analysis report.  This violation was entered into the 
licensee’s corrective action program as Condition Report CR 16-1281.  Because this 
violation was of very low safety significance and it was entered into the licensee’s 
corrective action program, this violation is being treated as a non-cited violation 
consistent with Section 2.3.2.a of the NRC Enforcement Policy.  
(NCV 05000498/2016007-03, 05000499/2016007-03; Failure to Include Applicable 
Safety System Criteria in the Final Safety Analysis Report)   

 
2. Failure to Perform Adequate On-going Qualification of the Class 1E Qualified Display 

Processing System  
 

Introduction.  The team identified a Green, non-cited violation of 10 CFR 50.55a(h)(2), 
“Protection Systems” for the licensee’s failure to comply with IEEE 279-1971, 
Section 4.4 “Equipment Qualification,” which requires the verification by test data that 
Class 1E Eagle 21 components meet the required equipment qualification on a 
continuing basis.  The licensee used the Eagle 21 system as the plant qualified display 
processing system (QDPS). 

 
Description.  The team identified a performance deficiency related to the licensee’s 
qualification of the qualified display processing system in accordance with  
IEEE 323-1974, Section 5, “Principles of Qualification.”  The South Texas Project 
Updated Final Safety Analysis Report, Subsection 7.5.6.2.4, “Equipment Qualification,” 
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stated, in part, “the QDPS is seismically and environmentally qualified to IEEE 344-1975 
and IEEE 323-1974.”  The team noted that IEEE 323-1974, “IEEE Standard for 
Qualifying Class 1E Equipment for Nuclear Power Generating Stations,” indicated that 
its use was to provide guidance for demonstrating compliance with the qualification 
requirements of IEEE 279-1971.  As reflected in updated final safety analysis report, the 
licensee committed to meeting the standards of IEEE 279-1971, “Criteria for Protection 
Systems for Nuclear Power Generating Stations,” to comply with 10 CFR 50.55a(h)(2).  

 
IEEE 323-1974, Section 5, “Principles of Qualification,” states, “The capability of all 
Class 1E equipment, including interfaces, of a nuclear power generating station for 
performing its required function shall be demonstrated.”  It further states, “Principles and 
procedures for demonstrating the qualification of Class 1E equipment include:   
 
(1) Assurance that the severity of the qualification methods equal or exceed the 

maximum anticipated service requirements and conditions 
 

(2) Assurance that any extrapolation or inference be justified by allowances for known 
potential failure modes and the mechanism leading to them 
 

(3) On-going qualification testing of installed equipment whose qualified life is less than 
the design life of the equipment 
 

(4) Documentation files which provide the basis for qualification 
 

(5) Qualification test data as required for on-going qualification testing 
 

(6) Qualification of any interfaces associated with Class 1E equipment” 
 

IEEE 323-1974, Section 8, “Documentation,” states, “The qualification documentation 
shall verify that each type of electric equipment is qualified for its application and meets 
its specified performance requirements.  The basis of qualification shall be explained to 
show the relationship of all facets of proof needed to support adequacy of the complete 
equipment.  Data used to demonstrate the qualification of the equipment shall be 
pertinent to the application and organized in an auditable form.” 

 
The team reviewed the information in the original Eagle 21 Equipment Qualification Data 
Packages and Test Reports.  The equipment qualification data packages and test reports 
specified the design life for Eagle 21 system was 40 years, but the qualified life for 
internal components (i.e., circuit board assemblies and other digital components) was 
only five years.  The NRC safety evaluation of the Westinghouse qualification methods 
indicated that the components internal to the solid state protection systems were equally 
qualified for only five years.  The qualification tests did not consider, non-Arrhenius, 
age-related operational stressors to determine the five-year qualified life.  The qualified 
life was determined based on performance characteristics of the Eagle 21 being 
continuously powered without any preventative maintenance or other operational 
stressors such as cycling power or handling internal components.  The team noted that 
many of the Eagle 21 components were still in use well outside the limits of their 
five-year qualified life.   
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The Eagle 21 system equipment qualification data packages and test reports clearly 
state, “No preventive maintenance is required to support the equipment qualified life.”  
It further states, “This does not preclude development of a preventive maintenance 
program designed to enhance equipment performance and identify unanticipated 
equipment degradation as long as this program does not compromise the qualification 
status of the equipment.”  In early plant operation, the licensee determined that since the 
system is located in a mild environment that the qualified life could be based on results 
of surveillance testing, maintenance, and trending of failures in spite of the documented 
qualification.  Originally, the licensee maintained qualification by scheduled replacement 
and refurbishment of components before the end of their qualified life.  The technical 
justification for the change was based on the system being redundant and the 
occurrence of a random failure being a tolerable, worst-case single failure.  However, 
this technical justification does not meet the specifications of IEEE 323-1974 and failed 
to account for the operational stressors induced by testing and maintenance that 
compromised the five-year qualification status of the equipment. 

 
Maintenance, troubleshooting, and other handling activities can cause operational 
stressors in the digital system.  These stressors include power cycling, process cycling, 
calibration cycling, environmental cycling, and vibrations.  These types of stressors 
produce stress gradients in microelectronics.  These stress gradients produce shorter-
acting, failure mechanisms that included conductive filament formation, stress relaxation 
at contact interfaces, package-to-board interconnect fatigue, maintenance fatigue, and 
power cycling transient stresses.  The licensee had exposed the Eagle 21 components 
to these operational stressors routinely and extensively for more than five years.  In 
addition, the team noted that the licensee had attributed past failures to some of these 
shorter acting failure mechanisms like broken and missing solder.  The licensee 
recognized, documented in condition reports, and accepted that cycling power for 
maintenance has exacerbated failures and caused unpredictable behavior in the 
Eagle 21 system. 
 
The team determined that the circuit board assemblies included parts with limited 
service life (i.e., electrolytic capacitors).  The operational stressors could produce 
various failure mechanisms that can cause unstable, differing, and difficult symptoms to 
identify in complex digital components.  Since the original qualification tests did not 
include operational stressors, the extrapolation of shorter-acting microelectronic failure 
rates resulting from these operational stressors could be impracticable.  Ultimately, the 
team determined that the licensee had not demonstrated on-going qualification by 
appropriate methods for equipment whose qualified life is less than the design life of the 
equipment in accordance with IEEE 323-1974, Section 5, “Principles of Qualification.”  
The licensee did not assure that the preventive maintenance program would preserve 
the five-year qualification of the Eagle 21 equipment.  Additionally, the licensee did not 
complete similar qualification tests of Eagle 21 system, or on identical equipment 
installed in service conditions that equal or exceed the qualified equipment, at an interval 
less than the qualified life to assure that the qualified life of the equipment to exceeded 
the installed life of the equipment as specified by IEEE 323-1974, Section 6.6, “On-going 
Qualification.”  
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Analysis.  The team determined that the failure to perform on-going qualification testing 
of installed Eagle 21 components whose qualified life was less than the design life was a 
performance deficiency.  The performance deficiency was determined to be more than 
minor, and therefore a finding, because it was associated with the equipment 
performance attribute of the Mitigating Systems cornerstone and adversely affected the 
cornerstone objective of ensuring the availability, reliability, and capability of systems that 
respond to initiating events to prevent undesirable consequences.  Specifically, 
inadequate on-going equipment qualification adversely affects the availability, reliability, 
and capability of Class 1E components to meet their safety functional requirements 
throughout their service lives.  In accordance with Inspection Manual Chapter 0609, 
Appendix A, “The Significance Determination Process (SDP) for Findings At-Power,” 
dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the team 
determined the finding to be of very low safety significance (Green) because the finding 
was a deficiency affecting the design or qualification of a structure, system, or 
component, and the structure, system, or component maintained its operability or 
functionality.  The team determined that this finding did not have a cross-cutting aspect 
because the most significant contributor did not reflect present licensee performance. 
 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR 50.55a(h)(2) 
“Protection Systems,” which requires, in part, for nuclear power plants with construction 
permits issued after January 1, 1971, but before May 13, 1999, protection systems must 
meet the requirements in IEEE Std. 279-1971, “Criteria for Protection Systems for 
Nuclear Power Generating Stations.”  Contrary to the above, since approximately 1993, 
the licensee failed to meet the requirements in IEEE Standard 279-1971.  Specifically, 
the licensee failed to demonstrate qualification of the Eagle 21 system, on a continuing 
basis, by appropriate methods for equipment whose qualified life is less than the design 
life of the system.  This violation was entered into the licensee’s corrective action 
program as Condition Report CR 16-2214.  Because this violation was of very low safety 
significance and it was entered into the licensee’s corrective action program, this 
violation is being treated as a non-cited violation consistent with Section 2.3.2.a of the 
NRC Enforcement Policy.  (NCV 05000498/2016007-04, 05000499/2016007-04; Failure 
to Perform Adequate On-going Class 1E Qualification for the Qualified Display 
Processing System)   

 
3. Failure to Control Software Tools Commensurate with the Importance to Safety  

 
Introduction.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XII, “Control of Measuring and Test Equipment,” for the licensee’s 
failure to control software tools that are used to modify and validate the software for the 
Class 1E Eagle 21 system. 

 
Description.  The team identified a performance deficiency for the failure to control 
software tools to quality assurance measures commensurate with their importance to the 
test and evaluation of the Class 1E integrated computer system, which ensures 
compliance with the functional, performance, and interface requirements of the system. 

 
The licensee uses a man-machine interface tool to routinely modify the parameters in 
the Class 1E Eagle 21 system, perform maintenance, and surveillance testing.  This tool 
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has the potential to introduce Class 1E software errors and possible common 
mode/cause failures into the Eagle 21 system.  Common mode/cause failures are 
classified in licensee Standard IEEE 379-1972, “IEEE Trial-Use Guide for the Application 
of the Single-Failure Criterion to Nuclear Power Generating Station Protection Systems.”  
The South Texas Project Updated Final Safety Analysis Report, Section 7.1.2.7, 
“Conformance to Regulatory Guide 1.53 and IEEE 379-1972” stated, in part, “the 
principles described in IEEE Standard 379-1972 are used in the design of the 
Westinghouse protection system...The systems comply with the intent of this standard 
and the additional guidance of RG 1.53.”  In addition, the licensee uses an automatic 
erasable programmable read-only memory (EPROM) checksum calculator to verify the 
quality of the Eagle 21 EPROMs received from Westinghouse.  The complex software 
contained on these EPROMs is the operating system of the Eagle 21, on which, the 
application software executes.  Undetected software errors in the software would be 
unacceptable to the safe operation of the system. 

 
The team determined the quality measures used by the licensee to control these tools 
was not commensurate with their importance because the licensee did not consider the 
vulnerability of the Eagle 21 to possible errors introduced by these tools.   
 
Analysis.  The team determined that the failure to control software tools and testing 
devices used in activities affecting quality of the Class 1E Eagle 21 system was a 
performance deficiency.  The performance deficiency was determined to be more than 
minor, and therefore a finding, because it would have the potential to lead to a more 
significant safety concern.  Specifically, the failure to control the software tools and 
testing devices would lead to potential errors being introduced to these tools and the 
safety-related Eagle 21 system.  In accordance with Inspection Manual Chapter 0609, 
Appendix A, “The Significance Determination Process (SDP) for Findings At-Power,” 
dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the team 
determined the finding to be of very low safety significance (Green) because the finding 
was a deficiency affecting the design or qualification of a structure, system, or 
component, and the structure, system, or component maintained its operability or 
functionality.  The team determined that this finding did not have a cross-cutting aspect 
because the most significant contributor did not reflect present licensee performance. 

 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XII, “Control of Measuring and Test Equipment,” which states, 
“Measures shall be established to assure that tools, gages, instruments, and other 
measuring and testing devices used in activities affecting quality are properly controlled, 
calibrated, and adjusted at specified periods to maintain accuracy within necessary 
limits.”  Contrary to the above, since March 22, 1988, the licensee failed to establish 
measures to assure that tools, gages, instruments, and other measuring and testing 
devices used in activities affecting quality are properly controlled, calibrated, and 
adjusted at specified periods to maintain accuracy within necessary limits.  Specifically, 
the licensee failed to establish measures to assure that the Class 1E Eagle 21 software 
tools and testing devices were properly controlled commensurate with their importance 
to the test and evaluation of the Class 1E integrated computer system, which ensures 
compliance with the functional, performance, and interface requirements of the system.  
In response to this issue, the licensee placed control of the tools and testing equipment 
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under the nuclear quality assurance program.  This violation was entered into the 
corrective action program as Condition Report CR 16-1985.  Because this violation was 
of very low safety significance and it was entered into the licensee’s corrective action 
program, this violation is being treated as a non-cited violation consistent with  
Section 2.3.2.a of the NRC Enforcement Policy.  (NCV 05000498/2016007-05, 
05000499/2016007-05; Failure to Control Software Tools Commensurate with the 
Importance to Safety)   

 
4. Failure to Correct Conditions Adverse to Quality Associated with the Eagle 21 System  

 
Introduction.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XVI, “Corrective Action” for two examples of a failure to correct 
conditions adverse to quality for multiple issues associated with the safety-related 
Class 1E Eagle 21 protection system. 

 
Description.  The team identified a performance deficiency for the failure to correct 
conditions adverse to quality in the Class 1E Eagle 21 system.  The Eagle 21 is a digital 
protection system used for the licensee’s Class 1E qualified display processing system.  
The qualified display processing system performs several safety functions including 
control of auxiliary feed water control valves.  The qualified display processing system 
was in a degraded reliability status as characterized by the licensee.  The team noted 
that several condition reports and apparent cause evaluations associated with failed 
components and other system failures described degraded conditions that were not 
subsequently identified as conditions needing correction or conditions adverse to quality.  
In addition, the licensee documented notably degraded components received from their 
vendor, but failed to verify if degraded components were installed in the Eagle 21 system 
cabinets.  The team determined that these were nonconformances with IEEE 279-1971, 
Section 4.3, “Quality of Components and Modules,” which, states, in part, “Quality levels 
shall be achieved through the specification of requirements known to promote high 
quality, such as requirements for design, for the derating of components, for 
manufacturing, quality control, inspection, calibration, and test.”  The following examples 
illustrate these nonconformances: 

 
Example 1 
Condition Reports CR 14-14966 and CR 14-15652 were classified as station level 
conditions adverse to quality and identified failed circuit boards, corrupted memory, and 
erratic behavior of qualified display processing system components and functions 
effecting reactivity.  The condition reports stated that this was caused by power cycling 
the qualified display processing system cabinets.  The apparent cause evaluations for 
the condition reports described, “multiple AC power cycles exacerbated the probability of 
random failures and anomalies.”  However, the failures were classified as random and 
the boards were replaced without correcting the qualified display processing system 
vulnerability failures caused by power cycling.  The team determined that vulnerability 
to failures caused by power cycling of the qualified display processing system cabinets 
was a degraded condition, which is a condition adverse to quality in accordance with 
OPGP03-ZX-0002, Section 2.7, “Condition Adverse to Quality (CAQ).”  No corrective 
action for this condition was established. 
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Example 2 
Condition Report CR 15-5487 was classified as a station level condition adverse to 
quality and described failures of dataplane processor units, DPU-A and DPU-C.  The 
apparent cause evaluation described troubleshooting efforts where multiple replacement 
components were deficient (e.g., central processing unit boards).  The ICES report 
described, “This clock error is a known condition within the DPUs and randomly appears 
as a glitch.”  Further, the apparent cause evaluation identified historical deficiencies 
associated with multiple unused qualified display processing system components 
retrieved from stores.  The apparent cause evaluation identified the current condition 
adverse to quality as the failure of an original backplane board due to inadequate vendor 
soldering.  The apparent cause evaluation stated that “the current issue identified a 
backplane board as the possible cause and this vulnerability could exist within all 
QDPS cabinets.  However, history and current system indications do not support a 
backplane vulnerability for other QDPS cabinets which bounds the issue to Unit 2 
DPU-A.”  It further stated, “There are no corrective actions required for Extent of 
Condition due to other QDPS cabinets are indicating normal plant condition.”  The team 
determined that allowing a known clock error to exist in the DPUs of the Eagle 21 
system was a nonconformance and a condition adverse to quality.  No corrective action 
for this condition was established. 

 
Analysis.  The team determined that the failure to correct conditions adverse to quality in 
the Class 1E Eagle 21 system that were nonconformances with requirements was a 
performance deficiency.  The performance deficiency was determined to be more than 
minor, and therefore a finding, because it was associated with the equipment 
performance attribute of the Mitigating Systems cornerstone and adversely 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 correct conditions adverse to quality in the Class 1E Eagle 21 system 
adversely affected the cornerstone objective of ensuring the availability, reliability, and 
capability of the protective action implemented by the qualified display processing 
system.  In accordance with Inspection Manual Chapter 0609, Appendix A, “The 
Significance Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, 
Exhibit 2, “Mitigating Systems Screening Questions,” the issue screened as having very 
low safety significance (Green) because it was a design or qualification deficiency that 
did not represent a loss of operability or functionality; did not represent an actual loss of 
safety function of the system or train; did not result in the loss of one or more trains of 
non-technical specification equipment; and did not screen as potentially risk significant 
due to seismic, flooding, or severe weather.  This finding had a cross-cutting aspect in 
the area of human performance associated with conservative bias because the licensee 
individuals failed to use decision making practices that emphasize prudent choices over 
those that are simply allowable [H.14].   

 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XVI, “Corrective Action,” which states, in part, “Measures shall be 
established to assure that conditions adverse to quality, such as failures, malfunctions, 
deficiencies, deviations, defective material and equipment, and nonconformances are 
promptly identified and corrected.”  Contrary to the above, since September 24, 2014, 
the licensee failed to establish measures to assure that conditions adverse to quality, 
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such as failures, malfunctions, deficiencies, deviations, defective material and 
equipment, and nonconformances were promptly identified and corrected.  Specifically, 
the licensee failed to establish measures to assure that deficiencies, deviations, 
defective material and equipment, and nonconformances that were responsible for 
malfunctions in the Class 1E Eagle 21 system were corrected.  In response to this issue, 
the licensee performed an operability determination which determined the system was 
operable but in a degraded condition.  This violation was entered into the licensee’s 
corrective action program as Condition Report CR 16-2220.  Because this violation was 
of very low safety significance and it was entered into the licensee’s corrective action 
program, this violation is being treated as a non-cited violation consistent with 
Section 2.3.2.a of the NRC Enforcement Policy.  (NCV 05000498/2016007-06, 
05000499/2016007-06; Failure to Correct Conditions Adverse to Quality Associated with 
the Eagle 21 System) 

 
.2.3 Unit 2, 4160 Vac Class 1E Switchgear E2C 
 

a. Inspection Scope 
 

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance procedures, test procedures, and 
condition reports associated with the Unit 2 4160 Vac Class 1E switchgear E2C.  The 
team also performed walkdowns and conducted interviews with engineering personnel to 
ensure capability of this component to perform its desired design basis function.  
Specifically, the team reviewed: 
 

• Circuit one-lines diagrams 
• Calculated short-circuit current at loads for the bus 
• Procedures for the 4160 Vac circuit breaker overhaul 
• Breaker shop; for tooling, cleanliness and organization 
• Method for circuit breaker tracking of maintenance history by serial number 
• Surveillance Frequency Control Program as it relates to switchgear 

 
b. Findings 

 
No findings were identified. 

 
.2.4 Unit 2, Emergency Diesel Generator 23 and Voltage Regulator 
  

a. Inspection Scope 
 

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance procedures, test procedures, and 
condition reports associated with the Unit 2 emergency diesel generator 23 and voltage 
regulator.  The team also performed walkdowns and conducted interviews with 
engineering personnel to ensure capability of these components to perform their desired 
design basis functions.  Specifically, the team reviewed: 
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• Component maintenance history and corrective action program reports to verify 
monitoring for potential degradation by comparing the last two 5-year preventive 
maintenance results 
 

• Validating acceptance criteria in preventive maintenance procedures by 
reviewing vendor manuals, specifically relay timing, contact brush placement, 
and pressure 
 

• Reviewing vendor reports on the generator/regulator from emergency diesel 
generator 22, which was thoroughly overhauled by a third party following a failure 
of the diesel engine 
 

• Surveillance Frequency Control Program as it relates to emergency diesel 
generator surveillances 

 
b. Findings 

 
No findings were identified. 

 
.2.5 Units 1 and 2, Equipment Hatches, Personnel Airlocks, and Auxiliary Airlock Seals 
  

a. Inspection Scope 
  

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with Units 1 and 2 equipment hatches, personnel airlocks, 
and auxiliary airlock seals.  The team also performed walkdowns and conducted 
interviews with system engineering personnel to ensure the capability of these 
components to perform their desired design basis functions.  Specifically, the team 
reviewed: 

  
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation  
 

• Engineering change notices to understand different seal designs used by the site 
in order to improve performance of containment access points and reduce 
failures  
 

• Station videos created to ensure equipment function and operation  
 

b. Findings 
 
No findings were identified. 
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.2.6 Unit 1, Motor Driven Auxiliary Feedwater Pump 13 
 

a. Inspection Scope 
 

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with Unit 1 motor driven auxiliary feedwater pump 13.  The 
team also performed walkdowns and conducted interviews with system engineering 
personnel to ensure the capability of this component to perform its desired design basis 
function.  Specifically, the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation  
 

• Calculations of pump flow and net positive suction head capacity to verify the 
capability of the pump to provide required flow to mitigate design basis accidents  
 

• Surveillance and in-service test procedures and recent results to verify the actual 
capability of the pump  
 

• Calculation of maximum pump discharge pressure associated with the motor 
driven auxiliary feedwater pump operating at maximum speed to verify the 
system piping and valves are not over pressurized. 
 

• Updated safety analysis report change to address the potential effect of tornado 
missiles on the auxiliary feedwater recirculation lines  
 

• Calculations involving auxiliary feedwater instrument uncertainty and standby 
diesel generator output frequency uncertainty  

 
b. Findings 

 
1. Failure to Implement Administrative Controls for a Nonconservative Technical 

Specification of Standby Diesel Generator Frequency Variation 
 
Introduction.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XVI, “Corrective Actions,” associated with the licensee’s failure to 
promptly correct conditions adverse to quality.  Specifically, the licensee failed to 
implement administrative limits on the standby diesel generator frequency variation 
surveillance requirement to correct adverse conditions. 

 
Description.  In 1997, the licensee wrote Condition Report CR 97-13089 to document 
that the actual standby diesel generator steady state frequency variation was within the 
design specification of a ±0.25 percent, but that this information was not consistent with 
either Technical Specification Surveillance Requirement 4.8.1.1.2 or the surveillance test 
procedure acceptance criteria.  The Technical Specification and surveillance test 
procedure acceptance criteria would allow the steady-state diesel generator frequency to 
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vary by up to ±2 percent.  In response to this concern, the licensee performed 
Calculation E-5100, “Perform Evaluation of Electrical Frequency Variations on 
Mechanical Fluid Systems,” Revision 2, in order to evaluate if the standby diesel 
generator frequency output uncertainty of ±2 percent would interfere with the acceptance 
criteria margin of affected safety-related equipment.  The calculation determined the 
motor driven auxiliary feedwater pumps were the most limiting affected equipment.  The 
auxiliary feedwater pumps had sufficient margin to accommodate two percent frequency 
variation based on nominal pump performance.  However, when considered in 
combination with other required motor driven auxiliary feedwater pump uncertainties, the 
licensee limited the diesel generator frequency variation to ±0.5 percent to ensure that 
the auxiliary feedwater pumps would have sufficient margin to perform their safety 
functions.  This resulted in the frequency variation limits of Technical Specification 
Surveillance Requirement 4.8.1.1.2 being nonconservative.  The licensee made no 
change to the Technical Specification Surveillance Requirement or the surveillance test 
procedure steady-state frequency limits to ensure operability of the motor driven 
auxiliary feedwater pumps.  

 
In 2013, the licensee initiated Condition Report CR 13-8263 to track the NRC 
endorsement of WCAP-17308-NP, “Treatment of Diesel Generator (DG) Technical 
Specification Frequency and Voltage Tolerances,” which provided industry guidance for 
this issue.  This condition report has been updated at least twice a year since 2013 to 
document that the licensee is aware of the status of NRC’s review of the document and 
approval of the associated Technical Specification Task Force change document.  
WCAP-17308-NP provided technical guidance and recommended changes to Technical 
Specifications’ steady-state frequency limits.  This recommendation is consistent with 
NRC’s expectations regarding correction of facility Technical Specifications when they 
are found to contain non-conservative values.  Regarding nonconservative Technical 
Specifications values, NRC Administrative Letter 98-10 states, “imposing administrative 
controls in response to an improper or inadequate TS is considered an acceptable 
short-term corrective action.”  During this time (1997 to 2016), the licensee took no 
interim corrective actions to impose administrative controls in order to tighten the 
frequency range allowed by Technical Specification Surveillance Requirements for the 
standby diesel generator output steady-state frequency to ensure operability of the 
motor driven auxiliary feedwater pumps, until NRC endorsed the guidance in 
WCAP-17308-NP.   

 
Analysis.  The team determined that the failure to impose administrative limits in 
surveillance procedures to promptly correct a condition adverse to quality was a 
performance deficiency.  The performance deficiency was determined to be more than 
minor, and therefore a finding, because it was associated with the equipment 
performance attribute of the Mitigating Systems cornerstone and adversely affected the 
cornerstone objective of ensuring the availability, reliability, and capability of systems 
that respond to initiating events to prevent undesirable consequences.  Additionally, if 
left uncorrected, the performance deficiency would have the potential to become a more 
significant safety concern.  Specifically, operation of the motor driven auxiliary feedwater 
pumps with a diesel generator frequency acceptance criteria of up to ±2 percent would 
allow operation in a regime where the pumps would not perform their safety function 
when called upon.  In accordance with Inspection Manual Chapter 0609, Appendix A, 
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“The Significance Determination Process (SDP) for Findings At-Power,” dated June 19, 
2012, Exhibit 2, “Mitigating Systems Screening Questions,” the issue screened as 
having very low safety significance (Green) because it was a design or qualification 
deficiency that did not represent a loss of operability or functionality.  This finding had a 
cross-cutting aspect in the area of human performance associated with change 
management because the licensee failed to use a systematic process for evaluating and 
implementing change so that nuclear safety remains the overriding priority.  Specifically, 
the licensee did not properly evaluate the need to take appropriate interim corrective 
actions before the appropriate guidance was endorsed [H.3].   

 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion XVI, “Corrective Actions,” which states, in part, “Measures shall be 
established to assure that conditions adverse to quality, such as failures, malfunctions, 
deficiencies, deviations, defective material and equipment, and nonconformances are 
promptly identified and corrected.”  Contrary to the above, since 1997, the licensee failed 
to establish measures to assure that conditions adverse to quality are promptly 
corrected.  Specifically, the licensee failed to correct a condition adverse to quality by 
imposing administrative controls in response to a nonconservative Technical 
Specification.  In response to this issue, the licensee performed an operability 
determination regarding past performance on the auxiliary feedwater motor-driven 
pumps and concluded that they have always retained their safety function.  This violation 
was entered into the licensee’s corrective action program as Condition Report 
CR 16-2176.  Because this violation was of very low safety significance and it was 
entered into the licensee’s corrective action program, this violation is being treated as a 
non-cited violation consistent with Section 2.3.2.a of the NRC Enforcement Policy.  
(NCV 5000498/2016007-07, 05000499/2016007-07; Failure to Implement Administrative 
Controls for a Nonconservative Technical Specification of Standby Diesel Generator 
Frequency Variation) 

 
2.7 Unit 2, Turbine Driven Auxiliary Feedwater Pump 24 
 

a. Inspection Scope 
 

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with Unit 2 turbine driven auxiliary feedwater pump 24.  The 
team also performed walkdowns and conducted interviews with system engineering 
personnel to ensure the capability of this component to perform its desired design basis 
function.  Specifically, the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation 
 

• Calculations of pump flow and net positive suction head capacity to verify the 
capability of the pump to provide required flow to mitigate design basis accidents 
 

• Surveillance and in-service test procedures with recent results to verify the actual 
capability of the pump 
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• Calculation of maximum pump discharge pressure associated with the turbine 

driven auxiliary feedwater pump operating at maximum speed to verify the 
system piping and valves are not over pressurized 
 

• Updated safety analysis report change to address the potential effect of tornado 
missiles on the auxiliary feedwater recirculation lines and the turbine driven 
auxiliary feedwater pump steam exhaust stack 
 

• Calculations involving auxiliary feedwater instrument uncertainty 
 

b. Findings 
 

No findings were identified. 
 
.2.8 Unit 2, Emergency Diesel Generator 23 Fuel Oil Storage and Transfer System 

 
a. Inspection Scope 

 
The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with the Unit 2 emergency diesel generator 23 fuel oil 
storage and transfer system.  The team also performed walkdowns and conducted 
interviews with engineering personnel to ensure capability of this component to perform 
its desired design basis function.  Specifically the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation 
 

• The seismic qualification of the safety-related portion of the fuel oil system and 
the non-safety-related portion of the fuel oil filtration system 
 

• The fuel oil calculation to meet the 7-day requirement and verified the energy 
content of fuel oil supplied 
 

• The chemical sampling procedure 
 

• The seismic emergency procedure that protects against fuel inventory loss 
should a design basis seismic event occur during the 72-hour filtration process 
 

• Emergency procedures and associated equipment staging to fill the fuel oil 
storage tank 

 
b. Findings 

 
No findings were identified. 
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.2.9    Unit 2, Chill Water Expansion Tank ‘A’ and Reactor Coolant Building Expansion Tank 
  

a. Inspection Scope 
  

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with the Unit 2 chill water expansion tank “A” and reactor 
coolant building expansion tank.  The team also performed walkdowns and conducted 
interviews with system engineering personnel to ensure the capability of this component 
to perform its desired design basis function.  Specifically, the team reviewed: 

  
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation 
 

• Chemistry reports to verify fluid treatments are preventing corrosion or 
degradation of components 
 

• Calculations to support station actions are adequate to ensure safety functions of 
components are met 
 

b. Findings 
 

No findings were identified.   
 
.2.10 Unit 1, Component Cooling Water Surge Tank 
  

a. Inspection Scope 
  

The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with the Unit 1 component cooling water surge tank.  The 
team also performed walkdowns and conducted interviews with system engineering 
personnel to ensure the capability of this component to perform its desired design basis 
function.  Specifically, the team reviewed: 

  
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation. 
 
• Chemistry reports to verify fluid treatments are preventing corrosion or 

degradation of components 
 
• Calculations to support station actions are adequate to ensure safety functions of 

components are met 
 
• Maintenance procedures verify adequate performance of components 
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b. Findings 
 

No findings were identified.   
 
.2.11 Unit 2, High Head Safety Injection Pump 2C 
 

a. Inspection Scope 
 
The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with Unit 2 high head safety injection pump 2C.  The team 
also performed walkdowns and conducted interviews with system engineering personnel 
to ensure the capability of this component to perform its desired design basis 
function.  Specifically, the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation 
 

• Calculations of pump flow and net positive suction head capacity to verify the 
capability of the pump to provide required flow to mitigate design basis accidents 
 

• Surveillance and in-service test procedures and recent results to verify the actual 
capability of the pump 
 

• Calculations addressing the effects of emergency diesel generator output 
frequency uncertainty on the pump performance 
 

• Safety classification of pump minimum flow piping to verify emergency core 
cooling system inventory will be maintained under post-accident conditions 
 

• Leak tightness and testing of pump minimum flow isolation valves to verify impact 
on post-accident radiological releases 
 

• Procedures associated with using pump to fill the safety injection accumulators to 
verify the operability of the pump is maintained 
 

• Testing of control circuits and interlocks associated with transfer of the pump 
suction to the containment sump to verify impact on post-accident radiological 
releases 

 
b. Findings 

 
No findings were identified. 
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.2.12 Unit 2, Low Head Safety Injection Pump 2C 
 

a. Inspection Scope 
 
The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with Unit 2 low head safety injection pump 2C.  The team 
also performed walkdowns and conducted interviews with system engineering personnel 
to ensure the capability of this component to perform its desired design basis 
function.  Specifically, the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation 
 

• Calculations of pump flow and net positive suction head capacity to verify the 
capability of the pump to provide required flow to mitigate design basis accidents 
 

• Surveillance and in-service test procedures with recent results to verify the actual 
capability of the pump 
 

• Calculations addressing the effects of emergency diesel generator output 
frequency uncertainty on the pump performance 
 

• Safety classification of pump minimum flow piping to verify emergency core 
cooling system inventory will be maintained under post-accident conditions 
 

• Leak tightness and testing of pump minimum flow isolation valves to verify impact 
on post-accident radiological releases 
 

• Testing of control circuits and interlocks associated with transfer of the pump 
suction to the containment sump to verify impact on post-accident radiological 
releases 
 

• Procedure associated with use of pump to mitigate an accident under shutdown 
conditions to verify the capability of the pump to perform its design function 

 
b. Findings 

 
No findings were identified. 

 
.2.13 Unit 2 Power Operated Relief Valve Motor Operated Block Valve B2RCMOV0001B 
 

a. Inspection Scope 
 
The team reviewed the updated safety analysis report, system description, the current 
system health report, selected drawings, maintenance and test procedures, and 
condition reports associated with the Unit 2 power operated relief valve motor operated 
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block valve, B2RCMOV0001B.  The team also conducted interviews with system 
engineering personnel to ensure the capability of this component to perform its desired 
design basis function.  Specifically, the team reviewed: 

 
• Component maintenance history and corrective action program reports to verify 

the monitoring of potential degradation 
 

• Calculations of valve thrust requirements to verify the capability of the valve to 
open and close as required under accident conditions 

 
• Valve test procedures and recent diagnostic test results to verify the actual 

capability of the valve 
 

• Evaluation of potential pressure locking and thermal binding of valve to verify 
capability of the valve to open and close as required under accident conditions 
 

• Calculations of valve operation under degraded voltage conditions to verify the 
capability of the valve to open and close as required under accident conditions 

 
b. Findings 

 
No findings were identified. 
 

.3 Results of Reviews for Operating Experience 
 
.3.1 Inspection of NRC Information Notice 1996-24, “Preconditioning of Molded-Case Circuit 

Breakers before Surveillance Testing” 
  

a. Inspection Scope 
  

The team reviewed the licensee’s evaluation of Information Notice 1996-24, 
“Preconditioning of Molded-Case Circuit Breakers before Surveillance Testing,” to verify 
that a program was in place to address recording as-found overcurrent trip values of 
molded-case circuit breakers prior to manual manipulation of breakers.   

 
b. Findings 

 
No findings were identified.   

 
.3.2 Inspection of NRC Information Notice 2007-36, “Emergency Diesel Generator Voltage 

Regulator Problems” 
 

a. Inspection Scope 
 

The team reviewed the licensee’s evaluation of Information Notice 2007-36, “Emergency 
Diesel Generator Voltage Regulator Problems,” to verify that corrective actions were in 
place to address aging voltage regulator problems identified by the Information Notice.  
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The team verified that the licensee’s review adequately addressed the issues in the 
information notice.   

   
b. Findings 

 
No findings were identified.   

 
.3.3 Inspection of NRC Information Notice 2009-22, “Recent Human Performance Issues at 

Nuclear Power Plants” 
  

a. Inspection Scope 
  

The team reviewed the licensee’s evaluation of Information Notice 2009-22, “Recent 
Human Performance Issues at Nuclear Power Plants,” to verify that a program was in 
place to address human performance issues during refueling outages and power 
operations that can affect radiation worker protection and reactivity events.  The team 
verified that the licensee’s review adequately addressed the issues in the information 
notice.    

 
b. Findings 

 
No findings were identified.   

 
.4   Results of Reviews for Operator Actions 
 

The team selected operator actions for review using information contained in the 
licensee’s probabilistic risk assessment and design basis documentation. 

 
a. Inspection Scope 
 

The team observed operators during simulator scenarios associated with the selected 
components, as well as observing simulated actions in the plant. 
 
The selected operator actions were: 
 

• Scenario 1 and in-plant job performance measure:  The scenario was designed 
to place the crew in a loss of all alternating current power (station blackout) 
event.  In the emergency operating procedure for this event, the crew directs an 
operator to shed the “A” emergency safety features load sequencer load from the 
respective direct current bus.  An in-plant job performance measure was used to 
evaluate the operator dispatched from the control room to complete this task.  It 
is assumed that this task will be completed within 30 minutes of the onset of 
event. 
 

• Scenario 2:  The scenario was designed to place the crew in a loss of normal 
feedwater event, as described in the South Texas Project Updated Final Safety 
Analysis Report.  The supporting analysis assumes that operators will start a 
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third auxiliary feedwater pump, feeding a third steam generator, within 
15 minutes of the event’s onset. 

 
b. Findings 

 
1. Failure to Ensure Sufficient Capacity and Capability of Mitigating Systems during a 

Station Blackout Event 
 
Introduction.  The team identified a Green, non-cited violation of 10 CFR Part 50.63(a)(2) 
for failing to ensure sufficient capacity and capability of support systems during a station 
blackout event.  Specifically, the licensee made changes in their direct current load 
calculation methodology that were inconsistent with their submitted correspondence for 
loss of all alternating current coping strategy. 
 
Description.  During review of time critical operator action associated with a loss of all 
alternating current event (station blackout), the inspectors reviewed the licensee’s 
applicable licensing basis documentation.  The licensee’s station blackout position and 
analysis were submitted in document ST-HL-AE-5010, “Revised Position on 
10 CFR50.63, ‘Loss of All Alternating Current Power,” dated March 1, 1995.  During the 
NRC’s staff review of this submittal, questions were provided to licensee staff to help 
inform their evaluation.  These questions and their answers were documented in 
ST-AE-HL-AE-5103, “Supplemental Information to Revised Position on 10CFR50.63, 
‘Loss of All Alternating Current Power,” dated June 14, 1995.  It was approved by the 
NRC in document ST-AE-HL-94257, “Revised Station Blackout (SBO) Position, South 
Texas Project, Units 1 and 2 (STP) (TAC Nos. M90061 and M90062),” dated July 24, 
1995.   
 
Part of the station blackout submittal addressed how the licensee would provide for 
direct current loads during the specified coping period.  For this licensee, the coping 
period is four hours.  In Attachment 1, Section C.2 of ST-HL-AE-5010, it states that, 
“[t]his battery sizing calculation utilizes the actual inverter loads and DC panel loads 
operating in a LOOP condition.”  To clarify the meaning of this statement, NRC staff 
asked the licensee, as documented in the ST-HL-AE-5103 attachment, what was meant 
by the term “actual load” on direct current panels and inverters, as used in the battery 
capacity calculations (NRC Question 1).  The licensee responded by stating that loads 
on the direct current panels and inverters were derived from manufacturer’s published 
design documentation.  The standard referenced for use in preparing the battery 
capacity calculations was IEEE Standard 485-1978 (NRC Question 7). 
 
Based on the licensee’s calculations, the four Class 1E direct current battery banks 
would remain in an operable condition for a minimum of four hours.  With respect to the 
channel I (“A” train) battery bank, the battery terminal voltage would exceed the 
minimum value of 106 Vdc at the end of the duty cycle, provided that the train’s 
emergency safety features load sequencer is shed commencing at 30 minutes from the 
onset of the event.  In the ST-HL-AE-5103 attachment, NRC staff asked what design 
margins and minimum battery terminal voltages resulted from the calculations.  For 
channel I (“A” train), the final voltage and design margin at the end of a 4-hour duty cycle 
were estimated to be 106.2 Vdc and 1.3 percent, respectively (NRC Question 8). 
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On September 12, 2013, the calculations were relocated into calculation 13-DJ-006, 
“125 VDC Battery Four Hour Coping Analysis,” Revision 0.  Prior to that, they had been 
located in calculation EC-5008, “Class 1E Battery, Battery Charger, and Inverter Sizing,” 
Revision 13.  In a table in Section 3.0 of the calculation 13-DJ-006, it states that the 
margin is 34.72 percent.  Given that the design margin value had changed from the 
1.3 percent communicated to the NRC in 1995, the inspectors asked the licensee to 
explain the reason for the difference.  In response, the licensee indicated, as is 
documented in Section 2.0 of this calculation, that the loads for the associated inverters 
were modeled using measured loads.  Based on what was communicated to the NRC 
previously, and how the capacity calculations were described in EC-5008, Revision 13; 
this represented a change in methodology on how inverter loads were estimated 
(manufacturer’s published design loads versus measured loads). 
 
The inspectors conducted a more in-depth review of calculation 13-DJ-006, and its 
source calculation EC-5008.  Design calculation EC-5008 establishes the required 
capacity of station batteries to respond to a loss of alternating current power.  Design 
basis calculation 13-DJ006 relied on EC-5008 to establish loads to comply with four-hour 
coping requirement for station blackout.  The team noted two characteristics that were 
not evaluated in the battery capacity calculations. 
 

• Emergency Operating Procedure 0POP05-EO-EC00, Step 6a, directs operators 
to attempt a control room emergency start, normal start, and a local start of an 
emergency diesel generator if needed to restore power to an emergency safety 
features bus.  Calculation 13-DJ-006, Section 4.4, states that there are two 
emergency diesel generator start attempts, one with the auto start, and one start 
attempt at the end of the battery duty cycle.  The additional attempts are not 
modeled in the battery profile. 
 

• Loads on safety-related inverters were modeled in calculations using measured 
currents at a discrete time during unidentified conditions. 

 
The team determined that the calculations failed to meet the applicable design 
standards.  Specifically, IEEE 485-1978, Section 4.3.1, requires “loads whose inception 
and shutdown times are known are plotted”.  IEEE 279-1971, paragraph 4.4, allows use 
of test (measured) data provided consideration of “the range of the transient and steady 
state conditions of both the energy supply and the environment during normal, abnormal 
and accident circumstances.”  Based on the information provided by the licensee, it 
cannot be said that the measured data is representative of all the environmental states 
in the standard.  Therefore, the licensee did not meet this expectation. 
 
Following the onsite inspection, the licensee completed an analysis of the battery coping 
using the conservative manufacturer’s published design loads.  The licensee determined 
that the channel I direct current bus would only be available to cope for 3 hours 
57 minutes, not the full 4 hours as required.  The team determined there was no 
immediate safety concern because the licensee’s strategy to mitigate a station blackout 
event incorporated use of the three redundant battery trains that were not affected by the 
capacity issues and an alternate ac diesel generator. 
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The team inquired as to whether the licensee completed an impact review of the 
licensing basis information contained in letter ST-HL-AE-5010 when preparing 
calculation 13-DJ-006, as required by licensee’s calculation change procedure.  
The licensee stated that they did not consider the impacts of the information in  
letter ST-HL-AE-5010.  The licensee initiated Condition Report CR 16-2236 for the 
failure to follow the calculation change process.  
 
Analysis.  The team determined that the failure to ensure the capacity and capability of 
protection systems to provide support for core cooling and containment integrity 
maintenance in the event of a station blackout was a performance deficiency.  The 
performance deficiency was more than minor, and therefore a finding, because it was 
associated with the equipment performance attribute of the Mitigating Systems 
cornerstone and adversely affected the cornerstone objective to ensure the availability, 
reliability, and capability of systems that respond to initiating events to prevent 
undesirable consequences.  In addition, if left uncorrected, the performance deficiency 
would have the potential to lead to a more significant safety concern.  Specifically, if the 
channel I emergency safety features direct current bus were required to support loads 
for the four hour coping period, the licensee may subject components used to ensure 
core cooling and containment integrity to conditions that were not assumed in their 
station blackout analysis.  In accordance with Inspection Manual Chapter 0609, 
Appendix A, “The Significance Determination Process (SDP) for Findings At-Power,” 
dated June 19, 2012, Exhibit 2, “Mitigating Systems Screening Questions,” the issue 
screened as having very low safety significance (Green) because it was a design or 
qualification deficiency that did not represent a loss of operability or functionality; did not 
represent an actual loss of safety function of the system or train; did not result in the loss 
of one or more trains of non-technical specification equipment; and did not screen as 
potentially risk significant due to seismic, flooding, or severe weather.  This finding had a 
cross-cutting aspect in the area of human performance associated with procedure 
adherence because the licensee failed to follow process, procedures, and work 
instructions.  Specifically, the licensee did not follow the calculation change process 
procedures to complete an impact review of pertinent licensing information associated 
with station blackout when the battery load assumptions were revised in the station 
blackout coping calculation [H.8].  
 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR 50.63(a)(2) 
which states, in part, “The reactor core and associated coolant, control, and protection 
systems, including station batteries and any other necessary support systems, must 
provide sufficient capacity and capability to ensure that the core is cooled and 
appropriate containment integrity is maintained in the event of a station blackout for the 
specified duration.”  Contrary to the above, since September 12, 2013, the licensee 
failed to provide sufficient capacity and capability of station batteries to ensure core 
cooling and containment integrity is maintained in the event of a station blackout for the 
specified duration.  Specifically, the battery sizing and load profile calculations of the 
channel I (“A” train) direct current battery bus failed to include proper design data for 
expected loads and possible worst case load currents.  In response to these issues, the 
licensee determined the battery bus was operable and the licensee initiated actions to 
analyze the effects of the change in calculation methodology, as well as to account for 
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the additional loads.  This finding was entered into the licensee's corrective action 
program as Condition Reports CR 16-1794, CR 16-2197, and CR 16-2236.  Because 
this finding was of very low safety significance and has been entered into the licensee’s 
corrective action program, this violation is being treated as a non-cited violation, 
consistent with Section 2.3.2.a of the NRC Enforcement Policy. 
(NCV 05000498/2016007-08, 05000499/2016007-08; Failure to Ensure Sufficient 
Capacity and Capability of Mitigating Systems during a Station Blackout Event) 
 

2. Failure to Ensure Adequate Design Control Measures in Place to Mitigate a Loss of 
Normal Feedwater Flow Event 
 
Introduction.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion III, “Design Control,” for failure to ensure design control measures 
assumed in the design basis were correctly translated into procedures.  Specifically, the 
licensee failed to provide direction to licensed operators to ensure that a loss of normal 
feedwater flow event would be mitigated consistent with the licensee’s design basis 
assumptions. 
 
Description.  During a loss of normal feedwater flow event, analyzed in South Texas 
Project Updated Final Safety Analysis Report, Section 15.2.7, the licensee assumes that 
operator action is required 15 minutes after the initiation of the event to start a third 
auxiliary feedwater pump, delivering flow to a third steam generator.  Emergency 
Operating Procedure 0POP05-EO-ES01, “Reactor Trip Response,” Revision 27, 
provides the actions taken to address restoring auxiliary feedwater flow to the three 
steam generators.  Step 3 directs operators to restore feedwater to a third steam 
generator.  However, Addendum 7, used in completing Step 3, allows operators to 
cross-connect flow from operating auxiliary feedwater pumps to the third steam 
generator, if desired.  The procedure, which has been this way since August 1, 2001 
(Revision 17), contains no direction to prioritize starting a third auxiliary feedwater pump 
in this situation.  Review of licensed operator training documentation (initial and 
requalification programs) revealed that this assumption is not being taught to licensed 
operators.  Due to the fact that the cross-connect valves are not safety-related, they 
cannot be credited within the analysis of this event.  Therefore, the combination of 
inadequate procedural direction and licensed operator training content failed to ensure 
that the assumptions of the licensee’s accident analysis were met, potentially putting the 
plant in an unanalyzed condition.   
 
In response to this issue, the licensee initiated actions to establish interim emergency 
operating procedure directions for the licensed operators to ensure that credited safety-
related equipment is used with priority in the event if this were to occur at the plant.  The 
emergency operating procedure document is being revised to ensure permanent 
corrective action is taken.  The licensee analyzed the event scenario to determine if it 
could be successfully mitigated by cross-connecting auxiliary feedwater pumps with a 
third steam generator.  The results show that adequate reactor coolant system decay 
heat removal can be provided and the pressurizer would not be overfilled with the use of 
two auxiliary feedwater pumps feeding three steam generators, assuming water 
inventory is available in the third steam generator at the beginning of the event.  This 
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finding was entered into the licensee's corrective action program as Condition 
Report CR 16-1694. 
 
Analysis.  The team determined that the failure to establish measures to assure that the 
design bases was correctly translated into procedures and instructions was a 
performance deficiency.  The performance deficiency was determined to be more than 
minor, and therefore a finding, because it was associated with the Mitigating Systems 
cornerstone attribute of procedure quality and adversely affected the cornerstone 
objective to ensure the availability, reliability, and capability of systems that respond to 
initiating events to prevent undesirable consequences.  In addition, if left uncorrected, 
the performance deficiency would have the potential to lead to a more significant safety 
concern.  Specifically, if the licensee used the procedure to mitigate a loss of normal 
feedwater flow event, the licensee may place the plant in an unanalyzed condition.  In 
accordance with Inspection Manual Chapter 0609, Appendix A, “The Significance 
Determination Process (SDP) for Findings At-Power,” dated June 19, 2012, Exhibit 2, 
“Mitigating Systems Screening Questions,” the issue screened as having very low safety 
significance (Green) because it was a design or qualification deficiency that did not 
represent a loss of operability or functionality.  The team determined that this finding did 
not have a cross-cutting aspect because the most significant contributor did not reflect 
present licensee performance. 
 
Enforcement.  The team identified a Green, non-cited violation of 10 CFR Part 50, 
Appendix B, Criterion III, “Design Control,” which states, in part, that “Measures shall be 
established to assure that applicable regulatory requirements and the design basis…for 
those structures, systems, and components to which this appendix applies are correctly 
translated into specifications, drawings, procedures and instructions.”  Contrary to the 
above, since August 1, 2001, the licensee failed to ensure that design control measures 
were established that assured the design basis was correctly translated into procedures 
and instructions.  Specifically, the licensee failed to translate into procedures that a loss 
of normal feedwater flow event would be mitigated consistent with the licensee’s design 
basis assumptions.  In response to this issue, the licensee initiated actions to establish 
interim emergency operating procedure directions for the licensed operators to ensure 
that credited safety-related equipment is used with priority in the event if this were to 
occur at the plant.  The emergency operating procedure is being revised to ensure 
permanent corrective action is taken.  This finding was entered into the licensee's 
corrective action program as Condition Report CR 16-1694.  Because this finding was of 
very low safety significance and has been entered into the licensee’s corrective action 
program, this violation is being treated as a non-cited violation, consistent with 
Section 2.3.2.a of the NRC Enforcement Policy.  (NCV 05000498/2016007-09, 
05000499/2016007-09; Failure to Ensure Adequate Design Control Measures in 
Place to Mitigate a Loss of Normal Feedwater Flow Event) 
 

3. Failure to Correct Procedure Deficiencies Allowing Cooling Restoration to RCP Seals 
 
Introduction.  The team identified a Green, non-cited violation of Technical 
Specification 6.8.1.a, “Procedures,” which requires, in part, that written procedures will 
be established, implemented, and maintained for procedures in Appendix A of 
Regulatory Guide 1.33, Revision 2, February 1978.  Specifically, the licensee failed to 
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maintain the loss of all alternating current power emergency procedure to contain 
adequate direction to operators to mitigate a loss of reactor coolant pump seal cooling 
unique to the plant’s design. 
 
Description.  During a simulator scenario, the inspectors evaluated the performance of 
licensed operators performing a loss of all alternating current power event using 
Emergency Operating Procedure 0POP05-EO-EC00, “Loss of All AC Power,” 
Revision 23.  With the event’s onset, reactor coolant pump seal cooling is lost.  In order 
to minimize the potential for further damage to the reactor coolant pump seal package or 
to prevent warping the reactor coolant pump shaft, seal cooling is not to be restored if 
the reactor coolant pump seal number 1 inlet temperature exceeds 230 degrees F 
(Step 3c).  Seal cooling can be restored by forced seal injection or via component 
cooling water flow to the thermal barrier heat exchangers.  In document DW-94-011, 
dated November 15, 1996, the plant design owner’s group determined that during an 
extended loss of alternating current power, no attempt will be made to restore seal 
cooling via the thermal barrier heat exchangers once reactor coolant pump seal 
temperatures exceed vendor recommended temperatures of the 230 degrees F.  This is 
currently addressed in Step 8 of the procedure. 

For this licensee, the susceptibility to the potential for reactor coolant pump seal damage 
and increased leak rates is different than for others with similar plant design.  An 
evaluation of their reactor coolant pump seals documented in the STPEGS Probabilistic 
Risk Assessment Human Reliability Analysis Notebook, Revision 8.1, indicates that most 
Westinghouse plant seal packages are assumed to have increased risk of failure after 
loss of cooling for 13 minutes.  Review of a Westinghouse technical bulletin specific to 
the licensee’s seal design revealed that the time to restore cooling for their plant is 
approximately 6 minutes.  This was determined in July 2010. 

During the loss of all alternating current power event (station blackout), the NRC 
granted alternate alternating current power source credit for restoration of any one of 
their standby diesel generators within 10 minutes of the event’s onset.  The licensee 
proposed to receive this credit in their station blackout coping submittal, 
document ST-HL-AE-5010, “Revised Position on 10CFR50.63, ‘Loss of All 
Alternating Current Power,” dated March 1, 1995.  It was approved by the NRC in 
document ST-AE-HL-94257, “Revised Station Blackout (SBO) Position, South Texas 
Project, Units 1 and 2 (STP) (TAC Nos. M90061 and M90062),” dated July 24, 1995.  In 
the procedure, the operators take actions to try to restore power to an emergency safety 
features bus (Steps 6 and 7).  If an emergency safety features bus has power restored 
to it by the time Steps 6 or 7 of the procedure are reached, then the operators are 
directed to exit the procedure. 

Observations of two crews showed the following: 

• Reactor coolant pump seal number 1 inlet temperatures began exceeding 
230 degrees F at 6 minutes, 41 seconds; and 6 minutes, 37 seconds.  All reactor 
coolant pump seal No. 1 inlet temperatures were above 230 degrees by 
7 minutes, 40 seconds  
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• Crews implemented Step 7 at 11 minutes, 53 seconds, and 12 minutes, 
5 seconds  

While the procedure contains operator actions to isolate or minimize forced seal injection 
flow when 230 degrees F is reached, there are no operator actions stated to isolate 
component cooling water flow to the thermal barrier heat exchangers prior to Steps 6 
and 7.  With the restoration of a single standby diesel generator credited within 
10 minutes, this alternating current power source may be restored between 6 and 
10 minutes after the event’s onset.  This will result in a period where the component 
cooling water thermal barrier heat exchanger cooling will be restored to the reactor 
coolant pump seals with temperatures greater than 230 degrees F, unless operator 
action is taken to restrict it from happening.  The observations show that power 
restoration of an emergency safety features bus will occur prior to operators completing 
Step 7.  This means that the crews will exit this procedure prior to implementing action to 
isolate component cooling water flow to the reactor coolant pump thermal barrier heat 
exchangers in Step 8.  Therefore, with the procedure as written, it does not provide 
adequate direction to ensure that reactor coolant pump seal cooling will not be 
inadvertently restored when the seal number 1 inlet temperature is above 230 degrees F. 

In response to this issue, the licensee initiated actions to consult with the plant’s design 
owners’ group to determine the best method of addressing this procedure vulnerability.  
Given that the licensee has credit for restoring an alternate alternating current to an 
emergency safety features bus within 10 minutes, this makes the situation the licensee 
is responding to unique from the majority of Westinghouse pressurized water reactor 
plants.  Emergency operating procedure documentation and/or operator training will be 
revised based on owner’s group input.  This issue was entered into the licensee's 
corrective action program as Condition Report CR 16-2126. 
 
In 2014, the licensee received a non-cited violation associated with not having adequate 
procedures to address equipment malfunctions that caused a loss of RCP seal cooling 
(05000498, 05000499/2013007-07).  One of the issues the violation documented was a 
site procedure that did not contain prohibitions against restoring seal cooling to the 
RCP seals after their temperature exceeded 2300F.  In the Tier 2 Apparent Cause 
Investigation, Revision 1 (Condition Report 14-1635), the extent of condition review did 
not document any reviews of other procedures associated with RCP seal cooling loss 
events to see if they allowed for seal cooling to be restored when seal temperatures 
were above 2300F. 

 
Analysis.  The team determined that the failure to maintain procedures in accordance 
with accepted industry standards was a performance deficiency.  The performance 
deficiency was determined to be more than minor, and therefore a finding, because it 
was associated with the Initiating Events cornerstone attribute of procedure quality, and 
adversely affected the cornerstone objective to limit the likelihood of events that upset 
plant stability and challenge critical safety functions during shutdown as well as power 
operations.  Specifically, operating procedures did not contain appropriate attributes to 
ensure timely action to prevent an increased likelihood of a reactor coolant pump seal 
loss of coolant accident following a station blackout.  In addition, if left uncorrected, the 
performance deficiency would have the potential to lead to a more significant safety 
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concern.  Specifically, if the licensee used the procedure to mitigate a loss of all 
alternating current power event, the licensee may increase the risk of increased reactor 
coolant pump seal leakage, as well as potentially placing the safety-related component 
cooling water system in an unanalyzed condition.  In accordance with Inspection Manual 
Chapter 0609, Appendix A, “The Significance Determination Process (SDP) for Findings 
At-Power,” dated June 19, 2012, Exhibit 1, “Initiating Events Screening Questions,” the 
team determined a detailed risk evaluation was necessary because, after a reasonable 
assessment of degradation, the finding could result in exceeding the reactor coolant 
system leak rate for a small loss of coolant accident.  Therefore, the senior reactor 
analyst performed a bounding detailed risk evaluation.  The analyst determined that the 
change to the core damage frequency would be 1E-7 per year (Green).  This finding had 
a cross-cutting aspect in the area of problem identification and resolution associated with 
evaluation because organizations failed to thoroughly evaluate issues to ensure that 
resolutions address causes and extent of condition commensurate with their safety 
significance.  Specifically in 2014, the licensee received a non-cited violation associated 
with not having adequate procedures to address equipment malfunctions that caused a 
loss of reactor coolant pump seal cooling (Inspection Reports 05000498/2013007); 
however, the extent of condition review did not document any reviews of other 
procedures associated with reactor coolant pump seal cooling loss events to see if they 
allowed for seal cooling to be restored when seal temperatures were above 
230 degrees F [P.2].  
 
Enforcement.  The team identified a Green, non-cited violation of Technical 
Specification 6.8.1.a., “Procedures,” which requires that written procedures shall be 
established, implemented, and maintained for procedures in Appendix A of Regulatory 
Guide 1.33, Revision 2, February 1978.  Procedures addressing combating emergencies 
involving loss of electric power are denoted in Appendix A, Section 6, Item c.  Contrary 
to the above, since July 2010, the licensee failed to establish, implement, and maintain 
for procedures in Appendix A of Regulatory Guide 1.33, Revision 2, February 1978.  
Specifically, the licensee failed to maintain the loss of all alternating current power 
emergency procedure to ensure the procedure contained adequate direction to 
operators to mitigate a loss of reactor coolant pump seal cooling unique to the plant’s 
design.  In response to this issue, the licensee initiated actions to consult with the plant’s 
design owners’ group to determine the best method of addressing this procedure 
vulnerability.  Emergency operating procedure documentation and/or operator training 
will be revised based on owner’s group input.  This issue was entered into the licensee's 
corrective action program as Condition Report CR 16-2126.  Because this finding was of 
very low safety significance and has been entered into the licensee’s corrective action 
program, this violation is being treated as a non-cited violation, consistent with 
Section 2.3.2.a of the NRC Enforcement Policy.  (NCV 05000498/2016007-10, 
05000499/2016007-10; Failure to Correct Procedure Deficiencies Allowing Cooling 
Restoration to RCP Seals) 

 



 

 
 - 46 - 

4. OTHER ACTIVITIES 
 

Cornerstones:  Initiating Events, Mitigating Systems, Barrier Integrity 
 
4OA6 Meetings, Including Exit 
 

Exit Meeting Summary 
 

On February 11, 2016, the inspectors presented the initial inspection results to 
G.T. Powell, Site Vice President, and other members of the licensee staff.  The licensee 
acknowledged the issues presented.  The licensee confirmed that any proprietary 
information reviewed by the inspectors had been returned or destroyed. 

 
On March 9, 2016, the inspectors presented the final inspection results to G.T. Powell, 
Site Vice President, and other members of the licensee staff.  The licensee 
acknowledged the issues presented.  The licensee confirmed that any proprietary 
information reviewed by the inspectors had been returned or destroyed. 

 
 



 

 
A-1 Attachment 

SUPPLEMENTAL INFORMATION 
 

KEY POINTS OF CONTACT  
 
Licensee Personnel    
 
M. Berg, Manager, Design Engineering/Test Programs 
R. Butler, Operations 
A. Capristo, Executive Vice President and Chief Administrative Officer 
D. Chamberlain, Supervisor, Design Engineering 
F. Comeaux, Engineer, Design Engineering 
J. Connolly, General Manager, Engineering 
J.B. Cook, Design Coordinator 
R. Dunn Jr., Manager, Nuclear Fuel and Analysis 
B. Eller, Manager, Corporate Communications 
R. Engen, Manager, Engineering Projects 
S. Flaherty, Manager, Staff Support 
M. Foster, Supervisor, Operations Support – Procedures  
K. Frazier, Supervisor, System Engineering 
R. Gonzales, Senior Engineer, Licensing 
G. Hildebrandt, Manager, Operations 
G. Janak, Manager, Operations Training 
B. Jenewein, Manager, Performance Improvement 
R. Kersey, Design Engineering 
D. Koehl, President and Chief Executive Officer 
R. Lacey, Engineer, Design Engineering 
H. Leon, Engineer, Design Engineering 
T. Maxey, Engineer, Design Engineering 
R. McNiel, Manager, Maintenance Engineering 
M. Murray, Manager, Regulatory Affairs/Licensing 
J.E. Pierce, Manager, Operations Division – Integrated Work Management & Outage 
G.T. Powell, Site Vice President 
K. Regis, Engineer, Design Engineering 
D. Rencurrel, Senior Vice President Operations 
M. Renteria, Engineer, Design Engineering 
J. Rocha, Supervisor, Design Engineering 
S. Rodgers, Risk Management 
T. Russell, Engineer, Design Engineering 
M. Ruvalcaba, Manager, Strategic Projects 
R.D. Savage, Engineer Specialist/Licensing Consultant, Licensing 
R. Scarborough, Manager, Quality Assurance 
M. Schaefer, Plant General Manager 
G.E. Schinzel, Supervisor, Design Engineering 
W. Schulz, Engineer, Design Engineering 
R. Stastny, Manager, Maintenance 
L. Sterling, Supervisor, Licensing 
C. Thomas, Design Engineering 
J. Von Suskil, Owner Representative, NRG South Texas LP 
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NRC Personnel 
 
A. Sanchez, Senior Resident Inspector 
N. Hernandez, Resident Inspector 
 

 
LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED  

 

Opened and Closed 

05000498/05000499/2016007-01 NCV Failure to Perform Adequate Periodic Testing of 
Molded Case Circuit Breakers (Section 1R21.2.1.b.1) 

05000498/05000499/2016007-02 NCV Failure to Verify the Adequacy Calculations 
Associated with Direct Current Circuit Breakers 
(Section 1R21.2.1.b.2) 

05000498/05000499/2016007-03 NCV Failure to Include Applicable Safety System Criteria 
in the Final Safety Analysis Report 
(Section 1R21.2.2.b.1) 

05000498/05000499/2016007-04 NCV Failure to Perform Adequate On-going Class 1E 
Qualification for the Qualified Display Processing 
System (Section 1R21.2.2.b.2) 

05000498/05000499/2016007-05 NCV Failure to Control Software Tools Commensurate with 
the Importance to Safety (Section 1R21.2.2.b.3) 

05000498/05000499/2016007-06 NCV Failure to Correct Conditions Adverse to Quality 
Associated with the Eagle 21 System 
(Section 1R21.2.2.b.4) 

05000498/05000499/2016007-07 NCV Failure to Implement Administrative Controls for a 
Nonconservative Technical Specification of Standby 
Diesel Generator Frequency Variation 
(Section 1R21.2.6.b.1) 

05000498/05000499/2016007-08 NCV Failure to Ensure Sufficient Capacity and Capability of 
Mitigating Systems during a Station Blackout Event 
(Section 1R21.4.b.1) 

05000498/05000499/2016007-09 NCV Failure to Ensure Adequate Design Control Measures 
in Place to Mitigate a Loss of Normal Feedwater Flow 
Event (Section 1R21.4.b.2) 

05000498/05000499/2016007-10 NCV Failure to Correct Procedure Deficiencies Allowing 
Cooling Restoration to RCP Seals  
(Section 1R21.4 b.3) 
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LIST OF DOCUMENTS REVIEWED 
 

Calculations 

Number Title Revision/Date 

13-DJ-006 125 VDC Battery Four Hour Coping Analysis 0 

2N129MC5815 RWST Vacuum Potential 0 

3Q159MC5018 Standby Diesel Generator Fuel Oil Fill and Transfer Line 
Sizing 

1 

3S149MC5051 AFW Discharge Pressure 4 

5D159RC7896 Stress Analysis for ‘DO’ System 1 

5R279MC5780 Reactor Makeup Water Storage Tank Level Setpoints 1 

95-RC-005 RCS Depressurization Following a Station Blackout 0 

99-XC-001 Containment Pressure/ Temperature Analysis with 
Reduced LHSI Flow 

0 

DCN 1300936 Revise Calculation EC05033 as shown on Pages 2 thru 
13 of this DCN. This change is applicable to Unit 1 Only. 

October 29, 
2013 

DCN 1400655 Increased Load to the MEAB for FLEX equipment June 2014 

DCN 1401658 Revise Calculation EC05033 as shown on Pages 2 thru 
13 of this DCN. This change is applicable to Unit 2 Only. 

September 16, 
2014 

DCN 1500303 Calculation MC 06038 Rev 3 for Diesel Fuel Volumes February 2015 

EC05000 Voltage Regulation Study 15 

EC05001 Fault Analysis 8 

EC05002 Electrical Auxiliary Power Distribution System 16 

EC05008 Class 1E Battery, Battery Charger and Inverter Sizing 13 

EC05008 Class 1E DC System Scenario, Battery/Charger/Inverter 
Sizing & System Voltage Calculation 

14 

EC05018 Short CKT Analysis - Class 1E 125 VDC and Non-Class 
1E 250, 125 And 48 VDC Systems 

8 

EC05029 4.16Kv Switchgear Relay Setting 6 

EC05030 Class 1E Diesel Generator Protection 2 

EC05033 Protection Non 1E 48 Vdc2 125 VDC & 250 VDC and 
Class 1E 125 VDC Systems 

6 

EC05052 Degraded and UV Protection 6 

EC05100 Standby Diesel Transient Response Model 3 

MC05037 Reactor Water Storage Tank Volumes & Limits 9 
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Calculations 

Number Title Revision/Date 

MC05861 Auxiliary Feedwater (AFW) Pump Design TDH, Flow Rate 
and Pump Runout 

6 

MC06007 CCW Surge Tank Volume and Levels 2 

MC06038 Standby Diesel Generator Fuel Oil Storage Tank El 
Setting 

3 

MC06082 Auxiliary Feedwater Storage Tank (AFST) Volume and 
Setpoints 

9 

MC06220 SI & CS Pump NPSH 6 

MC06256 Sizing of Standby Diesel Generator Fuel Oil Storage Tank 6 

MC06349 Operability Evaluation of FOST Recirc 0 

MC06441 Pressure Locking/Thermal Binding Evaluation 4 

MC06458 ECCS Isolation Valve Leak Analysis 1 

MC06460 Minimum Thrust for GL 89-10 Gate MOVs 0 

MC06472 DVAC Calculation AC Motor MOVs 3 

NC06013 Control Room, TSC, and Offsite LOCA Radiation Doses 17 

NC07105 Hot Leg Recirculation Safety Injection Flowrate  3 

RC06529 Auxiliary Feedwater Piping From RCB Penetrations M-94 
to Elec. Auxiliary Feedwater Pump #11 

3 

TS-0-0044 STRIDE SDG LOOP and LOOP-ESF Actuation Test 0 

TS-E-0003 STRIDE Loss of Power 4.16kV bus UV TADOT 0 

TS-I-0030 STRIDE ESF Diesel Sequencer Timing Test 0 

ZC 7019 AFW Discharge Pressure Uncertainty Calculation Rev. 2 2 

 

Drawings 

Number Title Revision/Date 

00009E0AAAB#1 
SHT 01 

Single Line Diagram Class 1E 125VDC & 120V Vital 
AC  

27 

00009E0AF01#1 Elementary Diagram Auxiliary Feedwater Pumps 
No. 11, 12, & 13 

10 

00009E0DJAA#1 
SHT 01 

Single Line Diagram 125VDC Class 1E Distribution 
SWBDE1A11 (Channel 1)   

20 

00009E0DJAE#1 Single Line Diagram 125VDC Class 1E Distribution 
Panels PL039A, PL039B, PL039C, PL040A (EAB) 

29 
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Drawings 

Number Title Revision/Date 

00009E0DJAF#1 Single Line Diagram 125VDC Class 1E Distribution 
Panels PL139A, PL139B, PL139C 

12 

00009E0SI04#2 Elementary Diagram Containment Sump Isolation 15 

14926-6455-00023-
AQY 

Automatic Recirculation Control Valve February 21, 
1985 

3G369PAF0602 Auxiliary Feedwater “AF” Unit Nos. 1 & 2 9 

4041-01219-LCE Control Schematic (Generator) 0 

4352-00058JF 125VDC Dist. SWBD.  E1A11 (CH-1) Schematic & 
Wiring Diagram as Built 

3 

4362-00021ZH 125VDC Dist. PNL 3E521(2)EPL139A Schematic & 
Wiring Diagram 

3 

4362-00025ZH 125VDC Dist. PNL 3E521(2)EPL039A Schematic & 
Wiring Diagram 

3 

5D369PD0323 SDG Diesel Oil Drain “DO” 5 

5N129F05013#1 P&ID – Safety Injection System 30 

5N129F05015#1 P&ID – Safety Injection System 23 

5N129Z42001 Containment Sump Isolation Valves Logic Diagram 7 

5N129Z42002 Normally Open SI Pump Recirculation Valves Logic 
Diagram 

7 

5N129Z42004 SI RWST Outlet Valves Logic Diagram 5 

5Q159F00045#1,sht1 P&ID Standby Diesel Generator Fuel Oil Storage & 
Transfer System 

34 

5Q159F00045#1,sht2 P&ID Standby Diesel Generator Fuel Oil Storage & 
Transfer System 

10 

5R149F05001#1 Piping and Instrumentation Diagram, RCS Primary 
Coolant Loop 

42 

5R179F05005#1 P&ID – Chemical & Volume Control System 30 

5R179F05005#2 P&ID – Chemical & Volume Control System 29 

5S141F00024 Piping & Instrumentation Diagram Auxiliary 
Feedwater 

13 

5S142F00024 Piping & Instrumentation Diagram Auxiliary 
Feedwater 

12 

5S199F00020#1 Piping and Instrumentation Diagram Condensate 
Storage 

34 
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Drawings 

Number Title Revision/Date 

5S199F00020#2 Piping and Instrumentation Diagram Condensate 
Storage 

30 

5Z109Z42114#2 Instrumentation Actuation Trains A, B & C Logic 
Diagram 

16 

5Z109Z42121#2 Instrumentation SBDG 4.16kV Feeder Breaker 13 

8041-00065CE Control Schematic (Starting Sequence) E 

8041-00338-ACE Three Phase Voltage Regulator 0 

8041-01001-ACE Fuel Oil Transfer Pump/Motor Data 0 

8041-01198CE Control Schematic (Starting Sequence) L 

8041-01199-HCE Control Schematic (Starting Sequence) 5 

8041-01201CE Control Schematic (Starting Sequence) H 

9E0CV26#2, sht1 Elementary, Centrifugal Charging Pumps 12 

9E0DG01#2, sht1 Elementary, Standby Diesel Generator Feeder 
Breaker 

16 

9E0DG01#2, sht4 Elementary, SBDG 23 4.16KV Feeder Breaker 5 

9E0DG04#2, sht4 Elementary, SBDG 23 Emergency Control and 
Instrumentation 

6 

9E0DG06#2, sht1 Elementary, SBDG Misc Control and 
Instrumentation 

7 

9E0DJAA#1,sht1 Single Line, 125VDC Class 1E Distribution Swbd 20 

9E0PK01#2, sht 1 Elementary Diagram 4.16KV ESF Bus Supply 
Breaker Control 

10 

9E0VAAA#1,sht1 Single Line, Vital 120VAC Distribution Panels 26 

9EPKAC01#2 Single Line, 4.16KV Class 1E Switchgear E2C 9 

 

Procedures 

Number Title Revision 

0PAP01-ZA-0102 Plant Procedures 16 

0PCP05-ZS-0005 Sampling and Treatment of Fuel Oil System 25 

0PCP08-AP-0003 Post-Accident Sampling of Liquids and RCB 
Atmosphere at PASS 

9 

0PEP06-ZA-0002 Infrared Thermography Program 6 

0PGP02-ZA-0063 Surveillance Test Interval Evaluation Process 2 
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Procedures 

Number Title Revision 

0PGP03-ZA-0010  Performing and Verifying Station Activities 37 

0PGP03-ZA-0098 Station Housekeeping  15 

0PGP03-ZE-0007 Surveillance Test Interval Control 0 

0PGP03-ZE-0013 Surveillance Frequency Control Program 1 

0PGP03-ZI-0032 Miscellaneous Safety 12 

0PGP03-ZO-0043 Fuel Oil Monitoring Program 10 

0PGP03-ZO-0057 Operator Time Critical Action Program 0 

0PGP03-ZR-0044 Contamination Control 17 

0PGP03-ZR-0051 Radiological Access Controls Standards 33 

0PGP03-ZX-0002 Condition Reporting Process 51 

0PGP03-ZX-0002A CAQ Resolution Process 5 

0PGP03-ZX-0008 Condition Not Adverse to Quality (CNAQ) Resolution 
Process 

1 

0PGP03-ZX-0013 Operating Experience Program 13 

0PGP04-ZA-0328 Design Criteria Specification for Design Criteria for 
Instrument Scaling Methodology 

14 

0PMP04-AF-0001 Auxiliary Feedwater Pump Maintenance 15 

0PMP04-AF-0002 Auxiliary Feedwater Pump Turbine Maintenance 38 

0PMP04-AF-0003 Auxiliary Feedwater Turbine Trip Throttle Valve 
Maintenance 

30 

0PMP05-AF-0001 Auxiliary Feedwater Pump Motor Inspection 10 

0PMP05-DG-0001 Insulation Resistance Testing- Standby Diesel 
Generators 

7 

0PMP05-NA-0018 4160V Gould HK Breaker Overhaul/Lubrication 15 

0PMP05-PK-1001 4160 Volt Class 1E Switchgear Inspection 11 

0PMP08-AM-APCA2 QDPS Train A SGWLCS/TAS Input/output 
Calibration 

7 

0POP01-ZA-0018 Emergency Operating Procedure User’s Guide 21 

0POP02-CH-0005 Essential Chiller Operation 73 

0POP02-DB-0005 Technical Support Center Diesel Generator 36 

0POP02-FO-0001 Fuel Oil Storage and Transfer 57 

0POP02-HC-0001 Containment HVAC 25 



 

 
A-8 

Procedures 

Number Title Revision 

0POP02-HE-0001 Electrical Auxiliary Building HVAC System 37 

0POP02-SI-0001 Safety Injection Accumulators 38 

0POP03-ZG-0010 Refueling Operations 68 

0POP04-AE-0001 First Response to Loss of Any or All 13.8 KV or 4.16 
KV Bus 

44 

0POP04-AF-0001 Auxiliary Feedwater Discharge Header High 
Temperature 

8 

0POP04-AM-0001 Loss of QDPS 10 

0POP04-RA-0001 Radiations Monitoring Alarm Response 32 

0POP04-RC-0002 Reactor Coolant Pump Off Normal 38 

0POP04-RC-0002 Reactor Coolant Pump Off Normal 34 

0POP04-RC-0006 Shutdown LOCA 17 

0POP04-RC-0007 Mode 5 or Mode 6 LOCA with the Reactor Vessel 
Head On 

26 

0POP04-SY-0001 Seismic Event 10 

0POP05-EO-E000 Reactor Trip or Safety Injection 23 

0POP05-EO-E010 Loss of Reactor or Secondary Coolant 22 

0POP05-EO-E030 Steam Generator Tube Rupture 26 

0POP05-EO-EC00 Loss of All AC Power 25 

0POP05-EO-EC00 Loss of All AC Power 23 

0POP05-EO-EO00 Reactor Trip or Safety Injection 23 

0POP05-EO-EO10 Loss of Reactor or Secondary Coolant 22 

0POP05-EO-EO20 Faulted Steam Generator Isolation 11 

0POP05-EO-ES01 Reactor Trip Response 26 

0POP05-EO-FRH5 Response to Steam Generator Low Level 7 

0POP06-PE-00W0 Load Center 1W (2W) Bus Outage 11 

0POP07-DB-0005 TSC Diesel Generator Performance Test 28 

0POP07-DB-0005 TSC Diesel Generator Performance Test 24 

0POP09-AN-03M3 Annunciator Lampbox 3M03 Response Instructions 32 

0POP09-AN-04M8 Annunciator Lampbox 04M8 Response Instructions 41 

0POP09-AN-05M2 Annunciator Lampbox 5M02 Response Instructions 36 
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Procedures 

Number Title Revision 

0POP09-AN-09M1 Annunciator Lampbox 9M01 Response Instructions 33 

0POP09-AN-22M3 Annunciator Lampbox 22M03 Response Instructions 27 

0PRP04-ZR-0015 Radiological Postings and Warning Devices 32 

0PRP05-RA-0002 Radiation Monitoring System Alarm Response 19 

0PSP02-RC-0410 Delta T and T Average ACOT 62 

0PSP03-AF-0001 Auxiliary Feedwater Pump 11(21) In-service Test 36 

0PSP03-AF-0003 Auxiliary Feedwater Pump 13(23) In-service Test 35 

0PSP03-AF-0007 Auxiliary Feedwater Pump 14(24) In-service Test 47 

0PSP03-DG-0001 Standby Diesel 11(21) Operability Test 51 

0PSP03-DG-0007 Standby Diesel 11(21) LOOP Test 37 

0PSP03-DG-0013 Standby Diesel 11(21) LOOP – ESF Actuation Test 39 

0PSP03-SI-0003 Low Head Safety Injection Pump 1C(2C) In-service 
Test  

17 

0PSP03-SI-0006  High Head Safety Injection Pump 1C(2C) In-service 
Test 

18 

0PSP03-SI-0025 SI System Train1C (2C) Valve Operability Test 28 

0PSP03-SP-0009C SSPS Actuation Train C Slave Relay Test 40 

0PSP03-SP-0013C Train C ESF Actuation and Response Time Test 25 

0PSP03-ZQ-0028 Operator Logs 141 

0PSP05-AF-7523 Aux Feedwater Flow Loop Calibration 16 

0PSP05-MS-7411L Steam Generator Header Pressure Loop Calibration 32 

0PSP05-RC-0051 Reactor Coolant System Sub-Cooling Margin 
Monitor Calibration (T-0051) 

18 

0PSP06-DG-0006 Standby Diesel Generator 5-Year Electrical 
Inspection 

13 

0PSP07-ZC-0002 Diesel Fuel Oil Receipt Testing 22 

0PSP11-XC-0009 Personnel Airlock Pneumatic Seal System Pressure 
Drop Test 

18 

0PS03-XC-002A Containment Entry and Partial Inspection 54 

PM 92208 Refresh NVRAM  

PM 944828 Replace Battery Backed Chip  

PM 99108 Bias Target Updates  



 

 
A-10 

 
 
 
 

Design Basis Document 

Number Title Revision 

4E519EB1108 Class 1E 4.16kV AC Power System 4 

5N049EB01118 Design Basis Document: Station Blackout 2 

5N079NB01000 Design Basis Document: Accident Analysis 15 

5Q159MB1023 Standby Diesel Generator System 3 

5S149MB01016 Auxiliary Feedwater System 6 

5Z109ZB01023 Reactor Protection System 10 

 

Design Change Packages 

Number Title Revision/Date 

DCP 05-10905-4 Replace Safety Related Inverters EIV001 & 002 April 8, 2010 

DCP 10-17868-4 RWST Draindown Gas Intrusion Evaluations January 31, 
2012 

DCP 11-13949-
12 

Replacement of Class 1E 480VAC LC ESF Bus E1A1 
Voltmeter 

January 31, 
2012 

DCP 11-13949-
13 

Replacement of Class 1E 480VAC LC ESF Bus E1A2 
Voltmeter 

January 31, 
2012 

DCP 11-25591-2 4.16kV ESF E2A Relay 27-1 (TK) Replacement November 10, 
2011 

DCP 12-31492-2 Install Audit Verification Mechanism on QPDS Port 0 

DCP 15-11506-2 Revise Slope and Offset Values of RTD A2RC-TE-410Y 
Unit 2 

0 

DCP 99-5390-7 QPDS I/O List  

DCP04-7140-43 Replace E2C Agastat Relays and add Load Cell Switch 
contacts 

October 24, 
2012 

DCP05-10905-4 Replace Safety-Related TMI Inverters April 8, 2010 

DCP05-11049 Install Test Connections at SBDG Control Panels November 7, 
2006 
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Vendor Technical Manual 

Number Title Revision 

148-00016QG Vendor Technical Information for Westinghouse WOG ERG 
Loss of All AC Power, LPBG-ECA-0.0, Rev. 2 

D 

VTD-292-0001 Operation. Maintenance and Parts List for A.C. 
Synchronous Generator 

5 

VTD-A363-0045 Ametek 25KVA Inverter/Rectifier 2 

VTD-P025-0001 Vendor Manual for Low Head Safety Injection Pumps and 
Containment Spray Pumps  

7 

VTD-P025-0004 Vendor Manual for High Head Safety Injection Pumps 9 

VTD-P292-0002 Manual for Static Exciter Voltage Regulator for Synchronous 
Generator 

1 

 

Condition Reports (CRs) 

01-2103 03-15674 03-3570 03-3998 04-1039 

04-9572 05-11049 05-7923 06-8094 07-16309 

07-16309 07-17848 09-2544 10-14028 10-17868 

11-19512 11-25836 11-25836 11-27040 11-6247 

11-6257 11-6391 11-8005 12-10869 12-24015 

12-24501 12-26015 12-31460 13-10240 13-1173 

13-12107 13-12853 13-1294 13-14397 13-15315 

13-1734 13-2009 13-23544 13-3109 13-3666 

13-8263 13-8382 13-8654 13-8658 13-8660 

13-8790 13-8791 14-1189 14-1354 14-1393 

14-1394 14-1635 14-23544 14-25422 14-25422 

14-26405 14-26583 14-26633 14-3853 14-852 

14-8636 15-05477 15-1027 15-10575 15-11318 

15-11318 15-1473 15-15223 15-15690 15-15690 

15-16537 15-20932 15-20935 15-22555 15-22556 

15-22777 15-23093 15-23093 15-23943 15-25184 

15-25184 15-26585 15-26739 15-4505 15-4505 

15-5477 15-7698 16-2176 96-14460 97-13089 
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Condition Reports (CRs) Generated During the Inspection 

16-1121 16-1128 16-1135 16-1137 16-1154 

16-1200 16-1201 16-1210 16-1260 16-1271 

16-1273 16-1274 16-1281 16-1293 16-1301 

16-1308 16-1347 16-1362 16-1381 16-1382 

16-1420 16-1421 16-1453 16-1609 16-1669 

16-1694 16-1790 16-1794 16-1847 16-1955 

16-1977 16-1985 16-2117 16-2126 16-2155 

16-2160 16-2166 16-2167 16-2176 16-2196 

16-2197 16-2214 16-2220 16-2236 16-2240 

 
 

Work Orders (WOs) 

472667 415973 415978 507315 349538 

484175 231585 478535 497676 416189 

490571     

 

Training Documentation 

Number Title Revision 

Lesson Plan # 
IST009.00 

EOP Initial Simulator Training Scenario – Loss of All AC 
Power 

9 

Lesson Plan # 
LOT504.06 

Reactor Trip Response 0POP05-EO-ES01 14 

LOT201.06 Chemical and Volume Control System (CVCS) Student 
Handout LOT201.06.HO.01 

14 

LOT504.06 Lesson Title: Reactor Trip Response 14 

LOT504.06.HO.01 Reactor Trip Response (0POP05-EO-ES01), Student 
Handout 

14 

LOT504.22 Lesson Title: Loss of All AC Power 12 
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Correspondence 

Number Title Date 

Letter, Bradley, Inc. 
to STP 

Inspection of 5500KW Emergency Generator Station February 6, 
2004 

NOC-AE-07002215 STP Letter – Response to RAI Radiological Source 
Term (AST) Methodology  

October 11, 
2007 

PR030203-0004 Letter, NTS Huntsville to STP, re: breaker project July 21, 2015 

ST-AE-HL-94257 Revised Station Blackout (SBO) Position, South Texas 
Project, Units 1 and 2 (STP)  
(TAC Nos. M90061and M90062) 

July 24, 1995 

ST-HL-35180 NRC Regulatory Guide 1.153, “Criteria for Power, 
Instrumentation, and Control Portions of Safety 
Systems” South Texas Project Electric Generating 
Station 

January 7, 1986 

ST-HL-AE-1214 ACTION ITEMS RESULTING FROM DECEMBER 12, 
1984 MEETING ON QDPS V&V PLAN 

March 28, 1985 

ST-HL-AE-1344 QDPS VERIFICATION AND VALIDATION PLAN September 24, 
1985 

ST-HL-AE-1703 STP Letter – Response to IEB 85-01 October 28, 
1986 

ST-HL-AE-1859 SUBMITTAL OF THE QDPS VERIFICATION AND 
VALIDATION PROGRAM FINAL REPORT AND 
RESPONSE TO THE QDPS V&V SER Open Item 

December 23, 
1986 

ST-HL-AE-2645 REVISED QDPS VERIFICATION AND VALIDATION 
PLAN 

April 29, 1988 

ST-HL-AE-5010 Revised Position on 10CFR50.63, “Loss of All 
Alternating Current Power” 

March 1, 1995 

 

Miscellaneous 

Number Title Revision/Date 

 Self-Assessment Report SOER 09-1 “Shutdown Safety” December 
2009 

 RG 1.70 Rev. 2 NOTES and STP UFSAR QDPS 1. 
Description 2. Analysis 
 

7A 
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Miscellaneous 

Number Title Revision/Date 

00-8564 Engineering Evaluation for CCW to RCB Chilled Water 
Cross Leakage 

2 

00-8564-2 Condition Report Engineering Evaluation for CCW to 
RCB Chilled Water Cross Leakage 

 

14-41 CDBI and Equipment Qualification Program Inspection 
Self-Assessment 

2 

14926-4100-
01016-DPO 

Qualification of Class 1E battery charger June 30, 1978 

14926-9999 (1) 
00129-DWN 

Qualification of Microprocessors November 3, 
1987 

14926-9999 
(1)00150-DWN 

South Texas Project Units Number 1 and 2 Qualification 
of Microprocessors 

November 3, 
1987 

14926-9999-
(1)00130-BWN 

Equipment Qualification Test Report Plant Safety 
Monitoring System (PSMS) Components (Environmental 
and Seismic Testing) 

June 15, 1985 

14926-9999-
(1)00151-BWN 

Equipment Qualification Test Report Eagle 21 
Components (Environmental and Seismic Testing) 

December 
1985 

14926-9999-
(2)00078-DWN 

South Texas Project Units Number 1 and 2 Qualification 
of Microprocessors 

July 6, 1987 

14926-9999-
(2)00149-BWN, 

Equipment Qualification Test Report Eagle 21 
Components (Environmental and Seismic Testing) 

December 
1985 

14926-9999-
(2)00199BWN 

Microprocessors and Supporting Elec. Equipment Aging July 1, 1987 

3Q159MS0034 Specification for Standby Diesel Generators 5 

3S149MS0043 Equipment Specification/Auxiliary Feedwater Pumps September 24, 
1993 

5L019PS0004 Piping Specifications 22 

ADAMS 
ML082830172 

STP Technical Specifications Amendment October 31, 
2008 

B2RCMOV0001B MOV Database 0 

Change No. 
CN-3013 

Revised Station Blackout Position to Delete the Need for 
a Coping Analysis 

June 5, 2011 

CN-3150 Revised 8.3.2.1.2 to Add Reference to a Manual 
Operator Action to Shed Train A ESF Sequencer Within 
30 Minutes of Station Blackout Event 
 

August 8, 2015



 

 
A-15 

Miscellaneous 

Number Title Revision/Date 

 Control Room Logs April 22, 2015-
April 24, 2015 

CR 14-1635 Tier 2 Apparent Cause Investigation – Operators 
Abilities to Take Actions for Starting PDP and Manually 
Trip RCP 

April 16, 2014 

CR Action # 10-
17862-2 

Condition Report Engineering Evaluation: RWST 
Switchover Margin 

August 26, 
2010 

CR Action # 15-
15223-3 

Condition Report Engineering Evaluation (CREE) – Unit 
1/2 No. 1 Seal Leak-off Line Operability 

July 23, 2015 

CREE 15-5477-47 AFW Pump 24 Capacity May 14, 2015 

CROE 16-1694-2 Loss of Normal Feed to Steam Generators February 3, 
2016 

DCN MS-0105 Equipment Specification/Auxiliary Feedwater Pumps September 24, 
1993 

DG,JW,LU,DO,DI, 
DX,SD System 
Health Report 

Standby Diesel Generator Systems 3Q 2015 

DW-94-011 Restoration of RCP Seal Cooling February 1, 
1994 

EOPT-03.03 Technical Guidelines for: 0POP05-EO-ES01, Reactor 
Trip Response 

26 

EOPT-03.17 Technical Guidelines for: 0POP05-E0-EC00, Loss of All 
AC Power 

23 

EPRI 3002005014 Generator Maintenance Guide for Emergency Diesel 
Generators 

October 2015 

HP/LP-Rev. 2 Background Information For Westinghouse Owners 
Group Emergency Response Guidelines, Generic Issue 
Evaluations by Plant Engineering Staff 

April 30, 2015 

LER 97-002 SI System Logic Circuitry Not Fully Tested by 
Surveillance Procedure 

February 13, 
1997 

Model # 14-41, 
Assessment # 2, 
Condition 
Sequence # 15-
17837 

South Texas Project Nuclear Operating Company 
Assessment Report 

October 15, 
2015 

N/A IST Bases Document 6 

N/A System Health Report – Safety Injection Q3 2015 



 

 
A-16 

Miscellaneous 

Number Title Revision/Date 

P.O. B05979 Contract, Thomas Petroleum, Diesel Fuel Oil January 21, 
2015 

PK System Health 
Report 

4160 VAC Class 1E 3Q 2015 

S149XG482ABT Terry Turbine Curve June 18,1982 

SM00616 Head Pump Curve With New Impellers June 20, 1988 

STI 33288683/STI 
33288674 

South Texas Project Units 1 and 2, RWST Draindown 
Transient Analysis (CN-SEE-IV-10-24, Rev. 0-A) 

A 

STI 33759807 Evaluation for the Potential for Gas Intrusion from the 
RWST During Switchover to Recirculation for STP Units 
1 and 2 (FAI/10-373) 

0 

STI33775465 Surveillance Frequency Control Program STI List 18 

STP ACCESS 
Data Base 

Circuit Breaker Tracking January 27, 
2016 

STP_RV81 STPEGS Probabilistic Risk Assessment, Human 
Reliability Analysis Notebook, HERCP2, Start PDP after 
Loss of Offsite Power/SBO 

8.1 

WCAP-14882-P-A RETRAN-02 Modeling and Qualification for 
Westinghouse Pressurized Water Reactor Non-LOCA 
Safety Analyses 

April 1999 

WCAP-14882-S1-P RETRAN-02 Modeling and Qualification for 
Westinghouse Pressurized Water Reactors Non-LOCA 
Safety Analyses, Supplement 1 – Thick Metal Mass 
Heat Transfer Model and NOTRUMP-Based Steam 
Generator Mass Calculation Method 

0 

WCAP-17100-P-A PRA Model for the Westinghouse Shut Down Seal 1 

YAWMC-0489-US-
0908 

Yarway 5300 Series ARC Valve 2013 
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In accordance with Title 10 of the Code of Federal Regulations 2.390, “Public Inspections, 
Exemptions, Requests for Withholding,” of the NRC’s “Rules of Practice and Procedure,” a copy 
of this letter, its enclosure, and your response (if any) will be available electronically for public 
inspection in the NRC’s Public Document Room or from the Publicly Available Records (PARS) 
component of the NRC’s Agencywide Documents Access and Management 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/ 
 
 
Thomas R. Farnholtz, Branch Chief 
Engineering Branch 1 
Division of Reactor Safety 
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