
WCAP-17504-NP-A 
Revision 1 

Westinghouse Non-Proprietary Class 3 

Westinghouse Generic 
Setpoint Methodology 

@Westinghouse 

October 2016 



Westinghouse Non-Proprietary Class 3 

WCAP-17504-NP-A 
Revision 1 

Westinghouse Generic Setpoint Methodology 

T. P. Williams* 
Setpoints and Control Systems 

October 2016 

Reviewer: J. R. Reagan* 
Setpoints and Control Systems 

Approved: M. P. Drudy, Manager* 
Setpoints and Control Systems 

*Electronically approved records are authenticated in the electronic document management system. 

Westinghouse Electric Company LLC 
1000 Westinghouse Drive 

Cranberry Township, PA 16066, USA 

© 2016 Westinghouse Electric Company LLC 
All Rights Reserved 



OFFICIAL USE ONLY PROPRIETARY INFORMATION 

October 14, 2016 

Mr. James A. Gresham, Manager 
Regulatory Compliance and Plant Licensing 
Westinghouse Electric Company 
1000 Westinghouse Drive 
Cranberry Township, PA 16066 

SUBJECT: FINAL SAFETY EVALUATION FOR WESTINGHOUSE ELECTRIC COMPANY 
TOPICAL REPORTS WCAP-17503-P/WCAP-17503-NP, REVISION 1, 
"WESTINGHOUSE GENERIC SETPOINT CONTROL PROGRAM 
RECOMMENDATIONS" AND WCAP-17504-P/WCAP-17504-NP, REVISION 1, 
"WESTINGHOUSE GENERIC SETPOINT METHODOLOGY" 
(TAC NO. ME8115) 

Dear Mr. Gresham: 

By letter dated February 20, 2012 (Agencywide Documents Access and Management System 
Accession (ADAMS) No. ML 12058A448), Westinghouse Electric Company (Westinghouse) 
submitted for U.S. Nuclear Regulatory Commission (NRC) staff review Topical Reports (TRs) 
WCAP-17503-P, Revision 0, and WCAP-17503-NP, Revision 0, "Westinghouse Generic 
Setpoint Control Program Recommendations" and WCAP-17504-P, Revision 0, 
WCAP-17504-NP, Revision 0, "Westinghouse Generic Setpoint Methodology." As a result of 
the NRC staff requests for additional information, Westinghouse prepared formal revisions to 
each TR, and submitted Revision 1 to WCAP-17503-P/NP and WCAP-17504-P/NP via letter to 
the NRC dated March 23, 2016 (ADAMS Accession ML 16085A152). 

The enclosed final SE addresses the applicability of the WCAP-17503-P/NP, "Westinghouse 
Generic Setpoint Control Program Recommendations," and WCAP-17504-P/NP, "Westinghouse 
Generic Setpoint Methodology," TRs. 

The NRC staff has found that TR WCAP-17503-P/NP, "Westinghouse Generic Setpoint Control 
Program Recommendations" and WCAP-17504-P/NP, "Westinghouse Generic Setpoint 
Methodology," are acceptable for referencing in licensing applications provided that the 
limitations and conditions stipulated in the Section 4.0 and applicability· defined in Sections 1.0 
and 5.0 of the enclosed NRC final SE are met along with the proper documentation. 

NOTICE: Enclosure 2 transmitted herewith contains proprietary information. When separated from 
Enclosure 2, this document is decontrolled. 

OFFICIAL USE ONLY PROPRIETARY INFORMATION 
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Our acceptance applies only to material provided in the subject TRs. In accordance with the 
guidance provided on the NRC website, we request that Westinghouse publish accepted 
proprietary and non-proprietary versions of these TRs within three months of receipt of this 
letter. The accepted versions shall incorporate this letter and the enclosed final SE after the title 
page. Also, they must contain historical review information, including NRC requests for 
additional information (RAls) and your responses. The accepted versions shall include an "-A" 
(designating accepted) following the TRs identification symbol. 

As an alternative to including the RAls and RAI responses behind the title page, if changes to 
the TRs were provided to the NRC staff to support the resolution of RAI responses, and the 
NRC staff reviewed and approved those changes as described in the RAI responses, there are 
two ways that the accepted version can capture the RAls: 

1. The RAls and RAI responses can be included as an Appendix to the accepted version. 
2. The RAls and RAI responses can be captured in the form of a table (inserted after the final 
SE) which summarizes the changes as shown in the approved version of the TRs. The table 
should reference the specific RAls and RAI responses which resulted in any changes, as shown 
in the accepted version of the TRs. 

If future changes to the NRC's regulatory requirements affect the acceptability of this TR, 
Westinghouse will be expected to revise the TR appropriately or justify its continued applicability 
for subsequent referencing. Licensees referencing this TR would be expected to justify its 
continued applicability or evaluate their plant using the revised TR. 

Project No. 700 

Enclosures: 
1. Final SE (Non-proprietary version) 
2. Final SE (Proprietary version) 

Sincerely, 

IRA/ 

Kevin Hsueh, Chief 
Licensing Processes Branch 
Division of Policy and Rulemaking 
Office of Nuclear Reactor Regulation 

OFFICIAL USE ONLY PROPRIETARY INFORMATION 
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U.S. NUCLEAR REGULA TORY COMMISSION 

FINAL SAFETY EVAULATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

FOR WESTINGHOUSE ELECTRIC COMPANY 

TOPICAL REPORTS WCAP-17503-P/WCAP-17503-NP, REVISION 1, 

"WESTINGHOUSE GENERIC SETPOINT CONTROL PROGRAM RECOMMENDATIONS." 

AND WCAP-17504-P/WCAP-17504-NP I REVISION 1 I 

"WESTINGHOUSE GENERIC SETPOINT METHODOLOGY" 

PROJECT NO. 700 

1.0 INTRODUCTION 

By letter dated February 20, 2012 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML 120580701), Westinghouse Electric Company (Westinghouse) 
submitted WCAP-17503-P/WCAP-17503-NP, Revision 0, "Westinghouse Generic Setpoint 
Control Program Recommendations," and WCAP-17504-P/WCAP-17504-NP, Revision 0, 
"Westinghouse Generic Setpoint Methodology," Topical Reports (TRs) for the U.S. Nuclear 
Regulatory Commission (NRC) review and approval. The NRC staff performed the acceptance 
review (ADAMS Accession No. ML 121210716) of these documents, and began its detailed 
evaluation. The NRC staff and Westinghouse representatives met in November 2012 to discuss 
the level of detail the staff needed to make its "reasonable assurance" determination, and 
possible ways the NRC staff could receive access to summaries of Westinghouse and licensee 
evaluations of the raw data used for determining and combining instrument performance 
uncertainties (ADAMS Accession No. ML 12346A132). As a follow-up to this meeting, the NRC 
staff provided comments to Westinghouse regarding the example Westinghouse calculation 
summary and the adequacy of detail the NRC staff would need to complete its review of the 
submitted calculation summaries. During this time, the NRC staff also developed a draft 
revision (DG-1141, ADAMS Accession No. ML081630179) to Regulatory Guide (RG) 1.105, 
"Setpoints for Safety-Related Instrumentation," which is one of the key regulatory guidance 
documents used for evaluating WCAP-17503-P/WCAP-17503-NP and 
WCAP-17504-P/WCAP-17504-NP. 

The NRC staff prepared a set of requests for additional information (RAls) pertaining to each TR 
(ADAMS Accession No. ML 15033A 187). Westinghouse provided RAI responses in 
LTR-NRC-5-37 dated June 25, 2015 (ADAMS Accession ML 15183A246). Further, the NRC 
staff met with representatives of Westinghouse at the NRC Headquarters on 
September 16, 2015, to discuss the responses to RAls. At that time, the NRC staff indicated to 
the Westinghouse representatives that the responses to the RAls were adequate to enable 
completion of staffs evaluation. The NRC staff requested Westinghouse to incorporate 
clarifications resulting from these RAI responses into the TRs 
WCAP-17503-P/WCAP-17503-NP and WCAP-17504-P/WCAP-17504-NP as formal revisions to 
these TRs. 

Enclosure 1 
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In response to this request, Westinghouse prepared formal revisions to both TRs, and submitted 
Revision 1 to WCAP-17503-P/WCAP-17503-NP and WCAP-17504-P/WCAP-17504-NP via 
letter to the NRC dated March 23, 2016 (ADAMS Accession No. ML 16085A152), incorporating 
the resolutions to the NRC staffs RAls into the text of each TR. This safety evaluation (SE) was 
prepared as an evaluation of Revision 1 to each of these TRs. 

Westinghouse states the WCAP-17504-P/WCAP-17504-NP TR describes the Westinghouse 
Setpoint Methodology (WSM) and provides the basic uncertainty algorithms for the reactor trip 
system (RTS) trip functions, engineered safety features actuation system (ESFAS) protection 
functions, emergency operating procedure (EOP) operator action points, control system 
functions assumed as initial condition assumptions in the safety analyses, and control board 
and computer indication of plant parameters utilized by the plant operators to confirm proper 
operation of the control and protection instrumentation for a Westinghouse Nuclear Steam 
Supply System (NSSS). Westinghouse states that these algorithms, when supported by 
appropriate plant procedures and equipment qualification, provide total instrument loop 
uncertainties, termed Channel Statistical Allowance (CSA), at a 95 percent probability and 
95 percent confidence level; in accordance with the guidance provided in NRC RG 1.105, 
Revision 3. 

Westinghouse states the WCAP-17503-P/WCAP-17503-NP TR provides the Setpoint Control 
Program (SCP) characteristics that are necessary to control setpoint design input and 
methodology assumptions inherent in the WSM. 

2.0 REGULATORY EVALUATION 

The NRC staff evaluated the Westinghouse Generic Setpoint Methodology contained in 
WCAP-17504-P/WCAP-17504-NP TR submittal against the regulatory requirements and 
guidance listed below to ascertain whether there is reasonable assurance that the systems and 
components affected by setpoints calculated in conformance with the Westinghouse submittals 
listed in Section 1.0 will perform their required safety functions when called upon to do so. In 
addition, the submittals were reviewed to ensure that adequate design and document 
control measures, taken by licensees and applicants when implementing TR 
WCAP-17503-P/WCAP-17503-NP, Revision 1, "Westinghouse Generic Setpoint Control 
Program Recommendations," will be in place to assure that appropriate data sources are 
identified, controlled, and maintained, and that instrument channel performance data will be 
controlled and evaluated in a manner that setpoints implemented in safety related functions will 
continue to be correctly selected and maintained. , 

2.1 Regulatory Requirements 

Title 10 of the Code of Federal Regulations (10 CFR) Part 50, "Domestic Licensing of 
Production and Utilization Facilities," establishes the fundamental regulatory requirements. 
Specifically, Appendix A, "General Design Criteria for Nuclear Power Plants," to 10 CFR Part 50 
provides, in part, that an application for a design certification, combined license, design 
approval, or manufacturing license, respectively, must include the principal design criteria for a 
proposed facility. The principal design criteria establish the necessary design, fabrication, 
construction, testing, and performance requirements for structures, systems, and components 
important to safety; that is, structures, systems, and components that provide reasonable 
assurance that the facility can be operated without undue risk to the health and safety of the 
public. 
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In 1 O CFR 50.36, "Technical Specifications," the Commission established its regulatory 
requirements related to the contents of the technical specifications (TSs). Specifically, 
1 O CFR 50.36 states that "each applicant for a license authorizing operation of a production or 
utilization facility shall include in his application proposed technical specifications in accordance 
with the requirements of this section." Specifically, 10 CFR 50.36(c)(1)(ii)(a) states, "Where a 
limiting safety system setting is specified for a variable on which a safety limit has been placed, 
the setting must be so chosen that automatic protective action will correct the abnormal situation 
before a safety limit is exceeded. If, during operation, it is determined that the automatic safety 
system does not function as required, the licensee shall take appropriate action, which may 
include shutting down the reactor." Additionally, 10 CFR 50.36(c)(3) states, "Surveillance 
requirements are requirements relating to test, calibration, or inspection to assure that the 
necessary quality of systems and components is maintained, that facility operation will be within 
safety limits, and that the limiting conditions of operation will be met." 

The regulation at 10 CFR 50.55a (h) Protection and Safety Systems, incorporates by reference 
the Institute of Electrical and Electronics Engineers (IEEE) Standard IEEE 279, "Criteria for 
Protection Systems for Nuclear Power Generating Stations," and the IEEE standard 
IEEE 603-1991, "Criteria for Safety Systems for Nuclear Power Generating Stations." 
Clause 6.8, "Setpoints," of IEEE 603-1991 requires that the allowance for uncertainties between 
the process analytical limits and the device setpoint be determined using a documented 
methodology. The IEEE standard makes reference to the Industry Standard Instrument Society 
of America (ISA) (now referred to as the International Society of Automation-:-ISA) Standard 
S67.04-1987. 

General Design Criterion (GDC) 13, "Instrumentation and Control," of Appendix A to 
10 CFR Part 50, "General Design Criteria for Nuclear Power Plants," requires that 
instrumentation be provided to monitor variables and systems over their anticipated ranges 
for normal operation, for anticipated operational occurrences, and for accident conditions as 
appropriate to assure adequate safety, and that controls be provided to maintain these variables 
and systems within prescribed operating ranges. 

GDC 20, "Protection System Functions," of Appendix A to 10 CFR Part 50 requires that the 
protection system be designed to initiate the operation of appropriate systems to ensure that 
specified acceptable fuel design limits are not exceeded as a result of anticipated operational 
occurrences. 

Appendix B of Part 50, "Quality Assurance Criteria for Nuclear Power Plants and Fuel 
Reprocessing Plants," is applicable, especially the following criteria: 

Criterion Ill, Design Control 

Measures shall be established to assure that applicable regulatory requirements 
and the design basis, as defined in §50.2 and as specified in the license 
application, for those structures, systems, and components to which this 
appendix applies are correctly translated into specifications, drawings, 
procedures, and instructions. These measures shall include provisions to assure 
that appropriate quality standards are specified and included in design 
documents and that deviations from such standards are controlled. 
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Measures shall also be established for the selection and review for suitability of 
application of materials, parts, equipment, and processes that are essential to the 
safety-related functions of the structures, systems and components. 

Measures shall be established for the identification and control of design 
interfaces and for coordination among participating design organizations. These 
measures shall include the establishment of procedures among participating 
design organizations for the review, approval, release, distribution, and revision 
of documents involving design interfaces. 

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. The verifying or checking process shall be performed by individuals or 
groups other than those who performed the original design, but who may be from 
the same organization. 

Where a test program is used to verify the adequacy of a specific design feature 
in lieu of other verifying or checking processes, it shall include suitable 
qualifications testing of a prototype unit under the most adverse design 
conditions. Design control measures shall be applied to items such as the 
following: reactor physics, stress, thermal, hydraulic, and accident analyses; 
compatibility of materials; accessibility for in-service inspection, maintenance, 
and repair; and delineation of acceptance criteria for inspections and tests. 

Design changes, including field changes, shall be subject to design control 
measures commensurate with those applied to the original design and be 
approved by the organization that performed the original design unless the 
applicant designates another responsible organization. 

Criterion VI, Document Control 

Measures shall be established to control the issuance of documents, such as 
instructions, procedures, and drawings, including changes thereto, which 
prescribe all activities affecting quality. These measures shall assure that 
documents, including changes, are reviewed for adequacy and approved for 
release by authorized personnel and are distributed to and used at the location 
where the prescribed activity is performed. Changes to documents shall be 
reviewed and approved by the same organizations that performed the original 
review and approval unless the applicant designates another responsible 
organization. 

Criterion XI, "Test Control," and Criterion XII, "Control of Measuring and Test Equipment" 

Criteria XI and XII provide requirements for tests and test equipment used in maintaining 
instrument setpoints. 

2.2 Regulatory Guides 

Regulatory Guide 1.105, "Setpoints for Safety-Related Instrumentation," Revision 3, describes a 



-5-

method that the NRC staff finds acceptable for use in complying with the NRC's regulations for 
ensuring that setpoints for safety-related instrumentation are initially within, and will remain 
within, the TS limits. RG 1.105, Revision 3, endorses Part I of ISA-S67.04-1994, "Setpoints for 
Nuclear Safety Instrumentation," which is subject to NRC staff clarifications. Regulatory 
Position 1 of this RG states that Section 4 of ISA-S67.04-1994 specifies the methods, but not 
the criterion, for combining uncertainties in determining a trip setpoint and its allowable values. 
The NRC staff position states that the 95/95 tolerance limit is an acceptable criterion for 
uncertainties. That is, there is a 95 percent probability that the constructed limits contain 95 
percent of the population of interest for the surveillance interval selected. 

In June 2014, the NRC staff made available for public comment a draft revision to RG 1.105 
DG-1141, "Setpoints for Safety-Related Instrumentation," that clarifies the NRC staff positions 
with regard to the application of the 95/95 criterion. In this draft revision to RG 1.105, in which 
the current version of the ISA standard ANSl/ISA 67.04.01-2006 is discussed, the NRC staff 
clarified that instrument performance uncertainty should be estimated using appropriate 
statistics. The estimate of total loop uncertainty should include all bias terms plus estimates of 
random uncertainties. The NRC staff position is that the estimate of random uncertainties 
should be based on population statistics based on the 95/95 criterion. The clarified NRC staff 
position states that it is generally assumed that random setpoint errors are distributed normally, 
such that they can be conservatively enveloped by a normal distribution with suitable 
parameters. When analyzing the expected instrument channel uncertainty performance, to 
verify the instrument channel will initiate its protective action before the analytical limit is 
reached, it is important that such distribution be estimated with a sufficiently large tolerance 
interval to ensure there is at least a 95 percent probability that the distribution of underlying data 
encompass at least 95 percent of all credible observations. The assumed or enveloping 
distribution affects the values of the uncertainty parameters and is affected by the amount and 
quality of the data on which the distribution is based. The draft revision to RG 1.105 also states 
that the use of statistical estimates or parameters that do not meet the 95/95 criterion should be 
justified, and the resulting setpoint limits should be shown to be consistent with the staff's intent 
to achieve assurance that the analytical limit will be protected. Data used in uncertainty 
analysis should be adjusted as appropriate to adequately represent population statistics. The 
draft revision to RG 1.105 also states that uncertainty data that cannot be based on a large 
number of observations should be based on bounding estimate values, accompanied by 
supporting analyses that demonstrate the bounding estimates to be appropriate. Such analyses 
should include a description of the reasoning behind the approach taken; a formal mathematical 
analysis is not required. 

The NRC Regulatory Issue Summary (RIS) 2006-17, "NRC Staff Position on the Requirements 
of 10 CFR 50.36, 'Technical Specifications,' Regarding Limiting Safety System Settings During 
Periodic Testing and Calibration of Instrument Channels," discusses issues that could occur 
during testing of limiting safety system setting (LSSS) (ADAMS Accession No. ML051810077). 
In a letter dated September 7, 2005, from Patrick L. Hiland (NRC) to the Nuclear Energy 
lnstitute's (NEI) Setpoint Methods Task Force, "Technical Specification for Addressing Issues 
Related to Setpoint Allowable Values" (ADAMS Accession No. ML052500004) footnotes are 
described that should be added to surveillance requirements related to setpoint verification for 
instrument functions on which a safety limit has been placed. This letter also addresses the 
information that should be included within TS to ensure operability of the instruments following 
surveillance tests related to instrument setpoint. 
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2.3 Supplemental Guidance 

The Pressurized Water Reactor (PWR) and Boiling Water Reactor (BWR) Owner's Groups' 
Technical Specification Task Force (TSTF) TSTF-493, Revision 4, dated January 5, 201 O, 
(ADAMS Accession No. ML 100060064) and an errata sheet, "Transmittal of TSTF-493, 
Revision 4, Errata," dated April 23, 2010 (ADAMS Accession No. ML 101160026), clarify the 
application of setpoint methodology. The NRC approved TSTF-493, Revision 4, on May 11, 
2010 (ADAMS Accession No. ML 102601920). The TSTF-493 addresses the NRC staff 
concerns stated in RIS 2006-17. The NRG-approved TSTF was made available in Federal 
Register Notice, "Notice of Availability of the Models for Plant-Specific Adoption of Technical 
Specifications Task Force Traveler TSTF-493, Revision 4, 'Clarify Application of Setpoint 
Methodology for LSSS Functions,"' Vol. 75, No. 90/Tuesday, May 11, 2010 (ADAMS Accession 
No. ML093410581), which documents NRC's position on adoption of TSTF-493, Revision 4. 
In January of 2013, Office of Nuclear Reactor Regulation staff made available via the Federal 
Register, a Notice of Availability Supplement to NRC-2009-487, "NRC Staff Guidance for 
License Amendment Requests to Implement a TSTF-493 Option B Setpoint Control Program" 
(ADAMS Accession No. ML 12342A 157). This Supplemental Guidance for Option B outlined 
two portions of a license amendment request (LAR) submittal that would be needed by the NRC 
staff for the evaluation and approval of a proposed SCP. These were 1) a sufficiently detailed 
Setpoint Calculation Methodology description, and 2) a sufficiently detailed SCP description. 
The supplemental guidance contained in this document elaborated on the NRC staff's positions 
as to what constitutes a sufficiently detailed Setpoint Calculation Methodology description and a 
SCP description. 

The NRC Office of New Reactors memorandum dated December 8, 2008 (ADAMS Accession 
No. ML083380666), contains Final Interim Staff Guidance (ISG), "Notice of Availability of the 
Final Interim Staff Guidance DC/COL-ISG-08 on Plant Specific Technical Specifications." 
Current and future COL applicants were directed to resolve all generic TS COL action (or 
information) items pertaining to 10 CFR 50.36 and 10 CFR 50.36a before COL issuance. This 
document provided guidance that allows COL applicant to choose how to resolve each such 
item using one of the proposed three options, listed in the order of preference: 

(1) Provide a plant-specific value. 
(2) Provide a value that bounds the plant-specific value, but by which the plant may be 

safely operated (i.e., a useable bounding value), or 
(3) Establish a PTS Section 5.5 or 5.6 administrative controls program or report. 

Such an administrative controls technical specification as described in option (3) shall 
require 

(a) use of an NRG-reviewed and -approved methodology for determining the 
plant-specific value, 
(b) establishment of an associated document, outside the PTS, in which the 
relocated plant-specific value shall be recorded and maintained, and 
(c) any other information or restrictions the NRC staff deems necessary and 
appropriate to satisfy 1 O CFR 50.36. 
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2.4 NRC Staff Review Guidance 

Chapter 7 of NUREG-0800, "Standard Review Plan for the Review of Safety Analysis Reports 
for Nuclear Power Plants: LWR Edition," (SRP) contains a Branch Technical Position (BTP), 
BTP 7-12, "Guidance on Establishing and Maintaining Instrument Setpoints." This BTP 
provides guidelines for reviewing the process an applicant/licensee follows to establish and 
maintain instrument setpoints. These guidelines are based on reviews of applicant/licensee 
submittals and vendor TR submittals describing setpoint assumptions, terminology, 
methodology, and on experience gained from NRC inspections of operating plants. 

The objectives of the review guidance as stated within BTP 7-12 are as follows: 

• To verify that setpoint calculation methods are adequate to assure that protective 
actions are initiated before the associated plant process parameters exceed their 
analytical limits. 

• To verify that setpoint calculation methods are adequate to assure that control and 
monitoring setpoints are consistent with their requirements. 

• To confirm that the established calibration intervals and methods are consistent with 
safety analysis assumptions. 

The review guidance in BTP 7-12 identifies certain industry standards and NRC generic 
communications that provide relevant guidance pertaining to setpoint methodology topics. 
Among these are: 

ISA-S67.04-1994, Part II, "Methodology for the Determination of Setpoints for Nuclear 
Safety-Related Instrumentation," provides additional guidance, but RG 1.105, 
Revision 3, does not endorse or address Part II of ISA-S67.04-1994. 

IEEE Std. 498-1990, "IEEE Standard Requirements for the Calibration and Control of 
Measuring and Test Equipment Used in Nuclear Facilities," and American National 
Standards Institute (ANSl)/National Conference of Standards Laboratories Std. 
Z540-1-1994, "Calibration Laboratories and Measuring and Test Equipment - General 
Requirements," provide guidance for the calibration and control of measuring and test 
equipment used in the maintenance of instrument setpoints. 

Generic Letter 91-04, "Guidance on Preparation of a Licensee Amendment Request for 
Changes in Surveillance Intervals to accommodate a 24-Month Fuel Cycle," provides 
guidance on issues that should be addressed by the setpoint analysis when calibration 
intervals are extended from 12 or 18 to 24 months. 

The industry standards ISA-S67.04 Part II and IEEE 498-1990 also make reference to 
applicable portions of the industry standard ANSl/ISA 51.1-1979, "Process Instrumentation 
Terminology." This standard described the use, performance, operating influences, hardware, 
and product qualification of the instrumentation and instrument systems used for measurement, 
control, or both. It provides guidelines for a common vendor and user understanding when 
referring to terminology describing product specifications, performance, and operating 
conditions. 
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3.0 TECHNICAL EVALUATION 

3.1 Westinghouse Topical Report WCAP-17504-P/WCAP-17504-NP 

The NRC Office of Nuclear Reactor Regulation (NRR) staff performed the evaluation of 
Westinghouse TR WCAP-:-17504-P/ WCAP-17504-NP, Revision 1, using the review guidance 
contained in BTP 7-12, "Guidance on Establishing and Maintaining Instrument Setpoints," of the 
NRC SRP, NUREG-0800, "Review of Safety Analysis Reports for Nuclear Power Plants." The 
technical evaluation provided below corresponds to the specific guidance and acceptance 
criteria contained in BTP 7-12. However, in the sections applicable to the evaluation of Channel 
Statistical Allowance, supplemental acceptance criteria as described within the NRC staffs 
proposed Draft RG DG-1141, "Setpoints for Safety-Related Instrumentation," were used by the 
NRC staff to compare the staffs proposed acceptance criteria against the performance criteria 
described in the Westinghouse TR. Full compliance with this supplemental guidance is not 
considered mandatory at this time, since the supplemental criteria described within the Draft RG 
is considered "Pre-Decisional." The next revision to RG 1.105 is expected to be issued within 
one year of the date of this SE. For completeness, the NRC staff included an evaluation of the 
TR against key supplemental criteria contained in this Draft RG, to ensure that the conclusions 
of this technical evaluation will remain valid in the event that the criteria discussed in the draft 
guide become part of the next revision to RG 1.105. (Note: Portions of the following technical 
evaluation are applicable to sections of WCAP-17504-P/WCAP-17504-NP, Revision 1, that 
have been identified as "Westinghouse Proprietary Class 2" information. These proprietary 
portions are enclosed in brackets marked as [ ].) 

Westinghouse stated that WCAP-17504-P/WCAP-17504-NP, Revision 1, is considered 
applicable to the following types of plants, when explicitly noted in the plant Updated Final 
Safety Analysis Report (UFSAR) referencing the equivalent of NUREG-1431, "Standard 
Technical Specifications Westinghouse Plants," Vol. 2, Rev. 3.0, Sections B 3.3.1, B 3.3.2, 
B 3.3.3, and B 3.3.5, and References): 

• Westinghouse-designed 2, 3, and 4 loop NSSS, 
• Westinghouse-designed AP1000® plants, 
• Toshiba-designed Advanced Boiling Water Reactors, and 
• Combustion Engineering (C-E)-designed NSSS, with the exception of uncertainty 

calculations identified in the C-E document CEN-356(V)-P-A, "Modified Statistical 
Combination of Uncertainties," which are associated with the operation of the C-E 
designed digital monitoring and protection systems, i.e., Core Operating Limit 
Supervisory System (COLSS) and Core Protection Calculator System (CPCS). 
(This document was previously reviewed and approved by the staff. (See Letter, 
dated October 21, 1987, from Mr. E. A. Licitra, USNRC, to Mr. E.E. Van Brunt, 
Arizona Nuclear Power Project (ADAMS Accession No. 8809090159)). 
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Westinghouse also stated that it intends for the methodology to be applicable to the following 
specific types of functions, as follows: 

WCAP-17504-P/WCAP-17504-NP TR provides the basic instrument uncertainty 
algorithms for the RTS trip functions, ESFAS protection functions, EOP operator 
action points, control system functions assumed as initial condition assumptions 
in the safety analyses, and control board and computer indication of plant 
parameters utilized by the plant operators to confirm proper operation of the 
control and protection instrumentation. This includes the following: 

• RTS functions identified in Table 3.3.1-1 of NUREG-1431 (or 
equivalent for other NSSS vendor designs), 

• ESFAS functions identified in Table 3.3.2-1 of NUREG-1431 
(or equivalent for other NSSS vendor designs), 

• Operator action points associated with instrumentation 
identified in Table 3.3.3-1 of NUREG-1431 (or equivalent for 
other NSSS vendor designs), 

• Setpoints associated with LCO 3.3.5," Loss of Power Diesel 
Generator Start Instrumentation" of NUREG-1431 (or 
equivalent for other NSSS vendor designs), 

• Instrumentation associated with the-control and indication 
functions identified in WCAP- 8567-P-A, "Improved Thermal 
Design Procedure" and 

• Instrumentation associated with the control and indication 
functions identified in WCAP-11397-P-A, "Revised Thermal 
Design Procedure." 

In this evaluation, the NRR staff evaluates the setpoint analysis methodology and assumptions 
of WCAP-17504-P/WCAP-17504-NP, Revision 1, for any new safety related setpoints or 
setpoint changes for the reactor types and functions listed above that will be submitted to NRR 
as license applications or amendments, to confirm that an acceptable analysis method is being 
used and that the analysis parameters and assumptions are consistent with the safety analysis, 
system design basis, TS, plant design, and expected maintenance practices. The following 
factors were considered in the staffs review: 

• Relationships between the safety limit, analytical limit, limiting trip setpoint, the 
allowable value, the setpoint, the acceptable as-found band, the acceptable as-left 
band, and the setting tolerance. 

• Evaluation as to whether the setpoint TS meet the requirements of 10 CFR 50.36, as 
enhanced through the criteria within Regulatory Information Summary RIS 2006-17. 

• Basis for selection of the trip setpoint. 
• Uncertainty terms that are addressed. 
• Method used to combine uncertainty terms. 
• Justification of statistical combination. 
• Relationship between instrument and process measurement units. 
• Data used to select the trip setpoint, including the source of the data. 
• Assumptions used to select the trip setpoint (e.g., ambient temperature limits for 

equipment calibration and operation, potential for harsh accident environment). 
• Instrument installation details and bias values that could affect the setpoint. 
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• Correction factors used to determine the setpoint (e.g., pressure compensation to 
account for elevation difference between the trip measurement point and the sensor 
physical location). 

• Instrument test, calibration or vendor data, as-found and as-left; each instrument 
should be demonstrated to have random drift by empirical and field data. 

• Evaluation results should be reflected appropriately in the uncertainty terms, 
including the setpoint methodology. 

3.1.1 Relationships Among Safety Limit, Analytical Limit, Limiting Trip Setpoint, Allowable 
Value, Setpoint, Acceptable As-Found Tolerance Band, Acceptable As-Left Tolerance 
Band, and Setting Tolerance. 

In the current version of RG 1.105, Revision 3, issued in December 1999, the NRC staff 
endorsed the 1994 version of the ISA Standard 67.04, referred to at the time as Part 1 of 
ISA-S67.04-1994, "Setpoints for Nuclear Safety-Related Instrumentation." This standard 
defines the requirements for assuring that setpoints for nuclear safety-related instrumentation, 
are established and maintained within specified limits in nuclear power plants and nuclear 
reactor facilities. ISA-RP67.04.02-2000 is an industry consensus recommended practice that 
provides guidance for the implementation of ISA-S67.04.01-2000 (equivalent to Part 1 of 
ANSl/ISAS67.04, 1994). However, the NRC staff's endorsement of ISA Standard 67.04 in 
RG 1.105, Revision 3, does not extend to an endorsement of this recommended practice 
described in ISA RP67.04.02-2000. 

The ISA 67.04 Standard contains requirements and the ISA RP67.04.02 Recommended 
Practice contains guidance for establishing and maintaining nuclear safety-related setpoints in 
the following areas: 

• Methodologies, including sample equations, to calculate total channel uncertainty 
• Common assumptions and practices in instrument uncertainty calculations 
• Equations for estimating uncertainties for commonly used analog and digital modules 
• Methodologies to determine the impact of commonly encountered effects on 

instrument uncertainty 
• Application of instrument channel uncertainty in setpoint determination 
• Sources and interpretation of data for uncertainty calculations 
• Discussion of the interface between setpoint determination and plant-operating 

procedures, calibration procedures, and accident analysis, and 
• Documentation requirements 

The ISA standard provides definitions and describes relationships for the terms referred to in the 
standard as "Safety Limit," "Analytical Limit," "Trip Setpoint," and "Allowable Value." A figure in 
the ISA standard depicts the industry consensus relationships among these terms. Allowances 
for Channel Performance Uncertainty between the Analytical Limit and the Trip Setpoint are 
described in paragraph 4.3.1 of the ISA Standard. This allowance should account for 
uncertainties due to instrument calibration activities, normal operating performance, power 
supply voltage and frequency variations, ambient temperature, humidity, and pressure 
fluctuations, radiation exposure, analog-to-digital and digital-to-analog conversions, instrument 
drift under normal operations and normal range of ambient effects, and instrument uncertainties 
due to design-basis events, such as radiation, seismic, temperature, and pressure effects due to 
design-basis accident exposure. It should also account for uncertainties due to calculation 
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(modeling) effects (e.g., determination of primary side power via the use of secondary side 
power calorimetric), process dynamic effects, and calibration and installation bias effects. 

The ISA standard also states that uncertainties to be accounted for between the Trip Setpoint 
and the "Allowable Value" should account for instrument calibration uncertainties, instrument 
uncertainties experienced due to normal operational effects, and instrument drift. If the 
instrument "as-found" condition during surveillance testing is determined to be outside 
(more non-conservative than) the Allowable Value, the channel is to be evaluated for operability 
in conformance with the plant TS requirements. The ISA standard identified that uncertainties 
occurring within the non-conservative direction from the trip setpoint toward the direction of the 
Analytical Limit are to be calculated and administratively limited. (However, it did not address 
uncertainties that could occur in the conservative direction. The ramifications of this are 
described in the next subsection, pertaining to compliance with NRC RIS 2006-17.) 

The ISA standard also describes acceptable methods for combining uncertainties. Specifically, 
the standard states that square-root-sum-of-squares (SRSS) and algebraic methods may be 
employed. However, alternate methods, including probabilistic or stochastic modeling, or a 
combination of SRSS and algebraic methods may also be used. In general, random, 
independent, normally-distributed uncertainty terms are combined using SRSS combination. 
Dependent terms are generally to be first combined algebraically, and then combined in 
quadrature (i.e., via SRSS) with other independent terms. Uncertainty terms identified as 
biases, are generally combined algebraically with other bias terms and then algebraically with 
the resultant SRSS combination of random uncertainties. The sign (direction) of the bias term 
may be taken into account such that the resultant of positive and negative biases in the direction 
of interest may be used. If the sign of the bias term is not known, the absolute value of the bias 
term must be added to the resultant combination of biases in the direction of interest for which 
the sign is known. 

The NRC staff guidance in RG 1.105 endorses the concepts of the ISA standard described 
above, but also provides further guidance regarding the acceptance criterion to be used for 
estimating the individual instrument channel uncertainties and total loop uncertainty when 
determining setpoints and allowable values. Specifically, the NRC staff position is that when 
estimating uncertainties, they should be evaluated as "95/95" tolerance intervals. As described 
in Section 2.2 above, appropriate statistical rigor should be employed such that there is a 
95 percent confidence that the constructed limits of the tolerance interval contain 95 percent of 
the uncertainty population of interest. 

Westinghouse WCAP-17504-P/WCAP-17504-NP, Revision 1, describes a generalized 
algorithm (Eq. 2.1 in the TR) that is used as the basis to determine the overall instrument 
uncertainty to be applied when determining appropriate setpoints and allowable setpoint 
margins for a RTS function and for an ESFAS function (i.e., Protection functions.) The 
WCAP-17504-P/ WCAP-17504-NP, Revision 1, TR also contains detailed descriptions of the 
uncertainty terms and values for typical RTS/ESFAS, control and indication function uncertainty 
calculations performed by Westinghouse. Function-specific uncertainty algorithms, noting the 
appropriate combination of instrument uncertainties to determine the CSA are also described 
within the TR. The generalized algorithm used for all protection functions includes the terms of 
the SAL, the Nominal Trip Setpoint (NTS), the Total Allowance (TA) (the difference between the 
SAL and NTS, in % of span), Margin and Operability criteria, As-Left Tolerance (ALT), and 
As-Found Tolerance (AFT), for both the sensor/transmitter and process racks. The relationship 
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of these terms among one another is illustrated in Figure 3-1 of 
WCAP-17504-P/WCAP-17504-NP, Revision 1, reproduced below. 

SAL 

I \ 

C. 

+ALT =+ \FT 

NTS 

-AL = -AFT 

(LSSS) 

Figure 3- 1 Westinghouse etpoint Parameter Relation hip Diagram ( lncrea ing Function) 

Note: This figure is intended to provide relative position and not to imply direction. 

Nominal Trip Setpoint vs . Limiting Trip Setpoint 

The staff notes that Westinghouse does not employ the concept of a "Limiting Trip Setpoint" 
(L TSP) that is separate and distinct from a "Nominal Trip Setpoint" in its application of the 
methodology for RTS or ESFAS trip functions, as described in the ISA 67.04 Standard, and as 
is frequently employed in other licensee or vendor setpoint methodology programs approved by 
the NRC. Instead, the WSM ensures that the TA between the SAL and the NTS is inclusive of 
all CSA errors with a non-negative margin, i.e., 2:0% span. The staff agrees that estimating 



- 13 -

individual uncertainty terms on a 95/95 basis or as bounding allowances provides sufficient 
assurance for protecting the analytical limit; hence, the safety limit will be protected as well. 
Analytical Limit 

The WSM described in WCAP-17504-P/WCAP-17504-NP, Revision 1, defines the term SAL to 
be: 

The parameter value identified in the plant safety analysis or other plant 
operating limit at which a reactor trip or actuation function is assumed to be 
initiated. The SAL is typically defined in Chapter 15 of the UFSAR (current 

· operating plants) or Tier 2, Chapter 15, Table 15.0-4a of Reference 14 (AP1000® 
plant). Actual SAL values are determined, or confirmed, by review of the plant 
safety analyses. The SAL is the starting point for determination of the 
acceptability of the CSA, see Figure 3-1. 

The NRC staff finds that this definition corresponds to staff's understanding of "Analytical Limit," 
as defined in the endorsed ISA 67.04 Standard-namely, "the value of a given process variable 
at which the safety analysis models the initiation of the instrument channel protective action." 
This is the parameter value considered in modeling and analysis of nuclear plant safety systems 
for design~basis accidents, transients, and anticipated operational occurrences, such that if the 
initiation of a protective function occurs at a value more conservative than this limit, the safety 
analyses conclusions will demonstrate successful prevention or mitigation. 

Channel Statistical Allowance 

The Channel Statistical Allowance accounts for (includes among all other identified channel 
performance uncertainties) the uncertainty terms such as bistable calibration accuracy (the 
WSM refers to this as Rack Calibration Accuracy, RCA), bistable drift (the WSM calls it Rack 
Drift, RD), and Measurement and Test Equipment Accuracy, RMTE, which are terms that are, in 
some NRC staff-approved non-Westinghouse setpoint analysis methodologies, applied 
allowances that are often allocated between the Limiting Trip Setpoint and NTS. The NRC staff 
finds the Westinghouse-proposed practice to be acceptable, and conservative, in that the 
equivalent complete set of uncertainty terms are being accounted for between the nominal 
instrument setting for the channel and the SAL. This allows the WSM term "Nominal Trip 
Setpoint" to be designated as the "Limiting Trip Setpoint," or "Limiting Safety System Setting" as 
described in regulations and guidance pertaining to the establishment and maintenance of plant 
TS. (For more detail on this, see Section 3.1.2 below.) 

Setting Tolerance/Calibration Tolerance for Sensors and Rack Equipment 

The NRC staff notes that across the civilian nuclear industry there is a range of definitions 
associated with the use of the term "setting tolerance." In general, the term "setting tolerance" is 
equivalent to the term "calibration tolerance." This tolerance (sometimes referred to as an 
"allowance" or "setting allowance") represents the precision to which a module or transmitter is 
calibrated to (or is allowed to deviate from) values depicted on an ideal instrument channel 
calibration performance curve/line, and maintained through the application of a formal 
calibration procedure. This tolerance is applied to instrument channel settings, as in the setting 
of a bistable trip device, and to the establishment of the expected output signal value for 



- 14 -

cardinal points along the span of an analog instrument loop, such as the measured parameter 
values corresponding to O percent, 20 percent, 40 percent, 60 percent, 80 percent, and 100 
percent of an instrument channel measurement span. 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, describes the term Sensor Calibration 
Accuracy (SCA) as: 

The two-sided(+/-) calibration tolerance for a sensor or transmitter defined by the 
ALT in the plant calibration procedures. The SCA is defined at multiple points 
across the calibration range of the channel, e.g., 0%, 25%, 50%, 75%, and 100% 
span. [ 

] 

The text and accompanying figures and tables shown on pages 63-64 of ISA 
Standard 51.1-1979, "Process Instrumentation Terminology," describe the calibration 
methodology for observing the effects of conformance, hysteresis and linearity of a transmitter 
while evaluating the conformance of an instrument to an ideal, or desired, calibration curve. 
The process for determining the applicable tolerance is based on the method for determining 
hysteresis plus deadband. The standard describes how to utilize a minimum of three passes 
up, and three passes down to be able to observe the effects of conformance, hysteresis, and 
linearity. It also describes a method for recording and evaluating the band of data values 
observed. 

Section 4 of the WCAP-17504-P/WCAP-17504-NP, Revision 1, discusses the Westinghouse 
proprietary methodology for evaluating the data taken during calibration surveillances when 
using this three pass up and three pass down calibration method. This methodology covers the 
data analysis techniques required to be applied to arrive at sufficient quality and quantity of data 
to meet the 95/95 criterion, including the normalization of data, establishment of criteria for 
meeting the required probability and confidence level, evaluation of the resulting distribution 
function, evaluation of outliers, identification of the resulting magnitude of drift, and a discussion 
of the impact of time dependence. 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, describes the term RCA as the calibration 
tolerance reflected in the plant calibration procedures, applied at the NTS for the bistable or trip 
module, or at multiple points across the calibration range of the channel, (e.g., 0%, 25%, 50%, 
75% and 100% span for input modules.) This applied calibration tolerance is not simply the 
assignment of an assumed tolerance value which follows "rule of thumb" criteria (for example, 
one that is based on vendor reference accuracy or a fraction/multiple thereof), but rather it is an 
engineered tolerance based on a particular testing and documentation method that is 
proprietary to the WSM. The individual modules in a loop are to be calibrated to a particular 
tolerance and the process loop (as a string) is verified to be calibrated to a specific tolerance 
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(RCA). Specifically, regarding the magnitude of that tolerance, the 
WCAP-17504-P/WCAP-17504-NP, Revision 1, states: 

RCA is the two-sided (±) calibration tolerance of the process racks as reflected in 
the plant calibration procedures. RCA is defined at multiple points across the 
calibration range of the channel, and specifically at the NTS for the bistable or 
trip module. 

[ 

] 

[ 

] 

[ 

] 

Although the NRC staff notes that this method requires more calibration process effort than is 
currently considered normal practice for most plants, if performed properly the method is 
considered conservative, in that it has the benefit of improving safety through better 
maintenance of safety related instrument channel calibration settings and trip setpoints, and will 
enable the plant to experience fewer spurious protection system or ESF system actuations. If 
the three passes up and down method of calibration is employed, the band of data recorded at 
each calibration ordinal point should be tighter, while sufficiently accounting for the effects of 
sensor reference accuracy. 
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As-Found Tolerance and As-Left Tolerance 

Branch Technical Position BTP 7-12, Revision 5, provides a description of the NRC staff 
understanding of the terms Acceptable AFT Band and Acceptable ALT Band. It enhances the 
definitions described in ISA Standard 67.04 and RG 1.105, Revision 3, as follows: 

Acceptable as-found band: It is the band around the NTS or previous as-left setting of the 
instrument within which the as-found setpoint is expected to fall. The band accounts for the 
uncertainties associated with factors such as instrument reference accuracy, measurement and 
test equipment (MT&E), readability, normal environment effect, and drift of the instrument 
components that are being tested, and it accounts only for the duration between the tests. The 
width of the band is established by the Deviation Limit (DL), which may be asymmetrical relative 
to the reference value (NSP) or a previous as-left) and defines the deviation (from the previous 
as-left value or NSP) that is expected to occur during the test. It should be noted that the DL 
must not include the setting tolerance (ST). 

As-left tolerance band or acceptable as-left band: It is the band around the NTS (LSP) - or 
around any value which is more conservative than the LSP - within which the as-left setpoint 
must fall at the conclusion of a channel test. The band accounts for the ALT, which some 
licensees define as leeway given to instrument technician or calibration tolerance or setting 
tolerance. Setting tolerance can be based upon particular uncertainties such as reference 
accuracy, MT&E, and readability, but the total loop uncertainty analysis must explicitly account 
for each of these uncertainty terms whether or not the ST incorporates these uncertainties. ST 
may also be a specified value selected on the basis of engineering judgment or other 
consideration. However, in that situation, the as-found value must be compared with the 
previous as-left value. 

The NRC staff notes that the purpose of these bands is to provide a benchmark for constraining 
the safety system setting to within an acceptable band upon initial calibration and subsequently 
during a periodic surveillance, and establishing a reasonable deviation limit to which the channel 
performance may reach upon testing during the next calibration surveillance, and still be 
considered functioning as expected or required. Although the definitions provided in the BTP 
provide the NRC staffs positions with respect to determining the basis for these bands, the 
NRC staff position does not represent a requirement, and licensees and applicants may 
propose alternative ways to address the basis for such setting limits and deviation acceptance 
criteria. 

WCAP-17504-P/WCAP-17504-NP, Revision 1, describes a method for identifying an 
appropriate AFT and defining an ALT. The magnitude of the AFT for the instrument process 
rack is defined to be the same as that of the ALT. The WSM defines the ALT to be the 
appropriate calibration accuracy in the uncertainty calculations for the sensor or associated 
instrument process rack string. 

For process racks, the ALT is a two-sided parameter equal to the RCA (described above) about 
the NTS (see Figure 3-1). It is also reflected in process rack calibration procedures as the "as 
left limit," which is applied in both directions about the desired calibration points for racks 
(e.g., O %, 25 %, 50 %, 75 % and 100 % span for process measurement input strings). [ 

] 
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Evaluation of the Westinghouse methodology for applying the As-left and AFT bands is 
discussed in a greater detail in Section 3.1.2 below. 

Rack Drift and Sensor Drift 

In the WSM described in WCAP-17504-P/WCAP-17504-NP, Revision 1, for Westinghouse 
process racks, the appropriate value for both ALT and AFT has been analyzed to be equal to 
the instrument process RCA, such that AFT= ALT= RCA, (see Figure 3-1 above for how it 
relates to the NTS). For process racks, the AFT is a two-sided parameter(±) about the NTS. It 
is also defined as encompassing the expected rack drift (RD), and is reflected in process rack 
surveillance procedures as the "as found limit," which is applied in both directions(±), initially in 
the field about the desired calibration point (which establishes RD as an absolute limit of drift 
parameter), and periodically verified thereafter to be accurate [ ] about 
the calibration As-Left point (which establishes RD as a relative drift parameter). 

[ 
] 

Rack Drift is defined in the WSM as the change in input-output relationship (As Found-As Left) 
over a period of time at reference conditions, e.g., at constant temperature. Westinghouse 
notes that: [ 

] In the WSM, it is necessary to 
record and trend the As-Found and As-Left conditions of the process racks (RD= (As Found-As 
Left)), to assure conformance with the uncertainty calculation basic assumptions and to address 
the supplemental guidance described in the DG-1141 Draft RG 1.105 (Revision 4) to achieve 
the required 95/95 basis. (As Found-As Left) is defined as [ 

] 

WCAP-17504-P/WCAP-17504-NP, Revision 1, also states that the terms AFT and ALT as 
applied to process racks, these are two-sided (±) parameter equal to the RCA about the 
calibration points across the instrument span, including about the NTS. For transmitters, the 
ALT is defined as the two-sided (±) SCA magnitude about the desired calibration points. The 
AFT for transmitters is a two-sided parameter(±) about the calibration points (absolute drift), or 
a two-sided parameter (±) about the calibration recorded [ ] 
(representing relative drift). 

The method for defining/establishing AFT and ALT is acceptable to the NRC staff. The staff 
notes that in RIS 2006-17, it was found acceptable to define AFT as follows: 

Subsequently, the NRC staff investigated the acceptability of basing operability 
determinations for as-found instrument values on NSP (Nominal Setpoint) 
values. The NRC staff review concluded that if specific conditions are met, then 
the NRC staff would find a NSP-based assessment of as-found values 
acceptable. Those conditions are: (1) the setting tolerance band is less than or 
equal to the square root of the sum of the squares of reference accuracy, 
measurement and test equipment, and readability uncertainties; (2) the setting 
tolerance is included in the total loop uncertainty, and (3) the pre-defined test 
acceptance criteria band for the as-found value includes either, the setting 
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tolerance or the uncertainties associated with the setting tolerance band, but not 
both of these. 

In meetings with Westinghouse held during the course of this TR review, the NRC staff learned 
that the WSM, described in WCAP-17504-P/WCAP-17504-NP, Revision 1, takes advantage of 
an extensive Westinghouse knowledge base regarding the operational performance history of 
the Westinghouse/Hagan, Foxboro, 7100, 7300, and Eagle-21 series of analog and digital 
process protection system equipment. This equipment is relied upon to perform or contribute to 
the reactor trip and essential safety features actuation functions. Westinghouse has performed 
analysis over the years and identified that the performance of this equipment is very stable 
when operating in environmentally-controlled plant areas, such as that found in control rooms 
and auxiliary electric equipment rooms of nuclear power plants. For the 7300 series equipment 
and later version board designs, special features have been incorporated into the design to 
keep the performance of electronic circuit cards stable and electronic drift to a minimum due to 
the normal variations of ambient temperature. Also, the uncertainty already included in the 
temperature effect of this normal ambient temperature fluctuation has been conservatively 
computed at the 120°F level, when the normal environment is expected to be at most 104°F. In 
particular, the overall drift performance of the equipment mounted on the racks in such control 
rooms and auxiliary equipment rooms is well-known, and found to be well bounded within the 
uncertainty allowance for total rack calibration accuracy. Nevertheless, while Rack Drift is 
expected to be negligible for this equipment, for the WSM uncertainty model to remain accurate, 
the WSM requires periodic verification of actual drift experienced over the course of time 
through the trending and analysis of As-found and As-left calibration performance data. 

As existing plant equipment ages and is replaced with newer design equipment, Rack Drift and 
Sensor Drift for the newer equipment are expected to remain very small, in comparison with 
other terms such as rack calibration accuracy. In response to one of the NRC staffs RAls 
regarding how Westinghouse intends to account for drift of rack components that are replaced 
with components that have not been used before, Westinghouse stated: 

[ 

] 

Regarding drift for transmitters or process racks, Westinghouse responded that 
the magnitude of drift: 
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[ 

] 

The NRC staff finds that WCAP-17504-P/WCAP-17504-NP, Revision 1, adequately describes 
the important relationships among Safety Limit, Analytical Limit, Limiting Trip Setpoint, 
Allowable Value, Setpoint, Acceptable AFT Band, Acceptable ALT Band, and Setting Tolerance. 
Based on the discussion of terms and relationships presented in the 
WCAP-17504-P/WCAP-17504-NP, Revision 1, and the sample calculations, tables, and figures 
presented in WCAP-17504-P/WCAP-17504-NP, Revision 1, the NRC staff finds that the 
Westinghouse setpoint methodology demonstrates that the correct relationships between the 
SL, AL, NTSP, AFT, and ALT will be ensured, that the basis for the NTS is correct, and that the 
requirements of GDC 13 and 20 are met. 

3.1.2 Evaluation of Compliance with Technical Specifications and RIS 2006-17 

NRC RIS 2006-17 described a concern with verification of operability using only the TS 
"Allowable Value" (AV), or a "one-sided approach," during periodic testing (channel operational 
test, calibration test). The RIS states: · 

As one measure of instrument operability, the NRC staff expects licensees to 
verify during testing or calibration that the change in the measured trip setpoint 
(TSP) since the last test or calibration is within predefined limits (double-sided 
acceptance criteria band) and to take appropriate actions if the change is outside 
these limits. The acceptance criteria band should be derived from the 
appropriate licensee/vendor setpoint methodology, including use of generic or 
plant-specific data. If the as-found TSP exceeds the AV in the plant Technical 
Specifications, the channel is declared INOPERABLE and the associated action 
requirements are followed. If the change in the measured TSP exceeds the 
predefined evaluation limits but the measured TSP is conservative with respect 
to the AV, and the licensee determines during the surveillance that the 
instrument channel is functioning as expected and can reset the channel to within 
the setting tolerance (amount by which as-left setting value is permitted to differ 
from the nominal setpoint), then the licensee may restore the channel to service 
and the condition is entered into the licensee's corrective action program for 
further evaluation. However, if during the surveillance the change in the 
measured TSP exceeds the predefined evaluation limits and the licensee cannot 
determine that the instrument channel is functioning as required, then the 
instrument is declared INOPERABLE and the associated TS actions are 
followed. It is NRC staff's position that verifying that the as-found TSP is within 
the acceptance band limits during test or calibration is part of the determination 
that an instrument is functioning as required. 

As described within the WSM presented in WCAP-17504-P/WCAP-17504-NP, Revision 1, 
Westinghouse does not recommend use of the "Allowable Value" term for making operability 
decisions regarding instrument channels for plants proposing future changes to plant TSs when 
employing the use of the WSM as described in WCAP-17504-P/WCAP-17504-NP, Revision 1. 
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Instead, it is intended that licensees use the evaluation tolerance values "±ALT" and "± AFT" as 
the correct values on which to base decisions regarding channel operability. In a clarification 
provided in a response to one of the staffs RAls on this subject, Westinghouse stated: 
With respect to a normally operating instrument channel and an instrument technician driving 
the As Left condition to a near zero % span calibration error, the expected As Found condition 
would be within the (NTS ±As Left Tolerance), which the Westinghouse evaluation of plant data 
demonstrates. Thus, for Westinghouse specified process racks, OPERABLE is defined as: 

As Left condition ::;; (NTS ±As left Tolerance), where the ALT = RCA, and 

First Pass As Found condition ::;; (NTS ±As Found Tolerance), where the AFT = 
ALT (as initially evaluated in the field), and 

INOPERABLE process rack instrumentation is defined as a condition where the 
As Left condition or As Found condition is in excess of the above, i.e., 

As Left condition > (NTS ±As Left Tolerance), where the ALT= RCA, and 

First Pass As Found condition > (NTS ±As Found Tolerance), where AFT= ALT 

Therefore, the WSM described in the WCAP-17504-P/WCAP-17504-NP, Revision 1, uses 
double-sided evaluation acceptance criteria bands. Figure 3-1 (above) and the relationships 
described above illustrate how the operability of the instrument loop is evaluated. Exceeding 
the AFT in either high or low direction· may indicate degraded performance and inability of the 
instrument channel to meet its intended function. Not being able to reset the setpoint to within 
the ALT at the conclusion of a channel calibration process also may indicate degraded 
performance and inability of the instrument channel to meet its intended function. 

Based on the requirements of 10 CFR 50.36(c)(1)(ii)(A), the WSM defines the NTS as the LSSS 
for the RTS and ESFAS functions listed in the plant TSs, e.g., Tables 3.3.1-1 and 3.3.2-1 of 
NUREG-1431, the Westinghouse Owners Group standardized TSs. 

Within TSTF-493 traveler (ADAMS Accession No. ML 101160026), affected subsections of 
NUREG-1431, have been marked to show how a user adopting TSTF-493 Option A or Option B 
would modify their plant technical specifications to apply the provisions of Option A or Option B 
as agreed upon with the NRC staff. These markings identify the scope of limiting safety system 
functions covered by TSTF-493, and the application of the setpoint maintenance and control 
provisions that would apply. For those Westinghouse NSSS plants whose plant-specific TSs 
contain both Allowable Value and NTS columns, the NTS identified in the TSs is expected to 
represent the NTSP for the channel. TSs for plants adopting TSTF-493 Option A would have 
footnotes added to identify the applicability and use of the As-Found and As-Left values. TSs 
for plants adopting TSTF-493 Option B would have the Allowable Value and NTS columns 
removed, and a pointer or note would be placed within the Technical Specifications 
Administrative Programs section as to where the Licensee SCP information may be found. 

The traveler for the NRG-approved TSTF-493 program states: 

In NUREG-1431, the option is given to list only the Allowable Value or to list the 
Allowable Value and the [Nominal Trip Setpoint (NTSP)]. This second option is 
referred to as the "multiple columns" format; in this presentation, the [NTSP] is 
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the LSSS. Those plants that utilize the "multiple column" format are not required 
to incorporate the NTSP value in the last sentence in Note 2 because any 
change to the value requires prior NRC review and the values cannot be 
changed by the licensee under 10 CFR 50.59. For plants that specify the [NTSP] 
or [L TSP] instead of the Allowable Value, the same restrictions apply and the 
identification of the [L TSP] or [NTSP] in the last sentence in Note 2 is not 
required. 

The surveillance notes applicable to NUREG-1431 will state: 

INSERT 1 (NUREG-1431) 

If the as-found channel setpoint is outside its predefined AFT, then the channel 
shall be evaluated to verify that it is functioning as required before returning the 
channel to service. 

INSERT 2 (NUREG-1431) 

The instrument channel setpoint shall be reset to a value that is within the ALT 
around the Nominal Trip Setpoint (NTSP) at the completion of the surveillance; 
otherwise, the channel shall be declared inoperable. Setpoints more conservative 
than the NTSP are acceptable provided that the as-found and AL Ts apply to the 
actual setpoint implemented in the Surveillance procedures (field setting) to 
confirm channel performance. The Nominal Trip Setpoint and the methodologies 
used to determine the as-found and the AL Ts are specified in [insert the facility 
FSAR reference or the name of any document incorporated into the facility FSAR 
by reference]. 

The methodology described in WCAP-17504-P/WCAP-17504-NP, Revision 1, for applying the 
AFT and ALT terms serves to constrain the adjusted setpoint to within a small deviation from the 
ideal analyzed setting, and provides an adequate basis for monitoring any deviation of this 
setpoint from its As-left condition, thus providing a means by which excessive deviation may be 
identified for corrective action. The NRC staff finds that the methodology and use of the terms 
for AFT and ALT as described within the WCAP-17504-P/WCAP-17504-NP, Revision 1, 
addresses the concerns noted in RIS 2006-17, is compatible with the guidance provided in 
TSTF-493 for Westinghouse plants, and is consistent with the requirements of 10 CFR 50.36. 

For licensees electing to implement TSTF-493 Options A or B, Westinghouse states: 

Those plants that opt for Option A of TSTF-493 Revision 4 will have one of 
several parameters listed in the Technical Specifications for RTS/ESFAS 
functions. These options and the Westinghouse recommendations that address 
them are noted below. 

1. Allowable Value only, 
2. Nominal Trip Setpoint only and 
3. Nominal Trip Setpoint and Allowable Value. 
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Westinghouse recommends the Technical Specifications include the NTS only 
(Item 2--the Nominal Trip Setpoint only) as that places control on the parameter 
of primary interest, the NTS. As the WSM does not support the Allowable Value 
concept, for (1) and (3); Westinghouse will provide only the ±ALT and ±AFT 
values for the calibration points across the instrument span, including the NTS. 

Those plants that opt for Option B of TSTF-493 Revision 4 (Reference 18) will 
relocate the RTS/ESFAS trip setpoints values from the Technical Specifications 
and utilize a Setpoint Control Program (SCP). The Westinghouse 
recommendations for an SCP based on the WSM are identified in 
WCAP-17503-P, Revision 1 (Reference 19). In this instance, the process rack 
±ALT and ±AFT values for the calibration points across the instrument span, 
including the NTS, for each protection function are defined in an administratively 
controlled document. If the protection function uncertainty calculations are 
performed by Westinghouse, this document would be a plant-specific WCAP 
providing a summary of the uncertainty calculations with tables identifying the 
process rack ±ALT and ±AFT values for the calibration points across the 
instrument span, including the NTS. 

It's the NRC staff understanding of the Westinghouse TSTF-493 Option B statement above that 
for future applications and license amendments where the applicant or licensee adopts the 
Westinghouse Setpoint Methodology or both the Westinghouse Setpoint Methodology and the 
Westinghouse SCP Recommendations for TSTF-493 Option B submittals, licensees may 
propose to revise their plant-specific TSs to remove references to use of the "Allowable Value" 
term for the specific functions covered by this methodology and consistent with the scope of · 
LSSS identified in the TSTF-493 Traveler package described above. If it is found that an 
instrument channel has exceeded the AFT value, the channel is considered inoperable. In 
addition, those plants adopting TSTF-493 Option B will remove the setpoints from the TSs 
altogether, and place them into a licensee-controlled document consistent with the TSTF-493 
Option B provisions. 

The NRC staff understanding is that in the event when during a periodic TS surveillance test 
channel performance is found to be outside the designated AFT, the following actions are to be 
taken: 1) declare the channel inoperable due to the surveillance test failure, 2) bring the 
channel back to within the designated ALT, thereby restoring operability, and 3) perform an 
engineering evaluation of the channel based on its performance during previous surveillance 
intervals. If a channel is determined to be inoperable, the licensee will comply with the 
applicable Actions in the plant TSs, which may require that the channel be placed into Trip or 
Bypass. 

The Westinghouse Setpoint Methodology does not support the concept of "Allowable Value" for 
TS operability determination. Therefore an "Allowable Value" is not calculated or determined 
from values used in the Channel Statistical Allowance (CSA) equation. The NRC staff 
requested Westinghouse to provide clarification regarding how licensees would implement the 
Westinghouse AFT values if they choose to retain the "Allowable Value" term values currently 
published in their plant-specific TSs of their current licensing basis. In a closed meeting held on 
September 16, 2015, at the NRC Headquarters between Westinghouse representatives and 
NRC staff, the Westinghouse representatives stated that the value corresponding to the AFT 
term would be used for determining whether the channel was "performing as expected." If the 
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as-found value for the instrument channel was found during a calibration surveillance to be 
outside of this AFT, but more conservative than the TS Allowable Value, the surveillance 
information for that channel would include a notation that the channel was able to be reset to 
within the ALT, and the channel was to be placed into a corrective action program, for which 
calibration results would be trended and an evaluation would be made concerning whether 
instrumentation within the channel should be considered for replacement with new equipment of 
the same type. If the calibration surveillance information revealed that the Allowable Value was 
exceeded, the channel would be declared INOPERABLE after evaluation of the data, and 
corrective action would be taken immediately to restore the channel to Operable status. 

3.1.3 Basis for Selection of the Nominal Trip Setpoint 

The WSM states that the TA for instrument channel performance uncertainty that must be 
present between the SAL and the NTS should consist of an evaluation of CSA plus some 
non-negative Margin. The WSM states that the NTS is the nominal value programmed into 
digital instrument process racks or the nominal value to which the bistable is set for analog 
instrument process racks. According to the WCAP-17504-P/WCAP-17504-NP, Revision1, 
the NTS is based on engineering judgement (to arrive at a Margin ~O % span), or at a historical 
value that has been demonstrated over time to result in adequate operational margin. The 
methodology described in WCAP-17504-P/WCAP-17504-NP, Revision 1, for estimating the 
CSA provides significant detail regarding the identification of uncertainties to be estimated, the 
types of uncertainties (e.g., random, dependent or independent, bias, known sign or unknown 
sign, etc.), and the method for combining these uncertainties. This methodology is consistent 
with the philosophy articulated in ISA Standard 67.04, endorsed by the NRC Regulatory Guide 
1, 105 Revision 3. For any protection function of existing plants, the application of this 
methodology is to compare the CSA magnitude with the TA to determine the magnitude of the 
_Margin remaining. The WSM results in the total of uncertainties to be included in, and the 
conservatism of, the CSA algorithm should result in a CSA magnitude that is calculated on a 
two-sided(±) 95 percent probability with 95 percent confidence level (i.e., 95/95) basis. This 
guidance is consistent with the guidance contained in the NRC staffs Draft RG 01141. 

Use of 95/95 statistical evaluation acceptance criteria is considered by the NRC staff as the 
generic acceptance criterion for nuclear safety evaluations for determining reasonable 
assurance. The NRC staff believes that such an acceptance criterion is considered adequate to 
assure that protective actions are initiated before the associated plant process parameters 
exceed their analytical limits. Therefore, the NRC staff finds that 
WCAP-17504-P/WCAP-17504-NP, Revision 1, provides an adequate methodology basis for 
selecting the NTS that is consistent with the philosophy identified in the NRC guidance and 
industry standards. This methodology is described in greater detail below in Sections 3.1.4 and 
3.1.8. 

3.1.4 Uncertainty Terms 

WCAP-17504-P/WCAP-17504-NP, Revision 1, provides a specific list of uncertainty terms used 
in the WSM and provides definitions associated with each of them. These terms have been 
identified in previous white papers and descriptions of the WSM, or have been identified by 
licensees employing specific aspects of WSM as described in previously-published 
Westinghouse white papers, as a portion of their plant-specific setpoint methodologies. 
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The WSM identifies which terms may be considered to be independent and which terms are 
considered dependent on one or more of the other terms. The categorization as to whether the 
term is treated as dependent or independent is based, in part on how the performance of the 
instrument channel is periodically checked or on how the channel performance is evaluated. 
For example, WCAP-17504-P/WCAP-17504-NP, Revision 1, states: 

[ 

Six parameters are considered to be sensor allowances: Sensor Calibration 
Accuracy (SCA), Sensor Measurement and Test Equipment Accuracy (SMTE), 
Sensor Drift (SD), Sensor Temperature Effect (STE), Sensor Pressure Effect 
(SPE) and Environmental Allowance (EA). Two of these parameters are 
considered to be independent, two-sided (±), unverified (by plant calibration or 
drift determination processes), vendor supplied terms (STE and SPE). 

STE and SPE are considered to be independent due to the manner in which the 
instrumentation is checked; i.e., the instrumentation is calibrated and drift is 
determined under conditions in which pressure and temperature are assumed 
constant. For example, assume a sensor is placed in some position in the 
containment during a refueling outage. After placement, an instrument technician 
calibrates the sensor at ambient pressure and temperature conditions. Sometime 
later with the plant shutdown, an instrument technician checks for sensor drift 
using the same technique as was previously used for calibrating the sensor. The 
conditions under which this drift determination is made are again ambient 
pressure and temperature. The temperature and pressure should be essentially 
the same at both measurements. Thus, they should have no significant effect on 
the drift determination and are, therefore, independent of the drift allowance. 

] 

Several of the uncertainty terms have been defined with specific precautions, limitations, or 
underlying assumptions associated with the proper estimation of the appropriate value and use 
of the term within the WSM. For example, the WSM describes specific ways for estimating the 
magnitude of some of these uncertainty terms. In particular, the WCAP-17504-P/WCAP-17504-NP, 
Revision 1, states that when identified through a measurement process, the uncertainty term will 
be quantified with sufficient measurements to enable use of a two-sided, 95/95 statistical 
approach. When an uncertainty allowance for the term is to be calculated, the methodology for 
this calculation will incorporate sufficient statistical conservatism for the term to be estimated at 
95/95. 
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Some uncertainty terms can be estimated better than others, because there is an abundance of 
data demonstrating channel performance, or there is adequate vendor information. For 
example, in many cases, there is sufficient plant data to enable determination that the term may 
be treated as a random, independent variable with normal distribution, (or one whose 
distribution can be proven to be sufficiently normal) and that will support estimates of random 
uncertainty tolerance intervals, and combined with others using SRSS methods. However, 
other uncertainty terms cannot be estimated on the basis of adequate data supporting 95/95 
tolerance intervals. According to WCAP-17504-P/WCAP-17504-NP, Revision 1, the WSM 
[ 

] The NRC staff finds this practice 
to be acceptable when there is insufficient data to support a rigorous statistical estimate of the 
uncertainty tolerance interval for such random independent terms at the 95 percent confidence 
level, and a reasonable engineering justification for the magnitude of the bounding estimate can 
be made. 

Section 7.3 of the 1982 version of ISA Standard 67.04, which was endorsed in a previous 
version of Regulatory Guide 1.105, stated that: 

A system shall be established to ensure the accuracy and adequacy of the test 
equipment used to verify setpoints and tolerances of safety-related 
instrumentation. 

In the NRC staffs Information Notice 96-22, "Improper Equipment Settings due to the use of 
Non-temperature-Compensated Test Equipment," the staff notes that: "measurement and test 
equipment accuracy directly affects setpoint calculations. Among the factors which affect the 
accuracy of measuring and test equipment is the temperature at which a calibration is actually 
performed." 

With regard to the terms accounting for Sensor and Rack Measurement and Test Equipment 
Accuracy (SMTE and RMTE), the NRC staff did not clearly understand from the language in 
Revision 0 of WCAP-17504-P/WCAP-17504-NP TR whether Westinghouse intended to use the 
accuracy of the M& TE equipment specifically listed within the licensee calibration procedures 
combined with the accuracy of the equipment under test (being calibrated), or whether an 
assumption was being employed that the M& TE uncertainty was considerably smaller than the 
uncertainty of the equipment being tested, and therefore the contribution of this term was 
considered to be negligible in comparison to the other terms within the CSA calculation. 
However, this was clarified by Westinghouse in its responses to the staffs RAls and in its 
descriptions of RMTE and SMTE in Revision 1 to the WCAP-17504-P/WCAP-17504-NP TR. 

The NRG staff requested Westinghouse to clarify its approach to dealing with M& TE uncertainty 
for sensors and racks. Specifically, the staff noted that the Westinghouse approach to handling 
M&TE data in the SCP guidance contained within WCAP 17503-P/ WCAP-17503-NP, 
Revision 0, submittal seemed at odds with the description of M& TE uncertainty in the WSM TR 
contained within WCAP 17504-P/WCAP-17504-NP, Revision 0, where it appeared to the NRC 
staff that the Westinghouse uncertainty expressions assume that the accuracy rating of the 
reference measuring means for calibrating M& TE is always one-tenth or better than that of the 
M&TE device being calibrated, and the resulting M&TE uncertainty is always one-tenth or better 
than that of the sensor or group of rack devices under test. The NRC staff requested 
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Westinghouse to clarify whether the plant actual or worst-case M& TE uncertainty to be 
considered in the application of the WSM, or whether the WSM makes an assumption that the 
M&TE uncertainty is always 1/10 the uncertainty of the equipment being calibrated, and 
therefore may be ignored because it is much smaller than the device uncertainty. In the 
responses to NRC RAls, submitted via letter LTR-NRC-15-37 dated June 25, 2015 (ADAMS 
Accession No. ML 15183A244), Westinghouse stated regarding this request for clarification: 

When uncertainty calculations are performed by Westinghouse, the calibration 
and surveillance procedure worst case (limiting) M&TE are determined. Thus, the 
SCA:SMTE and RCA:RMTE limiting ratios are evaluated for each function. If the 
limiting ratio of SCA:SMTE (or RCA:RMTE) is less than 10:1; Westinghouse 
includes the magnitude of SMTE (or RMTE) in the uncertainty calculation. 

The NRC staff found that this statement provides sufficient clarity for the staff to confirm that it is 
a requirement of the WSM that actual M& TE uncertainty is to be included in the estimate of 
RMTE and SMTE unless the ratio of SCA:SMTE or RCS: RMTE is 10-to-one or greater. If there 
is a 10: 1 ratio or greater, the RMTE or SMTE uncertainty may be considered to be negligible 
when compared to the other uncertainty terms included in the calculation of CSA. 

With regard to the question as to whether the WSM ensures that the effects of change in 
environment from calibration conditions to plant conditions for sensor or rack M&TE equipment, 
Revision 1 of WCAP-17504-P/WCAP-17504-NP states: 

Westinghouse recommends that RMTE should be as accurate as reasonably 
achievable. A ratio of RCA:RMTE or RD:RMTE of less than 10:1 must be 
explicitly included in the uncertainty calculation. Temperature effects on RMTE, 
as defined by the M& TE vendor, based on the location specific environment 
should be included when appropriate. This is consistent with NRC Information 
Notice 96-22 (Reference 31) and is included in the determination of the 
RCA:RMTE or RD:RMTE ratio. When the magnitude of RMTE meets the 
requirements of ANSl/ISA-51.1-1979 (R1993) (Reference 12, p.61), i.e., 
RCA: RMTE or RD: RMTE ~ 1O:1, RMTE may be considered an integral part of 
RCA or RD. Uncertainties due to M&TE that are 10 times more accurate than 
the device being calibrated are considered insignificant and need not be included 
in the uncertainty calculations. 

The NRC staff notes that Revision 1 of WCAP 17504-P/WCAP-17504-NP TR contains a similar 
statement with regard to the determination of Sensor M&TE (SMTE). 

3.1.5 Method used for Combining Uncertainty Terms 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, TR defines the generalized equation for 
combining uncertainty terms for protection system functions (i.e., RTS and ESFAS for the 
determination of CSA. This generalized form (Equation 2.1 in 
WCAP-17504-P/WCAP-17504-NP, Revision1) takes into account that sensor and rack 
measurement and test equipment uncertainties (SMTE and RMTE, respectively) are treated as 
dependent parameters with their respective drift and calibration accuracy allowances. 
Environmental Allowances are generally treated a biases and algebraically summed along with 
other bias terms. By way of reasoning for this, Westinghouse states: 
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[ 

] 

The NRC staff agrees with this approach for algebraically combining the uncertainties with 
limited supporting data and unknown sign with the resultant of SRSS uncertainties where it is 
apparent that the performance is random and bi-directional, and where there is an abundance of 
data such that significant statistical inferences can be made. 

The Westinghouse generalized equation for CSA may be applied to a large majority of plant 
safety functions. There are a few functions, however, that require a more detailed analysis to 
address function-specific uncertainties, and therefore, the WSM described in 
WCAP-17504-P/WCAP-17504-NP, Revision 1, provides for channel statistical uncertainty 
algorithms that are function-specific. 

3.1.6 Justification of Statistical Combination 

See above descriptions of "Uncertainty Terms" and "Method used for Combining Uncertainty 
Terms." As described above, the WCAP-17504-P/WCAP-17504-NP, Revision 1, provides 
significant discussion as to whether specific uncertainty terms should be considered as 
independent or dependent terms, and whether they should be treated as random, bi-directional 
or bias terms with or without known direction. In general, random independent terms are 
combined using SRSS methods, random dependent terms are first algebraically added and then 
combined with other random terms using SRSS methods, and bias terms are algebraically 
added in a manner consistent with their known signs. 

3.1. 7 Relationship Between Instrument and Process Measurement Units 

While the raw data used for identifying the magnitude of uncertainty terms in the WSM are 
generally documented in instrument units (e.g., voltage (mV), current (mA), inches of water 
column, etc.) or process units (e.g., psig, gallons per minute, pounds mass per hour, etc.), the 
results of the channel performance analysis are provided in terms of percent of span (or, 
%span.) The Westinghouse Setpoint Methodology is dependent on having accurate scaling 
equations to translate instrument or process units into %span. The scaling process is outside 
the scope of the WSM, and has not been evaluated by the staff as part of this safety evaluation. 

3.1.8 Data Used to Select the Trip Setpoint 

WCAP-17504-P/WCAP-17504-NP, Revision 1, provides detailed discussions regarding the 
quality of the data used to estimate the uncertainty terms, and any limitations for combining 
such terms based on the quality. Westinghouse has stated that it intends for the WSM to 
provide uncertainty tolerance intervals meeting the 95/95 statistical criteria advocated in the 
NRC staffs DG-1141 released for public comment in 2015. As described above, when there is 
not sufficient data available for estimating uncertainty tolerance intervals at the 95/95 level, 
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[ 

] The data used in these calculations are 
intended to be controlled via the Westinghouse SCP described in 
WCAP-17503-P/WCAP-17503-NP, Revision 1, "Westinghouse Generic Setpoint Control 
Program Recommendations." 

For reactor trip and ESFAS initiation functions, the WSM evaluation of drift is based on a 
two-sided (±) 95 percent probability at a 95 percent confidence level. A significant volume of 
as-left and as-found data is collected over a minimum of [ ] to verify the 
magnitude of drift remains bounded along with reference accuracy and calibration accuracy in 
the allowance for AFT. To verify the randomness and distribution of the data, the WSM 
described in the WCAP-17504-P/WCAP-17504-NP, Revision 1, requires a demonstration that 
the sample distribution is normal or near-normal, which simplifies the ability to demonstrate that 
the 95/95 criterion is being met. Specifically, the WCAP-17504-P/WCAP-17504-NP, Revision 1, 
TR states: 

[ 

] 

[ 

] 

The WSM described in WCAP-17504-P/WCAP-17504-NP, Revision 1, also describes how data 
outliers are evaluated and dealt with. Specifically, the WCAP-17504-P/WCAP-17504-NP, 
Revision 1, states: 

[ 

] 
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[ 

] 

Several paragraphs throughout Revision 0 of WCAP-17504-P/WCAP-17504-NP, used the 
words "believed to be" when discussing the probability and confidence levels associated with 
estimates of uncertainty at the 95/95 level, when accounting for uncertainties to be bounded by 
the Channel Statistical Allowance. The NRC staff requested Westinghouse to provide a 
clarification or elaboration over what is intended by using the words "believed to be." 

In. the response to the NRC staffs questions regarding this language, Westinghouse explained 
that plants using Westinghouse-specified equipment for process racks and for transmitters, and 
the plant calibration procedures are prepared in a manner that verifies the reference accuracy of 
sensor/transmitters and process rack instrument channels as described in the WSM, as well as 
performs calibration and drift evaluation by following the process described within the WSM, and 
includes SMTE and RMTE uncertainties in the CSA calculation, then the CSA equation will 
meet the two-sided 95/95 tolerance interval estimate prescribed by RG 1.105. 

The term "believed to be," as used in the Revision 0 to WCAP-17504-P/WCAP-17504-NP was 
used specifically to address equipment not specified by Westinghouse when Revision 0 of the 
TR was submitted. However, in its response to the NRC staffs RAls, Westinghouse notes the 
following: 

[ 

] 
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[ 

] 

If a vendor states that the instrument uncertainties provided in the vendor 
documentation are two-sided 95/95 values, then Westinghouse does not see the 
need to perform any additional verification. That responsibility lies with the 
licensee. Westinghouse believes the trend program evaluating the As-Left and 
As Found data will confirm any claims with regards to the reference accuracy and 
drift characteristics. If those two parameters are satisfied, Westinghouse would 
expect the other parameters to also be acceptable. 

The NRC staff notes that if the WSM is to be used in conjunction with any license amendment 
requests to implement WCAP-17504-P/WCAP-17504-NP, Revision 1, on plants with 
non-Westinghouse NSSS vendor specified equipment, the NRC staff should verify through an 
audit of the licensee's data analysis that the licensee has confirmed with the individual 
equipment vendors that the reference accuracy, drift, and other instrument channel component 
performance uncertainties have been estimated at the 95/95 two-sided statistical level. If the 
licensee has not been successful in confirming the vendor data was presented as 95/95 data, 
then the NRC staff should ensure through a review of evaluations conducted by the licensee (or 
Westinghouse, on behalf of the licensee) that the available vendor data has been appropriately 
adjusted so that it is representative of high confidence (i.e., 95/95) information. 

3.1.9 Assumptions Used to Select the Trip Setpoint 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, TR describes the basis for evaluating the 
Channel Statistical Allowance used for selecting the NSP in significant detail. This description 
elaborates on several areas where certain assumptions are made concerning the initial 
conditions of the plant at the onset of anticipated operational conditions or upset conditions 
during which the safety function performed by the instrument channel may be needed, and the 
conditions of the plant environment in the vicinity of the safety related instrument channel 
equipment when it is needed versus when it is being calibrated. Further, there are several 
assumptions regarding the appropriate application of several of the uncertainty terms used in 
the determination of the CSA. In addition, WCAP-17504-P/WCAP-17504-NP, Revision 1, 
describes programmatic steps to take to continually verify that assumptions made regarding 
uncertainty characteristics are verified to assure that the methodology is still applicable. Such 
verification requires data trending and analysis of channel calibration performance data to 
ensure that data distribution functions assumed by the methodology are still consistent with the 
methodology. For example, the WCAP-17504-P/WCAP-17504-NP, Revision 1, states: 
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[ 

] 

In another example, regarding verifying the assumption that the magnitude of drift is still small, 
the WCAP-17504-P/WCAP-17504-NP, Revision 1, states: 

Recording and trending of the As Found condition of the process racks (RD = (As 
Found -As Left)) consistent with the process described in Section 4 is necessary 
to assure conformance with the uncertainty calculation basic assumptions and 
the DG-1141 Draft Regulatory Guide 1.105 (Revision 4) required 95/95 basis. 
(As Found - As Left) is defined as [ 

] 

The NRC staff finds that use of assumptions within the WSM is reasonable, and that when 
appropriate, the WSM provides for programmatic verification as to whether the assumptions are 
still valid. 

3.1.10 Instrument Installation Details and Bias Values Affecting Selection of Setpoint 

As described above, for the WSM to provide appropriate safety function trip setpoints, it is 
dependent on having accurate scaling equations and accurate information concerning process 
and ambient effects on the instrument channel equipment performing the safety functions. 
Specific details regarding the instrument installation are needed to develop accurate instrument 
channel scaling equations, and to determine the magnitude of process and ambient effects on 
channel performance. The scaling process is largely based on plant installation-specific 
configuration information. Therefore, it is outside the scope of the WSM, and has not been 
evaluated by the NRC staff as part of this SE. However, for the NRC staff to be able to make its 
reasonable assurance determination regarding the suitability of a licensee-proposed 
implementation of new plant TSs based on any new methodology (including the WSM described 
in WCAP-17504-P/WCAP-17504-NP, Revision 1), it is prudent forthe NRC staff to perform 
evaluations of a sample of instrument channel setpoints proposed by licensees and applicants 
using the new methodology, including an evaluation of the scaling information and equations 
used for identifying performance effects on the equipment performing the safety functions. For 
example, scaling equations are needed to translate the range of process variable to be 
measured from process units into instrument measurement units. Some processes take place 
at hydraulic pressures and temperatures considerably higher than the ambient temperatures 
and pressures at which instruments are calibrated. The scaling for an instrument channel may 
be adjusted to address the predicted effects of operations at elevated static pressure 
(e.g., instrument span effect and instrument zero offset effect.) Also, the sensing line portion of 
an instrument channel may be exposed to ambient temperatures that vary significantly from 
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normal conditions to anticipated operational occurrence conditions. The magnitude of the 
effects of such ambient temperature changes affecting the density of the sensing fluid, and 
therefore the uncertainty of the channel performance is dependent on site-specific installation 
details. The WSM describes how such effects may be accounted for, but the methods for 
deriving the magnitude of such effects based on plant-specific installation information is 
considered outside the scope of the WSM. 

3.1.11 Correction Factors Applied to Determine Setpoints 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, identifies the use of correction factors in the 
context of scaling equations and when discussing the term Sensor Pressure Effects (SPE). The 
NRC staff notes that channel performance uncertainty estimates for instrument channels using 
differential pressure measurement at high (elevated) static head conditions, there is typically a 
correction needed to account for the change in performance of the differential pressure 
transmitter from calibration conditions, when it is valved out of service and brought to ambient 
pressure conditions for calibration, to when it is valve back in service and exposed to the 
elevated static pressure conditions present in the process being monitored. The WSM accounts 
for this change in performance through the SPE term. In some setpoint methodologies 
evaluated by the NRC staff, this term is treated as a bias value, while in others, this term is 
bounded as a limit of error applied to a random uncertainty with limited data. 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, states: 

[ 

] 

The NRC staff does not have a stated position as to whether this term should be treated as a 
bias or as a random uncertainty. However the staff notes that it is not considered to be a term 
small enough to be ignored, and must be accounted for in determining the total loop uncertainty. 
The WSM described in WCAP-17504-P/WCAP-17504-NP, Revision 1, does account for this 
term. 

WCAP-17504-P/WCAP-17504-NP, Revision 1, also describes the use of the WSM for 
instrument channels where it is beneficial to register the calibration of a particular instrument 
channel output to a process-related benchmark parameter. Westinghouse refers to this process 
as "normalization." In contrast to the calibration process, which is performed using equipment 
adjusted for accuracy against calibration standards to independently determined known values, 
Normalization is used to establish/register a link between a process parameter and an 
instrument channel performance range. The WCAP-17504-P/WCAP-17504-NP, Revision 1, 
states: 
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A normalization process typically involves an indirect measurement, [ 

] 

The NRC staff recognizes that such methods for normalizing the calibrated range of an 
instrument channel device against a range of values determined from accurate 
calculation/measurements of a process parameter can be used to ensure protective actions can 
be made at appropriate process parameter values, provided the data used to perform the 
registration (normalization) of the instrument channel device was taken from source instrument 
channel equipment that was calibrated against independently-determined known values, such 
as those based on calibration standards. It should also be recognized that the uncertainty in the 
performance of such devices encompasses the contributions from the uncertainties in each of 
the source instruments used in the calculation, and that an evaluation of the total uncertainty 
contribution needs to be made and found to be acceptable. However, once this uncertainty is 
found to be acceptable and accounted for in the setpoints of the normalized device instrument 
channel, this methodology can be used to establish limiting safety settings. 

3.1.12 Instrument Test, Calibration or Vendor Data, and Demonstration of Random Drift 

The guidance in BTP 7-12 of NUREG-0800, Chapter 7, states that instrument test, calibration, 
vendor, and as-found and as-left data should be evaluated using field data and empirical data to 
demonstrate that each instrument should be demonstrated to have random drift. The NRC 
staff's evaluation as to how WCAP-17504-P/WCAP-17504-NP, Revision 1, addresses the 
evaluation of the instrument vendor data, instrument calibration process data, the magnitude of 
uncertainty introduced by measurement and test equipment used during the calibration process, 
and the identification of the magnitude of drift" is described in the applicable sections above 
(see Section 3.1.1 subsection on Rack Drift and Sensor Drift). The WSM described in 
WCAP-17504-P/WCAP-17504-NP, Revision 1, uses a proprietary methodology to evaluate rack 
drift and sensor drift, and uses a periodic verification method to ensure that observed 
magnitudes of drift remain bounded within the uncertainty allowance for total rack calibration 
accuracy. The WSM uncertainty model requires periodic verification of actual drift experienced 
over the course of time through the trending and analysis of As-Found and As-Left calibration 
performance data. Initial estimates of drift for new installations of instrumentation equipment 
are based on vendor data, but once enough calibration performance data is gathered, the 
trending and evaluation process is used to confirm that the original values of rack drift and 
sensor drift remain bounded within the engineered allowances for as-found and AL Ts. 

3.1.13 Uncertainty Terms and Setpoint Methodology Reflected in Evaluation Results 

The guidance in Branch Technical Position BTP 7-12 of NUREG-0800, Chapter 7, also states 
that results for the evaluation of instrument test, calibration or vendor data, and as-found and 
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as-left data should be reflected appropriately in the uncertainty terms, including the setpoint 
methodology. As described above in Sections 3.1.1, 3.1.4, 3.1.9, and 3.1.11, the WSM 
described in WCAP-17504-P/WCAP-17504-NP, Revision 1, provides for periodic evaluation of 
the instrument channel performance data, and evaluation of the as-found minus as-left data to 
verify that the as-found and as-left data is reflected appropriately in the magnitude of the 
uncertainty terms, and is consistent with the WSM. 

3.1.14 WCAP-17504-P/WCAP-17504-NP, Revision 1, Technical Evaluation Summary 

The NRC staff finds that the WSM provides for a minimum set of assumptions made in the 
definitions and methods for determining individual uncertainty terms (refer to Section 3 of 
WCAP-17504-P/WCAP-17504-NP, Revision 1), which the NRC staff finds reasonable and 
acceptable. The methodology provides for these assumptions to be verified as technically 
appropriate through the required periodic process of formally evaluating calibration (as-found 
minus as-left data) as described above. The implementation and periodic verification of the 
appropriateness of these assumptions will yield conservative uncertainties used in the 
calculations of the Channel Statistical Allowance while still constraining instrument channel 
performance deviation from desired nominal calibration values to a within a reasonable 
maximum as-found and ALT band, which the NRC staff finds reasonable and acceptable. 

Following the Calibration and Drift Data Evaluation Process Diagram flow depicted in the 
Proprietary Figure 4-1 in WCAP-17504-P/WCAP-17504-NP, Revision 1, the pertinent 
information required to be documented and evaluated for the analysis of sensor calibration 
accuracy, sensor drift, rack calibration accuracy, rack drift, and resultant drift over the analyzed 
time interval will yield an evaluation methodology that can be consistently applied to verify that 
the currently implemented as-left and AFT levels are still reasonable or whether changes are 
needed. The results of these analyses support verification of the data used in the setpoint the 
calculation, and are documented in accordance with controlled plant procedures and programs 
(such as the SCP) with adequate detail so that all bases, equations, and conclusions are fully 
understood and documented. 

The Tables in Section 3 WCAP-17504-P/WCAP-17504-NP, Revision 1, depicting the 
generalized equations for CSA and example protection and control function uncertainties used 
to compute CSA includes a list of uncertainties that must be considered for inclusion in the 
computation of CSA. The surveillance and calibration intervals are determined in part by the 
plant TSs. Determination of surveillance and calibration intervals takes into account the 
uncertainty due to instrument drift as described in this report such that there is reasonable 
assurance that the plant protection system instrumentation is functioning as expected between 
the surveillance intervals. Plant-specific procedures will include required methods to evaluate 
the historical performance of the drift for each instrument channel and confirm that the 
surveillance and calibration intervals do not exceed the assumptions in the Westinghouse 
methodology and in the plant safety analysis. 

As described above in Section 3.1.8, for any license amendment requests to implement 
WCAP-17504-P/WCAP-17504-NP, Revision 1, on plants with non-Westinghouse NSSS vendor 
specified equipment, the NRC staff should verify through an audit of the licensee's data analysis 
whether the licensee has successfully confirmed with the individual equipment vendors that the 
reference accuracy, drift, and other instrument channel component performance uncertainties 
have been estimated at the 95/95 two-sided statistical level. If the licensee has not been able to 
confirm whether the data was presented as 95/95 data, then the NRC staff should review the 
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evaluations conducted by the licensee (or Westinghouse, on behalf of the licensee) for adjusting 
the available vendor data so that it is representative of high confidence (i.e., 95/95) information. 

For these reasons the NRC staff finds that the WSM conforms to ANSl/ISA-67.04.01-2000 and 
RG 1.105, Revision 3, with respect to assumptions and data used to determine the uncertainties 
and select the trip setpoint. Further, the methodology conforms to the NRC staffs positions 
identified in Draft RG DG-1141, published for comment in June 2015, regarding the estimation 
of uncertainty tolerance intervals using two-sided (±) statistics at 95 percent probability and 95 
percent confidence. 

The WSM combines the uncertainty of the instrument loop components to determine the CSA 
for the functions of the reactor protection system and other important instrument setpoints. All 
appropriate and applicable uncertainties are considered for each reactor protection system and 
other important instrument setpoint functions. 

The responses to the NRC staffs RAls (ADAMS Accession No. ML 15005A227) have been 
addressed and incorporated into Revision 1 of WCAP-17503-P/WCAP-17503-NP and 
WCAP-17504-P/WCAP-17504-NP. 

Based on the discussion above, the NRC staff finds that WCAP-17504-P/WCAP-17504-NP, 
Revision 1, follows the guidance of RG 1.105, Revision 3, RIS 2006-17, ANSl/ISA-S67.04 
Part 1-1994, and ANSl/ISA-67.04.01-2006 with regard to setpoint methodology and therefore 
complies with the NRC regulations for ensuring that setpoints for safety-related instruments are 
initially within and remain within the TS limits. 

3.2 Westinghouse Topical Report WCAP-17503-P/WCAP-17503-NP 

To the extent practicable, the NRC staff performed evaluation of Westinghouse TR 
WCAP-17503-P/WCAP-17503-NP, using the review guidance contained in BTP 7-12, 
"Guidance on Establishing and Maintaining Instrument Setpoints," of the NRC Standard Review 
Plan, NUREG-0800, "Review of Safety Analysis Reports for Nuclear Power Plants." However, 
the NRC staff does not currently have formal staff review guidance specifically prepared for the 
evaluation of licensee-developed SCPs. To supplement the staffs evaluation of 
WCAP 17503-P/WCAP-17503-NP, Revision1, the staff considered the content of the PWR and 
BWR Owner's Groups' TSTF-493, Revision 4, dated January 5, 2010 (ADAMS Accession No. 
ML 100060064) and an errata sheet, "Transmittal of TSTF-493, Revision 4, Errata," dated 
April 23, 2010 (ADAMS Accession No. ML 101160026), which clarifies the application of setpoint 
methodology. The NRC approved TSTF-493, Revision 4, on May 11, 2010 (ADAMS Accession 
No. ML 102601920). 

The NRG-approved TSTF was made available in Federal Register Notice, "Notice of Availability 
of the Models for Plant-Specific Adoption of Technical Specifications Task Force Traveler 
TSTF-493, Revision 4, 'Clarify Application of Setpoint Methodology for LSSS Functions,"' 
Vol. 75, No. 90/Tuesday, May 11, 2010 (ADAMS Accession No. ML093410581), which 
documents NRC's position on adoption of TSTF-493, Revision 4. 

TSTF-493 clarifies the NRC staffs positions regarding TSs for safety-related instrumentation, to 
ensure compliance with 10 CFR 50.36, "Technical Specifications." It was developed to reduce 
regulatory uncertainty involving license amendment changes to instrumentation performing 
limiting safety system setting functions. Licensees of nuclear power plant facilities making 
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changes to Section 3.3 of the TSs after the issuance of the notice of availability for TSTF-493 
are expected to implement the TSTF-493 criteria for TSs trip setpoints and allowable values 
regarding the implementation of testing requirements to applicable instrument functions. Two 
strategies were outlined for adopting TSTF-493: Under Option A, Surveillance notes are added 
to required TS instrumentation functions as delineated by 10 CFR 50.36(c)(1)(ii)(A), and license 
applications may involve changes to single or multiple setpoint values. License applications can 
apply surveillance notes without making changes to setpoint values. Under Option B, a SCP is 
added to Administrative Controls TS. The SCP requires an NRC staff approved setpoint 
methodology. TS trip setpoints and allowable values within the scope of functions agreed-upon 
among the BWR and PWR Owners groups and the NRC staff are relocated from TS to a 
licensee controlled document. The SCP contains equivalent requirements to surveillance notes 
under Option A. 

The SCP establishes the TS requirements for ensuring that setpoints for automatic protective 
devices are initially within and remain within the assumptions of the applicable safety analyses. 
The program provides a means for processing changes to instrumentation setpoints, and 
identifies setpoint methodologies to ensure instrumentation will function as required. The 
program ensures that testing of automatic protective devices related to variables having 
significant safety functions as delineated by 10 CFR 50.36(c)(1)(ii)(A) verifies that 
instrumentation will function as required. 

In response to experience gained by the NRC staff in evaluating a LAR submitted for the 
implementation of Option B of TSTF-493, the NRC staff recognized that additional guidance 
was needed so that licensees could prepare LARs for Option B of TSTF-493 which include 
adequate descriptions of the proposed SCP for the staff to identify how critical elements of the 
program will be implemented at their facility. In January of 2013, the NRC staff made available 
via the Federal Register, a Notice of Availability Supplement to NRC-2009-487, "NRC Staff 
Guidance for License Amendment Requests to Implement a TSTF-493 Option B Setpoint 
Control Program" (ADAMS Accession No. ML 12342A157). This Supplemental Guidance for 
Option B outlined two portions of a LAR submittal that would be needed by the staff for its 
evaluation and approval of a proposed SCP. These were: 1) a sufficiently detailed Setpoint 
Calculation Methodology description, and 2) a sufficiently detailed SCP description. 

The NRC staffs expectations regarding the performance objectives of a SCP include: 

• Ensuring configuration management of the design basis information depicting the safety 
analysis basis, instrument channel engineering design, monitored and controlled process 
design, instrument hardware performance specifications, instrument scaling, instrument 
calibration and maintenance methods information, and setpoint and AFT and ALT 
determination algorithm information/data, to result in the current design basis functional 
control requirements being continually maintained, and 

• Ensuring that instrument channel performance information is continually evaluated to 
identify trends in deviations from expected performance, and to ensure that the 
assumptions, inputs, and conclusions for establishing the AFT and ALT are still valid. If 
needed, this performance data should be used to establish changes in the corrective actions 
being taken, re-computation of the appropriate tolerance, or replacement of the hardware 
performing the safety function with better performing hardware. 
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Further, the staff noted that several key elements of Appendix B to 1 O CFR Part 50 apply to the 
control of setpoint-related information. 

Specifically, Appendix B, Criterion Ill, "Design Control" states: 

Design changes, including field changes, shall be subject to design control 
measures commensurate with those applied to the original design and be 
approved by the organization that performed the original design unless the 
applicant designates another responsible organization. 

Also, Criterion VI, "Document Control" of Appendix B states: 

Measures shall be established to control the issuance of documents, such as 
instructions, procedures, and drawings, including changes thereto, which 
prescribe all activities affecting quality. These measures shall assure that 
documents, including changes, are reviewed for adequacy and approved for 
release by authorized personnel and are distributed to and used at the location 
where the prescribed activity is performed. Changes to documents shall be 
reviewed and approved by the same organizations that performed the original 
review and approval unless the applicant designates another responsible 
organization. 

The section of the supplemental guidance pertaining to the description of the SCP stated that 
the licensee's Administrative Control TS should point to a controlled licensee document (such 
as the FSAR, or a Technical Requirements Manual (TRM)), where the complete description of 
the SCP will be maintained. The description in the licensee's TSTF-493 Option B program 
submittal should clearly describe how the licensee will ensure that various aspects of instrument 
channel setpoint control will be continually maintained to address changes that can occur in 
input data, source documentation, hardware changes, and assumptions. The description of the 
licensee's SCP should include: 

• Setpoints (NTSPs and L TSPs, as appropriate) that are based on analytical limits or other 
limits derived from current versions of plant safety analyses, or that are demonstrated to be 
conservative with respect to the current versions. There are occasions when such safety 
analyses are updated to accomplish related plant activities. A licensee's TSTF 493 Option 
B SCP should clearly describe how the program ensures that official plant records 
establishing instrument safety settings reflect the appropriate source and revision of updated 
safety analyses from which analytical limits are derived. 

• Instrument channel total loop uncertainty calculations that take into account the differences 
in channel performance under operating conditions versus those present under plant testing 
and maintenance conditions, including the loop configuration used during the performance 
of calibration and functional test procedures. On occasion, changes are made to plant 
calibration, functional test, or other periodic test procedures. Licensee's SCPs should 
ensure that official plant records establishing instrument safety settings reflect the 
appropriate source and revision of current calibration and functional test procedures. They 
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should also reflect currently approved maintenance practices and the associated 
measurement and test equipment for performing such procedures. 

• Instrument channel total loop uncertainty calculations that are based on appropriate vendor 
range, accuracy, and performance data pertinent to the currently-installed instruments. On 
occasion, installed instruments are found to be inoperable or no longer maintainable. Due 
to obsolescence, the replacement component may be of a different manufacturer or model 
number. The safety related instrument settings should be based on current information. 
Licensee's SCPs should ensure that the official plant records establishing instrument safety 
settings reflect the appropriate source and revision of manufacturer performance data for 
the currently-installed equipment. 

• Instrument setpoints are based on appropriate and correct scaling information pertinent to 
the current installation. On occasion, plant configurations change due to equipment 
replacement or other reasons (Example: Steam generators are upgraded with newer 
models). The information used to scale the instruments performing safety related functions 
must be kept current. 

• Controlled procedures implementing the calculation methodology for safety related settings. 
Typically, the maintenance of these procedures is covered under a licensee configuration 
control process. This may be accomplished by making reference to the existing plant 
configuration control process and governing procedures and programs. 

• The corrective action program steps applied to a finding, during the performance of a 
calibration or functional test procedure, that address and clearly document why an 
instrument channel may be performing outside its anticipated "normal performance" AFT 
band. The corrective actions may include re-evaluating the AFT band through formal 
engineering analyses, implementing the use of more accurate measurement and test 
equipment, increasing the required surveillance frequency, or replacing the equipment with 
new or better performing equipment. In addition to a description of how the licensee 
implements each of these activities, the SCP must describe how the resulting action will 
include configuration control for all setpoint calculations, plant configuration documentation, 
calibration and functional test procedure information, and surveillance frequency control 
program. 

The maintenance of the SCP is a continuous configuration management process that must keep 
up with changes in the plant licensing basis and physical configuration. The licensee's submittal 
for approval of a TSTF-493 Option B SCP should conform to the guidance contained in the 
staff's January of 2013 Federal Register Notice of Availability Supplement to NRC-2009-487, 
"NRC Staff Guidance for License Amendment Requests to Implement a TSTF-493 Option B 
Setpoint Control Program" (ADAMS Accession No. ML 12342A157). 

3.2.1 Purpose and Scope of WCAP-17503-P/WCAP-17503-NP, Revision 1 

Westinghouse states in WCAP-17503-P/WCAP-17503-NP, Revision 1, that the TR provides 
SCP characteristics Westinghouse believes are necessary to control setpoint design input and 
methodology assumptions inherent in the WSM. The SCP and WSM specifically address the 
functions identified in plant TSs, such as described within NUREG-1431, Tables 3.3.1-1, 
3.3.2-1, and 3.3.3-1. 
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The document points out that a plant-specific implementation of the WSM contains either: a) a 
determination of the NTS for a protection function, given a SAL defined in the plant safety 
analyses, documented in the plant UFSAR or DCD, or b) a demonstration of the adequacy of an 
existing NTS for a given SAL. This demonstration is accomplished by accounting for all 
appropriate instrument uncertainties, both sensor and process racks, process effects (PMA 
terms) and demonstrating margin between the NTS and the SAL. However, in order to make 
such determinations, there are inherent assumptions built-in to the setpoint methodology that 
must be periodically validated to ensure the WSM has developed the appropriate setpoint and 
allowable tolerance values establishing desired instrument channel performance limits. 
Westinghouse provided a list of documents and design basis inputs, operational performance 
data, and plant maintenance and operating activities that contribute to the assurance that the 
methodology consistently results in appropriate instrument channel setpoint performance. 
Changes in such documents and performance measurement indicators can occur that need to 
be evaluated for their potential impact on the output of the WSM. Among these are: 

[ 

] 

According to Westinghouse, the purpose of the Westinghouse SCP is to assure the control of 
critical instrumentation design input parameters such that the plant remains within the design 
constraints and safety analyses assumptions during all modes of plant operation, both normal 
and expected transient conditions, and to assure compliance with regulatory requirements and 
staff expectations. Westinghouse states that the SCP provides a means of continuous 
evaluation of changes to equipment, procedures and processes that provide design input to the 
WSM. 

The NRG staff finds that these objectives are in line with the staffs expectations regarding the 
performance objectives of a SCP, as described above. 

----- -----
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3.2.1 Role of the Setpoint Control Program in the Control of Inputs 

The Westinghouse WCAP-17503-P/ WCAP-17503-NP, Revision 1, identifies the need to 
evaluate and control the inputs pertaining to the design basis for the setpoints and allowable 
tolerances associated with the WSM. Among the types of design input information that needs to 
be evaluated and/or controlled are: 

• Industry Standards, such as ISA 67.04.01 and its Recommended Practice ISA 67.04.02 
• ISA51.1-1979 
• ISA 67.06 
• IEEE Standards IEEE-279-1971, IEEE 338-2006, IEEE-498-1990, IEEE 603-2009 
• Industry Documents, such as the TSTF-493 Traveler, Revision 4 
• PWROG Emergency Response Guidelines 
• USNRC Guidance contained in RG 1.105 Rev 3, Draft RG DG-1141, RG 1.97, Branch 

Technical Position BTP 7-12 of the SRP NUREG-0800, DC/COL-ISG-08, Generic Letter GL 
91-04, RIS 2006-17, Supplemental Guidance to TSTF-493 Option B SCP 

• Vendor Product Manuals and Performance Specifications associated with safety related 
instrument channel hardware used in TS functions covered within the scope of the SCP 

• Plant-specific Scaling procedures and calculations, Calibration Procedures, Surveillance 
Procedures, Corrective Action Program, Maintenance Procedures, plant operations 
information, Change control processes, plant administrative controls 

• Plant Safety Analyses Information 
• Instrument environmental qualification testing data 
• Plant Calibration and Surveillance Testing Data, and . [ ] 

The NRC staff evaluated description of the inputs to the SCP that need to be controlled 
contained within the WCAP-17503-P/WCAP-17503-NP, Revision 1, TR, and agrees with the 
Westinghouse determination that the described inputs comprise the set of inputs that play a key 
role in assuring appropriate safety related setpoints and allowable performance tolerances are 
established (calculated), and need to be considered in the process for continual evaluation of 
the appropriateness of the setpoints. Documents and data under the control of the licensee, 
particularly the plant-specific calculations, procedures, programs, and operating data need to be 
considered in any configuration management process to ensure that the latest (current version) 
information is being incorporated into the development of the safety related setpoints. Plant 
calibration and surveillance test data needs to be continually evaluated, through a controlled 
trending and analysis process, and engineering decisions regarding the setpoint, as-found, and 
AL Ts should factor in results of this analysis. 

Figures within the WCAP-17503-P/WCAP-17503-NP, Revision 1, TR help to illustrate the 
relationships of these data sources and the hierarchy of documents that apply to the 
determination of appropriate setpoints and tolerances. 

3.2.2 Role of the Setpoint Control Program in the Evaluation of Test Information 

The WCAP-17503-P/WCAP-17503-NP, Revision 1, describes the need to factor into the control 
of information used for determining instrument channel safety function setpoints and allowable 
tolerances the use of key test data pertaining to instrumentation performance under anticipated 
extreme conditions, such as those that would be present under anticipated transients and 
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design basis accidents. Specifically, WCAP-17503-P/WCAP-17503-NP, Revision 1, identifies 
the need to control documents containing evidence of device behavior under off-normal ambient 
environmental conditions, such as ambient temperature, humidity, radiation, aging drift, and 
seismic performance data gathered from instrument qualification tests. Additionally, 
Westinghouse identified the need to evaluate and/or confirm instrument performance data 
gathered during [ · ] 

The NRC staff agrees with this need for a SCP to ensure control of information providing input 
to setpoint uncertainty terms used to estimate channel performance under abnormal and 
design-basis accident conditions. 

3.2.3 Role of the Setpoint Control Program in the Evaluation of Performance Data 

Westinghouse states in WCAP-17503-P/WCAP-17503-NP, Revision 1, that the assessment of 
the Calibration Accuracy term is an important input to determining/confirming the ALT value, 
and that the assessment of Drift is an important input for determining/confirming the correct AFT 
value. Both of these terms are determined, in part, through proper procedures, data taking, 
trending, and assessment of periodic channel calibration and surveillance data. Correct 
analysis of these values serves to confirm the WSM assumptions remain valid. In particular, 
both of these assessments are needed to help plant operators to establish the operability 
condition for the instrument channel. 

The NRC staff agrees with this need for a SCP to ensure that instrument channel performance 
data is continually evaluated and the results of this evaluation are needed to ensure appropriate 
assumptions made within the setpoint methodology remain valid. 

The Westinghouse SCP also describes how instrument performance data is to be used in the 
determination of Channel Operability. The description is consistent with the guidance for 
determining As-Found and ALT allowances in the WSM in WCAP-17504-P/WCAP-17504-NP, 
Revision 1. A specific example is provided below: 

If a device is found outside of the AFT, it is identified (via entry into the plant 
corrective action program) for further evaluation, as this is an indication of drift 
greater than that assumed in the WSM uncertainty calculation. It may be 
concluded that the device is not operating within design and must be investigated 
for repair or replacement. It may be concluded that the surveillance interval is 
too long and should be decreased. It may be concluded that the drift magnitude 
is characteristic of the device, found to be consistent with the design, and that the 
uncertainty calculation should be revised. 

This is consistent with the NRC staffs expectations for appropriate objectives for a SCP. 

3.2.4 Role of the Setpoint Control Program regarding Outputs of the Setpoint Methodology 

The WCAP-17503-P/WCAP-17503-NP, Revision 1, identifies how the output of calculations 
resulting from application of the WSM is used to ensure proper scaling information is factored 
into the establishment of appropriate instrument calibration procedures. It also describes how 
information resulting from the application of properly developed calibration and surveillance 
procedures is used to ensure that calibration surveillance intervals and allowable as-found and 
AL Ts confirm that the hardware is performing properly. Similarly, following the installation of 
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new equipment for which there is no performance history to rely upon for the determination of 
allowances for drift, for example, and is evaluated to determine the magnitude if drift and 
establish the initial conditions for the next operating/surveillance interval. As-left and As-found 
data are evaluated to confirm that the device drift magnitude is within limits and that no 
calibration biases become evident. The As-Found and As-Left data recorded while 
administering the surveillance form the basis for future re-evaluation of the drift magnitude used 
in the uncertainty calculations and NTS determination. 

The NRC staff agrees that the calculation outputs from the setpoint methodology (i.e., As-Left 
and AFT allowances and NTS) and the recording and trending of the as-found and as-left 
performance data in successive periodic instrument channel surveillances play an important role 
in verifying assumptions made in applying the WSM. 

3.2.5 WCAP-17503-P/WCAP-17503-NP, Revision 1, Technical Evaluation Summary 

As described above, SCP establishes the TS requirements for ensuring that setpoints for 
automatic protective devices are initially within and remain within the assumptions of the 
applicable safety analyses. The SCP provides means for processing changes to 
instrumentation setpoints, and identifies setpoint methodologies to ensure instrumentation will 
function as required. The program ensures that testing of automatic protective devices related 
to variables having significant safety functions as delineated by 10 CFR 50.36(c)(1)(ii)(A) 
verifies that instrumentation will function as required. 

The NRC staff finds that the Westinghouse Generic SCP recommendations described in 
WCAP-17503-P/WCAP-17503-NP, Revision 1, are consistent with its expectations for 
compliance with TSTF-493 Option B, as outlined in its supplemental guidance, and provide a 
reasonable analysis of the activities a licensee would need to include within a proposed SCP for 
establishing and maintaining safety related setpoints using the WSM described in 
WCAP-17504-P/WCAP-17504-NP, Revision 1. The NRC staff also finds that considerations 
have been made within these recommendations to identify the means by which key 
assumptions embedded within the WSM are continually validated through an instrument 
channel performance evaluation process, and that the evaluation process considers the need 
for engineering analyses supporting a change in the performance acceptance limits, if 
appropriate. Licensees adopting the Westinghouse recommendations within their plant-specific 
SCPs will be able to provide assurance that critical instrumentation design input parameters will 
remain controlled such that the plant remains within the design constraints and safety analyses 
assumptions during all modes of plant operation. The Westinghouse SCP recommendations 
ensure continuous evaluation of changes to equipment, procedures, and processes that provide 
design input to the WSM. 

It is the NRC staffs expectation that licensees or applicants, planning to adopt the 
Westinghouse Generic Setpoint Methodology and Generic SCP recommendations as a way for 
adopting TSTF-493 Option B, will submit: 1) a Setpoint Calculation Methodology description, 
and 2) a sufficiently detailed SCP description, as outlined above and in the supplemental 
guidance for TSTF-493 Option B described in the NRC Notice of Availability Supplement to 
NRC-2009-487, "NRC Staff Guidance for License Amendment Requests to Implement a 
TSTF-493 Option B Setpoint Control Program," (ADAMS Accession No. ML 12342A 157). If a 
licensee maintains an overall corporate, fleet-wide, or plant-specific setpoint methodology, 
licensees or applicants must describe how the elements of the Westinghouse Generic Setpoint 
Methodology have been incorporated into their formal setpoint methodology and/or setpoint 
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calculation procedures, but do not need to repeat in detail the WSM algorithms and terms used, 
unless there are any differences from those outlined in WCAP-17504-P/WCAP-17504-NP, 
Revision 1. Licensees and applicants must identify whether the term "Allowable Value" is to be 
retained as the limiting threshold for determination of OPERABLE versus INOPERABLE 
instrument channels, or whether such determination will be made using the 
Westinghouse-specified "As-Found Tolerance" (AFT) value. However, within their submittals for 
a LAR to implement a SCP under TSTF-493 Option B, licensees or applicants must provide a 
detailed description regarding how each element of the Westinghouse Generic SCP will be 
addressed in the licensee's SCP. The licensee or applicant must identify the plant-specific 
policy, process, and procedure documents that will be used to implement the proposed SCP for 
their facility, and make these documents available for the NRC staff evaluation and/or audit. 
The NRC staff will evaluate proposed Option B programs using its SRP, BTPs, regulatory 
guidance, and other NRC staff review guidance consistent with the licensing basis of the facility, 
and the WSM and SCP recommendations to make a determination of reasonable assurance 
that the licensee proposed plant-specific SCP, as documented in the LAR, ensures adequate 
protection of the health and safety of workers and the public, and adequately protects the 
environment. 

Once a proposed plant-specific SCP is approved for use by the NRC staff, licensees would be 
permitted to relocate the A Vs and NTSPs of instrument channels performing certain LSSS 
safety functions from the TS Section 3.0 tables to the FSAR or TRM (TRM) via license 
amendment. Following relocation, subsequent changes to the nominal TS setpoint (NTSP), 
AFT, ALT and AV (if appropriate) would be controlled in accordance with the requirements of 
10 CFR 50.59. Provided that all elements of the NRC staff's positions regarding the 
establishment and maintenance of safety related instrument channel settings as described in 
the NRC regulations and guidance, and as identified within the Westinghouse 
WCAP-17503-P/WCAP-17503-NP, Revision 1, are adequately described in the licensee's 
10 CFR 50.90 submittal and supporting documentation describing its proposed SCP, the NRC 
staff would find such SCPs to be adequate to ensure that proposed changes to safety related 
instrument channel settings will continue to meet the NRC regulations and NRC staff's 
guidance, and thus provide reasonable assurance that the licensee's program will continue to 
protect the health and safety of the public, and the environment. 

4.0 CONDITIONS/LIMITATIONS 

NRC Staff Evaluation of WCAP-17504-P/WCAP-17504-NP. Revision 1. "Westinghouse Generic 
Setpoint Methodology" 

The NRC staff finds WCAP 17504-P/WCAP-17504-NP, Revision 1, acceptable for referencing 
by licensees in their descriptions of the setpoint methodology applied for the establishment of 
Limiting Safety System Settings in accordance with the requirements in 10 CFR 50.36, and the 
guidance provided in RG 1.105 Revision 3 and Draft RG DG-1141, subject to the following 
condition: 

As described above in Section 3.1.8, for any LARs to implement 
WCAP-17504-P/WCAP-17504-NP, Revision 1, for plants with non-Westinghouse NSSS vendor 
specified equipment, the licensee should state whether it has confirmed with the individual 
equipment vendors that the reference accuracy, drift, and other instrument channel component 
performance uncertainties have been estimated at the 95/95 two-sided statistical level. If the 
licensee has not been able to confirm whether the data was presented as 95/95 data, then the 
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staff shall audit the licensee's data analysis to verify the licensee (or Westinghouse, on behalf of 
the licensee) has appropriately adjusted the available raw vendor data so that it is 
representative of high confidence (i.e., 95/95) tolerance interval information. 

NRC Staff Evaluation of WCAP 17503-P/WCAP-17503-NP. Revision 1. "Westinghouse Generic 
Setpoint Control Program Recommendations" 

The NRC staff finds that the recommendations contained within 
WCAP-17503-P/WCAP-17503-NP, Revision 1, are acceptable for use in referencing within 
LARs to adopt TSTF-493 Option B, subject to the following conditions and limitations: 

Provided that all elements of the NRC staffs positions regarding the establishment and 
maintenance of safety related instrument channel settings as described in the NRC regulations 
and guidance, and as identified within the Westinghouse WCAP-17503-P/WCAP-17503-NP, 
Revision 1, are adequately described in the licensee's 10 CFR 50.90 submittal and supporting 
documentation describing its proposed SCP, the NRC staff would find such SCPs to be 
adequate to ensure that proposed changes to safety related instrument channel settings will 
continue to meet the NRC regulations and NRC staffs guidance and thus provide reasonable 
assurance that the licensee's program will continue to protect the health and safety of the public 
and the environment. 

However, licensees must provide in their LARs adequate descriptions of their commitments to 
the approved TSTF-493 Option B traveler, NRC model LAR/model SE, and the NRC 
supplemental guidance as described in the Notice of Availability Supplement to NRC-2009-487, 
"NRC Staff Guidance for License Amendment Requests to Implement a TSTF-493 Option B 
Setpoint Control Program" (ADAMS Accession No. ML 12342A 157). This supplemental 
guidance for Option B outlined two portions of a LAR submittal that would be needed by the 
NRC staff for its evaluation and approval of a proposed SCP. These were: 1) a sufficiently 
detailed Setpoint Calculation Methodology description, and 2) a sufficiently detailed SCP 
description. The supplemental guidance contained in this document elaborated on the staffs 
positions as to what constitutes a sufficiently detailed Setpoint Calculation Methodology 
description and a SCP description. 

5.0 CONCLUSIONS 

The NRC staff has reviewed Westinghouse TR WCAP 17504-P/WCAP-17504-NP, Revision 1, 
"Westinghouse Generic Setpoint Methodology," and found that (1) the setpoint calculation 
methods described therein are adequate to assure that protective actions are initiated before 
the associated plant process parameters exceed their analytical limits, (2) the setpoint 
calculation methods are adequate to assure that control and monitoring setpoints are consistent 
with their requirements, and (3) the established calibration intervals and methods are consistent 
with safety analysis assumptions. 

The NRC staff has also reviewed Westinghouse TR WCAP-17503-P/WCAP-17503-NP, 
Revision 1, "Westinghouse Generic Setpoint Control Program Recommendations," and found 
that: (1) the TR identifies and recommends the appropriate set of design documents, 
performance data, specifications, scaling and setpoint calculations, and performance monitoring 
data analysis needed to ensure configuration control of instrument channel setpoints 
determined using the WSM described in WCAP-17504-P/WCAP-17504-NP, Revision 1, and 
(2) instrument channel performance information will be continually evaluated to identify trends in 
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deviations from expected performance, to ensure that the assumptions, inputs, and conclusions 
for establishing the As-Found and AL Ts are still valid. A licensee developing a SCP using all 
the recommendations provided within the Westinghouse SCP will evaluate the instrument 
channel performance data to establish whether changes in surveillance process are needed, 
appropriate as-found or AL Ts need to be re-computed, or surveillance intervals need to be 
adjusted. 

Therefore, the NRC staff concludes, subject to the conditions outlined in Sections 3.1.14 and 
3.2.5 above, the following: 

a) The proposed Westinghouse Generic Setpoint Methodology described in 
WCAP-17504-P/WCAP-17504-NP, Revision 1, is an acceptable methodology for satisfying 
the requirements of 10 CFR Part 50, Appendix A, GDC 13 and 20, of 10 CFR Part 50, 
10 CFR 50.36(c)(1)(ii)(A), 10 CFR 50.36 (c)(3), and of 10 CFR 50.55a(h), which requires 
compliance with IEEE Std. 603-1991. 

The WCAP-17504-P/WCAP-17504-NP, Revision 1, meets the criteria in 10 CFR 50 
Appendix A GDC 13, because the methodology enables the safety related instrument 
channels to perform safety actions while remaining functionally capable of monitoring 
variables and systems over their anticipated ranges for normal operation, anticipated 
operational occurrences, and accident conditions since it establishes setpoints that are 
conservative with respect to the SALs and accounts for the instrument channel performance 
uncertainties present under such conditions. WCAP-17504-P/ WCAP-17504-NP, Revision 
1, also meets the criteria in 10 CFR 50 Appendix A GDC 20: the proposed Westinghouse 
Generic Setpoint Methodology ensures that setpoints for safety related instrument channels 
will initiate the operation of appropriate systems at values conservative to SALs that were 
determined to ensure that specified acceptable fuel design limits are not exceeded as a 
result of anticipated operational occurrences. 

Further, the methodology described in WCAP-17504-P/WCAP-17504-NP, Revision 1, 
satisfies the requirements within 10 CFR Part 50, 10 CFR 50.36(c)(1 )(ii)(A) and 10 CFR 
50.36 (c)(3) because for safety related instrument channels whose setpoints are determined 
using this methodology, the setting derived using this methodology accounts for all 
anticipated uncertainties such that the protective action will correct the abnormal ~ituation 
before a safety limit is exceeded. Also, the proposed Westinghouse Generic Setpoint 
Methodology provides for the establishment of AFT values that are used to identify whether 
automatic protective instrument channels are functioning as required. During periodic 
surveillances of the performance of these instrument channels, if it is determined that the 
protection channel setting deviates outside this AFT, such deviation will be apparent to the 
licensee such that he can take appropriate corrective or remedial action, which may include 
shutting down the reactor. Also, the methodology within the 
WCAP-17504-P/WCAP-17504-NP, Revision 1, allows licensees to meet the requirements of 
10 CFR 50.36(c)(3) because such surveillances adopting the AFT values determined by the 
methodology assure that the necessary quality of the instrument channel is maintained, and 
that facility operation will remain within safety limits, and that the limiting conditions of 
operation will be met. 

Finally, the methodology described in WCAP 17504-P/WCAP-17504-NP, Revision 1, 
enables licensees to satisfy the requirements within 1 O CFR Part 50 50.55a (h), "Protection 
and Safety Systems," because the methodology requires that the allowance for uncertainties 
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between the process analytical limits and the device setpoint is documented in controlled 
plant calculations. 

b) The proposed WCAP-17503-P/WCAP-17503-NP, Revision 1, is an acceptable set of 
recommendations for licensees to follow when developing and implementing a SCP to 
maintain setpoints determined through an approved Westinghouse setpoint methodology. 
This set of recommendations satisfies the requirements of 10 CFR 50.36(c)(1)(ii)(A) and 
10 CFR 50.36(c)(3), as well as Appendix 8, Criterion Ill, Criterion VI, and Criterion XI of 
10 CFR Part 50. 

10 CFR 50.36 

The recommendations described in WCAP 17503-P/WCAP-17503-NP, Revision 1, will assist 
licensees in satisfying the requirements within 10 CFR Part 50, 10 CFR 50.36(c)(1)(ii)(A) and 
10 CFR 50.36 (c)(3) because information used for deriving the settings, and allowable 
tolerances using Westinghouse Generic Setpoint Methodology in 
WCAP-17504-P/WCAP-17504-NP, Revision 1, will be controlled to account for any pertinent 
changes in safety analyses, instrument channel hardware, or performance, in a way that any 
changes in the anticipated uncertainties will be factored into the controlled setpoint and the 
protective action will continue to correct the abnormal situation before a safety limit is exceeded. 
In addition, the methodology described in the WCAP-17503-P/WCAP-17503-NP, Revision 1, 
allows licensees to meet the requirements of 10 CFR 50.36(c)(3) because the continual analysis 
of performance data collected during periodic surveillances, while adopting the AFT values as 
acceptance criteria, will assure that the necessary quality of the instrument channel is 
maintained, facility operation will remain within safety limits, and limiting conditions of operation 
will be met. 

10 CFR Part 50, Appendix 8, Criterion Ill 

The recommendations described in WCAP-17503-P/WCAP-17504-NP, Revision 1, will assist 
licensees in satisfying the requirements within 10 CFR Part 50, Appendix 8, Criterion Ill, 
"Design Control." Recommendations are included to ensure that measures are established to 
assure that applicable regulatory requirements and the design basis, as defined in Section 50.2 
and as specified in the license application, for those structures, systems, and components to 
which this appendix applies are correctly translated into specifications, drawings, procedures, 
and instructions. The recommended measures include provisions to assure that appropriate 
quality standards are specified and included in design documents, while ensuring that the 
deviations from such standards are controlled. 

10 CFR Part 50, Appendix 8, Criterion VI 

The recommendations described in WCAP-17503-P/WCAP-17503-NP, Revision 1, will assist 
licensees in satisfying the requirements within 10 CFR Part 50, Appendix 8, Criterion VI, 
"Document Control." The recommendations state that licensees need to control the issuance 
and changes to documents, procedures, and drawings prescribing activities affecting quality. 

10 CFR Part 50, Appendix 8, Criterion XI and XI I 

Finally, the recommendations described in WCAP 17503-P/WCAP-17503-NP, Revision 1, will 
assist licensees in satisfying the requirements within 10 CFR Part 50, Appendix 8, Criterion XI, 
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'Test Control," and Criterion XII, "Control of Measuring and Test Equipment," since the SCP 
provides appropriate recommendations requiring the maintenance of quality applicable to tests 
and test equipment used in maintaining instrument setpoints. 
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U.S. Nuclear Regulatory Commission 
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Direct fax: (724) 940-8560 

11555 Rockville Pike e-mail: greshaja@westinghouse.com 

Rockville, MD 20852 

Subject: 

AW-16-4385 

March 23, 2016 

APPLICATION FOR WITHHOLDING PROPRIETARY 
INFORMATION FROM PUBLIC DISCLOSURE 

WCAP-17503-P, Revision 1, "Westinghouse Generic Setpoint Control Program 
Recommendations," and WCAP-17504-P, Revision 1, "Westinghouse Generic Setpoint 
Methodology," (Proprietary) 

Reference: Letter from James A. Gresham to Document Control Desk, LTR-NRC-16-9, dated March 23, 
2016. 

The Application for Withholding Proprietary Information from Public Disclosure is submitted by 
Westinghouse Electric Company LLC (Westinghouse), pursuant to the provisions of paragraph (b )( 1) of 
Section 2.390 of the Commission's regulations. It contains commercial strategic information proprietary 
to Westinghouse and customarily held in confidence. 

The proprietary information for which withholding is being requested in the above-referenced report is 
further identified in Affidavit A W-16-43 85 signed by the owner of the proprietary information, 
Westinghouse Electric Company LLC. The Affidavit, which accompanies this letter, sets forth the basis 
on which the information may be withheld from public disclosure by the Commission and addresses with 
specificity the considerations listed in paragraph (b)(4) of 10 CFR Section 2.390 of the Commission's 
regulations. 

Correspondence with respect to the proprietary aspects of this Application for Withholding or the 
accompanying Affidavit should reference AW-16-4385 and should be addressed to James A. Gresham, 
Manager, Regulatory Compliance, Westinghouse Electric Company, 1000 Westinghouse Drive, 
Building 3 Suite 310, Cranberry Township, Pennsylvania 16066. 
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AFFIDAVIT 

SS 

AW-16-4385 

March 23, 2016 

I, James A. Gresham, am authorized to execute this Affidavit on behalf of Westinghouse Electric 

Company LLC (Westinghouse), and that the averments of fact set forth in this Affidavit are true and 

correct to the best of my knowledge, information, and belief. 

WCAP-17504-NP-A 

4~Auak~ 
J~es A. Gresh:ffi, Manager 

Regulatory Compliance 

October 2016 
Revision 1 
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(1) I am Manager, Regulatory Compliance, Westinghouse Electric Company LLC (Westinghouse), 

and as such, I have been specifically delegated the function of reviewing the proprietary 

information sought to be withheld from public disclosure in connection with nuclear power plant 

licensing and rule making proceedings, and am authorized to apply for its withholding on behalf 

of Westinghouse. 

(2) I am making this Affidavit in conformance with the provisions of 10 CFR Section 2.390 of the 

Commission's regulations and in conjunction with the Westinghouse Application for Withholding 

Proprietary Information from Public Disclosure accompanying this Affidavit. 

(3) I have personal knowledge of the criteria and procedures utilized by Westinghouse in designating 

information as a trade secret, privileged or as confidential commercial or financial information. 

(4) Pursuant to the provisions of paragraph (b)(4) of Section 2.390 of the Commission's regulations, 

the following is furnished for consideration by the Commission in determining whether the 

information sought to be withheld from public disclosure should be withheld. 

(i) The information sought to be withheld from public disclosure is owned and has been held 

in confidence by Westinghouse. 

(ii) The information is ofa type customarily held in confidence by Westinghouse and not 

customarily disclosed to the public. Westinghouse has a rational basis for determining 

the types of information customarily held in confidence by it and, in that connection, 

utilizes a system to determine when and whether to hold certain types of information in 

confidence. The application of that system and the substance of that system constitute 

Westinghouse policy and provide the rational basis required. 

Under that system, information is held in confidence if it falls in one or more of several 

types, the release of which might result in the loss of an existing or potential competitive 

advantage, as follows: 

(a) The information reveals the distinguishing aspects of a process (or component, 

structure, tool, method, etc.) where prevention of its use by any of 
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Westinghouse's competitors without license from Westinghouse constitutes a 

competitive economic advantage over other companies. 

(b) It consists of supporting data, including test data, relative to a process (or 

component, structure, tool, method, etc.), the application of which data secures a 

competitive economic advantage, e.g., by optimization or improved 

marketability. 

( c) Its use by a competitor would reduce his expenditure of resources or improve his 

competitive position in the design, manufacture, shipment, installation, assurance 

of quality, or licensing a similar product. 

( d) It reveals cost or price information, production capacities, budget levels, or 

commercial strategies of Westinghouse, its customers or suppliers. 

( e) It reveals aspects of past, present, or future Westinghouse or customer funded 

development plans and programs of potential commercial value to Westinghouse. 

(f) It contains patentable ideas, for which patent protection may be desirable. 

(iii) There are sound policy reasons behind the Westinghouse system which include the 

following: 

(a) The use of such information by Westinghouse gives Westinghouse a competitive 

advantage over its competitors. It is, therefore, withheld from disclosure to 

protect the Westinghouse competitive position. 

(b) It is information that is marketable in many ways. The extent to which such 

information is available to competitors diminishes the Westinghouse ability to 

sell products and services involving the use of the information. 

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by 

reducing his expenditure of resources at our expense. 
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( d) Each component of proprietary information pertinent to a particular competitive 

advantage is potentially as valuable as the total competitive advantage. If 

competitors acquire components of proprietary information, any one component 

may be the key to the entire puzzle, thereby depriving Westinghouse of a 

competitive advantage. 

( e) Unrestricted disclosure would jeopardize the position of prominence of 

Westinghouse in the world market, and thereby give a market advantage to the 

competition of those countries. 

(f) The Westinghouse capacity to invest corporate assets in research and 

development depends upon the success in obtaining and maintaining a 

competitive advantage. 

(iv) The information is being transmitted to the Commission in confidence and, under the 

provisions of I 0 CFR Section 2.390, is to be received in confidence by the Commis_sion. 

(v) The information sought to be protected is not available in public sources or available 

information has not been previously employed in the same original manner or method to 

the best of our knowledge and belief. 

(vi) The proprietary information sought to be withheld in this submittal is that which is 

appropriately marked in WCAP-17503-P, Revision 1, "Westinghouse Generic Setpoint 

Control Program Recommendations," dated March 2016, and WCAP-17504-P, Revision 

1, "Westinghouse Generic Setpoint Methodology," dated March 2016, for submittal to 

the Commission, being transmitted by Westinghouse Letter, LTR-NRC-16-9, and 

Application for Withholding Proprietary Information from Public Disclosure, to the 

Document Control Desk. The proprietary information as submitted by Westinghouse is 

that associated with Westinghouse's request for NRC approval of WCAP-17503-P and 

WCAP-17504-P, and may be used only for that purpose. 

(a) This information is part of that which will enable Westinghouse to obtain NRC 

approval of WCAP-17503, Revision 1, "Westinghouse Generic Setpoint Control 
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Program Recommendations," and WCAP-17504, Revision 1, "Westinghouse 

Generic Setpoint Methodology." 

Provide a base setpoint control program for customers to reference on an 

individual plant basis. 

Provide a generic setpoint methodology document for customers to reference as 

part of a plant specific setpoint control program. 

(b) Further, this information has substantial commercial value as follows: 

(i) Westinghouse plans to sell the use of similar information to its customers 

for the purpose of providing reference documents for generating plant 

specific setpoint control program submittals. 

(ii) Westinghouse can sell support and defense of the use of the setpoint 

control program and generic setpoint methodology reference documents. 

(iii) The information requested to be withheld reveals the distinguishing 

aspects of a methodology which was developed by Westinghouse. 

Public disclosure of this proprietary information is likely to cause substantial harm to the 

competitive position of Westinghouse because it would enhance the ability of 

competitors to provide similar technical evaluation justifications and licensing defense 

services for commercial power reactors without commensurate expenses. Also, public 

disclosure of the information would enable others to use the information to meet NRC 

requirements for licensing documentation without purchasing the right to use the 

information. 

The development of the technology described in part by the information is the result of 

applying the results of many years of experience in an intensive Westinghouse effort and 

the expenditure of a considerable sum of money. 
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In order for competitors of Westinghouse to duplicate this information, similar technical 

programs would have to be performed and a significant manpower effort, having the 

requisite talent and experience, would have to be expended. 

Further the deponent sayeth not. 

WCAP-17504-NP-A October 2016 
Revision 1 



Westinghouse Non-Proprietary Class 3 

PROPRIETARY INFORMATION NOTICE 

Transmitted herewith are proprietary and non-proprietary versions of a document, furnished to the NRC 
in connection with requests for generic and/or plant-specific review and approval. 

In order to conform to the requirements of 10 CFR 2.390 of the Commission's regulations concerning the 
protection of proprietary information so submitted to the NRC, the information which is proprietary in the 
proprietary versions is contained within brackets, and where the proprietary information has been deleted 
in the non-proprietary versions, only the brackets remain (the information that was contained within the 
brackets in the proprietary versions having been deleted). The justification for claiming the information 
so designated as proprietary is indicated in both versions by means oflower case letters (a) through (f) 
located as a superscript immediately following the brackets enclosing each item of information being 
identified as proprietary or in the margin opposite such information. These lower case letters refer to the 
types ofinformation Westinghouse customarily holds in confidence identified in Sections (4)(ii)(a) 
through (4)(ii)(f) of the Affidavit accompanying this transmittal pursuant to 10 CFR 2.390(b)(l). 

COPYRIGHT NOTICE 

The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to 
make the number of copies of the information contained in these reports which are necessary for its 
internal use in connection with generic and plant-specific reviews and approvals as well as the issuance, 
denial, amendment, transfer, renewal, modification, suspension, revocation, or violation of a license, 
permit, order, or regulation subject to the requirements of 10 CFR 2.390 regarding restrictions on public 
disclosure to the extent such information has been identified as proprietary by Westinghouse, copyright 
protection notwithstanding. With respect to the non-proprietary versions of these reports, the NRC is 
permitted to make the number of copies beyond those necessary for its internal use which are necessary in 
order to have one copy available for public viewing in the appropriate docket files in the public document 
room in Washington, DC and in local public document rooms as may be required by NRC regulations if 
the number of copies submitted is insufficient for this purpose. Copies made by the NRC must include 
the copyright notice in all instances and the proprietary notice if the original was identified as proprietary. 
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1.0 INTRODUCTION 

This document provides the basic instrument uncertainty algorithms for the Reactor Trip System (RTS) 

trip functions, Engineered Safety Features Actuation System (ESF AS) protection functions, Emergency 

Operating Procedure (EOP) operator action points, control system functions assumed as initial condition 

assumptions in the safety analyses, and control board and computer indication of plant parameters utilized 

by the plant operators to confirm proper operation of the control and protection instrumentation for a 

Westinghouse Nuclear Steam Supply System (NSSS). These algorithms, when supported by appropriate 

plant procedures and equipment qualification, provide total instrument loop uncertainties, termed Channel 

Statistical Allowance (CSA), at a 95 % probability and 95 % confidence level; as required by U. S. 

Nuclear Regulatory Commission (NRC) Regulatory Guide (RG) 1.105, Revision 3 (Reference 1). [ 

This document is divided into five sections. Section 2.0 identifies the current, Westinghouse generalized 

algorithm (Eq. 2.1) used as the basis to determine the overall instrument uncertainty for an RTS/ESF AS 

function. This specific algorithm evolved from a Westinghouse paper presented at an Instrument Society 

of America/Electric Power Research Institute (ISA/EPRI) conference in June 1992 (Reference 2). This 

approach is consistent with American National Standards Institute (ANSI), ANSVISA-67.04.01-2006 

(R2011) (Reference 3). The basic uncertainty algorithm is the Square Root Sum of the Squares (SRSS) 

of the applicable uncertainty terms, which is endorsed by the International Society of Automation (ISA) 

standard. All appropriate and applicable uncertainties, as defined by a review of the plant baseline design 

input documentation, have been included in each RTS/ESFAS function uncertainty calculation. 

ISA-RP67.04.02-2010 (Reference 4) was utilized as a general guideline, but each uncertainty and its 

treatment is based on Westinghouse methods which are consistent or conservative with respect to this 

document. NRC RG 1.105 (Revision 3) endorses the 1994 version ofISA S67.04, Part I. Westinghouse 

has evaluated this NRC document and has determined that the RTS/ESF AS function uncertainty 

calculations contained in this report are consistent with the guidance contained in Revision 3. The total 

channel uncertainty, CSA, and its individual components are considered 95/95 level values, as requested 

in the proposed Draft Regulatory Guide DG-1141 (ML081630179) (Reference 33). Variations of the 

protection function uncertainty algorithm are presented to demonstrate the Westinghouse treatment of 

uncertainties for control functions and parameter indication. It should be noted that there are a limited 

number of plants that initiated Westinghouse performance of instrument uncertainty calculations under 

Revision 0 of this document. It should be understood that the use of the Revision 0 equations does not 

introduce non-conservatism with respect to the Revision 1 equations. 

Section 3 .0 of this report provides definitions of terms and associated acronyms used in the RTS/ESF AS 

function, control and indication uncertainty calculations. Appropriate references to industry standards 

have been provided where applicable. Included in this section are detailed descriptions of the uncertainty 

terms and values for typical R TS/ESF AS, control and indication function uncertainty calculations 

WCAP-17504-NP-A October 2016 
Revision 1 

1 



Westinghouse Non-Proprietary Class 3 

performed by Westinghouse. Provided on each table is the function specific uncertainty algorithm which 

notes the appropriate combination of instrument uncertainties to determine the CSA. Included for the 

protection function is a listing of the Safety Analysis Limit (SAL), the Nominal Trip Setpoint (NTS), the 

Total Allowance (TA) (the difference between the SAL and NTS, in % span), Margin and Operability 

criteria, As Left Tolerance (ALT) and As Found Tolerance (AFT), for both the sensor/transmitter and 

process racks. 

Section 4.0 provides an overview of the Westinghouse evaluation process for calibration and drift data. It 

describes the basic approach utilized [ 

]"'c This process has been used since 1998 in the evaluation of surveillance data and was last 

described to the NRC in a Westinghouse presentation in March 2007 (Reference 27). 

Section 5.0 provides a description of the Westinghouse recommendations for implementation of the 

Westinghouse Setpoint Methodology (WSM) in the plant Technical Specifications and the assessment of 

operability of sensor/transmitters and process racks. 

The NRC has identified acceptance criteria and review procedures for a plant Setpoint Control Program 

(SCP) in BTP 7-12 Revision 5 (Reference 5). Appendix A identifies how this document addresses those 

acceptance criteria. Appendix B identifies how this document addresses information noted as necessary 

in the review procedures. 

The purpose ofWCAP-17504 Revision 0 was to provide a baseline document on the WSM, which has 

evolved significantly since its first use on D. C. Cook Unit 1in1978. WCAP-17504 Revision 1 was 

created as a result of a Westinghouse/NRC meeting on September 16, 2015. At that meeting, discussions 

were held to address areas of interest resulting from the Westinghouse responses to the NRC Request for 

Additional Information (RAI) on the review of WCAP-17504 Revision 0. Also discussed were areas of 

interest resulting from DG-1141, Pre-Decisional version ofRG 1.105 Revision 4 (ML081630179) 

(Reference 33). WCAP-17504 Revision 0, which pre-dates DG-1141, states that the WSM supports a 

two-sided(±) 95/95 conclusion with respect to the CSA. WCAP-17504 Revision 1 provides additional 

information documenting how the WSM supports a two-sided(±) 95195 conclusion with respect to the 

CSA, individual uncertainty terms and, intermediate and final calculations. Statements have been 

included in the term definitions clearly identifying that each term is supported at the required 95/95 level. 

Thus, WCAP-17504 Revision 1 provides a basis for meeting the DG-1141 requirements ofC.6, 

"Uncertainty Data and the 95/95 Criterion." Finally, a point of clarification; it is Westinghouse's intent 

that WCAP-17504 be a stand-alone document, e.g., setpoint uncertainty calculations to support TSTF-493 

Option A, as performed by Westinghouse, can be supported utilizing only WCAP-17504 as the 

methodology document. However, WCAP-17503 is not envisioned as a stand-alone document, e.g., 

TSTF-493 Option B requires the utilization ofa prior approved setpoint methodology. 
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2.0 COMBINATION OF UNCERTAINTY COMPONENTS 

This section describes the WSM for the combination of the uncertainty components utilized for 

protection, control and indication functions. The methodology used in the determination of the overall 

CSA is noted in Section 2.1 below. All appropriate and applicable uncertainties, as defined by a review 

of plant specific baseline design input documentation, are included in each protection, control or 

indication function CSA calculation. 

2.1 Methodology 

The methodology used to combine the uncertainty components for a channel is an appropriate 

combination of those groups which are statistically and functionally independent. Those uncertainties 

which are not independent are conservatively treated by arithmetic summation and then systematically 

combined with the independent terms. 

The basic methodology used is a Square-Root-Sum-of-the-Squares (SRSS). This basic approach, or 

others of a similar nature, has been used for Westinghouse uncertainty calculations for many years: 

protection function instrument uncertainty calculations - June 1978 (Reference 6), statistical Departure 

from Nucleate Boiling (DNB) calculations - WCAP-8567 (Reference 7), APlOOo®<Il Plant protection 

function uncertainties - WCAP-16361-P (Reference 8). WCAP-8567 was approved by the NRC, noting 

acceptability of statistical techniques for the application requested, in April 1978 (Reference 7). WCAP-

16361-P was approved by the NRC in August 2007 (Reference 9). Also, various ANSI, American 

Nuclear Society (ANS), and ISA standards approve the use of probabilistic and statistical techniques in 

determining safety-related setpoints (References 3 & 10). 

The generalized relationship between the uncertainty components and the calculated uncertainty for a 

protection channel is noted in Eq. 2.1: 

CSA,,.OT ~ { 
PMA2 +PEA 2 +(SMTE+SD)2 +(SMTE+SCA)2 + } . 

+EA+B1as 
SPE 2 +STE 2 +(RMTE+RD)2 +(RMTE+RCA)2 +RTE 2 

Eq. 2.1 

3 

1 APlOOO is a trademark or registered trademark of Westinghouse Electric Company LLC, its affiliates and/or 
subsidiaries in the United States of America and may be registered in other countries throughout the world. 
All rights reserved. Unauthorized use is strictly prohibited. Other names may be trademarks of their 
respective owners. 
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The generalized relationship between the uncertainty components and the calculated uncertainty for a 

control channel is noted in Eq. 2.2 (subscript IND denotes indication): 

Eq.2.2 

The generalized relationship between the uncertainty components and the calculated uncertainty for an 

indication channel is noted in Eq. 2.3 (subscript IND denotes indication- control board meter or plant 

process computer): 

Where: 

CSA 

PMA 

PEA 

SMTE 

SD 

SCA 

SPE 

STE 

RMTE 

RD 

RCA 

RTE 

EA 
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One directional, known magnitude allowance 

Controller Accuracy 

Readout Device Accuracy 

Each of the previous terms is defined in Section 3.2, Setpoint Methodology Definitions. 

The equations are based on the following: 

1. Sensor and rack measurement and test equipment uncertainties are treated as dependent 

parameters with their respective drift and calibration accuracy allowances. 

2. 

tc The term is arithmetically summed with the SRSS in the direction of 

conservatism. 

3. Bias terms are one directional with known magnitudes (which may result from several sources, 

e.g., drift or calibration data evaluations) and are also arithmetically summed with the SRSS. 

4. 

Consistent with the request of DG-1141 Draft RG 1.105 Revision 4 (Reference 33), the individual 

uncertainty terms and the CSA value from Eq. 2.1 are considered to be 95 % probability at a 95 % 

confidence level (95/95) values. The control function CSA value from Eq. 2.2 is considered to be a 95 % 

probability at a 95 % confidence level (95/95) value, consistent with the requirements of the 

Westinghouse Improved Thermal Design Procedure (ITDP) (Reference 7) and the Westinghouse Revised 

Thermal Design Procedure (RTDP) (Reference 17). 

2.2 Sensor Allowances 

Six parameters are considered to be sensor allowances: SCA, SMTE, SD, STE, SPE and EA. Two of 

these parameters are considered to be independent, two-sided(±), unverified (by plant calibration or drift 

determination processes), vendor supplied terms (STE and SPE). Based on Westinghouse evaluation of 
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STE and SPE are considered to be independent due to the manner in which the instrumentation is 

checked; i.e., the instrumentation is calibrated and drift is determined under conditions in which pressure 

and temperature are assumed constant. For example, assume a sensor is placed in some position in the 

containment during a refueling outage. After placement, an instrument technician calibrates the sensor at 

ambient pressure and temperature conditions. Sometime later with the plant shutdown, an instrument 

technician checks for sensor drift using the same technique as was previously used for calibrating the 

sensor. The conditions under which this drift determination is made are again ambient pressure and 

temperature. The temperature and pressure should be essentially the same at both measurements. Thus, 

they should have no significant effect on the drift determination and are, therefore, independent of the 

drift allowance. [ 

SCA and SD are considered to be dependent with SMTE due to the manner in which the instrumentation 

is evaluated. A transmitter is calibrated by providing a known process input (measured with a high 

accuracy gauge) and evaluating the electrical output with a digital multimeter (DMM) or digital voltmeter 

(DVM). The gauge and DVM accuracies form the SMTE terms. The transmitter response is known, at 

best, to within the accuracy of the measured input and measured output. Thus, the calibration accuracy 

(SCA) is functionally dependent with the measurement and test equipment (SMTE). Since the gauge and 

DVM are independent of each other (they operate on two different physical principles), the two SMTE 

terms may be combined by SRSS prior to addition with the SCA term. Transmitter drift is determined 

using the same process used to perform a transmitter calibration. That is, a known process input 

(measured with a high accuracy gauge) is provided and the subsequent electrical output is measured with 

a DMM or DVM. In most cases the same measurement and test equipment is used for both calibration 

and drift determination. Thus, the drift value (SD) is functionally dependent with the measurement and 

test equipment (SMTE) and is treated in the same manner as SMTE and SCA. 

WCAP-17504-NP-A October 2016 
Revision 1 

6 

a,c 



Westinghouse Non-Proprietary Class 3 

While the data is gathered in the same manner, SD is independent of SCA in that they are two different 

parameters. On an every calibration cycle basis, SCA is confirmed through the evaluation of the 

maximum difference between the As Left value and the Desired value for the three pass calibration data. 

]"'e RA is confirmed through the evaluation of the characteristics of 

its three components, Hysteresis, Linearity and Repeatability utilizing the three pass calibration data. SD 

is the difference between the [ 

re It is assumed that a [ 

]"'e Performance of this data evaluation consistent 

with the Westinghouse calibration and drift evaluation process described in Section 4, confirms that SCA 

and SD are random, two-sided(±) 95/95 parameters. 

Transmitters are designed and subsequently verified through qualification testing, to be able to withstand 

exposure to high doses of radiation due to mass loss from a break in the primary side piping. This is 

addressed in the uncertainty calculation by the inclusion of an EA radiation term. Vendor specifications 
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typically identify the device response as a "±" term, indicating that the transmitter may respond in either 

the indicated higher than actual direction or indicated lower than actual direction when exposed to 

significant radiation. Because of this identification, this term is interpreted by many to be a random 

variable. [ 

However, there are several transmitter vendors that have identified the determination of post-seismic 

residual effects. The vendor specifications identify the transmitter response as a"±" term, indicating that 

the seismic event may result in a residual effect in either the indicated higher than actual direction or the 

indicated lower than actual direction. Because of this identification, this term is interpreted by some to be 

a random variable. [ 
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2.3 Rack Allowances 

Four parameters are considered to be rack allowances: RCA, RMTE, RTE and RD. 

RTE is considered to be an independent, two-sided(±), unverified (by plant calibration or drift 

determination processes), vendor supplied parameter. The process racks are located in an area with 

ambient temperature control, making consistency with the rack evaluation temperature easy to achieve. 

Based on Westinghouse process rack data, this parameter is treated as a two-sided(±) 95/95 value. 

RCA and RD are considered to be two-sided(±) terms dependent with RMTE. The functional 

dependence is due to the manner in which the process racks are evaluated. In order to calibrate or 

determine drift for the process rack portion of a channel, a known input (in the form of a voltage, current 

or resistance) is provided and the point at which the trip bistable changes state is measured. The input 

parameter is either measured by the use of a DMM or DVM (for a current or voltage signal) or is known 

to some degree of precision by use of precision equipment, e.g., a precision decade box for a resistance 

input. For simple channels, only a DMM or DVM is necessary to measure the input and the state change 

is noted by a light or similar device. For more complicated channels, multiple DVMs may be used or a 

DVM in conjunction with a decade box. The process rack response is known at best to within the 

accuracy of the measured input and indicated output. Thus the calibration accuracy (RCA) is functionally 

dependent with the measurement and test equipment (RMTE). In those instances where multiple pieces 

of measurement and test equipment are utilized, the uncertainties are combined via SRSS when 

appropriate. 
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The RCA term represents the total calibration uncertainty for the channels which are calibrated as a single 

string. Drift for the process racks is determined using the same process used to perform the rack 

calibration, and in most cases utilizes the same measurement and test equipment. Thus, the drift value 

(RD) is also functionally dependent with the measurement and test equipment (RMTE) and is treated in 

the same manner as RMTE and RCA. 

While the data is gathered in the same manner, RD is independent of RCA in that they are different 

parameters. On an every calibration cycle basis, RCA is confirmed through the evaluation of the 

maximum difference between the As Left value and the Desired value for the three pass calibration data. 

re RA is confirmed through the evaluation of the characteristics of 

its three components, Hysteresis, Linearity and Repeatability utilizing the three pass calibration data. RD 

is the difference between the [ 

]"'e The RD term represents the drift for all 

process rack modules in an instrument string, regardless of the channel complexity. For multiple 

instrument strings there may be multiple RD terms, e.g., Overtemperature L!T for Westinghouse 7300 

process racks has an RD term for each of the four different input parameters, L!T, Tavg, Pressurizer 

Pressure and Lll. It is assumed that a [ 

re Performance of this data evaluation consistent with the Westinghouse 

calibration and drift evaluation process described in Section 4, confirms that RCA and RD are random, 

two-sided(±) 95/95 parameters. 
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2.4 Process Allowances 

The PMA and PEA parameters are considered to be independent of both sensor and rack parameters. The 

PMA terms provide allowances for the non-instrument related effects; e.g., neutron flux distribution, 

calorimetric power uncertainty assumptions, temperature streaming in a pipe, process pressure effects or 

fluid density changes. There may be more than one independent PMA uncertainty allowance for a 

channel, if warranted. The PEA term typically accounts for uncertainties due to metering devices, such as 

elbows, venturis, and orifice plates. In this application, PEA is limited by Westinghouse to RCS Flow 

(Cold Leg Elbow Taps, Cold Leg Bends and Hot Leg Elbows), Steam Flow, Feedwater Flow and Steam 

Generator Blowdown Flow. PEA may also be used for the uncertainties associated with potential 

transformers for Undervoltage functions. In these applications, the PEA term has been determined to be 

independent of the sensors and process racks. It should be noted that treatment as an independent 

parameter does not preclude determination that a PMA or PEA term should be treated as a limit of error 

or bias. If that is determined to be appropriate, Eq. 2.1 would be modified such that the affected term 

would be treated by arithmetic summation with appropriate determination and application of the sign of 

the uncertainty. [ 
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2.5 Digital Functions 

The treatment of digital functions varies to some extent due to the type of function. For example, 

indication via the plant process computer is quite simplistic in nature; add an Analog to Digital (AID) 

converter to the rack allowances. [ 

re There are 

typically two types of digital protection functions, 1) form/fit/function replacement for an analog channel, 

e.g., Westinghouse Eagle-21™(2
) protection racks, or 2) complex functions that utilize multiple 

intermediate calculations, e.g., APlOOO Pressurizer Level or Overtemperature ~T. In the first instance, 

the process rack uncertainties associated with an analog channel (RCA, RTE, RD) are replaced with card 

specific equivalents for a digital channel. The digital equivalents are card specific [ 

re For simple digital protection 

functions, NTS is defined as a single value in voltage, current, resistance or an engineering unit (psia, 

psig, % span, % Rated Thermal Power, % level) [ 

For complex functions, the uncertainties can be considerably different. [ 

2 Eagle-21 is a trademark or registered trademark of Westinghouse Electric Company LLC, its affiliates 
and/or subsidiaries in the United States of America and may be registered in other countries throughout the 
world. All rights reserved. Unauthorized use is strictly prohibited. Other names may be trademarks of their 
respective owners. 
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3.0 PROTECTION SYSTEM SETPOINT METHODOLOGY 

This section contains definitions of terms used in the instrument uncertainty calculations. Also included 

are detailed example tables providing representative uncertainties to demonstrate the utilization of the 

algorithms. 

3.1 Instrument Channel Uncertainty Calculations 

Tables 3-1through3-3 provide individual component uncertainties and CSA calculations for an example 

set of uncertainty calculations. Table 3-1 is for a protection function. Table 3-2 is for a control function. 

Table 3-3 is for an indication function. The tables list the applicable terms for the representative 

uncertainty calculation, e.g., Safety Analysis Limit, Nominal Trip Setpoint, (in engineering units), and 

Channel Statistical Allowance, Margin, Total Allowance, As Left Tolerance, As Found Tolerance, and 

uncertainty terms (in% span). Westinghouse reports uncertainty values, as demonstrated in Tables 3-1, 

3-2 and 3-3, to one decimal place using the technique of: 

• Rounding down values < 0.05 % span. 

• Rounding up values 2:0.05 % span. 

• Parameters reported as "0.0" have been identified as having a value of:=:; 0.04 % span. 

• Parameters reported as "0" are not applicable (i.e., have no value) for that channel. 

This has been the Westinghouse practice for rounding and reporting values since the first uncertainty 

report for D. C. Cook Unit 2 (Reference 6). Table 3-4 provides the derivation of the translation of 

differential pressure span to % nominal flow and % flow span for flow functions. 

3.2 Setpoint Methodology Definitions 

For the channel uncertainty values used in this report, the following definitions are provided, in 

alphabetical order: 

• Analog to Digital Convertor (AID) 

An electronic circuit module that converts a continuously variable analog signal to a discrete 

digital signal via a prescriptive algorithm. 

• As Found 

The condition in which a transmitter, process rack module, or process instrument loop is found 

after a period of operation. 
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• As Found Tolerance (AFT) 

The As Found limit identified in the plant surveillance procedures. This defines a significant 
operability criterion for the instrument process rack and the transmitter. It is a sufficient 
condition to satisfy an operability assessment for an instrument process rack. The AFT for the 
instrument process rack is the same as (equals) the As Left Tolerance or instrument process rack 
calibration accuracy, i.e., AFT= ALT= RCA, see Figure 3-1. For process racks, the AFT is a 
two-sided parameter(±) about the Nominal Trip Setpoint. It is also defined as RD and is 
reflected in process rack surveillance procedures as the "as found limit,'' which is applied in both 
directions, initially in the field about the desired calibration point (which establishes RD as an 
absolute drift parameter), and [ ]3'0 about the calibration As Left point 
(which establishes RD as a relative drift parameter). 

• As Left 

The condition in which a transmitter, instrument process rack module, or process instrument loop 

is left after calibration or trip setpoint verification. This condition is typically better than the 

calibration accuracy for that piece of equipment. 

• As Left Tolerance (ALT) 

The As Left limit identified in the plant calibration procedures. This defines the initial operability 

criterion for the instrument process rack (see Figure 3-1) or the transmitter. It is a necessary 

condition to satisfy an operability assessment for an instrument process rack or transmitter. The 

ALT is defined as the appropriate calibration accuracy in the uncertainty calculations for the 

sensor or associated instrument process rack string and is initially based on the vendor's RA. For 

process racks, the ALT is a two-sided parameter(±) equal to the RCA about the NTS, see Figure 

3-1. It is also reflected in process rack calibration procedures as the "as left limit,'' which is 

applied in both directions about the desired calibration points, e.g., 0 %, 25 %, 50 %, 75 % and 

100 % span. 
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• Bias 

o A parameter with a known consistent arithmetic sign, e.g., heatup effect on a level channel 

Reference Leg. 

o A parameter that is treated as a limit of error, e.g., transmitter heatup in a Steambreak 

elevated temperature environment. 

• Channel 

The sensing and process equipment, i.e., transmitter to bistable (analog process racks) or 

transmitter to trip output (digital process racks), for one input to the voting logic of a protection 

function. Westinghouse designs protection functions with voting logic made up of multiple 

channels, e.g., 2 out of 4 Steam Generator Level - Low-Low channels for one steam generator 

must have their bistables in the tripped condition for a Reactor Trip to be initiated. For control 

functions, a channel is the sensing and process equipment through the controller module. For 

indication functions, a channel is the sensing and process equipment through the indicator 

(control board or Plant Process Computer). 

• Channel Statistical Allowance (CSA) 

The combination of the various channel uncertainties via SRSS, statistical, or algebraic 

techniques. It includes instrument (both sensor and process rack) uncertainties and non­

instrument related effects, e.g., Process Measurement Accuracy, see Eq. (s) 2.1, 2.2 and 2.3. This 

parameter is compared with the Total Allowance for determination of instrument channel margin, 

see Figure 3-l. For a protection function the uncertainties included in, and the conservatism of, 

the CSA algorithm results in a CSA magnitude that is calculated on a two-sided(±) 95 % 

probability I 95 % confidence level (95/95) basis. 

• Controller Accuracy (CA) 

Allowance for the accuracy of the controller rack module(s) that performs the comparison and 

calculates the difference between the controlled parameter and the reference signal. 

• Digital to Analog Convertor (D/A) 

An electronic circuit module that converts a discrete digital signal to a continuously variable 

analog signal via a prescriptive algorithm. 
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• Environmental Allowance (EA) 

The change in a process signal (transmitter or process rack output) due to adverse environmental 

conditions from a limiting design basis accident condition or seismic event. Typically this value 

is determined from a conservative set of enveloping conditions and may represent the following: 

o Temperature effects on a transmitter, 

o Radiation effects on a transmitter, 

o Seismic effects on a transmitter, 

o Temperature effects on a level transmitter reference leg, 

o Temperature effects on signal cable, splice, terminal block or connector insulation or 

o Seismic effects on process racks. 

• Margin 

The calculated difference (in % instrument span) between TA and CSA. 

Margin= TA - CSA 

Margin is defined to be a non-negative number i.e., Margin ;;::: 0 % span, see Figure 3-1. 
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• Nominal Trip Setpoint (NTS) 

The trip setpoint defined in the uncertainty calculation and reflected in the plant procedures. This 

value is the nominal value programmed into the digital instrument process racks or the nominal 

value to which the bistable is set (as accurately as reasonably achievable) for analog instrument 

process racks. The NTS is based on engineering judgement (to arrive at a Margin:::::: 0 % span), or 

a historical value, that has been demonstrated over time to result in adequate operational margin, 

see Figure 3-1. Based on the requirements of 10 CFR 50.36(c)(l)(ii)(A), Westinghouse defines 

the NTS as the Limiting Safety System Setting (LSSS) for the RTS and ESF AS functions listed 

in the plant Technical Specifications, e.g., Tables 3.3.1-1 and 3.3.2-1 ofNUREG-1431 

(Reference 13) or the APlOOO plant (Reference 14). 

• Normalization 

The process of establishing a relationship, or link, between a process parameter and an instrument 

channel. This is in contrast with a calibration process. A calibration process is performed with 

independent known values, i.e., a bistable is calibrated to change state when a specific voltage is 

reached. This voltage corresponds to a process parameter magnitude with the relationship 

established through the scaling process. A normalization process typically involves an indirect 

measurement, [ 

• Primary Element Accuracy (PEA) 

Uncertainty due to the use of a metering device. In Westinghouse RTS/ESF AS calculations, this 

parameter is limited to use on a venturi, orifice, elbow or potential transformer. Typically, this is 

a calculated or measured accuracy for the device. [ 

]"'
0 PEA may also be 

used for the uncertainties associated with potential transformers for Undervoltage functions. The 

potential transformer class defines the uncertainty. 
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• Process Loop or Instrument Process Loop 

The process equipment for a single channel of a protection, control or indication function. 

• Process Measurement Accuracy (PMA) 

An allowance for non-instrument related effects which have a direct bearing on the accuracy of 

an instrument channel's reading, e.g., neutron flux distribution, calorimetric power uncertainty 

assumptions, temperature streaming/stratification in a large diameter pipe, process pressure 

effects or fluid density changes in a pipe or vessel. If calculated, PMA terms are determined in a 

conservative manner and are considered to be bounding. If defined as an allowance, 

conservatism is introduced to assure the bounding nature of the parameter magnitude. 

• Process Racks 

The modules downstream of the transmitter or sensing device, which condition a signal and act 

upon it prior to input to a voting logic system. For analog process systems, this includes all the 

equipment contained in the process equipment cabinets, e.g., conversion (dropping) resistor, loop 

power supply, lead/lag, rate, lag functions, function generator, summator, control/protection 

isolator, and bistable (protection function), controller module (control function), meter (control 

board indication) or Analog to Digital (AID) conversion module (process computer). For digital 

process systems, this again includes all the equipment contained in the process equipment 

cabinets, e.g., conversion (dropping) resistor, AID signal conditioning module, processor module 

and trip module (protection function), DIA output module and controller module (analog control 

function), DIA output module and meter (analog control board indication) and DIA output 

module and AID conversion module (process computer). The go/no go signal generated by the 

bistable (analog) or the trip module (digital) is the output of the last module in the protection 

function process rack instrument loop and is the input to the voting logic. 

• Rack Calibration Accuracy (RCA) 

The two-sided ( ±) calibration tolerance of the process racks as reflected by the ALT in the plant 

calibration procedures. The RCA is defined at multiple points across the calibration range of the 

channel, e.g., 0 %, 25 %, 50 %, 75 % and 100 % span for input modules, and specifically at the 

NTS for the bistable or trip module, see Figure 3-1. [ 
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It is assumed that the individual modules in a loop are calibrated to a particular tolerance and that 

the process loop (as a string) is verified to be calibrated to a specific tolerance (RCA). [ 

• Rack Drift (RD) 

The change in input-output relationship (As Found-As Left) over a period of time at reference 

conditions, e.g., at constant temperature. [ 

]"'" Recording and 

trending of the As Found condition of the process racks (RD= (As Found-As Left)) consistent 

with the process described in Section 4 is necessary to assure conformance with the uncertainty 

calculation basic assumptions and the DG-1141 Draft RG 1.105 (Revision 4) required 95/95 

basis. (As Found -As Left) is defined as [ 

• Rack Measurement & Test Equipment Accuracy (RMTE) 

The accuracy of the test equipment (typically a transmitter simulator, voltage or current power 
supply, and DVM) used to calibrate a process loop in the racks. Westinghouse recommends that 
RMTE should be as accurate as reasonably achievable. A ratio of RCA:RMTE or RD:RMTE of 
less than 10: 1 must be explicitly included in the uncertainty calculation. Temperature effects on 
RMTE, as defined by the M&TE vendor, based on the location specific environment should be 

included when appropriate. This is consistent with NRC Information Notice 96-22 (Reference 
31) and is included in the determination of the RCA:RMTE or RD:RMTE ratio. When the 
magnitude of RMTE meets the requirements of ANSVISA-51.1-1979 (Rl993) (Reference 12, p. 
61), i.e., RCA:RMTE or RD:RMTE 2: 10:1, RMTE may be considered an integral part of RCA 
or RD. Uncertainties due to M&TE that are 10 times more accurate than the device being 
calibrated are considered insignificant and need not be included in the uncertainty calculations. 

20 

[ ]~ 

WCAP-17504-NP-A October 2016 
Revision 1 



Westinghouse Non-Proprietary Class 3 

• Rack Temperature Effects (RTE) 

Change in input-output relationship for the process rack module string due to a change in the 

ambient environmental conditions (temperature, humidity), and voltage and frequency from the 

reference calibration conditions. It has been determined that temperature is the most significant, 

with the other parameters being second order effects. For process instrumentation, a typical value 

of [ ]3'e is used for the analog channel RTE which, based on design testing, allows 

for an ambient temperature deviation of± 50 °F. [ 

• Range 

The upper and lower limits of the operating region for a device, e.g., 0 to 1400 psig for a 

Steamline Pressure transmitter. This is not necessarily the calibrated span of the device, although 

quite often the two are close. For further information see ANSI/ISA-51.1-1979 (Rl993) 

(Reference 12). 

• Readout Device Accuracy (READOUT) 

o The measurement accuracy of a special test, high accuracy, local gauge, DVM, or DMM on 

its most accurate, applicable range for the parameter measured. 

o Yz the smallest increment of an indicator, e.g., control board meter, i.e., readability. 

• Reference Accuracy (RA) 

Reference Accuracy is the "accuracy rating" as defined in ISA-51.1-1979 (Rl993)(Reference 12, 

page 12), specifically as applied to Note 2 and Note 3 for a sensor/transmitter or an instrument 

process loop string (channel). The magnitude is typically defined in a manufacturer's 

specification data sheet. Inherent in this definition is the verification of the following under a set 

of reference conditions; Conformity (Reference 12, page 16), i.e., Linearity (Reference 12, page 

39), Hysteresis (Reference 12, page 36) and Repeatability (Reference 12, page 49). The 

determination of the components of RA require the performance of three passes up and three 

passes down across the instrument span to gather sufficient data (Reference 12, page 64, Table 3). 

This parameter is explicitly verified for each sensor/transmitter or channel at least [ 

J3'e as part of the TSTF-493 trending program. 
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• Safety Analysis Limit (SAL) 

The parameter value identified in the plant safety analysis or other plant operating limit at which 

a reactor trip or actuation function is assumed to be initiated. The SAL is typically defined in 

Chapter 15 of the UFSAR (current operating plants) or Tier 2, Chapter 15, Table 15.0-4a of 

Reference 14 (APlOOO plant). Actual SAL values are determined, or confirmed, by review of the 

plant safety analyses. The SAL is the starting point for determination of the acceptability of the 

CSA, see Figure 3-1. 

• Sensor Calibration Accuracy (SCA) 

The two-sided(±) calibration tolerance for a sensor or transmitter as defined by the ALT in the 

plant calibration procedures. The SCA is defined at multiple points across the calibration range 

of the channel, e.g., 0 %, 25 %, 50 %, 75 % and 100 % span. [ 

Based on Westinghouse recommendations for Resistance Temperature Detector (RTD) cross-

calibration, this accuracy is typically [ t'c for the Hot and Cold Leg RTDs. 

• Sensor Drift (SD) 

The change in input-output relationship (As Found-As Left) over a period of time at reference 

calibration conditions, e.g., at constant temperature. Recording and trending of the As Found 

condition of the sensor or transmitter (SD= (As Found-As Left)) consistent with the process 

described in Section 4 is necessary to assure conformance with the uncertainty calculation basic 

assumptions and the DG-1141 Draft RG 1.105 (Revision 4) required 95/95 basis. (As Found-

As Left) is defined as [ 

• Sensor Measurement & Test Equipment Accuracy (SMTE) 

The accuracy of the test equipment (typically a high accuracy local readout gauge and DMM) 
used to calibrate a sensor or transmitter in the field or in a calibration laboratory. Westinghouse 
recommends that SMTE should be as accurate as reasonably achievable. A ratio of SCA:SMTE 
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or SD:SMTE of less than 10: 1 must be explicitly included in the uncertainty calculation. 
Temperature effects on SMTE, as defined by the M&TE vendor, based on the location specific 
environment should be included when appropriate. This is consistent with NRC Information 
Notice 96-22 (Reference 31) and is included in the determination of the SCA:SMTE or 
SD:SMTE ratio. When the magnitude ofSMTE meets the requirements of ANSI/ISA-51.1-1979 
(R1993) (Reference 12, p. 61), i.e., SCA:SMTE or SD:SMTE 2: 10:1, SMTE may be considered 
an integral part of SCA or SD. Uncertainties due to M&TE that are 10 times more accurate than 
the device being calibrated are considered insignificant and need not be included in the 
uncertainty calculations. [ 

• Sensor Pressure Effects (SPE) 

o The change in input-output relationship due to a change in the static head pressure from the 

calibration conditions. 

o The accuracy to which a correction factor is introduced for the difference between calibration 

and operating conditions for a Lip transmitter. 

[ 

• Sensor Temperature Effects (STE) 

The change in input-output relationship due to a change in the ambient environmental conditions 

(temperature, humidity), and voltage and frequency from the reference calibration conditions. It 

has been determined that temperature is the most significant, with the other parameters being 

second order effects. This term is typically limited to the effect due to temperature swings that 

occur at less than 130 °F. [ 

• Span 

The region for which a device is calibrated and verified to be operable, e.g., for a Steamline 

Pressure transmitter, 1400 psi. 
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• Square-Root-Sum-of-the-Squares (SRSS) 

c=~(a/+(b/+(c/ 

As approved for use in setpoint calculations by ANSVISA-67.04.01-2006 (R201l)(Reference3). 

• Total Allowance (TA) 

The absolute value of the difference (in% instrument span) between the SAL and the NTS. 

TA = I SAL - NTS I 

An example of the calculation of TA is: 

Pressurizer Pressure - Low (Safety Injection) 

SAL 1740.0 psig 

NTS -1850.0 psig 

TA l-110.0 psi I = 110.0 psi 

The instrument span= 1700 - 2500 psig = 800 psi, therefore, 

,.,., ,, _ (110. 0 psi) * (I 00 % span) _ 
13 8 

% 
.1.n - - . o span 

(800 psi) 

• Trend 

The evaluation of [ re consistent with the process 

described in Section 4 on a periodic basis [ re utilizing As 

Left (gathered utilizing three passes up and three passes down across the instrument span) and As 

Found [ re plant data for SCA, SD, RCA and RD for each control, protection and 

indication function to verify that the statistically based assumptions of the uncertainty 

calculations and the DG-1141 Draft RG 1.105 (Revision 4) required 95/95 basis are satisfied. 
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Figure 3-1 Westinghouse Setpoint Parameter Relationship Diagram (Increasing Function) 
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Table 3-1 
Protection Function Example - Pressurizer Pressure - Low (Safety Injection) 

Barton 763A Transmitter, Westinghouse 7300 Process Racks 

Parameter 

Process Measurement Accuracy (PMA) 

Primary Element Accuracy (PEA) 

Sensor Calibration Accuracy (SCA) 

Sensor Measurement & Test Equipment Accuracy (SMTE) 

[ 
Sensor Pressure Effects (SPE) 

Sensor Temperature Effects (STE) 

Sensor Drift (SD) 

Envirorentat Allowance (EAJ 

Bias 

Rack Calibration Accuracy (RCA) 

Rack Measurement & Test Equipment Accuracy (RMTE) [ , J a,c 

Rack Temperature Effect (RTE) 

Rack Drift (RD) 

* In percent span (800 psi) 

WCAP-17504-NP-A 

Allowance* 

a,c 
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Westinghouse Non-Proprietary Class 3 

Table 3-1 (continued) 
Protection Function Example 

{ 

PMA 2 +PEA 2 +(SMTE+SD)2 +(SMTE+SCA)2 +SPE 2 +STE 2 +}+ 

(RMTE + RD) 2 + (RMTE + RCA)2 + RTE 2 

SAL= 1740 psig 
NTS = 1850 psig 

EAT +EAR + EAIR +Bias 

Instrument span = 1700 - 2500 psig = 800 psi I 4-20 mA = 16 mA I 0 - 10 VDC = 10 VDC 
TA = 1(1740 - 1850)*(100/800)1=13.8 % span 

[ ] ~c 

Transmitter +ALT= 
Transmitter -ALT = 
Transmitter +AFT = 
Transmitter -AFT = 

Process Racks +ALT = l 
Process Racks -ALT = 
Process Racks +AFT = 
Process Racks -AFT = 

WCAP-17504-NP-A 
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Table 3-1 (continued) 
Protection Function Example 

Example Scaling Information at Calibration Points 

Calibration 
Point 

WCAP-17504-NP-A 

Span psig 
Xmtr 
mA 

Rack 
voe 

a,c 
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Table 3-2 
Control Function Example - Pressurizer Pressure - Control 

Barton 763A Transmitter, Westinghouse 7300 Process Racks 

Parameter Allowance* 

Process Measurement Accuracy (PMA) 
Thennal Inertia Allowance (treated as a bias) 

Primary Element Accuracy (PEA) 

Sensor Calibration Accuracy (SCA) 

Sensor Measurement & Test Equipment Accuracy (SMTE) 

[ 
Sensor Pressure Effects (SPE) 

Sensor Temperature Effects (STE) 

Sensor Drift (SD) 

Environmental Allowance (EA) 

Bias l 
Rack Calibration Accuracy (RCAINo) 

Control Board meter 

Rack Measurement & Test Equipment Accuracy (RMTEINo) [ J ~c 
Rack Temperature Effect (RTE) 

Rack Drift (RDINo) 
Control Board meter 

Controller Accuracy (CA) 

Indication (READOUT) 
Control Board meter readability 

* In percent span (800 psi) 

WCAP-17504-NP-A 

~c 

October 2016 
Revision 1 

29 



Channel Statistical Allowance [ 

Channel Statistical Allowance [ 

WCAP-17504-NP-A 

Westinghouse Non-Proprietary Class 3 

Table 3-2 (continued) 
Control Function Example 

30 

]a,c (indicated higher than actual)= 

a,c 

re (indicated lower than actual) = 

a,c 
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Nominal Control Setpoint (NCS) = 2235 psig 

Table 3-2 (continued) 
Control Function Example 

Instrument span = 1700 - 2500 psig = 800 psi I 4 - 20 mA = 16 mA I 0 - 10 VDC = 10 VDC 

Safety Analysis Initial Condition (indicated lower than actual)= 2275 psig 
TA (indicated lower than actual)= 1(2275 - 2235)* 100/8001=5.0 % span [ J a,c 

Safety Analysis Initial Condition (indicated higher than actual)= 2195 psig 
TA (indicated higher than actual)= 1(2195 - 2235)*100/8001=5.0 % span 

[ ]~ 

Transmitter +ALT= 
Transmitter -ALT = 
Transmitter +AFT= 
Transmitter -AFT = 

Process Racks (controller) +ALT = l 
Process Racks (controller) -ALT = 
Process Racks (controller) +AFT= 
Process Racks (controller) -AFT = 

Process Racks (control board meter) +ALT= l 
Process Racks (control board meter) -ALT = 
Process Racks (control board meter) +AFT= 
Process Racks (control board meter)-AFT = 

WCAP-17504-NP-A 
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Table 3-2 (continued) 
Control Function Example 

Example Scaling Information at Calibration Points 

Calibration Point 

WCAP-17504-NP-A 

Span 
Meter 
psig 

Xmtr 
mA 

Controller 
voe 

a,c 
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Calibration Point Span 

WCAP-17504-NP-A 

Westinghouse Non-Proprietary Class 3 

Meter 
psig 

Table 3-2 (continued) 
Control Function Example 

Xmtr 
mA 

Controller 
voe 

a,c 
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Table 3-3 
Indication Function Example - Pressurizer Pressure 

Barton 763A Transmitter, Westinghouse 7300 Process Racks, VX-252 Meter 

Parameter 

Process Measurement Accuracy (PMA) 

Primary Element Accuracy (PEA) 

Sensor Calibration Accuracy (SCA) 

Sensor Measurement & Test Equipment Accuracy (SMTE) 

[ 
Sensor Pressure Effects (SPE) 

Sensor Temperature Effects (STE) 

Sensor Drift (SD) 

Environmental Allowance (EA) 

Bias 

[ 
Rack Calibration Accuracy (RCAINo) 

Control Board meter 

Rack Measurement & Test Equipment Accuracy (RMTEINo) [_ J a,c 

Rack Temperature Effect (RTE) 

Rack Drift (RDINo) 
Control Board meter Drift 

Indication (READOUT) 
Control Board meter readability 

* In percent span (800 psi) 

WCAP-17504-NP-A 

Allowance* 

a,c 
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Channel Statistical Allowance [ 

WCAP-17504-NP-A 

Westinghouse Non-Proprietary Class 3 

Table 3-3 (continued) 
Indication Function Example 

35 

re (indicated higher than actual)= 

a,c 

a,c 

re (indicated lower than actual) = 

a,c 
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Table 3-3 (continued) 
Indication Function Example 

Instrument span = 1700 - 2500 psig = 800 psi I 4 - 20 mA = 16 mA I 0 - 10 VDC = 10 VDC 

[ 
Transmitter +ALT= [ 
Transmitter -ALT = 
Transmitter +AFT= 
Transmitter -AFT = 

Process Racks (control board meter) +ALT= l 
Process Racks (control board meter) -ALT = 
Process Racks (control board meter) +AFT= 
Process Racks (control board meter) -AFT = 

Example Scaling Information at Calibration Points 

I 

Calibration 
Point 

WCAP-17504-NP-A 

Span 

Digital* 
Meter 
psig 

Xmtr 
mA 

a,c 
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[ 

Calibration 
Point 

WCAP-17504-NP-A 

Span 

Westinghouse Non-Proprietary Class 3 

Digital* 
Meter 
psig 

Table 3-3 (continued) 
Indication Function Example 

Xmtr 
mA 

a,c 
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Table 3-4 
Af> Measurements Expressed in Flow Units 

The AP accuracy expressed as percent of span of the transmitter applies throughout the measured span, 
i.e.,± 1.5 % of I 00 inches AP = ± 1.5 inches anywhere in the span. Because F2 = f(AP) the same cannot 
be said for flow accuracies. When it is more convenient to express the accuracy of a transmitter in flow 
tenns, the following method is used: 

Where: N =Nominal Flow 

Thus, 

Error at a point (not in percent) is: 

a FN = o/).PN = o/),.pN 

FN 2(FN/ 2f),.pN 

and 

f).pN _ (FN/ 

f1Pmax ( F maxl 

Where: max= maximum flow and the transmitter AP error is: 

of1pN . 
--(100) = percent error m Full Scale AP(% E FS AP) 
f1Pmax 

WCAP-17504-NP-A 

Eq. 3-4.1 

Eq. 3-4.2 

Eq. 3-4.3 

Eq. 3-4.4 
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Table 3-4 (continued) 
LiP Measurements Expressed in Flow Units 

Therefore, 

Eq. 3-4.5 

Error in flow units is: 

a _ [%& FS M ][Fmax ]
2 

FN- FN (2)(100) FN Eq. 3-4.6 

Error in percent nominal flow is: 

a F N (1 OO) = [ % & FS M ] [ F max ]
2 

FN 2 FN 
Eq. 3-4.7 

Error in percent full span is: 

BFN (JOO)=[ FN ][%& FS M ][Fmax ]
2 

{JOO) 
F max F max (2}(J 00) F N 

Eq. 3-4.8 

Equation 3-4.8 is typically used to express errors in percent full span in Westinghouse uncertainty 
calculations. 
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4.0 WESTINGHOUSE CALIBRATION AND DRIFT EVALUATION 
PROCESS 
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Figure 4-1 Westinghouse Calibration and Drift Data Evaluation Process Diagram 
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5.0 APPLICATION OF THE WESTINGHOUSE SETPOINT 
METHODOLOGY 

5.1 Uncertainty Calculation Basic Assumptions I Premises 

The equations noted in Sections 2 and 3 are based on the following premises: 

I. The instrument technicians make reasonable attempts to achieve the NTS as an As Left 

condition at the start of each process rack's surveillance interval, i.e., the calibration error is 

driven towards 0.0 % span. 

2. The process rack RCA will be confirmed each calibration cycle [ 

re and Reference Accuracy evaluated [ 

re When combined with previous As Left values, the trend 

characteristics of that instrument channel can be determined. [ 

re of the calibration process and, thus, confirm the 

WSM uncertainty calculation assumption. The ability to calibrate is the first step in establishing 

the operability condition of the instrument channel. When a "leave alone zone" concept is 

incorporated into the calibration process, it is incumbent upon the plant staff to verify through 

the calibration trend evaluation process that a calibration bias is not introduced. 

3. The process rack RD will be evaluated [ 

difference between [ 

recording of the [ 

r-c Process rack drift is defined as the arithmetic 

re The 

]a,e at the same points, 

determines the instrument drift. When combined with previous drift data for that instrument 

channel, the trend characteristics of drift for that channel can be determined. The instrument 

channel characteristics establish the performance of that channel. [ 

re The magnitude of drift for an 

instrument channel is the second indication of the operability condition of the channel. 

4. The process racks, including the bistables for analog racks, are verified/functionally tested in a 

string or loop process. 

5. The instrument technicians make reasonable attempts to achieve a small calibration error as an 

As Left condition at the start of each transmitter's surveillance interval, i.e., the calibration error 

is driven towards 0.0 % span. 

6. The transmitter SCA will be confirmed each calibration cycle [ 

y.e and Reference Accuracy evaluated [ 
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re When combined with previous As Left values, the trend 

characteristics of that device can be determined. [ 

re of the calibration process and, thus, confirm the 

WSM uncertainty calculation assumption. The ability to calibrate is the first step in establishing 

the operability condition of the device. When a "leave alone zone" concept is incorporated into 

the calibration process, it is incumbent upon the plant staff to verify through the calibration trend 

evaluation process that a calibration bias is not introduced. 

7. The transmitter SD will be evaluated [ 

difference between [ 

recording of the [ 

]"·e Transmitter drift is defined as the arithmetic 

]"·e The 

re at the same points, 

determines the transmitter drift. When combined with previous drift data for that device, the 

trend characteristics of drift for that device can be determined. The transmitter characteristics 

establish the performance of that transmitter. [ 

]"'e The magnitude of drift for a transmitter is the 

second indication of the operability condition of the device. 

It should be noted for (1) and (5) above that it is not necessary for the instrument technician to recalibrate 

a device or channel ifthe As Found condition is not exactly at the nominal condition, but is within the 

two-sided ( ±) ALT. As noted above, the uncertainty calculations assume that the ALT (conservative and 

non-conservative direction) is satisfied on a reasonable, statistical basis, not that the nominal condition is 

satisfied exactly. The evaluations above assume that the SCA, SD, RCA and RD parameter values noted 

in Tables 3-1 and 3-2 are satisfied on at least a two-sided(±) 95 % probability I 95 % confidence level 

basis. Therefore, it is necessary for the plant to periodically re-verify the continued validity of these 

assumptions. Westinghouse recommends that this verification be performed [ 

re This prevents the institution of non-conservative biases due to a procedural (or unwritten 

cultural) basis without the plant staffs knowledge and appropriate treatment. 

In summary, a sensor/transmitter or process rack channel is considered to be "calibrated" when the two­

sided (±)ALT for all points over three passes is satisfied. An instrument technician may determine to 

recalibrate if near the extremes of the ALT, but it is not required. Recalibration is explicitly required any 

time the As Found condition of the device or channel is outside of the ALT. A device or channel may 

not be left outside the ALT without declaring the device or channel "inoperable" and appropriate action 

taken. Thus, an ALT may be considered as an outer limit for the purposes of calibration and instrument 

uncertainty calculations. 
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Process rack [ 

t·e 
Thus, Westinghouse has concluded, that for operable process racks, AFT= ALT= RCA. With respect to 

sensor/transmitters, the AFT = SD, based initially on the vendor specification data and subsequently on 

the periodic evaluation of SD data [ re 

The above results in the WSM's reliance on the NTS, and not the Limiting Trip Setpoint (LTSP) as 

defined in ISA-67.04.01-2006 (R201 l) (Reference 3) or the Limiting Setpoint (LSP) as defined in RIS 

2006-17 (Reference 15). Specific to Reference 15, the LSP is noted as: " ... the limiting setting/or the 

channel trip setpoint (ISP) considering all credible instrument errors associated with the instrument 

channel. The LSP is the limiting value to which the channel must be reset at the conclusion of periodic 

testing to ensure the safety limit (SL) will not be exceeded if a design basis event occurs before the next 

periodic surveillance or calibration. " As noted on the previous page, with respect to the WSM, 

operability of the process racks is defined as the ability to be calibrated about the calibration points 

across the instrument span, including the NTS (ALT about the calibration points, including the NTS), 

and subsequent surveillance should find the channel within the AFT =ALT about the calibration points, 

including the NTS. On those rare occasions that the channel is found outside of the AFT =ALT, 

operability requirements would be initially satisfied via recalibration about the calibration points across 

the instrument span, including reset about the NTS. Operability defined as conservative with respect to a 

zero margin LSP is a concept that is insufficient for the WSM, and is inconsistent with its basic 

assumption of the AFT = ALT = RCA definition. In order to have confidence (statistical or otherwise) 

of appropriate operation of the process racks, it is necessary that the process racks operate within the 

two-sided(±) limits defined about the calibration points across the instrument span, including the NTS. 

This is particularly true for protection functions that have historical NTS values that generate large CSA 

margins. From a WSM perspective, systematic allowance of large drift magnitudes in excess of 

equipment design - either by large magnitude RD or RMTE terms or utilization of an LSP, generates a 

false sense of security which is inappropriate for future operation consideration, and which erodes the 

concept of performance based specifications and limits. 

5.2 Process Rack Operability Assessment Program and Criteria 

The parameter of most interest as an indication of process rack operability is verification of the Reference 

Accuracy [ re. The next parameter of interest is the process rack relative drift 

[ ]a.e found to be within RD, where RD is the two-sided (±) 95/95 

drift value assumed for that channel. However, this would require the instrument technician to record and 

have available in the field both the current As Found and the previous As Left condition data to perform a 

calculation in the field. Generally, plants are reluctant to perform this field calculation due to the 

requirements of having the [ 
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determination and the need for independent calculation verification. Few plants require that the 

re condition be ascertained prior to performance of a surveillance test or are 

set up for independent verification of calculations in the field. 

An alternative for the process racks is the Westinghouse method for use of a fixed magnitude, two-sided 

(±)AFT about the calibration points across the instrument span, including the NTS. It would be 

reasonable for this AFT to be RMTE + RD, where RD is the actual statistically determined 95/95 drift 

value and RMTE is defined in the plant procedures. However, comparison of this value with the RCA 

tolerance utilized in the Westinghouse uncertainty calculations would yield a value where the AFT is less 

than the RCA tolerance (ALT). [ 

]"'e Therefore, a more reasonable approach for the plant staff to follow was 

determined. An AFT criterion based on an absolute magnitude that is the same as the RCA criterion, i.e., 

the allowed deviation from the calibration points across the instrument span, including the NTS, on an 

absolute indication basis is plus or minus(±) the RCA tolerance (ALT). A channel found inside the RCA 

tolerance (ALT) on an indicated basis at all calibration points is considered to be operable. A channel 

found outside the RCA tolerance (ALT) at a single calibration point is evaluated and recalibrated utilizing 

three passes across the instrument span. The channel must be returned to within the ALT at all three pass 

calibration points for the channel to be considered operable. This criterion is incorporated into plant, 

function specific calibration and drift procedures as the defined ALT about the calibration points, 

including the NTS. [ 

J"'e A channel found to exceed this criterion multiple times 

should trigger a more comprehensive evaluation of the operability of the channel. Thus, more elaborate 

evaluation and monitoring may be included, as necessary, if the drift is found to be excessive or the 

channel is difficult to calibrate. 

5.3 Application of Process Rack Operability Assessment to the Plant Technical 

Specifications 

The drift operability criteria described for the process racks in Section 5.2 are based on a statistical 

evaluation of the performance of the installed hardware. These criteria [ 
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Sections 5 .1 and 5 .2 are consistent with the recommendations of the Westinghouse paper presented at the 

June 1994, ISA/EPRI conference in Orlando, Florida (Reference 16). In addition, the plant operability 

assessment processes described in Sections 5.2 and 5.3 are consistent with the basic intent of 

ISA-67.04.01-2006 (R201 l) (Reference 3). Therefore, the ALT and AFT magnitudes are "performance 

based" and are determined by adding (subtracting) the calibration accuracy (RCA=ALT=AFT) of the 

device tested during the Channel Operational Test to the NTS. 

An example of the ALT and AFT calculations for the process racks is: 

Pressurizer Pressure - Low (Safety Injection) 

ALT/AFT Determination 

NTS = 1850 psig 

SPAN = 800 psi 

RCA=[ 

ALT=NTS±RCA 

(+)ALT= I 
(-) ALT= l 
AFT= NTS ±RCA 

(+)AFT= I 
(-) AFT= l 

See Table 3-1, the section labeled "Example Scaling Information at Calibration Points" for the process 

rack ALT and AFT limits about each of the calibration points across the instrument span. 

Those plants that opt for Option A of TSTF-493 Revision 4 (Reference 18) will have one of several 

parameters listed in the Technical Specifications for RTS/ESFAS functions. These options and the 

Westinghouse recommendations that address them are noted below. 

l. Allowable Value only, 

2. Nominal Trip Setpoint only and 

3. Nominal Trip Setpoint and Allowable Value. 
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Of the three approaches, Westinghouse recommends the Technical Specifications include the NTS only 

(2) as that places control on the parameter of primary interest, the NTS. As the WSM does not support 

the Allowable Value concept, for (1) and (3); Westinghouse will provide only the ±ALT and ±AFT 

values for the calibration points across the instrument span, including the NTS. 

Those plants that opt for Option B ofTSTF-493 Revision 4 (Reference 18) will relocate the RTS/ESFAS 

trip setpoints values from the Technical Specifications and utilize a Setpoint Control Program (SCP). The 

Westinghouse recommendations for an SCP based on the WSM are identified in WCAP-17503-P, 

Revision 1 (Reference 19). In this instance, the process rack ±ALT and ±AFT values for the calibration 

points across the instrument span, including the NTS, for each protection function are defined in an 

administratively controlled document. If the protection function uncertainty calculations are performed 

by Westinghouse, this document would be a plant specific WCAP providing a summary of the 

uncertainty calculations with tables identifying the process rack ±ALT and ±AFT values for the 

calibration points across the instrument span, including the NTS. 

5.4 Sensor/Transmitter Operability Assessment Program and Criteria 

The parameter of most interest for indication of transmitter operability is verification of the Reference 

Accuracy [ l"'c. The next parameter of interest is the transmitter relative drift 

l"'c for the calibration points across the instrument span found to 

be within SD, where SD is the two-sided(±) 95/95 drift value assumed for that device. However, this 

would require the instrument technician to record and have available in the field both the [ 

l"'c condition data to perform calculations in the field. 

Generally, plants are reluctant to perform these field calculations due to the requirements of having the 

l"'c values for that device at the time of the drift determination and the need 

for independent calculation verification. Few plants require that the [ 

l"'c be ascertained prior to performance of a surveillance test or are set up for independent 

verification of calculations in the field. 

An alternative for the transmitters is the very common method of use of a fixed magnitude, two-sided ( ±) 

AFT about each of the nominal calibration points, e.g., 0 %, 25 %, 50 %, 75 % and 100 % span. Based 

on the [ la,c operability of the device is determined as follows. 

1. A transmitter found inside the SCA tolerance (ALT) about all calibration points, on an indicated basis 

l"'c is considered to be operable. Two more sequential passes of data inside the ALT 

must be gathered for confirmation of the Reference Accuracy. 

2. A transmitter found outside the SCA tolerance (ALT) about one or more calibration point(s) but 

within the SD (AFT) at all of the calibration points [ l"'c is considered operable and 

must be recalibrated (three complete passes). 

3. A transmitter found outside the SD (AFT) at three or more calibration point(s) [ l"'c is 
considered inoperable. A condition report should be initiated and the device must be recalibrated 

(three complete passes) to demonstrate a return to an operable condition. 

53 
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In all cases, for the device to be considered operable, the transmitter must be returned to within the ALT 

about all desired calibration points (three complete passes). This criterion is incorporated into plant, 

function specific calibration and drift procedures as the defined ALT about the desired calibration points. 

[ 

t· 0
• This comparison can then be utilized to 

ensure consistency with the assumptions of the uncertainty calculations documented in Tables 3-1 

through 3-3, see Assumption 7. A transmitter found to exceed this criterion multiple times should trigger 

a more comprehensive evaluation of the operability of the device. Thus, more elaborate evaluation and 

monitoring may be included, as necessary, if the drift is found to be excessive or the transmitter is 

difficult to calibrate. 

5.5 Application of the Sensor/Transmitter Operability Assessment 

The drift operability criteria described for transmitters in Section 5.4 are based on a statistical evaluation 

of the performance of the installed hardware. These criteria [ 

Utilizing the approach of Section 5.4, ALT and AFT values for the transmitter would be defined at the 

multiple calibration points, as noted in Table 3-1. An example is provided below. 

WCAP-17504-NP-A 

Pressurizer Pressure - Low (Safety lrif ection) 

[ 
ALT/AFT Determination 

SPAN= 800 psi I 16 mA 

Calibration Points = 0 %, 25 %, 50 %, 75 %, 100 % span 

Calibration zero = 1700 psig 

Calibration Points = 1700, 1900, 2100, 2300, 2500 psig 
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ALT = Calibration Point ± SCA 

a,c 

0 % span: (+)ALT= (-)ALT= 

25 % span: (+)ALT= (-)ALT= 

50 % span: (+)ALT= (-)ALT= 

75 % span: (+)ALT= (-)ALT= 

100 % span: (+)ALT= (-)ALT= 

The above ALT values would be found in the calibration procedure. 

0 % span: 

25 % span: 

50 % span: 

75 % span: 

100 % span: 

AFT = Calibration Point± SD 

(+)AFT= 

(+)AFT= 

(+)AFT= 

(+)AFT= 

(+)AFT= 

a,c 

(-)AFT= 

(-)AFT= 

(-)AFT= 

(-)AFT= 

(-)AFT= 

The above AFT values would be found in the surveillance procedure. 
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6.0 SUMMARY OF IMPORTANT POINTS 

Noted below is a summary of important points or assumptions with regards to the WSM. 

1. The basic algorithm is an SRSS, accounting for M&TE dependency with the calibration or drift 
parameter. 

2. Protection function uncertainty calculations are based on a single channel. 

3. 

4. Westinghouse instrument uncertainties are two-sided. 

5. EA terms are not considered statistically dependent with all other parameters, however, the EA 
terms are generally large magnitude, non-random terms that are conservatively treated as limits of 
error. 

6. 

7. PMA terms provide allowances for the non-instrument related effects. 

8. PEA term accounts for uncertainties due to metering devices, such as elbows, venturis, and 
orifice plates. In RTS/ESFAS uncertainty calculations, these are limited in application to flow 
measurements, e.g., RCS Flow (Cold Leg Elbow Taps, Cold Leg Bends, Hot Leg Elbows), Steam 
Flow, Feedwater Flow and Steam Generator Blowdown Flow. 

9. The PEA term may be used for potential transformer characteristics for Undervoltage 
applications. 

10. The protection function CSA value is a two-sided(±) 95 % probability at a 95 % confidence level 
(95/95) result. 

11. The control function CSA value is a two-sided(±) 95 % probability at a 95 % confidence level 
(95/95) result. 

12. [ 

13. There are typically two types of digital protection functions, 1) form/fit/function replacement for 
an analog channel and, 2) complex functions that utilize multiple intermediate calculations. 

14. [ 
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15. [ 

16. Westinghouse reports CSA values to one decimal place using the technique of rounding down 
values less than 0.05 % span and rounding up values greater than or equal to 0.05 % span. 

17. For process racks, AFT = ALT = RCA, i.e., the AFT is a two-sided parameter ( ±) about the 
calibration points across the instrument span, including the NTS. 

18. For transmitters, the AFT is a two-sided parameter(±) about the calibration points (absolute 
drift), or the AFT is a two-sided parameter(±) about the calibration recorded [ 

re (relative drift). 

19. For process racks, the ALT is a two-sided(±) parameter equal to the RCA about the the 
calibration points across the instrument span, including the NTS. 

20. For transmitters, the ALT is defined as the two-sided(±) SCA magnitude about the desired 
calibration points. 

21. Margin is defined to be a non-negative number. 

22. Westinghouse defines the NTS as the LSSS for the RTS and ESF AS functions listed in the plant 
Technical Specifications. 

23. RCA is the two-sided(±) calibration tolerance of the process racks as reflected in the plant 
calibration procedures. 

24. RCA is defined at multiple points across the calibration range of the channel, and specifically at 
the NTS for the bistable or trip module. 

25. The RCA magnitude should be, and calibration procedure should confirm, the Reference 
Accuracy of the instrument process racks, i.e., requires gathering data from three passes up/three 
passes down. 

26. Recording and trending of the three pass As Left condition data of the process racks (ALT = 
RCA) is necessary to assure conformance with the uncertainty calculation basic assumptions. 

27. It is assumed that individual modules in a loop are calibrated to a particular tolerance and that the 
process loop (as a string) is verified to be calibrated to the RCA. [ 

28. Recording and trending of the [ t'e data of the process racks (RD) is 
necessary to assure conformance with the uncertainty calculation basic assumptions. 

29. Actual SAL values are determined, or confirmed, by review of the plant safety analyses. 

30. The SAL is the starting point for determination of the acceptability of the CSA. 

31. The two-sided (±) calibration tolerance for a sensor or transmitter (ALT) is defined in the plant 
calibration procedures. 
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32. The SCA is defined at multiple points across the calibration range of the channel. 

33. The SCA magnitude should be, and the calibration procedure should confirm, the Reference 
Accuracy of the device, i.e., requires gathering data from three passes up/three passes down. 

34. Recording and trending of the three pass As Left condition data of the sensor or transmitter 
(SCA) is necessary to assure conformance with the uncertainty calculation basic assumptions. 

35. Recording and trending of the [ ]"'e data of the sensor or transmitter 
(SD) is necessary to assure conformance with the uncertainty calculation basic assumptions. 

36. [ 

37. [ 

38. [ 

39. [ 

40. [ re 
41. [ 

42. Westinghouse will not pool data from multiple sites or different vendor hardware. 

43. [ 

44. [ 

45. [ 

46. [ 

47. [ 
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48. [ 

49. The instrument technicians make reasonable attempts to achieve the NTS as an As Left condition 
at the start of each process rack's surveillance interval, i.e., the calibration error is driven towards 
0.0 % span. 

50. The process rack calibration accuracy (As Left values) will be evaluated [ 

]a,c 

51. The ability to calibrate is the first step in establishing the operability condition of the instrument 
channel. 

52. When a "leave alone zone" concept is incorporated into the calibration process, it is incumbent 
upon the plant staff to verify through the calibration trend evaluation process that a calibration 
bias is not introduced. 

53. [ 

54. The recording of the [ re determines 
the instrument drift. The magnitude of drift for an instrument channel/rack is the second 
indication of the operability condition of the instrument channel/rack. 

55. The process racks, including the bistables, are verified/functionally tested in a string or loop 
process. 

56. The instrument technicians make reasonable attempts to achieve a small calibration error as an As 
Left condition at the start of each transmitter's surveillance interval, i.e., the calibration error is 
driven towards 0.0 % span. 

57. The transmitter calibration accuracy (As Left values) will be evaluated [ 

58. The ability to calibrate is the first step in establishing the operability condition of the device. 

59. The transmitter drift will be evaluated [ 

60. The transmitter characteristics establish the performance of that transmitter. The magnitude of 
drift for a transmitter is the second indication of the operability condition of the device. 

61. The operability evaluations confirm that the SCA, SD, RCA and RD parameter values are 
satisfied on at least a two-sided(±) 95 % probability I 95 % confidence level basis. Therefore, it 
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is necessary to periodically re-verify the continued validity of these assumptions. Westinghouse 
recommends verification [ t·c 

62. The WSM relies on the NTS as the initial condition for process rack operability evaluations. 

64. Process rack ALT and AFT magnitudes are "performance based" and are determined by adding 
(subtracting) the calibration accuracy (RCA=ALT=AFT) of the device tested during the Channel 
Operational Test to the NTS. 

65. With regards to TSTF-493 Revision 4, Option A: as the WSM does not support the Allowable 
Value concept; Westinghouse will provide only the ±ALT and ±AFT values for the calibration 
points across the instrument span, including the NTS. 

66. With regards to TSTF-493 Revision 4, Option B, Westinghouse recommendations are identified 
in WCAP-17503-P, Revision 1. 

67. Westinghouse has defined a three step transmitter operability evaluation process based on drift. 

a. Iffound inside the SCA tolerance (ALT) about all calibration points on an indicated basis 

[ ]a,c - the transmitter is considered to be operable and may be 

recalibrated. Two more sequential passes of data inside the ALT must be gathered for 

confirmation of the Reference Accuracy. 

b. If found outside the SCA tolerance (ALT) about one or more calibration point(s) but 

within the SD (AFT) at all of the calibration points [ ]a,c - the transmitter 

is considered operable and must be recalibrated (three complete passes). 

c. If found outside the SD (AFT) at three or more calibration point(s) [ t·c -
the transmitter is considered inoperable. A condition report should be initiated and the 

device must be recalibrated (three complete passes) to demonstrate a return to an 

operable condition. 

In all cases, for the device to be considered operable, the transmitter must be returned to within 

the ALT about all desired calibration points (for the three complete passes). 
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30. APP-GW-GLR-137, Revision 1, "Bases of Digital Overpower and Overtemperature Delta-T 

(OPilT/OTilT) Reactor Trips," Westinghouse Electric Company LLC, February 2011. 

31. NRC Information Notice 96-22: "Improper Equipment Settings Due to the Use of 

Nontemperature-Compensated Test Equipment," Nuclear Regulatory Commission, April 1996. 

32. IEEE Std 498-1990, "Standard Requirements for the Calibration and Control of Measuring and 

Test Equipment Used in Nuclear Facilities," Institute of Electrical and Electronics Engineers, 

December 1990. 

3 Microsoft and Excel are either registered trademarks or trademarks of Microsoft Corporation in the United 
States and/or other countries 
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33. Draft Regulatory Guide DG-1141, (Proposed Revision 4 of Regulatory Guide 1.105, dated 

December 1999), "Setpoints for Safety-Related Instrumentation," (ML08I630179), Nuclear 

Regulatory Commission, June 2014. 
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APPENDIX A: NRC BTP 7-12 ACCEPTANCE CRITERIA 

I. Facility setpoint list identifYing safety setpoints and non-safety setpointsfor functions 
providing protective functions important to safety or that are relevant to compliance with 
technical specification limiting conditions for operation. 

2. Identification of safety setpoints that are not safety-limit-related LSSS and the basis for this 
determination. 

3. Identification of setpoints that trigger procedural actions that are important to safety. 

4. Description of the setpoint methodology and procedures used in determining setpoints, 
including information sources, scope, assumptions, interface reviews, and statistical 
methods. 

5. Terminology used to describe limits, allowances, and tolerances, and environmental or 
other effects used to support setpoint calculations. 

6. Technical specifications and basis for LSSSs. 

7. Basis for acceptable as-found band and acceptable as-left band and determination of the 
instrument operability based on acceptable as-found band and acceptable as-left band. 
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8. Basis for calibration intervals. 

9. Basis for assumptions regarding instrument uncertainties and discussion of the method 
used to determine uncertainty values. 

10. Description of the provisions for control of measuring and test equipment used for 
calibration of the instrument. 

11. Description of the program and methodology used to monitor and manage instrument 
uncertainties, including drift. 

12. Description of the functional and performance criteria for the initiation and execution of 
the sqfety fanctions at the setpoints. 

13. Instrument specifications, including range, accuracy, repeatability, hysteresis, dynamic 
response, environmental qualification, calibration reference, and calibration intervals 
for each instrument type. 

14. Instrument loop diagrams showing all hardware elements of the instrument loop(s). 
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15. Instrument and tubing layout drawings and installation details showing locations and 
elevations of instruments and tubing relative to a reference datum, as well as the points 
where the instrument interfaces with the monitored process. 

16. For digital instrumentation, the configuration database for the instrumentation functions, 
and identification of digital elements (hardware and software) where error could be 
introduced into the measurement - for example, errors that could result from analog-to­
digital or digital-to analog conversion or from numerical methods used in the software 
(e.g., curve fitting). 

17. The description of assumptions in accordance with ISA-S67. 04, should include the 
environmental allowances (temperature, pressure, humidity, radiation, vibration, 
seismic, and electrical) for the instruments. 
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APPENDIX B: NRC BTP 7-12 REVIEW PROCEDURES 

I. Relationships between the safety limit, analytical limit, limiting trip setpoint, the allowable 
value, the setpoint, the acceptable as-found band, the acceptable as-left band, and the 
setting tolerance. 

2. The reviewer should assure that the setpoint technical specifications meet the requirements 
of 10 CFR 50.36. Additional information related to setpoint technical specifications is 
provided in RIS 2006-17. 

3. Basis for selection of the trip setpoint. 

4. Uncertainty terms that are addressed. 

5. Method used to combine uncertainty terms. 

6. Justification of statistical combination. 

7. Relationship between instrument and process measurements units. 
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8. Data used to select the trip setpoint, including the source of the data. 

9. Assumptions used to select the trip setpoint (e.g., ambient temperature limits for equipment 
calibration and operation, potential for harsh accident environment). 

10. Instrument installation details and bias values that could affect the setpoint. 

11. Correction factors used to determine the setpoint (e.g., pressure compensation to account 
for elevation difference between the trip measurement point and the sensor physical 
location). 

12. Instrument test, calibration or vendor data, as-found and as-left; each instrument should 
be demonstrated to have random drift by empirical and field data. Evaluation results 
should be reflected appropriately in the uncertainty terms, including the setpoint 
methodology. 
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APPENDIX C: Westinghouse Letter LTR-NRC-15-37 

Submittal of "Westinghouse Responses to U.S. Nuclear Regulatory Commission Request for 
Additional Information for the Topical Reports (TRs) WCAP-17503-P/WCAP-17503-NP, 

Revision 0, 'Westinghouse Generic Setpoint Control Program Recommendations' and WCAP-
17504-P/WCAP-17504-NP, Revision O, 'Westinghouse Generic Setpoint Methodology' (TAC 

No. ME8115)" (Proprietary/Non-Proprietary). 

(Limited to NP-Attachment B) 
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@Westinghouse 

U.8. Nuclear Regulatocy Commission 
Document Control Desk 
11555 RookvillePlkc 
Rccki.'i!le, :MD 208:52 

Westinghouse El4lelrlc Company 
1000 We51fn9house Drive 
Cranberry Township, F'ermsylvanla 1aoaa 
USA 

Oi.-cct tel: (412) 374-4643 
Dir~ct filx: (724) 94()..8560. 

e-mail: greshaja@weslliigh(luse.oom 

LT.l:l~NRC-15-37 

June 25, 2015 

Subject Sulnnittal of "Westinghouse Responses to U.S. Nuclear Regulatory Commission Request for 
Additional Information for the Topical Report~ (TRs) WCAP~ l 7503-P/WCAP-17503-NP, 
Revision o. •westmghouse Generic Setpoint Control Program R.eoommemlations' and WCAP~ 
I 7S04-P/WCAP-l 751H-NP. Revision 0, 'Westinghouse Generic Setpoint Methodology• (TAC 
No. ll.1E8115)" (Proprfotary/Non~Proprietary). 

Enclosed are the proprictruy and non-proprietary versions of""Westinghouse Responses to U.S. Nuclear 
Regulatory Commis..,ion Request for Addition.al Infottmttion for the Topical Reports ((Rs) WCAP-
17500~P/\VCAP-l 7503-NP, Revision O, 'Westinghouse Generic Setpoint Control Program 
Recommendations' and WCAJ•.J7504~P/WCAP-l7504-NP, Rcvisioo 0, 'Westinghouse Genarfo Setpoint 
Methodology• (TAC No. ME.8115)" 

Also ~m:fosed are: 

1. An Application fol' Withholding Proprietmy In.formation from Public Disclosure, AW-15-4172 
(Non-Proprietary), with Proprietary Information Notice and Copyright Notice 

2. An Affidavit (Non-Proprietary). 

This submittal contains proprietary information ofWestinghou.~ Electric Company LLC. In 
confonnancc with the requirements of l-0 CFR Section 2.390, as amended, of.tlul Commission's 
regulations. we are enctooittg wilh this submittal an Application for Withholding Proprietary Information 
fi:om Public Discfosurc and an Affidavit. The Affidavit sets forth lhe basis on whlcli the infunnation 
identified as proprienuy may be withheld from public disclosure by the Commission, 

Correspondence with respect to the proprietuy aspects of the Application for Withholding or the 
We$:inghou..5e Affidavit should reference AW-I 5-4172 and should be addres...ed to James A. Gresham, 
Manager, fulgulatory Compliance, Westh1ghouse Electric Company, 100{) Westinghot!Stl Drive, 
Bui]ding 3 Suite 310, Cranhmy Township. Pennsylvania 16066. 

Enclosures 
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@Westinghouse Westinghouse fi;lectrlo Company 
1000 Wes.llnghol!.!Se Drive 
Ctanberny Township, Pennsylvania 16000 
USA 

U.S. Nuclear Regulatmy Commission 
Document C<mlrol Desk 
11555 Rook.ville Pike 
Rockville, MD 208S2 

DJ:rect tel: ( 412) 374-4643 
DiRci tax: {72.4) 94{Jl.856-0 

e--mm!: greshaja@westinglmuse,oom 

AW-15-4172 

June 25, 20i5 

APPLICATION FOR WITJ_fHO~DING P8,C'!fB.Jf;TARY 
INFORMATrQNf!tO..MJ1UBLIC DISCWSURE 

Subject: LTR-NRC-lS.37 P-Attachmimt, "Westinghouse Responses to U.S. Nuolear Regula.t-O!j' 
Commission R.equ.est fur Addit:iQUIU information for the Topical Repocts (TRs) WCAP~ 
17SOO.-P/WCAP-17S03~NP, Revision 0, 'Westinghouse Generic Setpoint Contro1 Program 
Recommendations' ancl WCAP·17504.P/WCAP-l7:504-NP, Revision 0, 'Westinghouse 
Generi<C Setpolnt Methodology' {TAC No. ME8i 15)" (Proprictm"y) 

Refenm.ce: Letter from Jame.~ A. G~~u to JJooument Control Desk, LTR-NRC-15-37, dated 
Juiie 25. 2015 

The Application for Withholdiug Proprietary Information .from Pub]fo Disclrnmre is submitted by 
Westinghouse Electric Company LLC (Wcstingbause), pl.HSllillltto tbe provL'>ioos ofpar~h (b)(l) of 
Scd:ion 2.390 of the Commission•s ~g11Iaticm.">. It contains comrneroia:I strategic information proprietary 
to We...,ti11gbouse an.d cu.s.tomruily held in confldcnoe, 

The proprietary inforniation fur whicll witllholdinf,l ts being requested is identified in the propridaly 
version of tb.e subject report. In coofonrnmce with W CPR ~ction 2.390, Affidavit A W-1 S-4172 
a-ccompanfcs this Application for Withholding Proprietary fofomietion from Public Di:wlosurc, setting 
forth the I.mis on which the identified propriefmy infurn1atioo may be withheld from public disc]asme. 

Accordingly. it is respectfully requ~ that the s.ubject. information which is propriet111y to Westinghouse 
be withlleld from public disclosure. in accordance with 10 CFR Sootlon 2.390 of the Commi$ion •i;; 
regulations. 

Correspondence with respect to the proprietary aspects of the Application for Withholding or the 
accompmying Affidavit should reference A W-15-4 I 72 and should be ad:dresse:d to James A. Gresham, 
Man.ager, Regulatory Compliance, Westingho11Se Electric Company, 10[10 Westinghouse Drive, 
Building 3 Suite 310, Cranberry Township. Pennsylvania I 6066. 
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AW-15-4172 

June 2s. 2015 

AFFrDAVrT 

COl\ifMONWEALTH OF PENNSYLVANIA; 

SS 

COUNTY OF SUTLER: 

I, Henry A. Sepp. am authorized to exooute this Affidavit on behalf of Westinghouse Electric 

Company LLC (Westinghouse). and that the averments of fact set fortl1 in this Affidavit are true and 

correct to the best of my knowlooge. illfonnation, and belief. 

6~4· 
CRE----Systems and Compmients Engineering 
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2 AW-154172 

(1) I am Director, CRE-Syslems and Components Engineering, We.~tingh-0use Eiectric Company 

l.l..C (Westinghouse), and as s.uc.h, I have been specifically deicg.'l.te.d the function ofrevf.ewing 

the proprietary infannation sought to be withheld from public disclosure ln eonne,"tion witb 

nuclear power plant licensing and ntlc making proceedings., and am authorb:ed to- appty for its 

withhnlding on behalf of Westinghouse. 

(2) r am making this Affidavit in conformance with the provisions of 10 CPR Section 2.390 of the 

Commission's regulations and it1 co~junction with the Wc:;tinghouse Application for \Vithholding 

Proprietary Information from Public Oi~ciosure accompanying this AffidaVit. 

(3) I have personal knowledge of the criteria ancl procedures milized by Westinghouse in designating 

infomia~ioo as a trade secret, privileged o!f as confidential commercial or financial int"ommtioti. 

(4) Pursuant tu the ptovisioru of paragraph (b)(4) of Section 2..390 of tile Commission's regulations, 

the following is furnished for consideration by the C.ommission in determining whether the 

information sought to be withheld from public distlosure should be withheld. 

(i) The information soaght to be withheld from public disclosure is owned and has been held 

in confidence by Westinghouse. 

(ii) Tile iufonnlltion Js of a type customarily heicl in corafidence by Westingho-use and not 

customarily disclosed to the public. Westinghouse has a rational basis for detenninmg 

the types of infunnatioo customarily held in oonfidence by it and. in iliat connection, 

utilizes a system r.o detcnnine when and whether to llotd ce1tai11 types of infonnation in 

confidence. The application of that syi.tcm and the substance of !hat system co11stitute 

Westinghouse policy and provide the rational basis requited. 

Under that system, infotrnll.tion is held in confidence if it falls in one or more of several 

types, the release of which might result in I.he !us:> of !ill existing or pa~enilitl competiti\'e 

ad\;antage, as follows: 

(a) 
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3 AW-lS-4172 

Westinghouse's competitors without li1le11se from Westinghouse constitutes a 

competitive coonomic advantago over other comp'llnies. 

(b) It consists of supporting data, including test data, relative to a process (or 

component, structure, tool, m(.-thod, etc.). the application of which data secures a 

competitive eeonomic advantage, e.g., by optimization or improved 

mmketability. 

( c) Its use by a competitor would reduce his expenditure of resources or improve his 

competitive position in the design, manufacture, shipment, installation, assuraJJce 

of quality, or licensing a similar product. 

( d) It reveals cost or price ififonnation, prod11t:tion capacities, budget levels, or 

commercial strategies of Westinghouse, its customers or suppliers. 

( e) It reveals aspce!S of pa~t, present, ar future Westinghouse or customer funded 

development plans and programs of potential commercial value to Westinghouse. 

{ f) It oonlairis patentable ideas, for which pa!cnt protccfion may ho desirable. 

(iii) There are :o;ound policy reasons: behind the Westinghouse system which include the 

followin.ff. 

(a) The use of such infonnation by Westinghouse gives Westinghouse a competitive 

adV11Rtage over its competitors. It is. therefore, withheld from disclosure to 

protect the Westinghouse competitive position. 

(b) It is information that is llllil'ketable in many ·ways, The extent to which such 

infom1ation is available to competitors dhninishcs the Westinghouse ability to 

sell products and services involving the use of the information. 

( c) Use by our competitor wo1tld put Westin~ouse at a competitive disadvantage by 

reducing his expenditure ofresources at our expense. 
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(d) Each component of proprietary information pertinent to a particular competitive 

advantage is potentially as valuable as the total competitive advantage. If 

competitors acquire components of proprietary information, any one component 

may be the key to the entire puzzle, thereby depriving Westinghouse of a 

competitive advantage. 

( e) Unrestricted disclosui:e would jeopardize the position of promini:.'tt<t:C of 

Westinghouse in the world market, mid thereby give a market advantage to the 

competiti-0n of those countries. 

(f) The Westinghouse capacity to invest corporate assets in research and 

development depe11ds upoo the Stice~ in obraininig and maintab:ting a 

competitive ad1/antage. 

(vi) The information is bei_ng transmitted to the Commission in eonfidcn~ and, under the 

provisions of 10 CFR Section 2.390, it is to be received in c®..fidence by the 

Commission. 

(v) The information sought to be protected is not available in public sources or available 

information has not been previously employed in the same original manner or method to 

~he best of our lmowledg-1: anid belief. 

(vi) The proprietary infonnation sought to be withheld in this submittal L~ that which is 

appropriately marked in L'IR-NRC~15~37 P-Atrachmcnt, "Westinghouse Responses to 

U.S. Nuclear Regulatory Commissio-n Request for Additiomd Information fur the Topical 

Reports (I'Rs) WCAP-17503-P/WCAP-17503-NP, Revision 0, •westinghouse Generic 

SetpQint Controt :Progfam Recommendations' and WCAP-17504-PfWCAP~ 17504-NP, 

Revision 0, •Westinghouse Generic Setpoint Methodology• (TAC No. ME811:5)" 

(Proprietary). for submi1tat to the Commission, being transmitted by Westi111ghouse letter, 

LTR-NRC-1 S-37. and A11plication fot Withholding Proprietmy Information from Public 

Discfosure, to the Document Control Desk. The proprietary infonnation a..;; Sl,lbmitted by 

Westinghouse is that associated with tile NRC review imd approval of \VCAP-17503-

P/WCAP-17503-NP, Revision 0 and WCAP-17:504-P/WCAP-17504-NP, Revision 0 and 

may be used only for tba!: pWJJose. 
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(a) This information is part of that which will enable We.o;tingbouse to: 

(i) Secure NRC approval of WCA.PQ11:S03-P/WCAP-17S03-NP, Revision 0 

and WCAP-I 7504-PIWCAP-I 7504-NP, Revision 0. 

(b) Further this infutmation has substantial c-0mmerchit value as follows; 

(i) Westinghouse plans to sell the use of similar informatimi to its customers 

for th<: purpose of performance of control and protection function 

instrument uncertainty calculations using a methodology that has 

received NRC priar approval. 

{ii) Westinghouse plans to sell the use of similar information to its customers 

for the purpose of assisting in the orgimi:r.ation and securing NRC 

approval of a phint-spooific Setpoint Control Program. 

(iii) Westinghouse can sell support and defense of industry guidelines and 

acceptance criteria for plant-specific applications. 

(iv) The infommtion requested to be withheld reveals the distinguishil'.lg 

aspects of a. methudology which was developed by Westinghouse. 

Public disclosure of this proprietary information is likely to cause snbstantiaJ harm to the 

competitive position of Westinghouse be~ it would enhance the ahilil)• of 

competitocs to provide similar uncertaillty calculations and coasultatiGn services. 

including licensing defe11Se services for cornmerciaJ power reactors without 

commensurate expenses. Also, public disclmrure of the information would enable others 

to use the infunnation to meet N.RC req-i.1irements for licensing documentation without 

purchasing the right kl u.se the informatfon. 

The development of the technology described in part by the information is the result of 

applying the results of many years of experience in an intensive Westinghouse effort !lllcl 

the expenditure of a considerable sum of money. 
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In order for competitors of Westinghouse to duplkate this information, s.imililt t('{;hnicfil 

programs would have to be perl'orm.ed and a significant manpower effort, having the 

requisite ta.lent and experience. would have 10 be expended. 

Further the deponent saycth. not. 
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PROPRIETARY INFORMATION NOTICE 

Transmitted herewith are proprietary and non"proprietary versions of documents furnished to the NRC in 
connection with requests for generic review and approval of\VCAP-17503-P/WCAP-17503-NP, 
Revision 0 and WCAP-l 7504-P/WCAP-17504-NP, Revision O. 

1n order to confonn to the req,uinmwnts of IO CFR 2.390 of the Commission's regulations concerning the 
protection of proprietwy information so submitted to the NRC, the information which is proprietary in the 
proprietalj' versions is contained within brackets, and where the proprietary information has been deleted 
in the non-proprictmy versions, only the brackets remain (the lnfonnation that was contained within the 
brackets in the proprietary versfous having been deler:cd). The justification for claiming the information 
so dCiligruited as proprietmy is indicated in both veri;ions hy meaos of lower case letters (a) tlirough (f) 
located as a superscript immediately following the brackets enclosing each item of information being 
idemitied as proprietary or in the margin opposite Stich information. These lower case letters refer to the 
type=s ofinfmmation Westinghouse customarily holds in coniidence identified in Seetions ( 4)(ii)(a) 
through (4)(H)(f) of the Affida\'it a«iompanying this transmittal pursuant to 10 CPR 2.390(b)(l). 

COPYRIGHT NOTICE 

The reports transmitted herewith eacll bear a Westinghouse copyright noti~. The NRC is pemritted to 
inake the number of copies of the infonnation oontained in these reports which are necessary for its 
internal use in connection with generic and plant-specific reviews QOO approvals as wc:ll as the issuance,. 
denial, amendment, transfer, renewal, modification, suspension, revOOlltion. or violation of a license, 
~rmit, order, or :reg11lation subject to the raquirements of 10 CFR 2.390 regarding restr(ct[ons on public 
disclo:nm:: to the extent such information has been identified as: prop-rie18r)' by W c:."tiiighouse, copyrjght 
protection notwithstanding. With respect to the non-propriclary versions of these reports. the NRC is 
permitted t" make the number of copies beyond those necessary for its imernal use whieh are necessary in 
order to have one copy available for public viewing in the approptlatc docket files in the public document 
roo1n in Washington, DC and ln lo~al public docmrumt rooms as may be required by NRC regulatiOJ1s if 
the numbt..--r of copies submitted is insufficient for this purpose. Copies made by the NRC must include 
the oopyright natioo in all instances and the proprietary notice if the original was identified as pooprfotmy. 
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LTR~C-15-37 :N"P-Attai:hm:et 

"\\'es:lll!ghouse Respomes fo U.S. ?ltud.ear &egma!l:ory Commission Reqlllil!'St fo1r _.\ddition-al 
Inf.o:nm1tion for the Topika11 Re-po1rlts (I'Rs) WCAP-l7503-PiWC_~-l7503-NP, R.ei\isiion 02 

"\\'esti.ng;ho111se Gem.erk Setpoint Control! Progr3m R:Kommendations' 3ndl WCAJP-l7504-JP/l\'CAP­
l 76D4-I\'-P' Reruion o, "WestmghonSI! Ce-neric Setpoiint MMhooology' (I'AC No_ !·ll'.:8115) 

(Non-"Proprie!l:ary) 

WCAP-17504-NP-A 

J'une:20l5 

Westinpome Elec:tr.i:: C~y 
llDOO Weotil!ghou;e Dihre 

Cr.uiln!I!yTomish:ip, PA !6056 

<!:::· 2015 We;.fuighouse !Electric COllllpm::ry LLC 
All llighti Re~ 

October 2016 
Revision 1 

80 



Westinghouse Non-Proprietary Class 3 

LTR-NRC-15-37 NP-Attachment B 

Westin1house Responses to NRC RAls on WCAP-17504-P 

1. AppHcability of WCAP-17504-P, Revision o., and WCAP-17504-NP, Revision 0, 
Westinghouse Generic Setpoint Methodology 

Please elaborate upon the statement of intended applicability for the Westinghouse 
genelic setpoint methodology that is contained ill Section 1 J) "Introduction_" Specmcally, 
state whether this metllodology document is applicable only to the Nuclear Steam 
Supply Systems {NSSS) of current operating 2-loop, 3-loop, and 4-loop Westinghouse 
plants, or whettler it is intended for use in safely applications for other types of reactors_ 

Westinghouse Res:pons:e: 

WCAP-17504-P provides: the bas:ic instrument uncertainty :algorithms for the Reactor Trip System (RTS) 

trip functions, !Engineered Safety features Acruatiion System (ESFASJ protection functions, Emerg,encv 

Operating Procedure (EOP) operator :action points:, c·ontrol s:ystem functions :assumed :as initial condition 
as::sumptions in the :safety analyses, and controD board and computer indication of pliant parameters 
utiliz·ed by the plant operators: to confirm proper operation of the control and protection 

instrumentation. This includes the following: 

• RTS functions: irlentified in Table 3.3.1-1 of NUREG-1431 (or equivalent for other NSSS 
"''endor designs:}, 

• ES FAS functions identffierl in Table 3.3.2-1 of NUREG-1431 (or equivalent for other NSSS 
vendor designs:}, 

• Operator action points as::sociatedl with tnstrumentation identified in Table 33.3-1 of 
NUREG-1431 (or equivalent for other NSSS vendor designs}, 

• Setpoints: associated with LCO 3-3.5;" Lo:ss of Power Dies:eB Generator Start Instrumentation"" 
of NUREG-1431 (or equivalent for other NSSS vendor designs), 

• Instrumentation :as::sociatedl with the <control and indication functions: identified in WCAP-
8567-P-A, "Improved Thennal Design Procerlure" and 

• Instrumentation associated with t:h,e control and indication functions identified in WCAP-
11397-P-A, "Revised Thermal Design Procedure." 

The plants for which this: methodology is considered applicable (when explicitly noted in the plant 

Updated Fin:al Safety Analysis: Report (UFSAR) in the equivalent of NUREG-1431, Vol. 2, Rev. 3.0, Sections 

B 3.3.1, B 33.2, B 3.3.3 and B 3.3.5, References) are: 

• Westinghouse designed 2, 3 and 4 loop NSSS, 

• Westinghouse designed AP1000e1, 

• Tos:hiba designed Advanced Boiling Water Reactor and 

• Combustion Engineering (C-E] designed NSSS. 

l AP100D 1s a tri<demark or registered trademark of Westinghouse Electric company LLC, its affiliates and/or 
subsidiaries in the united States of America and may be registered hi other countries throughout the world. All 
rights reserved. Unauthorized use is strictly prohibited. other names may be trademarks of their respectii1e 
owners. 

P:age !of 33 
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The methodology is not considered applicab!e to the uncertai:nt?i• calculations identified in the C-E 

dorument CEN-356{V)-P, "Modified Statistical Combination of Uncertainties," which are associated ·•'lith 

the operatitm of the C-E designed digital monitoring and protection systems, i.e., Core Operating limit 

Supervisory System (OOLSS) and Oore Protection Cala:i!ator System (CPCS). This: document was 

approved by the NRC in October, 1987. 

2. Uncertainties Defined by Plant Specific Baseline Documentation 

Please clarify the intent of the statement in the in!Jroductory paragraph to Section 2.0, 
where it states: "All appropriate and applicable uncertainties, as defined by a review 
of plant specific baseline design input documentation, are included in each 
protection, control or indlication function CSA caJculation.D (Emphasis added} For 
example, which uncertainty terms are defined by Westinghouse and which terms are 
defined by plant .specific baseline desigr:i documents? Are there any uncertainty terms 
that would not have been inc[uded in the expressions presented, ff there had not been a 
review of plant specific baseline de.sign input documentation? Or, is it intended to state 
that the values for each of the uncertainties in the expressions that follow are to be 
obtained through a review of tile plant specific baseline design input documentation? 
Also, please explain what is meant by the teJill 0 baseline• documentation. How are 
baseline docun1ents differentiated from other plant documents? 

Westinghouse Response: 

There are many potential cfiffer,entiators: with respect to documentation of instrument umertainties, 
e.g., the vendor, supplier, licensee, purchaser, environmental conditions, all of which can influence an 
uncertainty value. Jn addition, ther<e is no single answer as to who is responsible for a specific 
uncertainty term as it is: dependent on several variables:, e.g., did Westinghouse specify and qualify the 
device, or did the licensee purchase a vendor specified device? Westinghouse works: with the licensee 

to determine each uncertainty component based on the device specifications: anti plant control of the 
device. Starting at the top, Westinghouse would consider the following as: baseline design input 
documentation for an uncertainty calculation: 

• UFSAR Chapters 7 and 15, 
• Technical Specifications, 
• Supporting safety :analyses, 

• Supporting contr,ol system analyses, 

• Functional requirements documents, 

• Promss block diagrams:, 

• P&IDs:, As-Built drawings:, 
• Equipment vendor manuals:, 
• Equi prnent supplier infom:iation - purchasing sp.ecifications, 

• Qualification test reports, 
111 Licensee environmental calcu!ations, 

• Scaling calrulations:, 
• Sensor/transmitter calibration procedures and As Left data, 
• Sensor/transmitter surveillance procedur,es: and As Found data, 

• Pmcess rack calibration pro,cedures and As: Left data, 
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• Proress rack surveiBlam:e procedures andl As Found data and! 
1t Plant measurement and test equipment specifk:ations. 

With respect to who defines the uncertainty terms: - for a Westinghouse performed tmcertainty 

calculation following the methodology outlined in WCAP-175()4., Westinghouse i.s ultimately responsible 

for d,efining the terms utilized andl the corresponding 'tal ues v1itll lkensee over.sight and concurrence. 

Westinghouse will u.se appropriate information from tile list above to make tile determination of what 

to indude and the value. Even a simple protection function uncertainty calculation will use information 

from multiple sources:; equipment suppliers, contractoll"S, licensee and Westinghouse, i.'e., there is no 

.single source tllat can be defined for a given term. An example is a pres.sure transmitter purchased by 

the lioensee: 

I-

Witll respect t·D uncertainty term inclusion or exdu.sion, evaluations of plant component design, scaling, 

.safety analyses and calibration pr·ocedures: are appropriate to determine PMA term applicability and 

even tile basic uncertainty terms t·O be considered or modeled, e.g., Steam Generator Level [ 

i•«, Overtemperature a T I 
]"'" and Overpower lff [ 

r"'. Thus:, 
there is :significant :sensitivity to more than a basic understanding of the plant design and operation that 

is not evident from a cursory evaluation of tile basic uncertainty equations. A review crf the uncertainty 
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!Hjuations will al.so note the absence of a dynamic effects uncertainty term. Westinghouse uncertain!'( 

cal,c.ulati·ans reflect a steady state conditi,an_ Westinghouse assumes: that transient dynamic effects, e.g., 

transient and electronic filtering effects {lead, lag, rate lag], are modeled explicitly in tile safety analyses:, 

as they are in a Westinghouse performed s:aiety analysis. Westinghouse considers it appropriate to 

confirm this aspect if the safety ana,yses are performed by others, e.g., fuel reloads, containment 

integrityanatyses. Finally, there is the absence of EMl/Rfl uncertainties: in the uncertainty etiuations. It 

is impllSsible to mot:lel the unknown magnitudes: due to these effects. '\Nes:tin,ghouse retiuire:s the 

shieicfingfor EM! oradministrativ.e controls: preventing the presence of RF! around control and 

pr.otection system c:omptments. 

3. M&TE Uncertainty and Caribration StandaJrd Uncertainty Contribution to Total 
Instrument Channel Uncertainty 

The NRC staff notes the expresscons presented in Section 2.1 do not include a tenn 
representing the uncertainty of the calilmition transfer standard (Callbration Standard) 
used at the plant to calibrate the measurement and test equipment (M&TE} used for 
calibrating the installed plant instrumentation. Similarly, there does not appear to be an 
expression for calculating or evaluating an upper bound limit of the magnitude of either 
Rack or Sensor M&TE uncertainty to be included in total channel statistical anowance. 
The explanation on page 19 for the tem1 "RMTEr. (Rack Measurement & Test Equipment 
Accuracy) states: 

"When the magnitude of RMTE meets the requirements of ANSl/ISA-51.·1-1979 
(R 1993) (Reference 12, P- 6·1) it may be considered an integral part of RCA or 
RD. Uncertainties due to M&TE that are 10 times more accurate than the device 
being callbrated are considered insignificant and may not be included in the 
uncertainty cal culations.n 

Similarly, on page 21 the explanation for the term "SMTP (Sensor Measurement and 
Test Equipment Accuracy) states: 

"When the magnitude of SMTE meets the requirements of ANSl/ISA-51-1-1979 
(R-1993) (Reference 12, p_ 6·1) it may be considered an integral part of SCA. 
Uncertainties clue to M&TE that are 10 times more acicurate than the device 
being calibrated are considered insignificant and may not be included in the 
uncertainty cal cu!ations. n 

However, ANSl/ISA-51.1-1979 (R 1993) actually states: 

WCAP-17504-NP-A 

"When the accuracy rating of the reference measuring means is me tenth or less 
than that of the device under test, the accuracy rating of the reference measuring 
means may be ignored. When the aacuracy rating of the reference measuring 
means is one third or less, but gre<Jter than one tenth that of the device under 
tes~ the accuracy rnting of the reference measuring means shtJlJ be taken into 
accounC (Emphasis added) 
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In Section 4.0 "Westinghouse CaHibration and D:mt: Evaluation Proces.t:t of 
1/VCAP-17504-P, Revision D, and 1"'1lCAP-17504-iNP, Revision 0, Section 4.1 alnput Data~ 
st.ates: 

[ 

] {Emphasis added) 

The NRC staff also notes that Clause 5 of IEEE Standard 498-1985, "IEEE Standard 
Requirements for the Calibration and Control of Measuring and Test .Equipment Used in 
Nuclear Facilities," (which is not endorsed within NRC Regulatory Guide 1. ·105) states: 

"In genera!, the inaccuracy of the refer;ence standards shall conmbute no more 
than one fourth of the allowable measurtng and test equipment tolerance. 
However, when the actual inaccuracy of the measuring and test equipment is 
less than one fourth ofthe plant equipment tolerance, or if reference standards 
fess than one fourth of ilh·e toleram::e of the measuring and test equipment are not 
available, the requirement fur one fourth may not be necessary. The rationale for 
deviating from these requirements shall be justified and documented." 
(Emphasis added.) 

The NRC staff notes that M& TE maintained and calibrated in tightly controlled ambient 
environments (e.g., a plant l&C maintenance caribration laboratory controlled to 77 c-F ± 
2 ~F) and then brought into plant areas where a broad range of ambient temperature and 
humidity conditions exist,, it is possible to exceed the M&ifE manufacturer's reference 
conditions for its accuracy specifications, and it would be prudent to apply the 
manufacturer's degraded accuracy specification effect tem1s. \JI/hen employing such 
equipment for calibration of safety channel process measurement devices located in 
areas where the pEant ambient temperature oondrtions can vary significantly depending 
on seasona'l variations or plant operating status, the magnnude of M&TE uncertainty 
contriibuting to the measured device uncertainty can vary. As an example, a Fluke 
Model 45 Digit.a] Voltmeter set on fast reading rate and used for measuring a 20 mA 
output .of a transmitter would have a reference accuracy of± (0.05% of Reading + 2 
digits) and a resolution of 0.1 mA over a 1a~c to 28"C ambient temperature range, but 
has an accuracy de-rating temperature effect of ±{0.1 X (Accuracy SpecrC)(Lff) when 
operated outside the 1 a~c to 28"C (64.4 to B2.4"F) ambient temperature rang·e. Thus, 
a measurement reading of the 20 mA transmitter oulput taken within the (64.4 to 82.4"F} 
reference condition band would have a 1-sigma uncertainty of± 0.145 mA, but would 
have a 1-sigma uncertainty of± 0.252 mA when operated at 85cF - 90"F ambient 
conditions. 

The NRC staff also notes that the magnitude of M& TE uncertainty contribution to total 
channel uncertainty is based on several factors, including the M&TE manufacturer's 
pubiisl1ed reference accuracy when operated withm the reference oonditions applicable 
to that accuracy specification; the use of factors or alternate uncertainty terms for de­
rating M& TE accuracy if the M& TE is used under reference conditions outside the 

!Page S of 33 

WCAP-17504-NP-A October 2016 
Revision 1 

85 



Westinghouse Non-Proprietary Class 3 

pubmshed reference conditions (e.g., at ,el,evated or coldl ambient temperature 
conditions.) The M&TE L.mcertainfy contribution is also· dependent on the callbration 
standard accuracy used to calibrate the M&TE equipment, and tl1e readability of the 
M&TE. ft is also often based on the use of a combination of M&TE devices during a 
calibration proC"'....ss, such as tl1e applical!fon of an accurate test pressure gauge to 
measure the applied test pressure to the input of a pressure or differential pressure 
sensor, in conjunction with a digital voltmeter to measure the current output of the 
transmitter dropped across a precision test resistor. The input M& TE device um certainty 
must be propagated and oombined appropriately with that of the output M&TE device to 
arrive at total uncertainty due to M&TE. 

There are no terms in the Westinghouse uncertainty expressions of Secllion 2.0 
representing calibration standard uncertainty, and there are no formulas or expressions 
provided for evaluating the magnirude of SMTE and RMTE Therefore, it appears to the 
NRC staff that the Westinghouse uncertainfy expressions presume the accuracy rating 
ofthe reference measuring means for calibrating (M&TE) is always one-tenth or less 
than that of the M&TE device being calibrated, and also presume the resufting M&TE 
uncertainty is always one-tenth or less than that of tl1e sensor or group of rack devices 
under test 

a) Pf ease explain tl1e basis for this apparent presumption or provide clarification_ 
Include a description of any specific expectal!fons Westinghouse has [icensees to 
ensure: { 1) proper application of V'lestinghouse uncertainty expressions when 
verifying tl1at the accuracy rating of calibration standard ,equipment used for 
calibrating measurement and test equipment {M& TE) is ten times better than that of 
the device under test, and (2} that M&TE equipment accuracy is always better than 
or equal to the rack or sensor devh~e being calibrated_ If appropriate, please include 
a statement as to the relative signffican ce of the calibration standard uncertainty on 
the determination of M&TE uncertainty_ Also include a statement regarding the 
significance of M&TE uncertainty on total loop uncertainty in the event that the 
accuracy of such calibration standards is not at least ten times better than fue M& TE 
devices being calibrated, or the uncertainty of the M& TE devices is not one-tenth or 
better than the uncertainty of instrument channel devices being calibrated_ 

For example, in the event the acicuracy of selected plant calibration standards used 
for calibral!fng M& TE equipment is no bett·er than three or four times better than the 
accuracy of the M& TE devices b,eing calibr.ated (rath·er than the expected accuracy 
of ten :times or better, indicate the impact this result would have on the estimate of 
total [oop uncertainty and on rack calibration all0111ances, along with any safety 
margin that may exist within the methodology expressions that may bound the 
additional uncertainty due to M&TE equipment. Similarly, in the event that the M&TE 
uncertainty is not consistently one-tenth or less than that of the loop devices being 
calibrated, indicate the impact this condition would have on the estimate of total loop 
uncertainty and on rack calibration allowances, as well as the impact on any safety 
margin that may exist within the methodo'logy expressions that may bound the 
additional uncertainty due to M&TE equipment. 
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Westinghou:se Response: 

lt should not lbe construed that the generil: m:agnitudes of SMTE and RMTE in Westinghouse uncertainty 

calailations are :always one tenth of the SCA or IRCA. This :statement in the definition id!entifi;es th:at 

when plant specific M&TE for a function meets the 10:1 requirement, as dem1Jnstrated '.by calculation 

for the conditions under whidl the M& T1E ~vm be used, Le., :after ao:::ounting for temperature variation 

from the M& TE calibration environment, the effect of the M& TE magnirude on the CSA magnitude is 

minimal. WestinghoU!Se always evaluates the magnitud!e:s of SMTE and IRMTE for a Westinghouse 

performed uncertainty calculation. Exampl:es ofexplimly acoounting for SMT!E and RMTE magnitudes 

are WCAP-16361-P Re11. 1, "Westinghouse Setpoint Methodology for Protection Systems - AP1000," 

(see as :an example Table 3-8, "Pressurizer Pressure - Low & High"} and WCAP-17119-P Rev. 2, 

"Methodo1ogy for South Texas Project Units 3 and 4, ABWR Technical Specifiication Setpoints, Advam:ed 

Boiling Water Reactor South Texas Project- Units 3 & 4;' (see as an exampl·e Table 3-8, 1.1Reactoi-Vessel 

Steam Dome !Pressure High - RPS Trip Initiation"), both of which were generated under Westinghouse 

oontrol and are attadled for convenience. There are many other examples of Westinghouse perfo.rmec:I 

plant specific uncertainty calculations that demonstrate this aspect of the Wes!i:inghouse Setpoint 

Methodology. There are instances where [ 

]"·". There are more instances where [ 

]""- There ara other plant specifiic examples where I 

]"1'_ 

However, to explicitly address the NRC points, the following is noted. 

"' Westinghouse recommends to plants that M& TE should be as accurate as reasonably 
:achievable. In same instances this results in a ratio of 10:1 or better. It should be understood 
that Westinghouse makes recommendations, but in the actual anal•(sis, reflects the M&TE 
hardware the plant has procured and specified in its prooedures. It is incumlbent upon the plant 
to then maintain con:sistenC'( with the plant procedures and the applicable uncertainty 
calculation. 

" An M&T!E ratio of less than 10:1 must be explicitly included in the uncertainty calculation. 
" Westinghouse determines temperarure effects on M& TE, as defined by the M& TE vendor, 

based on the plant specific env'ironment and includes this effect when appropriate. This is 
·consistent with NRC Information Notice 96-22 and is included in the determination of meeting 

the 10:1 ratio. 
" While not explicitly applicable (because the :stanclam has been wittidrawn), Westinghous•e 

recommends that the I EEE-498 requirement (identified for ,calibration reference standards, i.e., 
working :standards} of 4:1 be applied when possible to M& TE as a ~ow.er limit, i.e., the ratio no 
less than. 

" However, Westinghouse also rec<ignizes that due to elevated zeroes or instrument turndown 
ratios, even a 1:1 ratio may not be reasonably achievabie, e.g., I !"''-
It is then clearly a requir·ement of the Westinghouse Set.P·Dint Methodology that SlvlTE and/or 
RMTE must be explicitly addre:ssecl in the uncertainty caJ,cu!ation. Westinghouse has n1l 
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r.ecolUection of a 1Nestinghouse performed uncertain!';' •calculation where rati·os of 1:1 or less 
·1"1ere not explicitly indiud1ed in the calculation. 

• As a general rule, Westinghouse [ 

]"" 
• 1.Vith the use of d~ital •electronics in both transmitters :andi process racks, it is becoming more 

difficult to achieve a 10:1 ratio for M& TIE. Westinghouse has performed e:xample calculations 
for two different functions to demonstrate the overaBI effect of calibration referern:e stam:lard 
magnitudes on the Channel Statistical AUow:ance (CSA}. The first calculation uses currently 
insta !led hardware - !Pressurizer Pressure with a Rosemount 1154SH9 transm itte.- and 
Westinghouse 7300 anal1Jg proc·ess racks. The second uses the latest hardware, transmiitter, 
racks and M & TE - Feedwater Pressure with a Rosemount 31D51CGS transmitter and Ovation 
digital process racks. Tables are presented with a range of M&TE to calibration reference 
standard ratios for b1Jth sets of calculations. 

WCAP-17504-NP-A October 2016 
Revision 1 

88 



Westinghouse Non-Proprietary Class 3 

WCAP-16361-P R·evision 1, "'Westinghouse Setpofnt Methodology for Protection Syst1ims - A.PlOOO" 

Ll.BLE ,!,:) 

ar:~strruuR f'MSStJRE -10\\' & HIGH 

Parm:nrt~r 

ll:tit'.I> ~br,1r.fo:; Ateiu~~· 

p_,11± M=~ & Test i::qu:ip=n.t !'..<:curacy 

F .. ;:ic:J;Dri.f!: 

[ 
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WCAP·1711!M~ Revisian 2, 11M·ethDclctogyfor Sauth Te"'as Project Units 3 and 4, ABWR Technical 

Specification Setpoints, Advanced Bailing Water ReactarSouth Tmi:as !Project lllnits 3 and 4" 

~~:!'.~-1.~&.tit~~_:;f~­

:! !$.m:..;i; l're.=>! ii:Jif..:t; 

l. Tu. por«Wl ~ nc ~C".>G{l..!l5il3S l'".:j~i) 
("-=J. Stm.,-tJGJ Af~<;> = 

i 

3-l9 

L 

If P'MAJJ +!PEAi~ +!St.A+ 511TE:~ + (SPE'I~ +•f:STEl~ + 1·sRA:i1 + i 1 , · - · · · _ · - .' · ~- _' · \. +EA+ BIAS 
IJ:SD +S:Mr.Ei + (RP~l\.)~ +I.RCA+ R.MTE)• + 1,RTI)' .,.~RD+ RMTE)l J -

[ 
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b} !flt is fue intent to fo[low the guidance of ANSJ!ISA 51.1-1979 {R 1993), please 
provide specific directions for licensees to fo[]ow \'then cmplementing the ANSUISA 
51.1-1979 guidance stating u\!Vhen the acCtJracy rating of the reference measuring 
means is one third or Jess, but greater than one tenth that of the device under test, 
the accuracy rating of the reference measuring means shaJI be taken into accolIIlit • 
Provide precautions, [Imitations, and minimum required steps to be taken when 
idenl!ifying and accounting for M&TE uncertainty. If appropriate, discuss the means 
to account for calibration standard accuracy and readability. 

Westinghouse Response: 

Westinghouse wouDcl reoommeml that the magnitude of SMTE and RMTE be determined for :all 

uncertainty c:alcul:ations. If the ratio of SCA:SMTE (or RCA:RMTE} is less than 10:1; Westinghouse would 

recommend th:atthe magnitude of SMTE (or RMTE) be explicitly addressed, i.e., included, in the 

uncertainty calculation. As demonstrated in the abav,e examples, f 

c) Please explain and clarify the intent of the statement: [ 

] This statement 
seems to imply that if the licensee procedures do not have any information 
describing required M&TE accuracy or do not de[]neate which calibration devices are 
required or acceptable for use in performmg specific safety related instrument 
calibrations, then the licensee is free to ignore any effects of M&TE uncertainty. At a 
minimum, each licensee should have a ast of aJI availabfe M&TE equipment at tts 
disposal, and have a good idea of which subset of that equipment should be allowed 
for use in perfonning each type of instrument channel calibration. However, the 
Westinghouse Setpoint Methodology is silent on how to perform an estimate of the 
worst-case potential M&TE uncertatnty to account for the M& TE contribution to total 
instrument channel uncertainty when the M&TE uncertainty is greater than one tenth 
that of the device(s) under test. 

Westinghouse Response: 

Westinghouse suggests the statement above is being taken out of c,ontext with regards to the treatml:!nt 

of M& TE magnitudes in uncertainty calculations. As noted in the response to (b] above, Westinghouse 

recommends that the magnitude of SMTE and RMTE be determinetl for all uncertainty c:alcul:ations and 

to be expDicitly addressed, i.e., induded, in the uncertainty ca!c:ulation anytime theSCA:SMTE or 

RCA:RMTE ratio is less than 10:1. With r,egards to the statement excerpted above; [ 
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-II 11,C 
,, 

cl) !f appropriate, provide clarification or guidance for use of the uncertainty expressions 
to address the possibility that the available M&TE equipment may not always be one-­
tenth the accuracy of the devices being caubrated, including the need to verify the 
relative uncertainties between llhe M& TE avaclable for us,e and the equipment becng 
tested. 

Westinghouse Response: 

Westinghouse recommends (and generally finds in plant specific calibration and sunveillani:e 

proi:edures) the determination ofa maximum M&TE uncertainty aDlowed for the calibration or 

surveillance ofa transmitter or instrument channel, e.g., ±Cl.2 mVon the 20V range for a DMM. If a 

specific devii:e is noted, there is also a general statement to allow the utilization of a device with an 

equr1alent or better accuracy. Since Westinghouse would explicitly utilize this DMM uncertainty 

magnitude in the function uncertainty calrulation, this specification and the equivalency requirement 

shoull:I be adequate instruction for the plant. Howe~·er, to provide additional darity as to the 

Westinghouse intent of treatment of M&TE, the definitions of RMTE and SMTE will be reviised to as 

foUows in the approved version ofWCAP-17504, Revision 0. 

• !Rack Measurement & Test EquipmentAuuraqr (Rl\,ITE) 

The accuracy of the test equipment (typically a transmitter simulator, \/06tage ora.irrent power supply, 

and DVM] used to calibrate a process ioop in the racks. Westinghouse recommends that :RMTE should 

be as a«urate as reasonably achievable. A ratio of RCA:RMTE or RD:RMTlE of less than 10:1 must be 

e:xplicitly included in the uncertainty calculation. Temperature effects on RMTE, as defined by the M& TE 

vendor, based on the loi:ation specific: environment should be included when appropriate. This is 

consistent with NRC Information Notice 96-2.2 (Reference 31] and is included in the detemninatian of the 

RCA:RMTE or RD:RMTE ratio. 1;\'hen the magnitude of RMTE meets the requirements of ANSl/ISA-51.1-

1979 {R1993] (R·eiereni:e 12, p. 61) it may be considered an integral part of RCA or RD. Uncerninties 

due to M& TE that are 10 times more accurate than the device b·eing 'calibrated are considered 

insignificant and need not be included in the uni:ertaint'( calculations. [ 
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• Sensor Measurement & Test Equipment Ac:c:uracy (SMTE) 

l 
!!,C 

J 
The acrurac,· of the test equipment (typirally a high accuracy local readout gauge and DMIM) uset:I to 

calibrate a se11Sor or transmitter in the field or in a calibration laboratory. Westinghouse recommends 

that SMTE should be as accurate as reasonably achievable. A ratio ofSCA:SMTE ,or SD:SMTE of less tllan 

10:1 must be explicit!~· included in the uncertainty calruliition. Temperatur'e ,effects on SMTE, as defined 

by the MStTE vendor, baset:I on the lo,cation specific environment should be included when appropriate. 

This is consistent with NR:C Information Notice 95-22. (R:eference 31) and is included in the 

determination of the SCA:SJl.ITE or SD:SMTE ratio. When the magnitut:le ofSMTE meets tile 

requir,ements of ANSI/JSA-51.1-1979 (R1993) (Reference 12, p. 61) it may be consider,ed an integral part 

of SCA or SD. Uncertainties due t,o M& TE tllat are 10 times more accurate than the device being 

calibrated are considered insignificant and need not be included in the uncertainty calculations. 

L 

4. Westinghouse Process Measurement Accuracy (PMA) Normalization Process 

In Sections 25 and 32 ofWCAP-17504-P, Revision 0, and WCAP-17504-NP, 
Revision 0, dealing with complex digital functions and definitions, respectively, there is a 
discussion pertaining to the need for "nom1alizing" certain process measurement effects. 
For instance, in the [ 

a} P[ease describe the nom1alization process in greater detail. Specifically, which 
instrument channel functions or portions of instrument channel functioras requtre a 
nom1alization proc,ess to benchmark safety channel readings or to estimate process 
measurement uncertainties? 

Westinghouse Response: 

Noted below are two tables of Westinghouse Control and Protection functiions that are norma lizet:I and 

the associated referenc,e parameter. How each is normalized and treated in the function's uncertainty 

calculation is pro'iided below the tables. 
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Pratec;tion Fu11c;tion - Parameter ~>-- Reference - n,c 
NlS Intermediate Range - [_ ____ J"·' 
NIS Power Range-{ ]°"' 
Overtempe.rature .in- [ ]°"' 

-
Overtemperature AT- [ ]""' -
Overtemperature fff - [ r·· 
Overpower lff - [ I ... 

- -
Overpower 1U- [ ]""' 

-
RCS Low Flow - [ 1~.t 

RCS Loop AT Equilrcilent to Power-I ]""' 

-
Steam flow/fee.dwater flow mismatch-I l"'" -

• NIS Intermediate Range - [ ]"'": The Nominal Trip Setpoint (NTS} for this function is in the 

range of 25 % Rated Thermal Power (RTP}. How•ever, [ 

I"'• in the function's Channel Statistical 

Allowance (CSA) calculation. 

• N!S Power Range - [ ]"·": I 

]""' 

• O'lertemperature i!l T- [ ]°'": The Overtemperature lff reactor trip function provides DNB 

protection b•( restricting reactor power. It performs this function through monitoring the 

temperature equivalent of reactor power, RCS loop specific a T. However, [ 
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lo,<: 

• Overtemperarure llT- [ 

ls [ 

]"·•: A second aspect of the Overtemperature l!.T's DNB protection 

lo,<: 

• Overtemperarure l!.T- [ ]"'": Another aspect of the Overtemperature l!. T's DNB 

protection is tile effect of axial power distribution. This is e'1aluated through the use of 

l"t: 
• 0 11erpower ll T- [ ]"'"": The Overpower 6 T reactor trip function is a dji,,•erse protection function 

to the NIS Power Range over power reactor trip. lt performs this function through monitoring 

tile temperature equivalent of reactor power, RCS loop sp,ecificlff. However, [ 
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• 01/erpower oil T - [ ] "·': A second a~ect of the Overpower lff prot,ect:io11 is the [ 

1··~ 

• RCS- lo111 Flow - [ ]"-"': Originally, RCS Flow was verified using a Precision RCS Flow 

Caltirimetril: measurement. [ 
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" RCS loop ti.T Equivalent to Power-[ ]'·": Several WestinghoU!Se plants hai1e a modification to 

the Steam Generator Water lev·el - lo•u-Low reactor trip/startup of auxilial)' feedwater. An SG 

Le•1el mp time d·elay varies discretely as a function of indicated power. As the unc·ertainty with 

the IN IS Pow.er Range channels inueases significantly with decreasing power, it was: determined 

to use the temperature eqU1ivalent to reaet!or power (ti.T), which is linear as a function of pow.er, 

:as the input. However, [ 

• St·eam flow/Feedwater flow mismati:h - [ 

]""' 

Control 'Funtlion - Parameter 

Cold Leg Elbow Tap inditation - I 1··· 

Cold Leg EBbow Tap inditation -I ]"·": [ 

--
------

]"" 

r·": [ 

Referenc;e 

-----·---,-------~ - ···- -
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b} V'lhen plant process measurement data is recorded during the normalization 
proress, th:at data oontains uncertainty, such aEi. reference accuracy, M&TE 
unicerta!nty, reading error, and othertemis. How is this uncertainty infom1ation 
accounted for in the calibration of lhe instrument channels being normalized against 
ptant readings? Forex.ampre, are there acceptance limits of process measurement 
uncertainty that are treated as upper and lower bounds, or is the exact result of a 
record·ed vatue used during the normalizalion adjustment? Please describe this 
proress. 

Westinghouse Respo~se: 

c) For each plant survemance in which nom1a!izatfon is required to be performed, 
ptl~ase describe in detau which specific measurements or computations are made to 
support or compare against specific instrument channel uncertainty tem1Ei. and 
identify the applicable specific safety related instrument functions affected. Please 
provide a summary table that describes these required nom1a!izatfon processes. 

Westinghouse Response: 

Please :see the response to (a} ab~ve. 

d) Wh:en plant data is taken to perfomi process measurement accuracy nom1a!ization 
using alternative plant measurements (e.g., measurement of core themml power 
calorunelri'c parameters to nom1a!ize feedwater flow measurement), what 
processes/procedures are empfoyed to ensure the accuracy of lhe data recorded 
meets required acceptance criteria limtts? For example, how is the licensee 
expected to ensure that such normalization data meets the required accuracy for the 
instrument channel functions that use the nom1a!ization data? Hovi does the 
licensee ensure the no!Tilalization measurements taken are traceable to appropriate 
standards? For instance, how would a licensee know the worst-case uncertainty 
limtts to 1Nllich the associated normalization data must be taken for a particular 
funclion? Describe/provide any Westinghouse guidelines to licensees that ensure 
such normalization readings are controlled so the data meet5 certain acceptance 
criteria? 

Westinghouse Response: 
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5. Effects of Prnpagation of Error through Non-Linear Instrumentation Components 

The NRC staff notes that Section 6.3.1 of tile ISA Recommended Practice ,57_04, Part 11, 
and several Ucensee setpoint methodologies it has reviewed over the years describe the 
effects of propagation of random error from the input side of an instrument module to the 
output side of the module. When random error is propagated through nonlinear modules 
in which the signal is ampDfied or combined with random input errors coming from the 
outputs of several rnoi::lures that feed it, lhe random portion of the error can become 
amplified. When rniulttple modules are strung together, the effects of propagation of 
input error to output can become magnified significantly. The staff notes that whire 
sensor and rack uncertainties are described in WCAP-17504-P, Revision 0, and 
WCAP-H5D4-NP, Revision 0, the topical report is silent on the effects of such 
propagation of error from input to output of an instrument channel. 

a) Please describewhyWCAP-17504-P, Revision 0, andVICAP-17504-NP, Revision 0, 
does not discuss the effects of such random error propagation, or re\lioo the WCAP 
to address this aspect. How has thcs effect been accounted for in the determination 
of Channel Statistical Allowance within the Westinghouse Setpoint Methodology (i.e., 
wt1ich error tem1s are estimated with sufficient margin to account for these effects)? 

Westinghouse Response: 
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b) If there is a Westinghouse study or report that has evaluated the effects of such error 
propagation and found these effects to be negligibfe for the scope of instrument 
safety funcilions typical for a 2, 3, or 4-loop Westinghouse design plant, please make 
such a report available for staff evaluation. 

Westinghouse Response: 

. 6. Estimating the Magnitude of Uncertainty Terms for New Instrument Channel 
Devices 

Section 4 of WCAP-17504-P, Revision D, and WCAP-17504-NP, Revision 0, describes 
considerations and methods for estimating Ille magnitudes of several of the uncertainty 
tem1s described in Section 3.2, including the need for estimating uncertamr/ · 
performance infomiation at the 95195 probability and confidence !eve[ for reactor mp and 
engineered safety features actuation systems. [ 

Please describe the Westinghouse Generic Setpoint Methodology steps one woufd need 
to take in estimating the magnitude of drift and other applicable uncertainty tem1s in the 
event that a safety channel instrument or groups of instruments were to be replaced due 
to obsolescence by an instrument or set of instruments comprised of equipment models 
not supplied by Westinghouse or that had never before been used at that site or for that 
particu[ar safety function. For example, Section 5.1 states the initial sensor dl'ift wm be 
"based iniliany on l!he vendor specification data and subsequently on the penodic 
evaluation of SD data (As Found - As Left)." Is there a similar plan for evaluating and 
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a:ccm.mti11g for the dr:ifi: of rack components that are replaced with components tflat have 
not been used before? 

Westinghouse Response: 
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7. Basis of Assumptions for 'Estimating ancUor Maintaining. the Umits of Magnit111cle 
of Uncertainty Teffils as Charmer Operability Evaluation Limits 

Section 5.1 of WCAP-17504-P, Revision 0, and WCAP-17504-NP, Revision 0, describes 
some of the undenying assumptions and considerations that form the basis of the 
WesUnghouse Generic Setpoint Methodology. PCeare provide clarification of the 
following assumptions and considerations. 

a) The Westinghouse Generic Setpoint Methodology, stares that "foroperable process 
racks, AFT= Al T = RCA," and that "an ALT may be considered as an outer [imft for 
the purposes of calibration and instrument uncertainty calculations." It is also stated 
that a Recalibration is exp[icitly required any time the As Found oondrtion of the device 
or channel [s ol.ltside of the ALT. A d,evice or channel may not be left outside the ALT 
without declaring the device or channel "inoperable" and appropTiate action taken." 

Section 5.2 also states: "A channel found inside the RCA tolerance (ALT) on an 
indicated basis is considered to be opemble. A channel! found outside the RCA 
tolerat"lce {ALT) is evaluated and r,ecalibrated. The channel must be returned to 

within the AL Hor the channel to be considered operable." 

Many, if not most operating plants have technical specifications containing values for 
Reactor Trip and Engineered Safety Features Actuation functions as "ADowable 
Values." Also, the Model Application issued by the NRC staff with lbe publication of 
its approval of the BWR and PWR Ovmer's Groups Technical Specffica'lion Task 
Force traveler forTSTF-493 describes the use of S1.1rveillance Note 1, pertaining to 
the use of ALT as a means for detem1ining wf1ether a channel is ~unctioning as 
required," rather than "operable.• 

Please clarify your use of the teffil "operable" and "inoperable" as described in the 
quoted sentences from Sections 5.1 and 5.2 above in light of the typical Plant 
Technical Specification use of these terms. Jn light of the discussion of Section 5.3 
and Point 65 of Section 6.0 of the WCAP, it appears that a possible outcome of the 
use of the Westinghouse Setpoint Methodology is to compute and nst the values 
representing the non-conservative direction limfts of RCA or Al T Terms in the plant 
Technical Specffications as tile "Allowable Values." Is this correct? Is 1~Vestinghous·e 
WCAP-17504-P, Revision 0, and WCAP-17504-NP, Revision 0, intended to provide 
a basis for estabnshing a conservative limit of ALT as a new" Allm1.,•able Value" for 
Westinghouse PWRs? lf not, please describe how the nmits for RCA, ALT, and AFT 
relate to the values currently listed in plant Technical Specifications as 
"ADowable Values"? lf so, please describe how this intent would b·e accomplished? 

Westinghouse Res:pons:e: 

To ens:ure .commonality of understanding, noted below is the definition of OIPERABLE from N"U REG-1431 

Vol 1, Rev. 3.0, page 1.1-4: 
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OPERABLE- OPERABILITY A system, subsystem, train, component, or device shall be 
OPERABLE or have OPERABILITY wl1en it is capabl·e of 
perfom1ing its specified safety funciion(s) and 1h'hen all 
necessary attendant i'n:strumentation, controls, nom1al or 
emergency electrical power, cooling and seal water, 
lubrication, and other auxiliary equipment that are requrred 
for the system, subsystem, train, component, or device to 
perfomi its specified safety function(s) are also capable of 
perfom1ing their related support function(s). 

Westinghouse would suggest that an instrument channel made up of a s;ens,air/transmitter and an 

instrument rack [analog ending with a bistable, digital ending with a trip devic:·e) could be de:s:cribed as 

two principle components; 1] :s:ensor/transmitter, 2] instrument rad. Both components must be 

"capable of performing their function" in order for a trip to take plac.e at the appropriate paint 

(parameter or process va!ue). However, only one component has a setpoint whkh can be defined in the 

plant Technical Specifications:, Table 3.3.1-1 or Table 3.3.2-1, Le., the instrument .rack bistable or trip 

device. This leav.e:s:.open to question and interpretation the definition of operability for the 

sensor/tran:s:mitter. In order to addres:s:the rigor requir,ed to meet a two-sided 95/:95 statement, as 

identified in IRG 1.105 Rev. 3 and clarified in the proposed RG 1.105 !Rev. 4, Westinghouse would :s:ugg.est 

that a clear definition of operability must be specified for both s;ensor/transmitter and process racks. 

This cannot be supplierl by the simple definition of an "Allowable Value,-" as: curr,ently utilized in NUREG-

1431. Wrth: respect to plants with a Westinghouse NSSS, the Allowable Value is defined t,o be applicable 

only to the pr,acess rackse:tpoint ln acldition, an older version of the Allowab!e Value was defined in a 

manner that when exceeded, a !lows the offsetting of a non-conservative As found condition for process 

racks with a cons;ervativeAs found condition of the sensor/transmitter, i.e., the "'five column 

methodology." It is far too easy to allow offsetting compensation thr·augh pape:r arithmetic of excessive 

process rad: drift that if experienced should result in serious questioning of continued operability. In 

the instance of digital prncess racks with self-check/self-calibration capabilities, an As F.aund c,andition 

outside of the self-calibration As Left limit is a clear definition of an inoperable instrument channel, 

regardless of the condition of tile sensor/transmitter. In fact, the Westinghouse Eagle-21 prot:ess rads: 

will alarm when no· longer able to satisfy the self-calibration criterion. Thu:s:, allowing an offsetting 

compensation by a sensor/transmitter would be inappropriate and contrall)' t,o the operability definition 

in the plant Tedmical Specifications. With respect to analog process racks, \Vestinghouse has 

considerable data demonstrating that the expected As Fount! condition foran operable analog ,channel 

is within the As Left t,olerance. 

In order t-o address the two-sided nature of the Westinghouse Setpoint Methodo!agy, it is necessary to 

define the all·awed condition (As Left and As Fount!} of the process racks about the Nominal Trip 

Setpoint in both the conservative and non-con:s:ervative directions, reflecting the Westinghou:s:e two 

pass evaluation of the As Found condition, Le., 

As left condition :S (NTS t:As left Tolerance], where the ALT= RCA, 

First Pass As Found condition :S (NTSt:As found Tolerance), where the AFT= ALT (performed in the field] 

and 
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Serond Pass As !Found ,c:onditiion :S (As left± As found Tolerance), where the AFT= RD =ALT (performed 

as part of the e"lo•aillliEftion ,o.f rack drift]1_ 

With .respect t•o· a normally operating instrument channel and an instrument techl!Ttician driving the As 

Left c·ondition to :a near zero % span calilbration error, the expect.ed As Found comlition wou Id be witllin 

the {NTS ±As Left ToHeram:e).. which the Westinghouse e"lo•aluati•on of plant data demonstrates. Thus, for 

Westinghouse specifi•ed process racks, OPERABLE is defined :as: 

As left condition :S (NTS ±As 11.eft: Tolerance), where the ALT= RCA, 

First: Pass As Found conditi•on ~ (NTS ±As Found Tolerance}, wher.e the AFT= ALT [as initially evaluated 

in the field} :and 

Second Pass As Found condition :S (As 11.eft ± ~s Found Toleran•ce), where the AIFT = RD =ALT [as 

subsequently evaftu:ated :as part of the evaluation of rack drift}. 

INOPIERAIBILE process rack instrumentation would be defined as a condition where the As Left condition 

or As Found condition is in excess of the :above, Le., 

As 11.eft condition> (NTS±As Left Tolerance], v•here the ALT= RCA, 

First Pass As Found condition> (NTS ±As Found Tolerance), where the AFT= ALT, 

Second Pass As IF•ound oonditiion >{As left± As Found Tole.ranee), where the AFT= RD = ALT. 

Examples •Of the above ar.e: assume an analog pressure channei with an instrument span of 1500 to 

2500 psig (1000 psig}, NTS = 2000 psig, RCA =ALT =AFT= 0.25 % span = 2.5 psig. Providing a voltage 

equivalent to 2000 psig at the input to the process racks, an OPERABLIE instrument dlannel would be a 

bistable trip setp•oint As Left: :and As Found between the voltage equivalents of 2002.5 psig and 1997.S 

psig. This is the Channel Operability Test [COT) that is performed every 92 or 184 days, depending on 

the :approved COT surveillance interval. However, this only :addresses the bistable. Any modules in 

front of the bistable must maintain that same as ~ft and as found magnitude {±2.5 psig) about any other 

calibratinn and surveillance points, e.g., 0, 25, 50, 75 and 100 % span (or 1500.0, 1750.0, 2000.0, 2250.0 

and 2500.0 psig} points. These modules are inherently cheded via a string surveillance at the NTS as 

part of the COT a:nd expiicitl•;' checked via the process rad.; string calibration process once per cycle. 

The statement in Sec:ti,nn 5.1, "lRec:alibration is explicitly required anytime the As Found condition of the 

device or ch:annel is outside of tile ALT. A device or ch:annel may not be left outside the ALT without 

declaring the device or channel "inoperable'' :and appropriate action taken." is intended to identify that 

pl:ant procedures require the .r.ecalibration of a sensor/transmitt·er or process ra·d instrument channel 

when the As Found condition is outside of the ALT. Westinghouse r·eviews of plant calibration and 

surveillarn:e procedures c·onfinn this .r.equir·ement. It is necessary that the sensor/transmitter or 

instrument ch:annee As Left condition be with in the ALT :at the beginning of each: suTVei !lance interval. 

This is an initial condition raquirement of the Westinghouse Setpoint Methodology. When the As Found 

condition of the sensorjtransmitter or instrument channel is outside the ALT :and the As 11.eft condition 
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cannot be returned t·o within the ALT, then the siensior/transmitter or the instrument channel must be 

declaretl «inoperable" and repairetl or replaced. 

The statement in Sedion 5.1, "an ALT may be considererl as an outer limit for the purpo.se.s of 

calibration and instrument uncertainty t<1 lculations." is intended to identify that since the ALT i:s a 

procedure limit that cannot be exceeded. i.e., the As left condmon must be within the tolerance, it 

becomes better than a 95/95 limit because no "0 P ERABLE" sensor/transrn itter or instrument channel As 

Left data will be outside thattoler:ance. Thus, while treated as a 95/95 limit, the AlT actually is a 

100/100 limit, because 100 % of the As Left rlata will be within the ALT. This is :substantiated by plant 

data. 

The statement in Section 5.2, aA channel found inside the RCA tolerance {ALT] on an indicated basis is 

considered to be operable. A channel found outside the RCA tolerance {ALT) i.s evalll.lated and 

rei:a lib rated. The channel must be returned to within the AlT fur the channel to be con:sid eretl 

operable." is intended to identify tile tw·D possible As found conditions and the sll.lbsequent required 

actions with respect to the ALT, wher.e for the instrument channel [process racks) AFT= ALT= RCA. 

• Thetiirst is the As found condition :SAFT SALT. In this instam:·e, the channel is considered 

operable, the instrument technician may choose to recalibrat•e if the As found condition is near 

the ALT, but it is not required. 

• The second i.s the As Found condition> AFT> ALT. In this instance, the channel i:s initially 

declared inoperable and the instrument technician must r.ecalibrate with the As Left com:fition S 
ALT. 

o With successful recalibration, the As Left condition :SALT, the channel is considered 

operable. The As Found condition> AFT:> ALT must be entered into the plant's 
Corrective Action Program for further evaluation. 

o If tile channel cannot be recalibrated, i.e., the As Left condition> ALT, the ,channel must 

be repaired or replaced. After repair or replacement, the channel must be succ,es:sfully 
recalibrated, the As Left C·ondition :SALT, and the channeD is th.en conside.red operable. 

The As Found condition> AFT> ALT and the repair/replacement action must he ,entered 

into the plant's Corrective Action Program for further evaluation. 

With respect to the Allowable Value concept; in 1994, 1JJ.estinghou:se published an JSA paper which 

effecti'Jely withdrew Westinghouse suppDrt of tl:!e use of the Allowable Value (as defined at that time} 

fur operability determination; please see WCAP-17504 Reference 16. Westinghouse has evaluated 

sufficient data to demonstrate that process racks operating in an appropriate manner, i.e., within design 

specifications, do not experience significant drift over a surveillance interval of [ 

1•,< and therefore, with an As Left condition within the ALT about the NTS, should have an As 

Found condition within the same ALT about the NTS. It should also be understood that Westinghouse 

does not define operability of the process racks solely atthe NTS; but also across the instrument span 

and confirmed at a :set of calibr:ation points (minimum offi11e, e.g., 0, 2.5, 50, 75 and 100 % span]. Thus, 

Westinghouse defines an operable instrument channel (process racks) as an As left condition within the 

±ALT, defined to bethe Reference Accuracy specification, and an As ~ound condition within the 

±AFT= ±AlT, again defined to be the Reference Accuracy specification, at a minimum of five calibration 
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points across the ins:m:iment span and at the NTS. This suggests that an operable instrument channel is 

one that can be calibrated to· within tile Reference Accuracy specification and does not experience 

significant drift, Le., As Found data confirms the instrument dlannel r·emains •Nithin tile Reference 

Accuracy abDut the calibration points across the instrument sp<:in. An inoperable instrument dlannel is 

one that cannot be calibrated to within the Reference Accuracy ·or experi•ences: significant drift on more 

than an occasional basis:. This also suggests that the wrrent definition of an Allowable VaEu·e dices: not 

meet the operability requirements of the Westinghouse Setpoint Methodology for several r.easons. 

• It is not two-sided. 

• It is: limited in application to the Channel Operability Test and thus to on~ the bistabl·e 
calibration paint of the NTS. 

• The magnitude for the operating plants with a Westinghouse NSSS is greater than the !Reference 
Accuracy. 

• It is: limited in application to the process racks and thus ignores the operability requirements of 

the WestinghauseSetpoint MethDdology on the sensor/transmitter. 

Thus, utilization of the Allowable Value concept is not sufficient to determine a control or protection 

function is operating within the Westinghouse Setpaint Methodology at a 95/95 basis. While a 

redefinition of the Allowable Value in the plantT•echnical Specifications is a possible outcome of the NIK 

application of the WestinghouseSetpDint Methodology, Westinghouse would not atfv.ocate that as a 

preferrerl outcome. Westinghouse would discourage reliance on an Allowable Value definition that is 

indirectly tha ALT in the Technical Specifications. Westinghouse would encourage the control of the real 

parameter of interest, the NTS, in the Technical Specifications. As noted in Section 5.3, WestinghDus:e 

would recommend that the parameter of control in Tables 3.3.1-1 and 3.3.2-1 should be the NTS with 

reference to a plant specific document that provides the ALT and AFT values at calibration points across 

the instrument span for both the process racks and the sensor/ transmitter, anti the ALT and AFT values 

at the NTS for the bistable or digital trip de:vice. This recommendation is applicable to both Option A 

and Option B ofTSTF-493. 

In answer to the fmal question of how the RCA, ALT and AFT relate to the Allowable Values in the 

current operating plant Technical Specifications - there is no dir.ect relationship. lt has been noted 

above that the currently defined Allowable Value results in an As f.ound condition that is in excess of 

that expected for an appropriate~ operating instrument channel, i.e., is in excess of RCA =ALT= AFT. 

Utilization of the Westinghouse Setpoint Methodology defined in WCAP-17504 would be •expected to 

eliminate the Allowable Value in the Technical Specifications and definition of an OPERABLE channel as 

noted above. This is a direct result of the RG 1.105 95/95 requirement and in order to satisfy the basic 

expectation of how an instrument channel should be operating. 

b) The channel statistical allowance equation 2.1 for a protection channel combines the 
algebraic sum of {sens.or drift and sensor M& TE error} with the sum of {rack 
calibration accuracy and rack M&TE error} and the sum of {rack drtft and rack M&TE 
error} using square root of the sum of the squares methods. For the discussion m 
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Section 5.5 regarding sensor/transmitter operability assessment, please describe 
how cflannell operabi[ity shou!d ~J>e assessed assuming the senoorttransmitter is 
found to be at or near {but within) the non-conservative Omit O·f ils AFT value, whif.e 
simultaneously the rack is found to be at its non-conservative Al T limit ls this 
oombined non-oonoorvative as-found condition for both sensor and rack considered 
to b·e an •operable" condition under the 1Nestinghouse Setpoint Methodology? 
P!ease describe why or why not 

Westinghouse Response: 

Given any of the above, anti the basic low probability of the oi:currence of all six parameters {SCA, SD, 

SMTE, RCA, RD anti RMTE} at the extremes of their allowances, but within their :allowances:, 

WestinghoU'Se wouDcf suggest that tllere is no reason to conclude that the sensor/transmitter, process 

racks and the function were not ams:idered operable. 
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8. Estimating the Limits of Error at 95195 levels 

Several paragraphs throughoutWCAP-"17504-P, Revision 0, and WCAP-17504-NP, 
Revision 0, use the words "bel!ieved to be~ when discussing the probability and 
confidence levels associated with estimates of uncertainty at the 95195 level, when 
accounting for uncertainlies to be bounded by the Channel Statistical AJlowance. Under 
the conditions described in the V1/CAP, it appears that when evaluating sufficient 
historicat data sets, [ ] a licensee 
following the Westinghouse Setpoint Methodology would have sufficient data to ensure 
that the 95195 criterion will be achieved. Please provide a clartfica!fon or elaboration 
over what is intended by using the words "berieved to be.= Under what circumstances 
wou[d this not be the case? Please provide examples. 

Westinghouse R'esponse: 

It is certainly true that if a plant 

then, the CSA determined /by Equations 2..1, 22 and 2.3 in WCAP-17504-P will meet the RG 1.105 

two-sided 95/95 requirement. The "believed to be" wording noted in WCAP-17504-P was specificalli/ to 

address equipment not specified by Westinghouse when the WCAP was submitted in February 2012. ----. 

If a vendor states that the instrument uncertainties provided in the vendor docum entati·on are two­

sided 95/95 values, then Westinghouse does not see the need to perform any additional verification. 
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That responsibility lies witil tile licensee. Westinghouse believes the trend program e-..·alUJating the f.s 

Left and A5 Found data wili confirm any claims with regards to the r·eferenc:e accuracy and drift 

characteristks. If those two parameters are satisfied, Westinghouse wou Id expert tile other parameters 

t·O also be acceptable. 
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