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DISCLAIMER 

This report was prepared as an account of work sponsored 
by an agency of the United States Government. Neither the 
United States Government nor any agency thereof, nor any 
of their employees, make any warranty, express or implied, 
or assumes any legal liability or responsibility for the 
accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that 
its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or 
any agency thereof. 
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ABSTRACT 
The staff of the U.S. Nuclear Regulatory Commission (NRC) gives licensees guidelines and 
recommendations for developing and implementing programs for the inservice testing of pumps 
and valves at commercial nuclear power plants. The staff discusses the regulations; the 
components to be included in an inservice testing program; and the preparation and content of 
cold shutdown justifications, refueling outage justifications, and requests for relief from the 
American Society of Mechanical Engineers Code requirements. The staff also gives specific 
guidance on relief acceptable to the NRC and advises licensees in the use of this information at 
their facilities. The staff discusses the revised standard technical specifications for the inservice 
testing program requirements and gives guidance on the process a licensee may follow upon 
finding an instance of noncompliance with the Code. 

iii NUREG-1482 





CONTENTS 
ABSTRACT iii 

ABBREVIATIONS ix 

EXECUTIVE SUMMARY xi 

PREFACE xiii 

1 INTRODUCTION 1-1 
1.1 Regulatory Basis 1-1 
1.2 Regulatory History 1-2 
1.3 NRC Recommendations and New Guidance 1-3 
1.4 Other Information 1-4 
1.5 Synopsis of Report 1-4 

2 DEVELOPING AND IMPLEMENTING AN INSERVICE TESTING PROGRAM . . . 2-1 
2.1 Compliance Considerations 2-1 
2.2 Criteria for Selecting Pumps and Valves for the 1ST Program 2-4 
2.3 Code Class Systems Containing Safety-Related Pumps and Valves 2-7 
2.4 1ST Program Document 2-7 

2.4.1 Pumps 2-7 
2.4.2 Valves 2-8 
2.4.3 Piping and Instrument Diagrams 2-10 
2.4.4 Bases Document 2-10 
2.4.5 Deferring Valve Testing to Cold Shutdown or Refueling Outages 2-11 

2.5 Relief Requests and Proposed Alternatives 2-11 
2.5.1 Justifications for Relief 2-11 
2.5.2 Categories of Relief Requests 2-13 
2.5.3 Content and Format of Relief Requests 2-13 

3 GENERAL SUPPLEMENTAL GUIDANCE ON INSERVICE TESTING 3-1 
3.1 Inservice Test Frequencies and Extensions for Valve Testing 3-1 

3.1.1 Deferring Valve Testing to Each Cold Shutdown or Refueling Outage 3-1 
3.1.2 Entry into a Limiting Condition for Operation to Perform Testing 3-6 
3.1.3 Scheduling of Inservice Tests 3-8 

3.2 Start of the Time Period in Technical Specification Action Statements 3-9 
3.3 120-Month Updates Required by 10 CFR 50.55a(f)(4)(ii) 3-11 

3.3.1 Extension of Interval 3-12 
3.3.2 Concurrent Intervals 3-13 
3.3.3 Implementation of Updated Programs 3-14 
3.3.4 General Comments on Inservice Testing Intervals 3-16 

3.4 Skid-Mounted Components and Component Subassemblies 3-17 
3.5 Testing in the As-Found Condition 3-18 

v NUREG-1482 



4 SUPPLEMENTAL GUIDANCE ON INSERVICE TESTING OF VALVES 4-1 
4.1 Check Valves 4 " ! 

4.1.1 Closure Verification for Series Check Valves without Intermediate Test 
Connections 4-2 

4.1.2 Exercising Check Valves with Flow and Nonintrusive Techniques 4-3 
4.1.4 Extension of Test Interval to Refueling Outage for Check Valves Verified 

Closed by Leak Testing 4-7 
4.2 Power-Operated Valves 4-8 

4.2.1 Increased Frequency of Testing for Valves That Can Be Tested Only During 
Cold Shutdown Outages 4-9 

4.2.2 Stroke Time Measurements for Rapid-Acting Valves 4-10 
4.2.3 Measurement of Valve Stroke Time 4-11 
4.2.4 Main Steam Isolation Valves 4-12 
4.2.5 Verification of Remote Position Indication for Valves by Methods Other 

Than Direct Observation 4-13 
4.2.6 Requirements for Verifying Position Indication 4-13 
4.2.7 Stroke Time Measurements Using Reference Values 4-14 
4.2.8 Solenoid-Operated Valves 4-15 
4.2.9 Control Valves with a Safety Function 4-15 

4.3 Safety and Relief Valves 4-16 
4.3.1 Scope 4-16 
4.3.2 OM-10 Reference to OM-1 4-18 
4.3.3 Test Supervisor Qualifications 4-18 
4.3.4 Frequency and Method of Testing Automatic Depressurization Valves in 

Boiling-Water Reactors 4-19 
4.3.5 Jack-and-Lap Process 4-21 
4.3.6 Safety/Relief Valve Setpoint Adjustments 4-21 
4.3.7 Setpoint As-Found Value 4-22 
4.3.8 Vacuum Relief Valves 4-23 
4.3.9 Clarifications in OM-1, OMc-1994 Addenda to the 1990 Edition of the 

OM Code 4-24 
4.3.10 Valve Groups and Number of Valves to be Tested 4-25 

4.4 Miscellaneous Valves 4-26 
4.4.1 Pressurizer Power-Operated Relief Valve Inservice Testing 4-26 
4.4.2 Post-Accident Sampling System Valves 4-27 
4.4.3 Multiple Containment Isolation Valve Leak-Rate Testing 4-27 
4.4.4 Post-Maintenance Testing After Stem Packing Adjustments and Backseating 

of Valves to Prevent Packing Leakage 4-29 
4.4.5 Leak-Rate Testing Using OM-10 Requirements 4-31 
4.4.6 Manual Valves 4-31 
4.4.7 Pressure Isolation Valves 4-32 
4.4.8 Containment Isolation Valves Which Have Other Leak-Tight Safety 

Function(s) 4-33 

NUREG-1482 vi 



5 SUPPLEMENTAL GUIDANCE ON INSERVICE TESTING OF PUMPS 5-1 
5.1 General Pump Inservice Testing Issues 5-1 

5.1.1 Frequency of Inservice Tests — Comparison of the American Society of 
Mechanical Engineers Code to Technical Specifications 5-1 

5.1.2 Continued Measurement of Parameters Deleted from OM-6 5-2 
5.2 "Use of Variable Reference Values for Flow Rate and Differential Pressure During 

Pump Testing 5-3 
5.3 Allowable Variance from Reference Points and Fixed-Resistance Systems 5-5 
5.4 Monitoring Pump Vibration in Accord with OM-6 5-6 
5.5 Pump Flow Rate and Differential Pressure Instruments 5-8 

5.5.1 Range and Accuracy of Analog Instruments 5-9 
: 5.5.2 Range and Accuracy of Digital Instruments 5-10 

5.5.3 Use of Tank or Bay Level to Calculate Differential Pressure 5-10 
5.5.4 Accuracy of the Flow Rate Instrument Loop 5-11 

5.6 Operability Limits of Pumps 5-11 
5.7 Use of OM-6 Table 3b Ranges for Hydraulic Parameters 5-12 
5.8 Duration of Tests 5-13 
5.9 Vertical Line Shaft Pumps 5-13 
5.10 Adjustments for Instrument Inaccuracies 5-14 

6 REVISED STANDARD TECHNICAL SPECIFICATIONS 6-1 
6.1 Introduction 6-1 
6.2 History 6-1 
6.3 Discussion 6-4 

7 IDENTIFICATION OF CODE NONCOMPLIANCE 7-1 
7.1 Nonconformance Conditions .". 7-1 
7.2 Design Basis Reviews 7-1 

8 REFERENCES 8-2 

vii NUREG-1482 



APPENDICES 

A Generic Letter 89-04 Positions and Questions/Answers and an Update Based on Current 
Considerations 

B Valve Tables 

C Relief Requests 

D Safety Evaluation 

E Bases Document 

F Design Bases Review Process Description for Compliance with Generic 
Letter 91-18 Guidance 

G Comments and Responses on Draft NUREG-1482 

H Generic Letter 89-04, Supplement 1 

TABLES 

2.1 Typical systems and components in an inservice testing program for a pressurized-water 
reactor 2-15 

2.2 Typical systems and components in an inservice testing program for a boiling-water 
reactor 2-18 

2.3 Example data table for pumps 2-21 
2.4 Useful abbreviations for valve data tables 2-22 
3.1 ASME Boiler and Pressure Vessel Code terms for inservice testing activities 3-8 
3.2 Required tests and test frequencies for pumps and valves 3-19 
4 Sample testing using nonintrusive techniques (NITs) and the flow testing (FT) 

procedure 4-4 

EXAMPLES 

3.1 Cold shutdown justification CSJ-4 3-20 
3.2 Cold shutdown justification RBC-1 3-20 
3.3 Refueling outage justification 3-21 
3.4 Refueling outage justification ROJ/SI-4 3-22 

NUREG-1482 viii 



ABBREVIATIONS 
ADS automatic depressurization system 
ALARA as low as reasonably achievable 
ANSI American National Standards Institute 
ASME American Society of Mechanical Engineers 

BWR boiling-water reactor 
BWST borated water storage tank 

CFR Code of Federal Regulations 
CIV containment isolation valve 
CSJ cold shutdown justification 

ECCS emergency core cooling system 

FT flow test 

GE General Electric Company 

GL generic letter 

HPCI high-pressure coolant injection 

EST information notice 
IP inspection procedure 
ISI inservice inspection 
1ST inservice testing 
LCO limiting condition for operation 

LOCA loss-of-coolant accident 

MSIV main steam isolation valve 

NIT nonintrusive techniques 

NRC U.S. Nuclear Regulatory Commission 

OM Operations and Maintenance 

PASS post-accident sampling system 
PD positive displacement 
P&ID piping and instrument diagram 
PORV power-operated relief valve 
PTC Performance Test Code 
PWR pressurized-water reactor 

ix NUREG-1482 



RCIC reactor core isolation cooling 
RCS reactor coolant system 
RG regulatory guide 
RHR residual heat removal 
RPM revolutions per minute 
RWST refueling water storage tank 
RWT refueling water tank 

SAR safety analysis report 
SBLC standby liquid control 
SI safety injection 
SOV solenoid-operated valve 
SR surveillance requirement 

TI temporary instruction 
TS technical specifications 

NUREG-1482 x 



EXECUTIVE SUMMARY 
The U.S. Nuclear Regulatory Commission 
(NRC) is issuing this report to assist the 
industry in eliminating unnecessary requests 
for relief and to give approval of an alternate 
method of inservice testing (1ST) if that 
method is in accord with the latest edition of 
industry Codes and standards approved by the 
NRC. These Codes and standards are found in 
the American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code and 
the ASME/American National Standards 
Institute Operations and Maintenance (OM) 
Standards, Part 6, "Inservice Testing of Pumps 
in Light-Water Reactor Power Plants," (OM-
6) and Part 10, "Inservice Testing of Valves in 
Light-Water Reactor Power Plants" (OM-10). 
If the guidance in this report is used, it will 
assist the industry in establishing a consistent 
1ST approach, but implementation of the new 
guidance is strictly voluntary. No backfit is 
intended or approved in connection with 
issuance of this document. This report lists 
portions of OM-6 and OM-10 that licensees 
may partially implement if the related 
requirements stated in the applicable 
recommendation are met. 

NRC is issuing this guidance for the following 
purposes: 

(1) To approve portions of OM-6 and OM-10 
that the staff has determined are 
acceptable to implement pursuant to the 
Code of Federal Regulations, Title 10, 
Paragraph 50.55a(f)(4)(iv). 

(2) To give guidance on information that 
needs to be included in relief requests for 
prompt staff approval. 

(3) To clarify issues that have been found in 
NRC inspections, from licensees' 
telephone calls or meetings, and through 

NRC staff participation on the OM 
committees. 

(4) To indicate the acceptability or the need 
for caution in applying certain ASME/OM 
interpretations. 

(5) To consolidate references to various 
documents that apply to 1ST. 

(6) To clarify the information to be included 
in an 1ST program, the format for relief 
requests and cold shutdown/refueling 
outage justifications, and the scope of 1ST 
programs. 

(7) To clarify certain ASME Code or NRC 
regulatory issues. 

The staff discusses new 1ST issues and 
associated guidance that it found while 
participating in ASME Code committees, 
reviewing and evaluating relief requests or 
proposed alternatives, reviewing inspection 
findings and responses, meeting and discussing 
with licensees and industry groups, and issuing 
other generic correspondence. 

The voluntary nature of the new guidance 
differs from the previously approved positions 
in GL 89-04, "Guidance on Developing 
Acceptable Inservice Testing Programs," 
which were not entirely voluntary. The new 
guidance includes approval of the use of the 
new ASME Operations and Maintenance 
Standards, which have been incorporated into 
the regulations. The new guidance also 
approves the use of portions of these 
standards, pursuant to paragraph 
50.55a(f)(4)(iv), before this regulation would 
take effect for individual licensees for updated 
10-year interval 1ST programs. This approval 
is part of the staffs effort to refocus NRC 
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attention on inspections and audits. The 
actions that those licensees who choose to use 
the new guidance must take to satisfy 
paragraph 50.55a(f)(4)(iv) are included herein 
and will ensure that the implementation is 
acceptable. The new guidance will be useful 
to licensees in developing and implementing 

the regulations and ASME Code requirements, 
and is part of the plan for improving 1ST 
programs first established by GL 89-04. The 
staff plans to further revise the regulations and 
complete a summary of relief requests which 
have been submitted since GL 89-04 was 
issued. 
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PREFACE 
On April 3, 1989, the NRC issued Generic 
Letter (GL) 89-04, "Guidance on Developing 
Acceptable Inservice Testing Programs," 
which gave guidance to correct several 
weaknesses the NRC staff found in inservice 
testing (1ST) programs at nuclear power 
plants. The staff issued the generic letter as 
part of its effort to improve 1ST programs so 
that the staff could verify a program was 
acceptable by doing audits and inspections at 
the plant site rather than by reviewing the 
program before it is implemented. GL 89-04 
addressed frequently encountered issues such 
as relief requests, procedural implementation, 
and technical specification provisions for 
operability. The positions in GL 89-04 were 
not for voluntary implementation in all cases, 
since the staff requested certain licensees 
implement the positions of the generic letter. 
However, the guidance herein is strictly 
voluntary. 

Certain terms in this document have gradations 
of regulatory significance to licensees. Where 
the requirements of NRC regulations or the 
ASME Code, as incorporated into the 
regulations, are discussed, the terms shall, 
must, requires, or requirements are used 
consistently to indicate their mandatory nature. 
The term must is also used in another manner 
in the context of implementing guidance (not 
requirements), as discussed below. The word 
should is used in two contexts: (1) in 
reiterating previously approved NRC staff 
positions or requirements promulgated by 
generic letter or other approved generic 
correspondence, and (2) in stating staff 
recommendations for voluntary 

implementation in the "NRC 
Recommendations" sections. The terms NRC 
recommendation, staff recommendation, 
recommends, acceptable to the staff, 
acceptable, licensee may, and licensee 
typically would are used to discuss issues that 
have been evaluated in, and reflect NRC staff 
findings from, previous plant-specific safety 
evaluations related to 1ST relief requests, NRC 
inspection reports, meetings (ASME Code 
Committee meetings, meetings with licensees, 
and NRC/ASME symposia), and other generic 
correspondence. The term must is used with 
provisions of the guidance herein intended for 
voluntary implementation by licensees to 
indicate that, if a licensee chooses to 
implement the guidance of a section, the 
licensee is to follow such provisions in that 
section without deviation in order to receive 
credit for satisfactorily meeting the guidance of 
that section. 

The new guidance herein is similar in 
appearance to NRC staff positions given in a 
regulatory guide because of the terms 
discussed above, and because certain 
recommendations indicate acceptable 
alternatives to Code requirements. However, 
this guidance is not equivalent to staff 
positions in a regulatory guide or other generic 
correspondence, because this guidance is 
intended strictly for voluntary implementation 
by licensees. Licensees may still need to seek 
approval for certain of these recommendations 
through the process described in 10 CFR 50.55a. 
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1 INTRODUCTION 

1.1 Regulatory Basis 

Section 50.55a of Title 10 of the Code of 
Federal Regulations (10 CFR 50.55a) defines 
the requirements for applying industry codes 
and standards to boiling or pressurized water-
cooled nuclear power facilities. Each of these 
facilities is subject to the conditions in 
paragraphs (a), (f), and (g) of 10 CFR 50.55a 
for inservice inspection and inservice testing 
(1ST). By rulemaking effective September 8, 
1992 (see Federal Register Vol. 57, 34666), 
the U.S. Nuclear Regulatory Commission 
(NRC) established paragraph (f) to separate 
the 1ST requirements from the inservice 
inspection requirements in paragraph (g). 

The American Society of Mechanical 
Engineers (ASME) Boiler and Pressure Vessel 
Code (the Code), Section XI, Subsections 
IWP and IWV, specify the 1ST requirements 
for pumps and valves. The 1989 edition of 
Section XI was incorporated by reference into 
paragraph 50.55a(b) by the rulemaking 
effective September 8, 1992. The 1989 edition 
specifies that the rules for the 1ST of pumps 
and valves are stated in the ASME/ANSI 
Operations and Maintenance (OM) Standards, 
Part 6, "Inservice Testing of Pumps in Light-
Water Reactor Power Plants," and Part 10, 
"Inservice Testing of Valves in Light-Water 
Reactor Power Plants." An exception to OM-
10 was taken in the regulation related to 
leakage testing of containment isolation valves 
(see 10 CFR 50.55a (b)(2)(vii)). 

Licensees are required to prepare 1ST 
programs which specify the components 
included in the program, and the testing and 
test frequencies for these components, and to 
implement the program in accordance with the 
Code. The regulations allow that where a test 

1-1 

requirement of the Code is determined to be 
impractical for a facility, the licensee may 
submit requests for relief from the Code with 
information to support the determination. 
Relief requests generally detail the reasons for 
deviating from the Code requirements and 
describe proposed alternative testing. The 
Commission is authorized to evaluate the relief 
requests and may grant relief or impose 
alternative requirements, considering the 
burden upon the licensee that could result if 
the requirements were imposed on the facility. 
The Commission may also authorize 
alternatives to the Code requirements pursuant 
to 10 CFR 50.55a (a)(3)(i) and (a)(3)(H) if the 
alternatives ensure an acceptable level of 
quality and safety or the requirements present 
a hardship without a compensating increase in 
the level of quality and safety. 

Paragraph (f)(4)(iv) in 10 CFR 50.55a 
specifies that inservice tests of pumps and 
valves may meet the requirements in 
subsequent editions and addenda that are 
incorporated by reference in paragraph 
50.55a(b), subject to the limitations and 
modifications listed in paragraph 50.55a(b), 
and subject to Commission approval. Portions 
of editions or addenda may be used if all 
related requirements of the respective editions 
or addenda are met. The Commission resolved 
various issues by approving OM-6 and OM-10 
as discussed herein. Licensees may implement 
the later Code editions, or portions thereof, 
pursuant to paragraph 50.55a(f)(4)(iv) without 
relief, based on the approval as stated in 
Sections 3,4, and 5 of this document, 
provided the 1ST program includes 
documentation of implementation of the later 
requirements in accordance with the new 
guidance herein. 
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1.2 Regulatory History 
The NRC previously issued guidance for 
implementing 1ST requirements. After 
publishing the rule which established the 
requirements for 1ST (Federal Register notice 
of February 27, 1976), NRC sent letters to 
notify operating licensees of the new rules. In 
November 1976, after receiving inquiries from 
licensees regarding acceptable methods for 
complying with the regulation, the NRC issued 
letters to licensees which transmitted "NRC 
Staff Guidance for Complying with Certain 
Provision of 10 CFR 50.55a(g), 'Inservice 
Inspection Requirements.'" 

To eliminate the backlog of 1ST program 
reviews for operating nuclear power plants, on 
August 3, 1989, NRC issued Generic Letter 
(GL) 89-04, "Guidance on Developing 
Acceptable Inservice Testing Programs," 
which included 11 technical positions used by 
the staff in reviewing 1ST program relief 
requests and describing alternatives to the 
Code requirements acceptable to the staff. In 
GL 89-04, the staff also approved six of these 
positions (1, 2, 6, 7, 9, and 10) pursuant to 
10 CFR 50.55a (g)(6)(i) with the provision 
that the licensee perform the alternative testing 
delineated in the applicable position. The staff 
approved these alternatives upon recognizing 
the impracticality in performing the required 
testing and the burden if the requirements were 
imposed. 

GL 89-04 states that licensees are to document 
the use of Positions 1, 2, 6, 7, 9, and 10 in the 
1ST program, but does not require that the 
documentation must be a relief request. 
Provided the provisions of GL 89-04 are 
followed, GL 89-04 granted approval to 
follow the alternative testing delineated in 
Positions 1, 2, 6, 7, 9, and 10, pursuant to 
10 CFR 50.55a(g) [now (f)]. Most licensees 

have documented the use of these positions in 
relief requests for convenience; however, 
documentation in the program is acceptable in 
another format as long as it is clear that the 
provisions of the referenced positions are 
documented and discussed in adequate detail 
to indicate conformance with such provisions. 
Certain licensees may have submitted relief 
requests to ensure that the conformance was 
adequately documented in the program, 
though documentation in the program would 
also be acceptable, as stated in GL 89-04. The 
eleven positions are given in Apppendix A of 
this document. 

The staff held four public meetings to discuss 
GL 89-04 and stated that GL 89-04 was a 
first step toward resolving various problems in 
developing and implementing 1ST programs at 
nuclear power plants. The staff found these 
problems while reviewing 1ST programs, 
inspecting and auditing 1ST programs at plant 
sites, participating on the American Society of 
Mechanical Engineers (ASME) Code 
committees, and meeting with licensees and 
industry groups. 

The staff summarized the questions and 
answers from these meetings in a letter of 
October 25,1989, "Minutes of the Public 
Meetings on Generic Letter 89-04," October 
25, 1989. This letter contained information 
useful in applying the guidance in GL 89-04 
and included discussion of issues of interest to 
licensees who attended the public workshops. 
In a letter of September 16, 1991, the staff 
issued "Supplement to Minutes of the Public 
Meetings on Generic Letter 89-04" to address 
a question on stop-check valve testing. The 
questions and answers are consolidated with 
the applicable position in Appendix A to this 
document. 
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Since issuing GL 89-04, the NRC has 
incorporated the 1989 edition of the Code in 
10 CFR 50.55a(b). The 1989 edition of the 
Code incorporated OM-6 and OM-10, which 
include rules for 1ST that were written with the 
recognition of the maturity of the nuclear 
industry. Certain tests and measurements 
required by previous editions of the Code were 
eliminated or changed in these standards. 

After issuing the generic letter, NRC improved 
1ST by revising 10 CFR 50.55a to endorse the 
ASME Operations and Maintenance Standards 
on 1ST of pumps and valves, separating the 
1ST and inservice inspection programs in 
Paragraph (f) of Section 50.55a, issuing 
additional guidance, and coordinating with 
ASME for regular symposia on testing pumps 
and valves. NRC has also held three symposia, 
and will schedule others biennially, with the 
fourth planned for July 1996. 

1.3 NRC Recommendations and 
New Guidance 

The recommendations herein supplement the 
guidance and positions in GL 89-04. 
Appendix A is a compilation of the 11 
positions in GL 89-04, Attachment 1, with 
questions and answers from the meeting 
minutes, and a discussion of the current 
applicability of each position and the 
application of GL 89-04 to OM-6 and OM-10. 
The document is written for the latest edition 
incorporated into Paragraph (b) of 
10 CFR 50.55a. To the extent practical, the 
document reflects the applicable section, 
subsection, or paragraph of the appropriate 
documents (subsections of Section XI and 
paragraphs of OM-6, OM-10). 

The guidance in many sections herein may be 
used for requesting relief. However, licensees 
may also request relief that is not in 
conformance with the guidance. In evaluating 
such requested relief, the NRC will use the 

recommendations herein, where applicable. 
The NRC may reference a recommendation 
herein in future safety evaluations and grant 
relief or authorize the alternative if the licensee 
has addressed all of the aspects included in the 
applicable section, where applicable. 

The document also discusses OM-6 and OM-
10, which may be implemented by licensees 
pursuant to 10 CFR 50.55a (f)(4)(iv). This 
document gives the requisite approval for 
10 CFR 50.55a (f)(4)(iv) for updating an 1ST 
program to the requirements of OM-6 and 
OM-10 (and OM-1 through reference in OM-
10). Portions of OM-6 and OM-10 are also 
approved per (f)(4)(iv), as discussed in the 
following sections. 

3.1.1 Deferring Valve Testing to 
Cold Shutdown or Refueling 
Outage 

3.3.2 Concurrent Intervals (in part) 

4.1.4 Extension of Test Interval to 
Refueling Outage for Check 
Valves Verified Closed by Leak 
Testing 

4.2.5 Verification of Remote Position 
Indication for Valves by 
Methods Other Than Direct 
Observation 

4.2.7 Stroke Time Measurements 
Using Reference Values 

4.3.3 Test Supervisor Qualifications 

4.3.4 Frequency and Method of 
Testing Automatic 
Depressurization Valves in 
Boiling Water Reactors 

4.4.3 Multiple Containment Isolation 
Valve Leak-Rate Testing 
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4.4.5 Leak-Rate Testing Using OM-
10 Requirements 

5.4 Monitoring Pump Vibration Per 
OM-6 

5.7 Use of OM-6 Table 3b Ranges for 
Hydraulic Parameters 

5.8 Duration of Tests 

If a licensee chooses to implement this 
guidance for these issues approved under 
10 CFR 50.55a (f)(4)(iv), deviations from the 
guidance require a relief request. If a licensee 
implements any or all of these 
recommendations, the use of each 
recommendation must be discussed (e.g., 
noted, listed, or detailed) in the 1ST program 
document. If a licensee updates to the 
requirements of OM-6 for pump inservice 
testing and OM-10 for valve testing in their 
entirety, it is recommended that the 1ST 
program so state in the introductory section, 

and need not state the use of the sections listed 
above. 

IP 73756, "Inservice Testing of Pumps and 
Valves," March 16, 1987 

TI2515/110, "Performance of Safety-Related 
Check Valves," November 19, 1991 

TI 2515/114, "Inspection Requirements for 
Generic Letter 89-04, 'Acceptable Inservice 
Testing Programs,"' January 15,1992 

1.5 Synopsis of Report 

Section 2 describes existing requirements on 
1ST, discusses the scope of the 1ST program, 
and describes guidance for presenting 
information in 1ST programs, including cold 
shutdown justifications, refueling outage 
justifications, and relief requests. The section 
includes a sample list of plant systems for 
boiling-water reactors (BWRs) and 
pressurized-water reactors (PWRs) that 
typically (but not necessarily) contain Code 
pumps or valves that do a safety function. The 
section also includes information needed for 
licensees to establish the tests and test 
frequencies proposed for pumps and valves in 
an 1ST program. 

Section 3 describes NRC recommendations 
and their bases for several general aspects of 
1ST. Section 4 describes recommendations on 
valve issues. Section 5 describes 
recommendations on pump issues. Section 6 
discusses the revised standard technical 
specifications. Section 7 discusses the process 

5.1.2 Continued Measurement of 
Parameters Deleted from OM-6 

5.3 Allowable Variance from Reference 
(for fixed resistance systems) 

1.4 Other Information 

Other information on 1ST can be found in 
NRC inspection procedures (IPs) and 
temporary instructions (TIs) as follows: 
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for licensees to follow when a Code 
nonconformance is found. 

In the appendices, the staff consolidates and 
updates the information from GL 89-04 and 
other sources related to 1ST programs, and 
includes examples of relief requests that have 
been submitted for evaluation and review. 

Throughout Sections 3, 4, and 5, the staff 
discusses issues for which plants have 
requested relief and gives guidance on the type 
of information that would typically (or in some 
cases must) be included in relief requests for 
these issues. It also discusses Code and 
regulatory issues and gives recommendations. 
The discussions of issues and 
recommendations do not imply additional 
requirements beyond the Code or the 
regulations and do not represent backfits; 
however, some of these discussions address 
existing requirements of the Code or the 
regulations and are intended to be clarifying. 

Certain terms in this document have gradations 
of regulatory significance to licensees. Where 
the requirements of NRC regulations or the 
ASME Code, as incorporated into the 
regulations, are discussed, the terms shall, 
must, requires, or requirements are used 
consistently to indicate their mandatory nature. 
The term must is also used in another manner 
in the context of implementing guidance (not 
requirements), as discussed below. The word 
should is used in two contexts: (l)in 
reiterating previously approved NRC staff 
positions or requirements promulgated by 
generic letter or other approved generic 
correspondence, and (2) in stating staff 

recommendations for voluntary 
implementation in the "NRC 
Recommendations" sections. The terms NRC 
recommendation, staff recommendation, 
recommends, acceptable to the staff, 
acceptable, licensee may, and licensee 
typically would are used to discuss issues that 
have been evaluated in, and reflect NRC staff 
findings from, previous plant-specific safety 
evaluations related to 1ST relief requests, NRC 
inspection reports, meetings (ASME Code 
Committee meetings, meetings with licensees, 
and NRC/ASME symposia), and other generic 
correspondence. The term must is used with 
provisions of the guidance herein intended for 
voluntary implementation by licensees to 
indicate that, if a licensee chooses to 
implement the guidance of a section, the 
licensee is to follow such provisions in that 
section without deviation in order to receive 
credit for satisfactorily meeting the guidance of 
that section. 

The new guidance in this document is similar 
in appearance to NRC staff positions given in a 
regulatory guide because of the terms 
discussed above, and because certain 
recommendations indicate acceptable 
alternatives to Code requirements. However, 
this guidance is not equivalent to staff 
positions in a regulatory guide or other generic 
correspondence, because this guidance is 
intended strictly for voluntary implementation 
by licensees. Licensees may still need to seek 
approval for certain of these recommendations 
through the process described in 10 CFR 50.55a. 
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2 DEVELOPING AND IMPLEMENTING AN 
INSERVICE TESTING PROGRAM 

Licensees may use the following guidance for 
developing and implementing inservice testing 
(1ST) programs. This guidance supplements 
existing requirements and previously approved 
guidance on 1ST. 

2.1 Compliance Considerations 

Code of Federal Regulations, Title 10, Section 
50.55a (10 CFR 50.55a), "Codes and 
Standards," states requirements for 1ST of 
certain safety-related pumps and valves. These 
components are to be tested according to the 
requirements of Section XI of the American 
Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code (the Code), 
Subsections IWP for pumps and IWV for 
valves. The testing is intended to assess 
operational readiness of components. The 
tests conducted during the initial and 
successive 120-month intervals are to be based 
on the requirements in the applicable edition 
and addenda of the Code, to the extent 
practical, within the limitations of design, 
geometry, and materials of construction, as 
described in 10 CFR 50.55a(f)(4). 

Paragraph 50.55a (f)(4)(H) requires that 1ST in 
each 120-month interval following the initial 
interval be conducted in compliance with the 
requirements of the latest edition and addenda 
of the Code incorporated by reference in 
10 CFR 50.55a(b), in effect 12 months before 
the start of the interval. Pursuant to 
10 CFR 50.55a(f)(4)(iv), 1ST may meet the 
requirements of subsequent editions and 
addenda incorporated by paragraph (b) or 
portions of a revised edition of Section XI. 
When portions of a revised edition are used, all 
related requirements of the respective editions 
or addenda must be met. This document gives 

approval for licensees to implement the 1989 
Edition of the ASME Code, Section XI, in its 
entirety or for certain portions, for 1ST 
programs. 

The regulations specify the upper tier 
requirements for 1ST. The requirements of the 
ASME Code, as incorporated by reference into 
the regulation, have the force of law. The 
technical specifications include general and 
specific requirements for 1ST and other 
surveillance testing ofpumps and valves. The 
plant safety analyses include information on 
the design limitations and functional 
requirements for the performance ofpumps 
and valves for a facility. The 1ST program, 
including relief requests and data analysis 
methods, describes the means for 
implementing the various requirements for the 
specific plant. The implementing procedures 
include the lowest tier of 1ST elements. Other 
information such as bases documents, vendor 
manuals, trend data, and graphs is often used 
by 1ST engineers in developing, maintaining, 
and implementing the 1ST program. 

The regulations are the authority governing the 
implementation of the various 1ST 
requirements. Therefore, the regulations must 
be met when a licensee finds a conflict between 
the regulations and any of the lower tier 
requirements (program or procedures). The 
staffs response to Question 69 (see Appendix 
A) gives guidance on cases where the licensee 
modifies its plant in a way that affects the basis 
for a relief that has previously been granted. 
Similarly, if a licensee has obtained approval of 
an alternative pursuant to 10 CFR 50.55a 
(a)(3)(i) or (ii), the licensee need not use the 
alternative if it determines that continued 
compliance with the Code requirements is 
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warranted or necessary for particular 
circumstances that may preclude 
implementation of the alternative method. 
When an implementing procedure is revised, 
the licensee typically ensures that the 1ST 
program reflects the required testing. 

When a system, subsystem, or component is 
modified according to 10 CFR 50.59, or when 
an operating or test procedure or valve 
alignment is changed under Section 50.59, the 
licensee typically reviews the 1ST requirements 
to determine whether it must change the 
program for affected components. 

Standard Technical Specification 4.0.5 and the 
corresponding technical specification for each 
plant, state that 1ST of ASME Code Class 1, 
2, and 3 pumps and valves shall be performed 
in accordance with Section XI of the Code and 
applicable addenda as required by 
10 CFR 50.55a. According to the regulation, 
if a revised 1ST program conflicts with the 
technical specifications for the facility, the 
licensee shall apply to the U.S. Nuclear 
Regulatory Commission (NRC) to amend the 
technical specifications to conform with the 
revised program, or otherwise meet the 
requirements of the technical specifications and 
10 CFR 50.55a (see 10 CFR 50.55a (f)(5)(H)). 
This provision in the rule specifies actions to 
be taken by a licensee when a revised inservice 
inspection (testing) program for a facility 
conflicts with the technical specifications (see 
41 Federal Register 6256, "Statements of 
Consideration," February 12, 1976). 

The NRC may authorize alternatives to Code 
testing requirements submitted as relief 
requests, or submitted in a similar format that 
includes a description of the requirements, a 
description of the proposed alternative, and the 
justification for approval of the alternative. 
Section 50.55a includes the following 
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provisions for accepting alternatives or 
granting relief: 

• Section 50.55a (a)(3)(i) allows the NRC 
to authorize alternatives if "the proposed 
alternatives would provide an acceptable 
level of quality and safety." The NRC will 
normally approve an alternative pursuant 
to this provision only if the licensee 
proposes a method of testing that is an 
equivalent method, or an improvement, to 
the Code method, or if the testing will 
comply or is consistent with later Code 
editions approved by NRC in Section 
50.55a(b). 

• Section 50.55a (a)(3)(H) allows the NRC 
to authorize an alternative if "compliance 
[with the Code requirement] would result 
in hardship or unusual difficulty without a 
compensating increase in the level of 
quality and safety." The NRC may 
approve an alternative pursuant to this 
provision if, although the proposed 
alternative testing does not comply with 
the Code, the increase in overall quality 
and safety at the plant would not 
compensate for the difficulty of 
compliance. 

• Section 50.55a(f)(6)(i) states: 

The Commission will evaluate 
determinations . . . that Code 
requirements are impractical. The 
Commission may grant such relief 
and may impose such alternative 
requirements as it determines is 
authorized by l a w . . . giving due 
consideration to the burden upon 
the licensee if the requirements 
were imposed on the facility. 



The NRC may grant relief pursuant to this 
provision and may impose alternatives if the 
licensee demonstrates that the design or access 
limitations make the Code requirement 
impractical. The burden created by imposing 
the Code requirements on the licensee is 
considered in the staffs evaluation. 

The NRC periodically issues revisions to 
Regulatory Guide (RG) 1.147, "Inservice 
Inspection Code Case Acceptability ASME 
Section XI Division 1," which lists the ASME 
Code cases suitable for use (see footnote 6 to 
10 CFR 50.55a). Without obtaining further 
NRC review, the licensee may implement the 
Code cases listed in RG 1.147 for 1ST 
programs, if the Code cases are used in their 
entirety, with any supplemental conditions 
specified in the regulatory guide. The 
following Code cases are listed in Revision 11 
of RG 1.147: 

N-415, "Alternative Rules for Testing 
Pressure Relief Devices," which allows 
use of OM-1-1981 as alternative rules to 
Subsection IWV of Section XI for testing 
safety and relief valves. 

N-427, "Code Cases in Inspection Plans," 
which describes how an owner may use a 
Code Case in an inspection or testing 
program. This case is acceptable if 
paragraph (b)(1) is replaced with the 
following: "Code Cases that were 
superseded with revised Code Cases and 
had been approved for use in accordance 
with (a) may continue to be used." 

N-444, "Preparation of Inspection Plans," 
which gives guidance for preparing 
inspection plans, identifying the contents 
recommended for pump and valve tables. 
It also includes justification for 
substituting alternative examinations or 
tests. RG 1.147 notes that valve stroke 
times may be documented outside of the 

1ST progam, but that if the stroke times 
are included and a maximum stroke time 
is revised, it is not necessary to submit a 
revised 1ST program to the NRC solely to 
docoument a revision in valve stroke time 
(see Footnote 9 of RG 1.147, Revision 
10, July 1993). 

N-465, "Alternative Rules for Pump 
Testing," which incorrectly references the 
1987 Addendum of OM-6. The correct 
reference is OMa-1988, Part 6, since no 
1987 Addenda were issued. N-465 allows 
that Part 6 may be used as alternative 
rules for pump testing in lieu of 
Subsection IWP of Section XI. 

N-472, "Use of Digital Readout and 
Digital Measurement Devices for 
Performing Pump Vibration Testing," 
which lists the provision for using digital 
vibration measuring instruments under 
IWP-4000. 

N-473, "Alternative Rules for Valve 
Testing." The correct reference is OMa-
1988, Part 10, since no 1987 Addenda 
were issued. This code case allows that 
Part 10 may be used for valve testing in 
lieu of Subsection IWV of Section XI. 
The modification in paragraph (b)(2)(vii) 
of 10 CFR 50.55a regarding containment 
isolation valves continues to apply. 

In the 1988 Addenda and the 1989 Edition of 
Section XI, Subsections JAVP and JAW were 
revised to simply reference Parts 6 and 10 of 
the ASME Operation and Maintenance (OM) 
Standard, "Operation and Maintenance of 
Nuclear Power Plants, ASME/ANSI 
[American National Standards Institute] 
OM-1987" (1988a addenda of OM-6 and OM-
10), respectively. The OM Standards were 
rewritten, though no significant technical 
changes were made, and were approved by the 
Board on Nuclear Codes and Standards in 
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1990 as the "Code for Operation and 
Maintenance of Nuclear Power Plants, ASME 
OMCode-1990." The OM Code includes 
pump, valve, and snubber 1ST and snubber 
examination requirements. While OM-6 and 
OM-10 have been incorporated into the 
regulation through the 1989 edition of ASME 
Section XI, the NRC has not yet incorporated 
the OM Code into 10 CFR 50.55a. The staff 
is considering incorporating the OM Code in a 
proposed rule expected to be published in the 
Federal Register in 1995. 

An 1ST program, including implementing 
procedures, is subject to the requirements of 
10 CFR Part 50, Appendix B, "Quality 
Assurance Criteria for Nuclear Power Plants 
and Fuel Reprocessing Plants." Changes to 
the scope, test methods, or acceptance criteria 
are subject to the requirements of Section 
50.59, "Changes, Tests, and Experiments." 

The technical specifications for most plants 
include 1ST requirements more restrictive than 
the regulations. Section 6 describes how 
licensees may amend their technical 
specifications requirements for 1ST to better 
address the regulations as the governing 
requirements. 

2.2 Criteria for Selecting Pumps and 
Valves for the 1ST Program 

Subsections IWP-1100 and IWV-1100 of 
Section XI, before the 1988 Addenda, define 
the scope of the 1ST program for pumps and 
valves with exceptions defined in rWP-1200 
and IWV-1200. Both Section XI and 
10 CFR 50.55a(f) state that the 1ST program 
includes certain pumps and valves classified as 
ASME Code Class 1, 2, or 3 and required to 
perform a specific function in shutting down a 
reactor, maintaining the shutdown condition, 
or mitigating the consequences of an accident. 

(NOTE: The length of time assumed for 
maintaining the safe shutdown condition would 
typically be stated in a plant's safety analysis. 
For example, if the safety analysis is based on 
the capability to maintain cold (safe) shutdown 
for 30 days, the pumps and valves within the 
scope of 10 CFR 50.55a that are used to meet 
this capability would be subject to 1ST.) 

The 1986 Edition (through the Winter 1985 
Addenda to the 1983 Edition) of Section XI 
expands the scope of IWV to include certain 
valves which give overpressure protection to 
Code class systems or subsystems which 
perform a required function in shutting down a 
reactor, in maintaining shutdown conditions, 
or in mitigating the consequences of an 
accident. "Accident" refers to the accident 
analyses in the safety analysis reports and a 
broad range of possible adverse events that 
could occur at a nuclear power plant (refer to 
the response to Question Group 104 of 
Appendix A). Parts 6 and 10 of the 1988 
Addendum (OMa-1988) to the ASME/ANSI 
OM-1987 Standard, "Operation and 
Maintenance of Nuclear Power Plants," and 
Subsections ISTB 1.1 andlSTC 1.1 in the 
ASME OM Code, also define the scope of the 
1ST program for certain pumps and valves. 
However, the scopes of the OM Standards and 
Code have been expanded to require that 
certain pumps and valves, whether ASME 
Code Class 1, 2, or 3, or not be included in the 
1ST program. Until the scope of 
10 CFR 50.55a is changed, the scope of the 
1ST program will continue to include those 
components classified by the licensee as 
ASME Code Class 1, 2, or 3, generally as 
defined by the plant's safety analysis report. 

Members of the OM Committee who 
participated at the time the scope statement 
was developed stated that they did not wish to 
increase the scope of OM-6 and OM-10 
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beyond the scope of the 1986 Edition of 
Section XI (other than safety and relief 
valves). Originally, the scope statement was 
written to apply to ASME Code Class 1, 2, 
and 3 components. The scope statements of 
OM-6 and OM-10 include Code Class 2 and 3 
components because many plants were 
licensed before these components were 
included in the construction code and because 
including these components is consistent with 
10 CFR 50.55a. Therefore, it may be 
inappropriate to assume that the scope of OM-
6 and OM-10 is broader than 10 CFR 50.55a, 
even though the scope statement appears 
broader. Components outside the scope of 
10 CFR 50.55a may be included in the scope 
of 10 CFR 50.65, "Requirements for 
Monitoring the Effectiveness of Maintenance 
at Nuclear Power Plants" (the "Maintenance 
Rule"). If codes and standards are developed 
for components other than ASME Code Class 
1, 2, and 3, the NRC would determine if 
changes to the regulation would be needed. 
Any such changes would be subject to the 
provisions of 10 CFR 50.109, "Backfitting." 
However, if licensees elect to consolidate 
testing for pumps and valves, designating any 
non-Code components as such in the 1ST 
program may be acceptable to meet testing 
requirements for other safety-related pumps 
and valves. 

Relief requests for non-Code components may 
be implemented without NRC evaluation and 
approval. Although deviations from the Code 
for non-Code components need not be written 
as "relief requests," a notation in the 1ST 
program would help to identify the deviations 
and indicate that they are related to non-Code 
components. If it is not clear that the 
deviations relate to non-Code components, it 
might be assumed that the requirements of 
10 CFR 50.55a are not being met. Some 
licensees use the relief request format to 
document such deviations, while other 

licensees place notes, footnotes, or short 
descriptions in the program document. 

The current scope defined by the Code 
includes pumps and valves required to achieve 
and maintain cold shutdown. If the plant was 
licensed for a safe shutdown condition of hot 
standby or hot shutdown rather than cold 
shutdown, the 1ST program document will 
stipulate that the plant was not designed and 
licensed for a safe shutdown condition of cold 
shutdown. In discussions with ASME Code 
committee members, the NRC informed the 
committee members that many early plants 
were licensed to operate with a "safe" 
shutdown condition of hot standby or hot 
shutdown, and were not required to achieve 
cold shutdown after a design basis accident. 
Components and systems necessary to achieve 
cold shutdown at such a plant may not, 
therefore, be safety-related or subject to 
quality assurance requirements. These 
components are not credited to achieve "safe" 
shutdown in plant safety analyses. 
Recognizing the discrepancy between the 
Code requirements and the licensing basis for 
such plants, the ASME Code committee 
recently revised the scope to "safe" shutdown 
rather than "cold" shutdown. Although a relief 
request is not required for plants licensed with 
hot shutdown or hot standby as the "safe" 
shutdown condition, the 1ST program 
document submitted to the NRC must state the 
special condition for the plant in an 
introductory section. 

Refer to Information Notice 91-56, "Potential 
Radioactive Leakage to Tank Vented to 
Atmosphere," for discussion on potential 
leakage pathways that could affect offsite dose 
evaluations. 

The scope of the 1ST program is defined in 
10 CFR 50.55a, Paragraphs (f)(1), (f)(2), and 
(f)(3). For components that fall within the 
scope defined in these paragraphs, the 1ST 
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program is further narrowed by the scope of 
the ASME BPVC, Section XI, Subsections 
IWP and IWV, and, where applicable, OM-6 
andOM-10. If there is a conflict with the 
scope in IWP/IWV or OM-6/OM-10 in a way 
that appears to be broader than 
10 CFR 50.55a, the more narrow scope 
applies. If the FSAR indicates that a system or 
component is Code Class 1, 2, or 3, the system 
or component is within the scope of 10 CFR 
50.55a. If the FSAR states that a system or 
component is designed, fabricated, and 
maintained as code class at the option of the 
Owner as permitted by Paragraph IWA-
1320(e), then the application of the 
requirements in Section XI are also optional. 
If a licensee has made a commitment to include 
a component in the 1ST program, the 
component is considered within the scope of 
the program and may be removed only if the 
applicable criteria of 10 CFR 50.55a and 50.59 
are met. Also, if the TS require a component 
to be tested per the 1ST program, it is 
considered within the scope. 

As a result of a design basis document (DBD) 
review, many licensees have been reassessing 
their 1ST program scopes and considering 
deleting certain systems from the programs. 
To delete entire systems from the 1ST 
program, such as reactor core isolation cooling 
(RCIC) or standby liquid control (SLC), a 
licensee would do a review and prepare 
documentation under 10 CFR 50.59 (if 
necessary). 

Plants licensed under the standard review plan 
(SRP) may have classified certain systems as 
Code Class 3 that would not be so classified in 
earlier plants. The SRP recommends rather 
than requires that these systems be classified as 
Quality Group C (corresponds to Code Class 3 
in RG 1.26). Regulatory Guide 1.26 states 
that it does not cover systems such as 

instrument and service air, diesel engine and it 
generators and auxiliary support systems, 
diesel fuel, emergency and normal ventilation, 
fuel handling, and radioactive waste 
management systems, but that these systems 
should be designed, fabricated, erected, and 
tested to quality standards commensurate with 
the safety function to be performed. 

The licensee is responsible for determining if 
the classification of Code Class 3 is required or 
if it is optional under IWA-1320(b). This 
requirement was discussed in a letter from W. 
T. Russell, Director of the Office of Nuclear 
Reactor Regulation, to R. K. Buckles, NUS 
Corporation, September 15, 1994. IWA-
1320(b) states that optional construction of a 
component within a system boundary to a 
classification higher than the minimum class 
established in the component design 
specification shall not affect the overall system 
classification by which applicable rules are 
determined. IWA-1320(c) states that the rules 
of IWB, IWC, and IWD may be applied to the 
higher classification where all components 
within the system boundary or isolable 
portions of the system boundary are classified 
to a higher class than required by the group 
classification criteria,. See ISTA 1.3.2, 
"Classifications," of the OM Code for similar 
information on components within the scope of 
the OM Code. If the code classification is 
changed pursuant to 10 CFR 50.59, the pumps 
and valves may remain as augmented 
components (denoted as non-code) in the 1ST 
program, as noted in Position 11 of GL 89-04 
(NOTE: NRC approval may be necessary as 
determined by the Section 50.59 evaluation). 
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2.3 Code Class Systems Containing 
Safety-Related Pumps and 
Valves 

The plant safety analysis report (SAR), 
technical specifications (TS), and other 
documents list the systems and components 
that must function to support the safe 
operation and shutdown of the plant. Tables 
2.1 and 2.2 list systems and components that 
have been included in,the 1ST programs for 
pressurized-water reactors (PWRs) and 
boiling-water reactors (BWRs). These tables 
are not intended to apply to all plants, and not 
all of the systems or components listed in the 
tables are considered safety-related at every 
plant, nor are all classified as Code Class 1, 2, 
or 3. For information on quality group and 
Code classifications, see RG 1.26 and 
NUREG-0800, Section 3.2.2. The licensee's 
safety analysis generally contains a section 
describing the Code classification of 
components. The 1ST program scope must be 
consistent with the safety analysis. 

2.4 1ST Program Document 

Section 2.4.1 applies to pumps, and Section 
2.4.2 applies to valves. These sections 
describe the information generally needed to 
prepare and document the 1ST program. 
Section XI of the Code includes the rules for 
inservice inspection (ISI) and 1ST of nuclear ' 
power plant components. Subsection IWA 
includes general requirements for the inservice 
inspection and testing of components. Article 
IWA-6000 of Subsection IWA addresses 
records and reports required for these 
inspection programs. IWA-6210(a) states that 
the owner shall prepare plans and schedules for 
inservice examinations and tests to meet the 
requirements of Section XI. IWA-6220(a) 
states that examination, test, replacement, and 
repair records shall be prepared in accordance 
with the requirements of respective articles of 

Section XI. However, Articles IWP-6000 and 
IWV-6000 include minimal guidance for the 
information that could be included in the 1ST 
program for pumps and valves that perform a 
safety function. Appendix F of Section XI, 
which was introduced in the 1987 Addenda, 
gives voluntary guidance for the preparation of 
inspection and testing plans (also see ASME 
Section XI Code Case N-444 listed in Section 
2.1 above). 

Licensees have found that pump and valve 
tables are a convenient format for the 
information. The tables typically include 
enough information to allow NRC inspectors 
to determine if the testing complies with the 
Code requirements for test method and 
frequency. The tables could note applicable 
NRC positions or recommendations for each 
pump or valve. 

It is intended that the 1ST Program reflect 
design modifications and other activities 
performed under 10 CFR 50.59 that relate to 
pumps and valves within the scope of the 1ST 
program. It is recommended that the program 
plan submitted to the NRC include 
documentation of the use of positions 
contained herein, GL 89-04 positions, and 
Code Cases. 

2.4.1 Pumps 

In preparing pump tables, it is recommended 
that the licensee consider the following 
information, which includes headings and a 
description of the text that could be included 
under each heading, as depicted in the example 
in Table 2.3. 

Title: List the applicable plant and unit. 

Page number: Include the page number and 
total number of pages in the program or 
program section. 
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Program revision or revision date: List the 
program or page revision number and date on 
each page. List the revision number for each 
program change submitted. 

System and Code Class: List the plant system 
and code class and briefly describe the service 
of the pump. 

Pump identification: List a unique identifier 
for each pump to be used consistently in all 
documentation for the 1ST program and design 
information such as system piping and 
instrument diagrams (P&IDs), test procedures, 
and relief requests. 

Piping and instrument diagram number: List 
the P&ID or figure showing the pump in the 
system. 

Drawing coordinates: List the coordinates of 
the pump on the piping and instrument 
diagrams. 

Test parameters: List each of the seven 
inservice test quantities in Section XI, Table 
IWP-3100-1, or the five parameters in Table 2 
of OM Part 6, for each pump. A column or a 
footnote is typically used to list factors 
affecting testing. List a relief request number 
where the testing cannot be performed as 
required. 

Examples of notes often used with pump 
testing tables are as follows: 

(a) The pump is directly coupled to a 
constant speed synchronous or 
induction-type driver, and measurement of 
rotative speed is exempted according to 
IWP-4400. 

(b) The pump bearings are located in the main 
flow path of the working fluid, and 

measurement of bearing temperature is 
exempted according to IWP-4300 (not 
required by OM Part 6). 

(c) Pump bearings are of the permanently 
sealed and lubricated design; therefore, 
this pump is exempt from the requirement 
to observe lubricant level or pressure (not 
required by OM Part 6). 

The previous notes can be used where Code 
testing would otherwise be required. A relief 
request is not required in these cases because 
the test requirement is exempted by the Code 
or because the pump design makes the pump 
bearing lubricant level or pressure a parameter 
which cannot be observed. 

Relief request(s): List any applicable relief 
requests in the pump table. 

2.4.2 Valves 

In preparing valve tables, it is recommended 
that the licensee consider the following 
information, which includes headings and a 
description of the test that could be included 
under each heading. 

Title: List the applicable plant and unit. 

Page number: Include the page number and 
total number of pages in the program or 
program section. 

Program revision or page revision date: List 
the program or page revision number and date 
on each page. List the revision number for 
each program change submitted. 

System and Code Class: List the plant system 
and code class and briefly describe the service 
of the valve. 
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Valve identification: List a unique identifier 
for each valve in a consistent manner in all 1ST 
and design documents, including system 
P&EDs, test procedures, and relief requests. If 
valves such as excess flow check valves are 
grouped together on the valve table, the 
number of valves and the valve number must 
be clearly indicated. 

Piping and instrument diagram number: List 
the P&ID or figure showing the valve in the 
system. 

Drawing coordinates: Specify the location of 
the valve on the piping and instrument 
diagrams. 

Valve type: List the valve type (i.e., gate, 
globe, check, relief). 

Valve size: Specify the valve size in inches, 
fractions of an inch, or in metric units. 

Actuator type: List the type of valve actuator 
(i.e., motor, solenoid, pneumatic, hydraulic, 
self) with the type and function of the valves. 

Code category: Specify the Code category (or 
categories), as defined in IWV-2100 and 
paragraph 1.4 of OM-10. This determines the 
applicable subsections of the Code. For 
example, a motor-operated gate valve could be 
in Code category A or B. A self-actuated 
check valve could be in category C or A/C. 

Active/Passive: State whether a valve is active 
or passive as defined in Section XI (paragraph 
IWV-2100 before 1986 edition and paragraph 
IWA-9000 1986 edition and later), or OM-10, 
paragraph 1.3. Requirements vary based on 
the function of the valve. A valve neet not be 
considered active if it is only temporarily 
removed from service or from its safety 
position for a short period of time, such as 
manually opening a sample valve to take a 
sample while maintaining administrative 

control over the valve. If the plant is in an 
operating mode that does not require a passive 
valve to be maintained in its "passive" (safety) 
position, the position of the valve may be 
changed without imposing 1ST requirements 
on.the valve. If a valve is routinely 
repositioned during power operations (or has 
an active safety function), it is an active valve. 
If a valve is repositioned to create a new valve 
alignment (e.g., as corrective action for a 
condition of another valve in the line), an 
evaluation, considering the impact on the 1ST 
program, may be required to assure 
operational readiness prior to positioning it in 
a new position, as determined on a case-by-
case basis. 

Safety position: List the safety function 
position(s), specifying both positions for valves 
that perform a safety function in each of the 
open and closed positions. Valves must be 
exercised to the position(s) required to fulfill 
their safety function(s). 

Tests performed: Specify which tests are to be 
performed on each valve, including the 
different frequencies that may result for valves 
that have safety functions in both the open and 
closed positions. 

Test frequency: If performing the test at the 
frequency specified in the Code is impractical 
or burdensome, reference cold shutdown or 
refueling outage justifications (OM-10), or 
relief requests for test frequency. List the 
actual test frequency. 

Relief requests and cold shutdown/refueling 
outage justifications: List any applicable relief 
request(s) in the valve table. When the testing 
is deferred to cold shutdowns or refueling 
outages (OM-10), reference the technical 
justification (cold shutdown justification or 
refueling outage justification) for the test 
frequency. 
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Remarks: Include pertinent information not 
stated elsewhere in the table such as notes or a 
brief functional description of the valve. List 
any applicable GL 89-04 positions and note 
any special conditions. 

Figures in Appendix B depict excerpts from 
valve tables for 1ST programs that have been 
submitted to NRC. Table 2.4 lists common 
abbreviations used in tables. 

2.4.3 Piping and Instrument Diagrams 

The staff recommends that piping and 
instrument diagrams (P&IDs) or system 
drawings be included in the program submittal 
to assist in finding the pumps and valves 
included in the program, and that the drawings 
be the latest revision at the time the program is 
submitted to NRC. This information will assist 
the staff in reviewing relief requests or 
proposed alternatives. Inservice inspection 
boundary system drawings and isometrics, or 
reduced size drawings are suitable to be 
included in the program document. If the 
reduced drawings are not complete P&IDs, the 
staff may request a set of full-size drawings for 
evaluating relief requests. A partial submittal 
of the program containing relief requests could 
include applicable drawings to support the 
relief requests or to supersede previous 1ST 
program drawings. Program drawings need 
not be updated regularly, but if drawings 
change because of modifications, or if relief 
requests are affected, the staff recommends 
drawings be revised and submitted to NRC in 
the next periodic submittal of revisions to the 
program document. The staff also 
recommends licensees include applicable 
drawings with relief requests that are very 
detailed and are submitted to supplement the 
1ST program. These drawings are needed 
because neither the technical staff at the NRC 
nor the contractors who perform reviews of 

relief request maintain a set of SAR's for each 
plant. The 1ST reviewers do not receive a 
copy of the inservice inspection program plan 
which generally contains drawings. Drawings 
are helpful in reviewing relief requests, 
whether submitted as part of the program or as 
an attachment applicable to any relief requests 
or proposed alternatives. 

2.4.4 Bases Document 

The staff recommends that each licensee create 
a bases document for the 1ST program. A 
paper discussing the creation and management 
of a bases document is included in 
NUREG/CP-0123, Supplement 1, 
"Proceedings of the Second NRC/ASME 
Symposium on Pump and Valve Testing." 
Bases documents typically have included a 
description of the methodology used for 
preparing the 1ST program, with a list of each 
pump and valve in a system within the 
boundaries for a Code class, the basis for 
including the pump or valve in the 1ST 
program or excluding it there from, and the 
basis for the testing applied to each 
component. Appendix E contains examples 
from actual bases documents. 

Although not required by the NRC, the bases 
document will help the licensee ensure 
continuity of the 1ST program when the 
responsibilities of personnel or groups change. 
A bases document will also enable the plant 
staff to clearly understand the reasons that the 
components are either in the program or not in 
the program. This document, though not a 
"Licensing Basis Document," is a useful 
reference for reviews performed under 
10 CFR 50.59 when changes are made to a 
facility. 
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2.4.5 Deferring Valve Testing to Cold 
Shutdown or Refueling Outages 

Exercising valves on a cold shutdown 
frequency is not a deviation from the Code. 
The Code allows for testing during cold 
shutdown outages if it is impractical to test 
quarterly during operation. OM-10 allows for 
a refueling outage frequency if it is impractical 
to conduct testing quarterly while in operation 
and during cold shutdown. The licensee must 
list these valves in the program and include 
cold shutdown justifications or refueling 
outage justifications for each valve or group of 
valves affected. It is recommended that these 
cold shutdown and refueling outage 
justifications be included in the 1ST program 
submitted to the NRC. 

Impractical conditions justifying test deferrals 
are those that could result in an unnecessary 
plant shutdown, cause unnecessary challenges 
to safety systems, place undue stress on 
components, cause unnecessary cycling of 
equipment, or unnecessarily reduce the life 
expectancy of the plant systems and 
components. Examples of impractical 
conditions are (1) limitations of design, 
geometry, and materials of construction of 
components (e.g., no test taps, pumps cannot 
overcome pressure, no available flow path), 
(2) radiation exposure and personnel safety in 
certain plant modes (see Section 2.5.1 below 
for discussion on ALARA), (3) testing that 
could cause a plant trip or require a power 
reduction. This issue is discussed further in 
Sections 3 and 4, which give guidance on 
deferring testing. 

2.5 Relief Requests and Proposed 
Alternatives 

A licensee may submit a request for NRC to 
review and approve relief from requirements of 
the Code, or for authorization to use proposed 
alternatives. The staff recommends that the 

basis for relief address whether (1) the 
proposed alternative gives an acceptable level 
of quality and safety, (2) compliance would 
result in a hardship without a compensating 
increase in safety, or (3) complying with Code 
requirements is impractical. The justification 
must include adequate information for the staff 
to determine if the alternative can be 
authorized or relief can be granted (e.g., as 
applicable, damage to equipment, hazards to 
personnel, and the possibility of a plant trip in 
the details of the proposed alternative). The 
licensee may implement the proposed 
alternative testing while the NRC is reviewing 
the relief request if the request is for relief 
from those requirements that have been 
determined to be clearly impractical (see 
Section 6). 

The staff performs a detailed review of each 
relief request, authorizes an alternative to the 
requirements or grants relief from the 
requirements, and may impose alternative 
requirements. When granting relief, the NRC 
considers the burden on the licensee that 
would result if the requirements were imposed. 

2.5.1 Justifications for Relief 

The NRC considers the merits of the submitted 
technical information when it determines to 
grant or deny relief from the Code 
requirements or to authorize alternatives. In 
requesting relief, the licensee would typically 
describe the specific Code requirement and 
associated paragraph for which relief is 
requested, describe the proposed 
alternative(s), describe the basis for relief or 
for the alternative, and clarify the burden that 
would result if the requirements were imposed. 
The following are examples of situations that 
warrant granting relief or authorizing 
alternatives as determined by the staff in 
previous safety evaluations for plant-specific 
requests: 

2-11 NUREG-1482 



• In complying with the Code requirements, 
the licensee would not obtain information 
more useful than the information currently 
available. For example, installing an 
analog gauge with a range of three times 
the reference value (or less) to comply 
with Code requirements may not yield 
more accurate reading than the accuracy 
of the one presently installed (see Section 
5.5.1). 

• . Compliance with the Code is impractical 
because of design limitations. Imposition 
of the Code requirements would require 
significant system redesign and 
modifications. For example, a flow meter 
does not meet the accuracy requirements 
of IWP-4110 because the present system 
configuration does not have a straight 
section of pipe of sufficient length in 
which to measure flow accurately (see 
Sections 5.5.1 and 5.5.2). 

• The required measurements or 
appropriate observations cannot be made 
because of physical constraints. Examples 
include a component located in an area 
inaccessible during power operation or a 
pump totally immersed in system fluid. 

• The need to keep personnel radiation 
exposure as low as reasonably achievable 
(ALARA) may present an adequate 
justification. The licensee included 
information about the general area 
radiation field, local hot spots, plant 
radiation limits and stay times, the amount 
of exposure personnel would receive in 
doing the testing, and the safety 
significance of deferring testing or 
performing an alternative method. 
ALARA relates to controlling exposure 
during an activity, not specifically to 
eliminating activities; however, it may be 

a basis for relief or for deferring an 
impractical test when exposure limits to 
perform testing (or possibly to access a 
valve for repair in the event it could fail 
during a test) are prohibitive. If the 
exposure limits are prohibitive, defer 
testing to cold shutdowns or refueling 
outages when the exposure limits are no 
longer prohibitive. ALARA is part of an 
overall program as required by 
10 CFR 20.1101, including activities such 
as 1ST. NRC has not extablished 
ALARA "predetermined acceptable 
limits" for deferring an 1ST activity. 
ASME Section XI Code Case N-444 
gives guidance on documenting ALARA 
as justification for alternative 
examinations and tests. 

• Testing as required by the Code could 
cause significant equipment damage. For 
example, shutting off cooling flow to an 
operating pump by exercising a valve in 
the cooling flow path could damage the 
pump. 

• Failure of a component during testing 
could disable multiple trains of a reactor 
safety system. For example, a motor-
operated suction valve common to both 
trains of high-pressure safety injection 
could not be tested during power 
operation because a failure of the valve 
results in both trains being out of service 
(see Section 3.1.2). 

Inconvenience or administrative burden are 
not, alone, adequate justification for deviating 
from the Code requirements. Entering a TS 
limiting condition of operation (LCO), except 
when entering the LCO would be prohibited 
because the total system function would be out 
of service, is also not, alone, adequate 

NUREG-1482 2-12 



justification for deviating from the Code-
specified frequency (see Section 3.1.2). 

2.5.2 Categories of Relief Requests 

General: A general relief request is 
appropriate when the relief being requested 
applies to a broad range of similar components 
in the program, such as all pumps or all 
containment isolation valves. 

Specific: A relief request is specific when the 
relief being requested applies only to a single 
component or a specified group of similar 
components in the program, such as service 
water pump discharge check valves. 

2.5.3 Content and Format of Relief 
Requests 

The staff recommends that each relief request 
include the following information in the order 
stated, as a minimum. Appendix C includes 
examples of relief requests that have been 
submitted by licensees. 

Title and relief request number: Entitle each 
relief request and specify a unique identifier. 
The identifier remains unique to avoid 
confusion when later revisions are made. 
Examples follow: (1) Relief Request Number 
1, (2) Safety Injection Pumps Relief Request, 
(3) Check Valves in Series Relief Request. 

Page number: List the page number and total 
number of pages in the program or program 
section, such as "Page 15 of 135." 

Program revision or page revision date: List 
the program revision number or page revision 
date on each page. 

System and Code class: List the plant system 
and Code class of the system in which the 
component is located. 

Valve category: List the ASME category for 
each valve (i.e., A, A/C, B, C, or D). 

Component identification: List the 
identification number for each component in a 
specific relief request. Each individual 
component need not be listed in a general relief 
request, such as one for all pumps in the 1ST 
program. However, it is recommended that 
the list of program components (pump or valve 
table) include the relief request number. 

Component function: Briefly describe the 
functions of the components and specify the 
function which is the subject of the relief 
request. 

ASME Code test requirement(s): List and 
describe the Code requirement(s) from which 
relief is being requested. 

Basis for relief: Discuss the basis for 
requesting relief or proposing the use of an 
alternative including the reasons for which 
compliance with the Code requirements is 
impractical or the proposed alternative is a 
preferred test. Include justification for each 
test frequency deferred (i.e., quarterly, cold 
shutdown). State and justify the proposed 
frequency in the "basis." The relief request 
should contain all information needed for NRC 
review. Most relief requests for check valves 
list the test direction(s) for which the relief is 
required. 

Proposed alternate testing: Clearly and 
thoroughly present the proposed alternative. 

The following are acceptable examples of 
introductory statements for this section of the 
relief request: 

• These valves will be part-stroke exercised 
quarterly by way of the minimum flow line 
for the pump. They will also be full-
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stroke exercised with flow into the reactor 
coolant system during refueling outages. 

These valves will be part-stroke exercised 
during cold shutdown outages using the 
power operator on the test arm. They will 
also be full-stroke exercised during 
refueling outages by means of the full 
accident-required flow injected into the 
reactor coolant system. 

These valves will be part-stroke exercised 
during cold shutdowns with flow from the 
residual heat removal system. Their full-
stroke capability will be verified during 
refueling outages. They will be 
disassembled, the internal components 
examined, and the valve disk manually 
stroked. The guidance in Generic Letter 
(GL) 89-04, Position 2, will be followed 
for the disassembly and inspection 

program, including a partial-flow test 
following reassembly. 

Discuss the proposed alternate in sufficient 
detail to clearly illustrate that it is a reasonable 
alternative to the Code requirement. 

Drawings and/or diagrams: If the relief 
request or alternative testing is complex, or if 
drawings or diagrams are available for further 
clarification, they could be included in the 
relief request or could be referenced and 
included in the 1ST program document. 

References: List references to SAR sections, 
technical specifications, and other pertinent 
documents (e.g., applicable position of GL 89-
04). A document referenced in the relief 
request must be submitted to the NRC on the 
plant docket. If a document is not docketed 
but contains pertinent information, the relief 
request must include the information rather 
than merely referencing the document. 
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Table 2.1 Typical systems and components in an inservice testing program for a pressurized-
water reactor 

^fiSlii^^B^PSiSii^ii'W^Hii^S: 
Reactor coolant system and flowpaths for 
establishing natural circulation 

Power-operated relief, valves and associated block valves 

Reactor high point and head vents 

Primary system safety and relief valves (pressurizer Code 
safety valves) 

Valves in any proposed flow path used for long-term core 
cooling or safe shutdown 

Pressure boundary isolation valves 

Valves in lines to pressurizer relief quench tank 

Main steam system Main steam isolation valves (MSIVs) 
Main steam non-return valves (if applicable) 
Secondary system safety and relief valves 
Atmospheric dump valves 
Auxiliary feedwater turbine steam supply valves 
Steam generator blowdown isolation valves 

High-pressure safety injection system High-pressure injection pumps and discharge check 
valves 

Injection valves in injection flowpath 

Isolation valves 

Valves for the refueling water storage tank (RWST) 
borated water storage tank (BWST), refueling water tank 
(RWT), including vacuum breakers 

Chemical and volume control or makeup 
system 

Charging or makeup pumps and suction/discharge check valves 

Valves in charging/makeup flowpath 

Boric acid transfer pumps and suction/discharge check valves 

Valves in emergency boration flow paths 

Relief valves 
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Table 2.1 Typical systems and components in an inservice testing program for a pressurized-
water reactor (continued) 

1-̂ S: l^ipii»i#^^tti*ydi«^i^^^^i^^^. ̂
S^^^^M^^M^^^^^^^^^^^iS&M. 

Low-pressure safety injection system Injection pumps and suction/discharge check valves 

Valves associated with safety injection accumulators and core 
flood tanks 

Recirculation flowpath valves, including containment 
sump isolation valves 

Isolation valves (high-low pressure interface) 

Relief valves 

Shutdown cooling, residual heat removal, or 
decay heat removal systems 

Pumps and suction/discharge check valves 
Valves in flowpath 
Isolation valves (high-low pressure interface) 
Relief valves 

Containment spray system Containment spray pumps and suction/discharge check valves 

Valves in flowpaths to spray header 

Isolation valves 

Valves in spray additive flowpath 

Spray additive tank valves, including vacuum breakers 

Main feedwater system Main feedwater isolation valves 

Auxiliary feedwater system Auxiliary feedwater pumps and suction/discharge check valves 

Valves in flowpath to steam generators 

Valves in suction lines 

Valves between normal and ultimate heat sink suction 
sources 

Relief valves and isolation valves 

Primary containment system Containment isolation valves (various systems) 

Containment combustible gas venting valves 

Containment atmosphere sampling valves (if within the scope of 
10 CFR 50.55a) 
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Table 2.1 Typical systems and components in an inservice testing program for a pressurized-
water reactor (continued) 

lllllll^^ 

Component cooling water system Component cooling water pumps and discharge check 
valves 

Valves in letdown cooling water flowpath 

Valves in reactor coolant pump seal injection and cooling 
water flowpath 

Relief valves 

Spent fuel pool/pit cooling system Spent fuel cooling pumps and suction/discharge check valves 
Valves in flowpath from ultimate heat sink source supply 

Service water system Service water pumps and suction/discharge check valves 

Valves in flowpath to auxiliary feedwater system 

Valves in flowpaths to emergency room coolers 

Valves in flowpaths to containment emergency coolers 

Valves in flowpaths to emergency diesel generator heat 
exchangers 

Isolation and cross-tie valves 

Valves in ultimate heat sink source flowpaths 

Valves in standby or backup service water, if applicable 

Emergency diesel generator system (within 
scope of 10 CFR 50.55a) 

Fuel oil storage and transfer pumps and valves 
Diesel generator external cooling (service water) 
Engine air start check valves 
Air receiver relief valves 

Ventilation systems Pumps and valves in control room emergency cooling 
water supply flowpath 

Instrument air system (if within the scope of 
10 CFR 50.55a) 

Air supply to containment purge valves 
Air supply to power-operated relief valves (PORVs) 
Air supply to MSIVs 
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Table 2.2 Typical systems and components in an inservice testing program for a boiling-water 
reactor 

^^^Sili^^^^^^^^^Piii^ftli®^^li 
Nuclear boiler and reactor recirculation system Primary system isolation valves 

Excess flow check valves 

Main steam system MSI Vs and actuator valves (pilot valves, accumulator check 
valves) 

Main steam safety and relief valves 

Main steam safety valve discharge rupture diaphragm 
valve 

MSIV leakage valves 

High-pressure core coolant injection (HPCI) 
system 

Pump and suction/discharge check valve 

Valves in injection flowpath 

Isolation valves, including valves in test lines 

Excess flow check valves 

HPCI pump turbine valves, including turbine exhaust 
vacuum breakers (unless considered skid-mounted) 

High-pressure core spray system Pumps and suction/discharge check valves 
Valves in injection flowpath 
Isolation valves, including valves in test lines 

Reactor core isolation cooling (RCIC) system 
(if safety-related) 

Pump and suction/discharge check valve 
RCIC pump turbine valves 
Excess flow check valves 
Isolation valves 

Reactor water cleanup system Containment isolation valves 

Residual heat removal (RHR) system RHR pumps and suction/discharge check valves 
Isolation and cross-tie valves 
Pump suction relief valves 
RHR heat exchanger thermal relief valves 
Valves in injection flowpath 
Flow control valves 
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Table 2.2 Typical systems and components in an inservice testing program for a boiling-water 
reactor (continued) 

system* in fcoilrag-water reactors 
T^J^OMpflHffltttji jjn m to#ervlc« ftstfagpiugrmtt 

Spent fuel pool cooling system Fuel pool pumps and suction/discharge check valves 
Ultimate heat sink supply valve 

Feedwater coolant injection and isolation 
condenser system (if applicable) 

Reactor feedwater pumps and suction/discharge check valves 

Condensate pumps and suction/discharge check valves 

Condensate booster pumps and suction/discharge check valves 

Emergency condensate transfer pump and suction/discharge 
check and isolation valve 

Isolation and bypass valves 

Vent valves 

Makeup to condenser shell check valves 

Standby liquid control (SBLC) system SBLC pumps and suction/discharge check valves 
Reliefvalves 
Injection line valves 
Explosively-actuated squib valves 

Main feedwater system Isolation valves 

Primary containment system Containment isolation valves including excess flow check 
valves (various systems) 

Containment atmosphere monitoring system valves 

Containment atmosphere dilution system valves 

Containment pressure suppression and vents 

Closed cooling or component cooling water 
system 

Pumps and suction/discharge check valves 
Valves in flowpaths to safety-related coolers 

Service water system Pumps and suction/discharge check valves 
Isolation and cross-tie valves 
Valves in fiowpaths to safety-related coolers 
Valves in flowpaths to diesel generator coolers 
Valves in standby or backup service water 
Valves in flowpath from ultimate heat sink source 
Valves in residual heat removal service water flowpath 
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Table 2.2 Typical systems and components in an inservice testing program for a boiling-water 
reactor (continued) 

^^^^§il^^^^^^^^S^^Bi^i^l;#^ 
Control rod drive system (portions within the 
scope of 10 CFR 50.55a) 

Scram dump valves 
Scram discharge volume vent valves 
Scram discharge volume drain valves 
Accumulator rupture disks 
Hydraulic control unit control valves 
Drive water backflow prevention valves 

Emergency diesel generator systems (if within 
the scope of 10 CFR 50.55a) 

Fuel oil storage and transfer pumps and valves 
Diesel generator external cooling (service water) 
Engine air start check valves 
Air receiver relief valves 

Ventilation systems Pumps and valves in control room emergency cooling 
water supply flowpath 

Instrument air system (if within the scope of 
10 CFR 50.55a) 

MSI V accumulator check valves 

MSI V pilot valves 

Automatic depressurization system (ADS) valve accumulator 
check valves 

ADS pilot valves 

Traversing incore probe system (if within the 
scope of 10 CFR 50.55a) 

Containment isolation valves 
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Table 2.3 Example data table for pumps 

PLANT NAME/UNIT 

PUMP TESTING PLAN 

Revision: 3 
Date: 1-15-92 
Page: 1 of 3 

Pump List Parameters 

SYSTEM PUMPI.D. P&IDNO. COORD. S p. dP 
Flow V 

(PR-l) T s L 

Residual Heat 
Removal 

RHR-01 
RHR-02 
RHR-03 

M-402 Sh. 1 
M-402 Sh. 2 
M-402 Sh. 2 

D-4 
G-4 
F-5 

(1) 
(1) 
(1) 

Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

Y 
Y 
Y 

Q 
Q 
Q 

Auxiliary 
Feedwater 

AFW-01 
AFW-02 
AFW-03 

M-408 Sh. 1 
M-408 Sh. 1 
M-408 Sh. 1 

B-5 
B-8 
B-11 

(1) 
(1) 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

PR-4 
PR-4 
PR-4 

Q 
Q 
Q 

Service Water SWS-01 
SWS-02 
SWS-03 
SWS-04 

M-335 Sh. 1 
M-335 Sh. 2 
M-335 Sh. 3 
M-335 Sh. 4 

F-9 
D-4 
E-8 
C-4 

(l) 
(1) 
(l) 
(1) 

PR-7 
PR-7 
PR-7 
PR-7 

Q 
Q 
Q 
Q 

PR-3 
PR-3 
PR-3 
PR-3 

PR-2 
PR-2 
PR-2 
PR-2 

(2) 
(2) 
(2) 
(2) 

(4) 
(4) 
(4) 
(4) 

Standby Liquid 
Control 

SLC-01 
SLC-02 

M-367 Sh. 1 
M-367 Sh. 1 

D-9 
D-4 

(1) PR-7 
PR-7 

PR-5 
PR-5 

PR-6 
PR-6 

Q 
9 

PR-4 
PR-4 

(3) 
(3) 

Note (1): Pump is directly coupled to a constant speed synchronous or induction type driver. 

Note (2): Pump bearings are located in the main flow path of the working fluid. 

Note (3): Pump bearings are of the permanently sealed and lubricated design. 

Note (4): The pump bearings are located in the main flow path of the working fluid and are cooled and lubricated by the process fluid. 

Legend: 

S Speed T„ Temperature, bearings 
p. Pressure, inlet L Lubrication 
dP Differential Pressure PR Pump Relief Request 
Q Quarterly V Vibration 
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Table 2.4 Useful abbreviations for valve data tables 

Parameter Abbrevatfon Description 

Valve Type GT 
GB 
CK 
RV 
SC 
BF 
DI 
EX 
BA 

Gate valve 
Globe valve 
Check valve 
Relief valve 
Stop check 
Butterfly valve 
Diaphragm valve 
Explosive valve 
Ball valve 

Actuator Type MO 
SO 
AO 
HO 
SA 
MA 
PA 

Motor operated 
Solenoid operated 
Air operated 
Hydraulic operated 
Self actuated 
Manual 
Pilot Actuated 

Safety Position(s) 0 
C 

O/C 
T 

Open 
Closed 
Both open and closed 
Throttled 

Test(s) Performed FS 
PS 
LT 
LJ 
ST 
FT 
PI 
RV 
EX 

Full-stroke exercise valve to safety position(s) 
Part-stroke exercise valve 
Leak-rate test valve to Section XI requirements 
Leak-rate test valve to Appendix J requirements 
Measure the full-stroke times of the valve 
Observe the fail-safe operation of the valve 
Verify the valve remote position indication 
Safety and relief valve test 
Explosive valve test 

Test Frequency Q 

CS 

RF 

2Y 

RV 

SD 

Test performed once every 92 days 

Test performed during cold shutdowns but not 
more frequently than once every 92 days 

Test performed each reactor refueling outage 

Test performed once every two years 

Test relief valve at IWV or OM-1 schedule 

Disassemble, inspect, and manually exercise one 
valve from specified group each reactor refueling 
outage 
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3 GENERAL SUPPLEMENTAL GUIDANCE ON 
INSERVICE TESTING 

3.1 Inservice Test Frequencies and 
Extensions for Valve Testing 

The American Society of Mechanical 
Engineers (ASME) Boiler and Pressure Vessel 
Code (the Code) generally requires quarterly 
testing of pumps and valves. Subsection IWV 
of Section XI of the Code allows for deferring 
valve exercising to cold shutdown outages if 
exercising is not practical during plant 
operation. Part 10 of the ASME Operations 
and Maintenance Standard (OM-10) has 
additional allowances discussed below. The 
U.S. Nuclear Regulatory Commission (NRC) 
staff may approve relief for extending a test 
interval for extenuating circumstances in which 
(1) compliance would result in hardship or 
unusual difficult without a compensating 
increase in the level of quality and safety or (2) 
the system design makes compliance 
impractical. Any requested relief would 
typically include a technical justification for the 
deferment. Table 3.1 lists the tests and test 
frequencies required by the Code. 

3.1.1 Deferring Valve Testing to Each 
Cold Shutdown or Refueling Outage 

Exercising valves at each cold shutdown 
outage is not a deviation from the Code and 
does not require a relief request. Testing at 
each refueling outage is a deviation from 
requirements in Subsection IWV of Section 
XI, but is an allowable deferral of the testing 
required by OM-10. The Code specifies 
testing at cold shutdowns if it is impractical to 
test quarterly during operation. OM-10 
specifies full-stroke exercising at each 
refueling outage if testing is impractical both 
quarterly while in operation and during cold 
shutdown outages. The Code (IWV-3412, 

IWV-3522, and OM-10, paragraph 6.2) 
requires the valves for which testing is 
deferred be identified and the basis for 
determining impracticality be documented in 
the inservice testing (1ST) program. The 
licensee may implement the portions of OM-10 
which allow deferral of the testing in 
accordance with 10 CFR 50.55a(f)(4)(iv) if the 
following related requirements are met: 

Category A and B Valves: OM-10, 
Paragraph 4.2.1, including a partial-
stroke exercise quarterly or during 
cold shutdown outages, if practical. 

Category C Valves: OM-10, 
Paragraph 4.3.2, including a partial-
stroke exercise quarterly or during 
cold shutdown outages, if practical. 

Test Plans: OM-10, Paragraph 6.2, for 
documenting the basis of the deferral. 

Therefore, although relief is not required, this 
section must be referenced in the 1ST program. 
Examples 3-1 and 3-2 depict acceptable cold 
shutdown justifications (CSJs). Examples 3-3 
and 3-4 depict refueling outage justifications 
acceptable in accord with OM-10. 

NRC issued guidance in letters to licensees in 
1976 which included examples of valves to be 
specifically excluded from exercising (cycling) 
tests during plant operations. This guidance 
may not apply in all cases (e.g., HPCI turbine 
steam supply and pump discharge valves may 
be tested quarterly during pump testing). 
Examples of the excluded valves follow: 

(1) All valves whose failure in a non-
conservative position during the cycling 
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test would cause a loss of system 
function. Valves in this category would 
typically include all non-redundant valves 
in lines such as a single discharge line 
from the refueling water storage tank or 
accumulator discharge lines in 
pressurized-water reactors (PWRs) and 
the high-pressure coolant injection 
(HPCI) turbine steam supply and the 
HPCI pump discharge in boiling-water 
reactors (BWRs). Other valves may fall 
into this category under certain system 
configurations or plant operating modes. 
For example, when one train of a 
redundant system such as an emergency 
core cooling system (ECCS) is inoperable, 
non-redundant valves in the remaining 
train should not be cycled since their 
failure would cause a loss of total system 
function. 

(2) All valves whose failure to close during a 
cycling test would result in a loss of 
containment integrity. Valves in this 
category would typically include all valves 
in containment penetrations where the 
redundant valve is open and inoperable. 

(3) All valves, which when cycled, could 
subject a system to pressures in excess of 
their design pressures. It is assumed for 
the purpose of a cycling test that one or 
more of the upstream check valves has 
failed unless positive methods are 
available for determining the pressure or 
lack thereof on the high-pressure side of 
the valve to be cycled. Valves in this 
category would typically include the 
isolation valves of the residual heat 
removal/shutdown cooling system and, in 
some case, certain ECCS valves. 

If a technical specification surveillance requires 
a test, even when one train is out of service, 

the possible safety consequences of performing 
the test have been weighed against the benefits 
of testing. The guidance herein and in the 
1976 letters does not supersede technical 
specification requirements. 

Check valves that can be stroked quarterly, but 
must be monitored by a nonintrusive technique 
to verify full stroke, may be full-stroke tested 
during cold shutdowns or refueling outages if 
another method of verifying full-stroke exists 
at these plant conditions. However, the 
quarterly partial-stroke testing would continue 
to be required. Also, the NRC would not 
require a licensee to invest in nonintrusive 
equipment for the purpose of testing check 
valves quarterly in lieu of testing during cold 
shutdowns or refueling outages, though the 
use of nonintrusive techniques is recommended 
where practical. 

When considering deferring valve testing to 
cold shutdowns or refueling outages, some 
valves could be tested quarterly, but the testing 
involves a hardship; i.e., a limiting condition 
for operation of 3 to 4 hours in length, the 
repositioning of a breaker from "off1 to "on," 
and necessity of manual operator actions to 
restore the system if an accident occurred 
while the test is in progress. The risk of 
performing a test quarterly for such situations 
may outweigh the benefit achieved with a 
quarterly test. Section 3.1.2 gives guidance on 
these situations. Otherwise, it would be 
appropriate to weigh the safety impact against 
the benefits of testing as a basis for deferring 
testing from quarterly to cold shutdowns or 
refueling outages. A method is described in 
NUREG/CR-5775, "Quantitative Evaluation 
of Surveillance Test Intervals Including Test-
Caused Risks." 

The following sections discuss issues related to 
valve testing deferrals. These sections do not 
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apply to testing required after maintenance or 
repair. 

3.1.1.1 1ST Cold Shutdown Testing 

Subsection IWV does not include provisions 
for plant startup from cold shutdown when all 
1ST of valves tested at a cold shutdown 
frequency has not been completed. However, 
OM-10 allows that plant startup need not be 
delayed to complete 1ST. Valves tested on a 
cold shutdown frequency may be tested at 
each cold shutdown (e.g., based on a licensee 
commitment) or may be tested sequentially 
during cold shutdown outages. Valves tested 
within 92 days before changing modes from 
cold shutdown need not be tested. Valves 
tested at a cold shutdown frequency may 
include valves tested while decreasing power 
to cold shutdown or while increasing power to 
steady state power operation. 

NRC Recommendation 

In accordance with OM-10, paragraphs 
4.2.1.2(g) and 4.3.2.2(g), valve exercising shall 
commence within 48 hours of achieving cold 
shutdown, and continue until all testing is 
complete or the plant is ready to return to 
power. For extended outages, testing need not 
begin in 48 hours provided all valves required 
to be tested during cold shutdown will be 
retested before plant startup. However, the 
licensee need not keep the plant in cold 
shutdown solely to complete cold shutdown 
testing. All valves tested during cold 
shutdown outages shall also be tested before 
startup from refueling outages, unless testing 
has been completed within the previous 92 
days. If an outage lasts beyond 92 days, all 
cold shutdown testing shall be completed 
within the last 92 days of the shutdown. A 
licensee should make a "good faith" reasonable 
effort to test valves during a cold shutdown; 
however, the Code does not require 
documentation for valves not tested during a 

cold shutdown outage other than as would be 
required to maintain the 1ST schedule. 
Although OM-10 does not include schedules 
for cold shutdown testing, an acceptable 
method is for the valves tested in the preceding 
cold shutdown to be the last valves on the 
schedule for the next cold shutdown, except 
for valves tested each cold shutdown. The 
following is a sample schedule for 15 cold 
shutdown tests: 

First cold shutdown: Tests 1, 2, 3, 4, 
5, and 6 completed. 

Second cold shutdown: Tests 7, 8, 
9, and 10 completed. 

Third cold shutdown: Tests 11, 12, 
13, 14, 15, 1, 2, and 3 completed. 

Fourth cold shutdown: 
and 7 completed. 

Tests 4, 5, 6, 

The staff has determined that paragraphs 
4.2.1.2(g) and 4.3.2.2(g) of OM-10 are 
acceptable for all licensees to implement 
pursuant to Section 50.55a (f)(4)(iv) of Title 
10 of the Code of Federal Regulations 
(10 CFR 50.55a(f)(4)(iv)). If a licensee 
chooses to implement this guidance, this 
section must be referenced in the 1ST program. 

Basis for Recommendation 

The NRC recommendation is consistent with 
OM-10, which states the most recent 
requirements for 1ST of valves approved by 
NRC in 10 CFR 50.55a and may be applied to 
plants continuing to use the requirements in 
Subsection IWV of Section XI. The technical 
specifications (TS) govern the restart of the 
plant. The staff has determined that startup 
need not depend on the completion of Section 
XI testing because, if the licensee were 
required to complete all cold shutdown testing 
before restarting the plant, it may have the 
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unneeded burden of extending cold shutdown 
outages solely to complete surveillance testing. 
However, a licensee should make reasonable 
efforts in scheduling and performing the tests. 

3.1.1.2 Testing at a Refueling Outage 
Frequency for Valves Tested 
During Power Ascension 

OM-10 requires that valves tested on a 
refueling outage frequency be tested prior to 
returning the plant to operation. Several 
licensees have indicated that certain valves 
cannot be tested until power ascension begins. 
This section was included to give guidance for 
such valves and to indicate that the operability 
of technical specifications would control the 
time for testing such valves. It is intended that 
such valves will be indicated in the 1ST 
program as tested on a refueling outage 
frequency, even though the plant may return to 
"operation" before the testing is completed. A 
similar intent applies to valves tested during 
power ascension from cold shutdowns which 
are not refueling outages; however, the 
language in OM-10 is different for valves 
tested on a cold shutdown frequency. 

Before beginning power ascension from a 
refueling outage, the licensee normally 
completes the tests of those valves tested at 
each refueling outage. However, to test any 
valves that can only be tested during power 
ascension, the licensee may begin raising the 
power level and changing modes in accordance 
with TS requirements and test the applicable 
valves when plant conditions allow testing. If 
maintenance has been performed on a valve 
during the outage, the licensee is required to 
consider the valve inoperable until completing 
post-maintenance testing in accord with the 
operability requirements in the TS. This 
situation could also apply to valves tested 

during power ascension from a cold shutdown 
outage. 

NRC Recommendation 

OM-10 requires that all valve testing schedules 
for performance during a refueling outage shall 
be completed before returning the plant to 
operation; however, for valves which must be 
tested during power ascension for which 
technical specification requirements for the 
valves or the system determine when the 
valves are required to be operable, the testing 
for these valves may be scheduled for refueling 
outages (or cold shutdown outages). The 
NRC has determined that paragraphs 
4.2.1.2(h) and 4.3.2.2(h) of OM-10 are 
acceptable for all licensees to implement 
pursuant to 10 CFR 50.55a (f)(4)(iv). 
Therefore, relief is not required provided the 
licensee meets all requirements of these 
paragraphs and references this section in the 
1ST program (also see Section 3.1.1.1 above). 

Basis for Recommendation 

The staff has determined that the guidance of 
this section is consistent with Paragraphs 
4.2.1.2(h) and 4.3.2.2(h) of OM-10 and the TS 
requirements and is acceptable for meeting 
those provisions. 

3.1.1.3 De-inerting Containment of 
Boiling Water Reactors to Allow 
Cold Shutdown Testing 

According to 10 CFR 50.44, "Standards for 
Combustible Gas Control System in Light-
Water-Cooled Power Reactors," each BWR 
equipped with a Mark I or Mark II 
containment must have provisions for an 
inerted containment atmosphere during power 
operation to protect against a burn or 
explosion of hydrogen gas generated by the 
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core metal-water reaction after a loss-of-
coolant accident (LOCA). 

Oxygen content in the containment atmosphere 
is monitored during normal power operation. 
Technical specifications specify the maximum 
oxygen concentrations allowed. Since 
hydrogen generation is not a concern during 
cold shutdown or refueling outages, the 
technical specifications allow the containment 
atmosphere to be de-inerted. However, 
licensees do not routinely de-inert the 
containment during cold shutdown outages 
because of the impracticality of the time 
needed to de-inert and re-inert and because the 
nitrogen used for inerting is lost. 

OM-10 and Section XI of the Code allow the 
licensee to test certain valves located in the 
inerted containment during cold shutdown 
outages because it is not practical to test them 
during power operation. However, access to 
the valve may be required to perform the 
testing or repair the valve if it failed. The staff 
has determined that de-inerting the 
containment at each cold shutdown outage 
solely to perform this testing is impractical. 

NRC Recommendation 

Valves may be tested during refueling outages 
if they would otherwise be tested during cold 
shutdown outages that require the containment 
to be de-inerted for performance of this 
testing. The NRC staff does not consider that 
containment de-inerting solely for the purpose 
of valve testing is warranted and approves the 
test deferral pursuant to 10 CFR 50.55a 
(f)(4)(iv) provided the licensee meets all 
requirements of Paragraphs 4.2.1, 4.3.2, and 
6.2 of OM-10 and describes this section in the 
1ST program (also see Section 3.1.1.1 above). 

The staff determined that there are few 
outages that require de-inerting and that 
maintaining a separate schedule for valve 

testing was not warranted. When an extended 
cold shutdown occurs which necessitates de-
inerting the containment, testing is at the 
discretion of the licensee. The length of the 
shutdown and the extent of other outage 
activities could be factored into a decision. 
Also, for extended outages of several months, 
the requirements of Paragraph 4.3.2.5 of OM-
10 or IWV-3416 of Section XI for valves in 
systems out of service may apply (see Section 
3.1.3). Additionally, guidance on minimizing 
shutdown risk that may impact such a decision 
may be applicable for extended outages. 

Basis for Recommendation 

Unless the licensee would need to enter the 
drywell for other reasons, de-inerting the 
drywell during cold shutdown outages to 
perform testing is impractical because of the 
time and effort needed to de-inert, re-inert, and 
replace lost nitrogen gas which could delay the 
return to power operation. Most plants with 
custom TS must reduce the primary 
containment oxygen content to less than 4 
percent within 24 hours of placing the reactor 
mode switch in the run position. If proper 
oxygen concentration cannot be established for 
any reason, the plant is required to return to 
the startup mode. Plants using the standard 
technical specifications are also restricted in 
that the proper oxygen level must be 
established within 24 hours of exceeding 15-
percent thermal power or the plant must enter 
an action statement. In either case, the return 
to power can be greatly delayed, which results 
in lost power generation. 
OM-10 allows for valve testing during 
refueling outages if such testing is impractical 
at quarterly intervals or during cold shutdown 
outages. The applicable BWR licensees would 
face hardship if required to de-inert, or to 
require individuals to enter a de-inerted 
containment to manipulate valves, solely to 
perform tests. Because the test interval is 
allowed to be extended to refueling outages 
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for valves which cannot be tested during 
power operations or cold shutdowns, it is 
similarly acceptable to extend the test interval 
for those valves which cannot be tested unless 
the containment is de-inerted. 

3.1.1.4 Stopping Reactor Coolant Pumps 
for Cold Shutdown Valve Testing 

Licensees frequently schedule to test during 
cold shutdown outages the valves in support 
systems that perform a function vital to the 
continued operability of the reactor coolant 
pumps, such as component cooling and the 
supply and return of seal water. Exercising 
these valves when the pumps are operating 
could result in pump damage. Stopping the 
reactor coolant pumps could extend the cold 
shutdown period and would be burdensome to 
the licensee. 

NRC Recommendation 

Reactor coolant pumps need not be stopped 
for cold shutdown valve testing. The staff 
recommends affected valves be tested during 
plant outages when reactor coolant pumps are 
stopped for a sufficient period of time and on a 
refueling outage schedule, but not more often 
than once every 92 days. OM-10 allows the 
test interval to be extended to refueling 
outages when the tests cannot be practically 
performed during power operation or cold 
shutdown outages. The staff has determined it 
is acceptable to implement this portion of OM-
10 pursuant to 10 CFR 50.55a (f)(4)(iv) as 
discussed in Section 3.1.1.1 above. The 
licensee must reference this section in the 1ST 
program. 

Basis for Recommendation 

The NRC determined that the licensee need 
not stop and restart reactor coolant pumps at 

each cold shutdown solely to allow for the 
testing of certain valves. This requirement 
would increase the wear and stress on pumps, 
increase the number of cycles of plant 
equipment, and extend length of cold 
shutdown outages. The licensee may consider 
establishing a schedule to account for extended 
cold shutdown outages which would allow for 
valve testing when the reactor coolant pumps 
are stopped for a sufficient length of time. 
Valves are to be tested at least each refueling 
outage. 

3.1.2 Entry into a Limiting Condition for 
Operation to Perform Testing 

Unless accompanied by other acceptable 
rationale, a required entry into a limiting 
condition for operation (LCO) to perform 1ST 
would not justify deferring testing until a cold 
shutdown or refueling outage. Guidance on 
three issues regarding the applicability of LCO 
and surveillance requirements was issued by 
the NRC in Generic Letter (GL) 87-09 as 
follows: 

(1) unnecessary restrictions on mode changes 
by TS 3.0.4 and inconsistent application 
ofexceptionstoit; 

(2) unnecessary shutdowns caused by TS 
4.0.3 when surveillance intervals are 
inadvertently exceeded; and 

(3) two possible conflicts with TS 4.0.3 and 
4.0.4: 

(a) Surveillance requirements that 
become applicable due to action 
requirements. 

(b) Surveillance requirements to 
TS 4.0.4. 
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The enclosures to GL 87-09 include the bases 
for TS 3.0.1 — 3.0.4 which discuss entry into 
LCO, stating that 

It is not intended that the shutdown 
' ACTION requirements be used as an 

operational convenience which 
permits (routine) voluntary removal 
of a system(s) or components) from 
service in lieu of other alternatives 
that would not result in redundant 
systems or components being 
inoperable. The specified time limits 
of the ACTION requirements are 
applicable from the point in time it is 
identified that a Limiting Condition 
for Operation is not met. The time 
limits of the ACTION requirements 
are also applicable when a system or 
component is removed from service 
for surveillance testing or 
investigation of operational problems. 
Individual specifications may include 
a specified time limit for the 
completion of a Surveillance 
Requirement when equipment is 
removed from service. In this case, 
the allowable outage time limits of 
the ACTION requirements are 
applicable when this limit expires if 
the surveillance has not been 
completed. 

In GL 87-09, the NRC stated its position that 
the structure of the referenced TS accounts for 
entry into an LCO to perform surveillance 
testing. If the time allowed for equipment to 
be out of service is not sufficient to perform a 
surveillance test, a TS change requesting 
additional out-of-service time to allow for 
surveillance if safety is not compromised by 
the increased out-of-service time is 
appropriate. The NRC issued guidance on the 
entry into LCO as documented in NRC 
Inspection Manual Part 9900, "Technical 
Guidance - Maintenance - Voluntary Entry 

into Limiting Conditions for Operation Action 
Statements to Perform Preventive 
Maintenance," which generally discourages the 
voluntarily entry into an LCO to perform 
maintenance. 

When the licensee removes a train from service 
to perform surveillance testing, technical 
specifications typically require that the other 
train is operable. It is recommended that the 
out-of-service time of the tested train be 
minimized. The probability of a design basis 
accident occurring during the short period of 
time a train is out of service is considered low, 
while the assurance of component operational 
readiness through surveillance testing provides 
an increased level of safety. However, 1ST 
which results in a system being completely 
removed from service may not be acceptable 
for safety. Entry into multiple LCO is to be 
avoided (although the safety analysis may not 
prohibit certain situations and plant 
configurations). 

If a system or subsystem is designed to realign 
automatically during testing and, therefore, is 
not considered out of service, the licensee need 
not enter an LCO. The NRC has approved 
relief requests for situations which would have 
required operators to manually manipulate one 
or more valves to restore a system to an 
operable status if the system function became 
required during 1ST. 

Therefore, if the licensee chooses the deferral 
of testing from quarterly to cold shutdown, or 
to refueling outages, other justification must be 
included in addition to entry into an LCO. If 
the deferral is not justified by additional basis, 
the licensee must perform tests quarterly, or 
during cold shutdown (as justified), with entry 
into the LCO for 1ST to be completed within 
the out-of-service time allowed by TS. 
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NRC Recommendation 

No new guidance or recommendations are 
contained in this section. This section 
discusses previously issued guidance and 
experience. 

3.1.3 Scheduling of Inservice Tests 

Most TS define the test frequencies and 
intervals specified for 1ST activities in Section 
XI of the ASME Code. Any changes to this 
test frequency, such as testing a specific pump 
every 184 days (biannually), would require a 
technical specification change and a relief 
request to extend the test interval, unless 
otherwise allowed by the Code. 

NRC Recommendation 

To remove the ambiguity of the periods as 
stated in the Code, the staff recommends that 
the licensee use these test frequency definitions 
even if the frequencies are not included in TS. 
For example, paragraph IWV-3411 in Section 
XI requires Category A and B valves to be 
"exercised at least once every 3 months." This 
requirement can be met by testing at the 
beginning of a 3-month period and the end of 
the next 3-month period; however, the intent is 
that the actual time between tests be 
approximately equal. For quarterly testing, the 
staff recommends the pump and valve tests be 
scheduled such that a particular test is 
performed at approximately the same time 
within each quarter. For example, if a test 
procedure applies for many valves and thus 
requires 2 to 3 weeks or more to complete, the 
licensee would typically begin the procedure at 
approximately the same time in each quarter 
and include directions to perform tests in a 
specified order to ensure that specific valves 
are tested "at least once per 92 days." 

Table 3.1 ASME Boiler and 
Pressure Vessel Code 
terms for inservice 
testing activities 

1mm 
freqpBftcyfarl&T 

once«yery) 

Monthly 31 days 

Quarterly or every 
3 months 

92 days 

Yearly or annually 366 days 

Refueling refueling outage 

2 years 24 months 

Each applicable test is required by TS to be 
performed within the specified time interval 
with a maximum allowable extension not to 
exceed 25 percent of the test interval. 
However, the licensee would not extend the 
test intervals for safety and relief valves 
defined in OM-1 and Paragraphs IWV-3510 
— IWV-3514 and Table IWV-3510-1 of 
Section XI, other than to coincide with a 
refueling outage. If the conjunction and is 
used in specifying test frequencies such as 
"once every refueling outage and following 
modifications or maintenance," the test is to be 
performed at both specified frequencies. The 
test is to be performed at either frequency for a 
schedule such as "once every refueling outage 
or once every 2 years." A 25-percent 
extension may be applied to the 2 years unless 
the TS or relief request stipulate "whichever is 
more conservative," or another statement to 
this effect. 

The Code requires performing the tests 
throughout extended shutdown periods for 
operable equipment. Most equipment must be 
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tested before being placed into service after 
being out of service for an extended period in 
accordance with TS requirements (if 
applicable). Code requirements (IWV-
3416/OM-10, Paragraph 4.2.1.7, and IWP-
3400(a)/OM-6, Paragraph 5.4) specify that 
testing be performed after returning an out-of-
service component to service if the component 
was not out of service to be repaired or 
replaced. 

Basis for Recommendation 

This recommendation is based on the standard 
technical specifications which have been 
developed, reviewed, and approved by the 
NRC staff. These intervals and extensions 
apply directly to 1ST which is a technical 
specification surveillance requirement for 
certain pumps and valves. In interpretation 
XI-78-01 for Section XI, the ASME Code 
Committee clarified the intent of the "2-year" 
frequency specified in IWV-3300 for position 
indication verification and IWV-3420 for leak 
rate testing stating that the intent of the Code 
test and examination frequency be related to 
periods of time rather than refueling outages. 
Refueling outages are referenced to preclude 
the necessity to shut down the plant for 
Section XI intent only. The requirement of the 
Code for Paragraph IWV-3300 is that the 
valve position indicator test may be done each 
one to two years without regard to the 
frequency of refueling outages. The 
requirement for Paragraph IWV-3420 is that 
the valve leak rate test may be done each 1 to 
2 years without regard to the frequency of 
refueling outages. 

The NRC recommendation for extended 
shutdown periods is consistent with TS and 
Code requirements, whichever are more 
restrictive. Responding to inquiry IN92-025A, 
the ASME Code Committee stated that it is 
the intent of Paragraphs IWV-3410 and IWV-
3520 of Section XI to require testing of valves 

every 3 months, including during extended 
shutdown periods, for valves other than those 
declared inoperable in accord with Paragraph 
IWV-3416. The OM Committee made a 
similar clarification in OM interpretation 93-1, 
responding that it is the intent of paragraphs 
4.2.1 and 4.3.2 to require testing of valves 
every 3 months, including during extended 
periods for valves other than those that are 
declared inoperable or not required to be 
operable. 

3.2 Start of the Time Period in 
Technical Specification Action 
Statements 

Section XI, IWP-3220, "Time Allowed for 
Analysis of Tests," states that all test data shall 
be analyzed within 96 hours after the 
completion of a test. If the deviations fall 
within the required action range, the pump is 
to be declared inoperable. Paragraphs IWV-
3417 and IWV-3523 of Section XI stipulate 
that corrective action is to be implemented 
immediately for valves, and if the condition is 
not corrected within 24 hours, the valve shall 
be declared inoperative. The NRC issued 
guidance in the bases for TS 4.0.5 and in GL 
87-09, "Sections 3.0 and 4.0 of the Standard 
Technical Specifications on the Applicability of 
Limiting Conditions for Operation and 
Surveillance Requirements." The NRC stated 
in the "Bases" for TS 4.0.5: 

Under the terms of this specification, 
the more restrictive requirements of 
the Technical Specifications take 
precedence over the ASME Boiler 
and Pressure Vessel Code and 
applicable Addenda.... The 
Technical Specification definition of 
OPERABLE does not allow a grace 
period before a component, that is 
not capable of performing its 
specified function, is declared 
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inoperable and takes precedence over 
the ASME Boiler and Pressure 
Vessel Code provision which allows 
a valve to be incapable of performing 
its specified function for up to 24 
hours before being declared 
inoperable. 

In Position 8 of GL 89-04, theNRC stated 
that a pump or valve which exhibits 
performance in a required action range must be 
declared inoperable and the TS action period 
started as soon as the data is recognized as 
being in the required action range (or a valve 
exceeds a limiting stroke time or fails to 
exhibit the required change of disk position). 
Pumps and valves covered by Section XI are 
frequently in systems covered by TS. Upon 
declaring a component inoperable, the licensee 
may be required to place the plant in an action 
statement, which generally allows a specific 
time period for continued operation. If the 
equipment remains inoperable after the time 
period, the licensee may be required to take 
action such as to begin a plant shutdown. 

NRC Recommendation 

The staff recommends that test procedures 
include test parameter reference values and 
acceptance criteria to enable the licensee to 
quickly determine the condition of a 
component. Using this information would 
allow those responsible for conducting the test 
to both determine whether the data meet 
requirements and ensure the pump or valve is 
operable. The staff recommends that the 
determination, at a minimum, be made by the 
same duty shift that performed the test unless 
the test results are not available before the end 
of the shift, in which case the on-coming duty 
shift may have to make the determination. 

After declaring a component inoperable and 
determining that an engineering analysis of the 
condition is appropriate to determine if the 
component can be returned to service, the 
analysis would, typically, be performed within 
the allowable time of the TS action statement. 
If particular engineering expertise is necessary, 
a preliminary analysis may be acceptable for 
declaring the pump or valve operable and 
exiting the action statement, with a more 
detailed analysis to follow. The preliminary 
analysis would typically contain sufficient basis 
on which to determine that a component is 
operable in the degraded condition, with the 
component placed on an increased test 
frequency as specified in the Code, if 
applicable. In performing the analysis, the 
licensee would also typically determine that the 
redundant train or trains are operable to 
perform the safety function of the affected 
equipment in case this equipment is later 
determined by more detailed analysis to have 
not been capable of performing its safety 
function. The operability of a redundant train 
may be determined based on its last 
surveillance and the maintenance condition of 
the system. Testing may be appropriate, but 
cannot be performed if all trains of the system 
would be inoperable during testing. The more 
detailed analysis would follow in a timely 
manner; that is, within a period appropriate to 
the circumstances and level of detail necessry 
to complete the analysis. Upon completion of 
the detailed analysis, appropriate actions 
relative to the operability of the component 
would be taken. The licensee's analysis would 
typically address the condition of the 
component and not be based solely on a 
system condition, with a determination of the 
cause of the degrading condition to ensure that 
redundant components would not be degraded 
by the same cause. To complete an 
engineering analysis, the licensee would not 
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typically exceed the time allowed in a limiting 
condition for operation. 

Basis for Recommendation 

The limits established for 1ST are based on 
Code requirements or the limits in either the 
TS or the safety analysis, whichever are more 
conservative. The plant safety analyses 
includes the minimum required performance 
parameters for a component to meet the most 
limiting conditions under which it may be 
required to operate for various scenarios. 

For example, a pump may have three times the 
capacity required to meet the maximum 
analyzed capacity for accident conditions. The 
reference values for the pump and the Code-
required action limits may be much higher than 
the required capacity of the pump since the 
Code limits are not based on system 
requirements (see Section 5.6.2 below). 
However, in exceeding the Code limits, the 
pump exhibits degraded performance and may 
soon fail. NOTE: If the testing indicates that 
instruments are erratic, the test may be 
discontinued and the instruments recalibrated 
(or replaced by a calibrated instrument that 
meets the code requirements for accuracy, 
range, vibration parameters, etc.) without 
declaring the pump inoperable (see IWP-
3230(d), paragraph 6.1 of OM-6, and 
Question 46 of the minutes to GL 89-04 
meetings). 

For example, upon finding the pump in the 
Code required action range, technical 
specifications (if applicable) would require the 
licensee to declare it inoperable while 
reviewing the test results and making 
comparisons to previous test results to ensure 
that a condition has not developed that will 
further degrade the pump and cause it to 
exceed the safety analysis limits. If the 
licensee finds that the pump is not in danger of 
further degradation over an acceptable period 

of time, the licensee's engineering analysis may 
be an acceptable alternative to the repair or 
replacement of the pump for that period until 
such time that repairs can be effected, as 
allowed by the Code. However, if the licensee 
determines that the condition will soon result 
in further degradation, the analysis may 
indicate that immediate action is required to 
repair or replace the pump. 

If particular expertise is needed but not readily 
available, this NRC recommendation allows 
the licensee to avoid an unnecessary plant 
shutdown by scheduling a preliminary 
engineering analysis to be performed by an 
engineer on shift, such as the shift technical 
advisor or shift engineer. 

When a preliminary analysis is performed to 
assess operability, a more detailed analysis may 
be necessary if additional expertise is needed 
to review the condition of a component. The 
more detailed engineering analysis is to be 
performed in a timely manner following 
declaring a component operable based on a 
preliminary analysis. The more detailed 
analysis may result in determining that the 
component is incapable of performing its 
safety function. By making this assessment in 
a reasonable time period, the time a 
component is considered operable (based on 
the preliminary analysis) is limited to a short 
period of time. In many cases, the preliminary 
analysis will be sufficient for long-term 
assessment. In many cases, the more detailed 
analysis will reconfirm the preliminary analysis. 
It is expected that the situations where a more 
detailed analysis is necessary and results in 
declaring the component inoperable will be 
few. 

3.3 120-Month Updates Required by 
10CFR50.55a(f)(4)(ii) 

After the initial 120-month interval, the 
licensee must, in accord with the regulation, 
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conduct inservice tests during successive 120-
month intervals to verify operational readiness 
of pumps and valves, whose function is 
required for safety. In conducting these 
inservice tests, the licensee must comply with 
the requirements of the latest edition and 
addenda of the Code incorporated by reference 
in 10 CFR 50.55a(b) 12 months before the 
start of the 120-month interval, subject to the 
limitations and modifications listed in 
paragraph (b). Paragraph (f)(5)(iv) specifies 
that the licensee list the Code requirements 
found to be impractical for the new interval 
such that "the basis for this determination . . . 
be demonstrated to the satisfaction of the 
Commission not later than 12 months" from 
the start of the interval. Therefore, it is 
recommended that relief requests for new 
intervals be submitted approximately 6 months 
prior to the interval to account for a period for 
NRC review. 

3.3.1 Extension of Interval 

If an extended outage hinders a licensee from 
complying with the inservice inspection 
requirements for items such as piping welds, 
vessel welds, or pressure testing, it may extend 
the interval in accordance with IWA-2400(c) 
(1983 edition; the reference paragraph may 
vary among editions), which states: 

Each inspection interval may be 
decreased or extended (but not 
cumulatively) by as much as one 
year. For power units that are out of 
service continuously for 6 months or 
more, the inspection interval during 
which the outage occurred may be 
extended for a period equivalent to 
the outage. 

The licensee will typically also extend the 
interval for 1ST to maintain the programs on 
the same interval for inspection and testing. 

NRC Recommendation 

When the date for the new interval is 
established, the next updated program is 
required to be established to the latest edition 
of the Code incorporated in the regulation 12 
months before the new date. For example, if a 
licensee has an extension from December 14, 
1994, to September 16, 1995, in accordance 
with the Code, the licensee's program for the 
new interval must meet the edition of the Code 
incorporated in 10 CFR 50.55a(b) as of 
September 16, 1994. The staff recommends 
the licensee inform the NRC of any extension 
before the date that would have been the end 
of the current interval. An extension beyond 1 
year (other than for outages) requires approval 
of an alternative to or exemption from the 
Code or 10 CFR 50.55a. 

Basis for Recommendation 

Subsection IWA of Section XI applies to both 
1ST and inservice inspections. While it is not 
mandatory to maintain identical intervals for 
inservice inspections and 1ST, it is often 
desirable for maintaining the same edition of 
the Code for all plant activities related to 
Section XI. Even though 10 CFR 50.55a does 
not discuss extending the intervals, the Code is 
incorporated by reference in the regulation, 
and therefore, has the same effect as the 
regulation. Although the Code does not 
require NRC approval for 1-year extensions of 
the interval, the licensee would avoid any 
discrepancies in the interval dates by informing 
the NRC of the extension and documenting it 
in the 1ST program. Because the Code does 
not allow extension beyond one year, other 
than for extended outages, such an extension 
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would require an alternative to the Code.or 
exemption in order to comply with the 
regulatory requirements. 

The ASME Code allows intervals to be 
extended or decreased up to one year 
cumulative and also allows intervals to be 
extended when outages greater than 6 months 
occur. In response to an inquiry (ASME 
Section XI File Number IN93-002), the 
ASME Boiler and Pressure Vessel Committee 
indicated that Section XI, IWA-2430(d), 
allows the inspection interval to be extended or 
decreased for reasons other than to enable an 
inspection to coincide with a plant outage. 
This would apply to 1ST intervals as well. In 
Interpretation XI-1-86-54, the committee 
stated that the one year extension need not be 
applied only during the last one-third of the 
interval and that the extensions may be applied 
serially for both out-of-service and plant 
outage conditions. 

3.3.2 Concurrent Intervals 

allows a licensee to update programs before 
the end of a 120-month interval. 

NRC Recommendation 

If a licensee elects to use the same Code 
edition for multiple units, the staff 
recommends that an alternative to or 
exemption from the regulation be requested to 
place the multiple units on a concurrent 
interval for 1ST. To establish concurrent 
intervals without an alternative or exemption, 
the licensee must update the referenced edition 
of the Code more frequently to remain in 
compliance with Section 50.55a, except in the 
case where the interval dates are within 12 
months, whereby the Code allowance for an 
extension would result in concurrent intervals. 
If the licensee elects to use paragraph (f)(4)(iv) 
of Section 50.55a to update to later editions of 
the Code, this section gives the requisite 
approval for the 1ST program, but not for 
inservice inspection, if the following guidelines 
are used. 

Several licensees have established concurrent 
intervals for all units at sites with multiple units 
so that each unit is updated to a newer edition 
of the Code at the same starting date. Because 
the regulations do not specifically allow 
concurrent intervals, when the interval start 
dates are to be concurrent, the licensee may 
request a one-time alternative to or exemption 
from 10 CFR 50.55a. If the licensee prefers 
not to request an alternative or exemption, the 
establishment of concurrent intervals would 
require that program updates be performed 
more often than once every 120 months. 
Paragraph 50.55a (f)(4)(iv) allows that 1ST of 
pumps and valves may meet the requirements 
in subsequent editions of codes and addenda or 
portions thereof which are incorporated by 
reference in 10 CFR 50.55a(b), subject to the 
limitations and modifications listed, and subject 
to Commission approval. This regulation 

• Without obtaining an alternative or 
exemption, the licensee may perform the 
1ST program for multiple units using the 
same edition of the Code at concurrent 
intervals if the initial interval for 
combining the programs is established 
such that no single unit is tested at an 
interval of over 120 months (or no greater 
than the interval extension allowed by 
Code). Thus, the licensee must use the 
interval for the first unit that was licensed 
for commercial operation to establish the 
interval dates and establish the correct 
Code edition according to the most recent 
required for either unit. 

• To exceed 120 months, other than as 
addressed in the Code for an extension, 
the licensee must first obtain approval of 
an alternative to or an exemption from 
10 CFR 50.55a; therefore, establishing 
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two units on the same interval requires an 
alternative or exemption unless the 
licensee intends to repeatedly update both 
units more often than the required 120 
months. That is, the licensee will test 
each unit according to the most recent 
edition of the Code required for either 
unit. 

The request for the alternative or exemption 
and the 1ST program document would 
typically describe the method for selecting the 
interval dates, specifying the dates at which it 
will begin and end, and comparing the effect of 
these dates with that of the dates required 
otherwise. 

Basis for Recommendation 

By obtaining an alternative or an exemption, a 
licensee may test multiple units at the same 
interval, which is less confusing than 
performing more frequent program updates. 
However, the licensee may choose to update 
without requesting an alternative or 
exemption, perhaps to periodically maintain an 
1ST program with a more current edition of 
the Code. 

The regulations allow for concurrent intervals 
among multiple units if the program is updated 
each time an interval for either unit is due. 
The preferred manner for establishing 
concurrent intervals is to consider each unit on 
the same 120-month period with updates 
occurring at the end of the 120 months 
through an alternative or exemption. While 
the example presented is acceptable for 1ST 
programs in which test frequencies for 
components other than safety and relief valves 
do not exceed 18 to 24 months, this 
arrangement may not be acceptable for 
inservice inspection intervals for schedules of 
3-1/3-year and 10-year examinations. The 

staff might change this recommendation if 
future changes to the regulation or the Code 
do not allow for the extension of 1ST intervals. 

3.3.3 Implementation of Updated 
Programs 

Updating the 1ST program to a revised edition 
and addenda of the Code is an extensive effort 
that involves changes to administrative and 
implementing procedures. Often, the revised 
requirements will necessitate establishing new 
reference values, such as by implementing a 
vibration program using velocity 
measurements rather than displacement 
measurements, or by establishing stroke-time 
reference values for power-operated valves. 
New reference values would be necessary for 
parameters not currently measured. New 
"reference values" for currently monitored 
parameters may not be necessary if previous 
reference values were acceptable. However, 
the code does not specifically require new 
reference values to be established simply 
because a later edition is used. 

NRC Recommendation 

The staff recommends that, before beginning 
the first tests during the new interval, the 
implementing procedures be revised according 
to the appropriate requirements. When the 
testing requires baseline values to be 
reestablished to meet Code changes, this 
would typically involve the new baseline 
(reference) values being established during the 
first quarterly or cold shutdown outage test 
performed in the new interval, if not before. 
Before performing tests during the first 
refueling outage, the licensee would typically 
revise implementing procedures for the tests to 
be performed during that outage to 
incorporate any new requirements or new 
components. 
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All tests required to be performed during the 
refueling outage must be completed before or 
during startup from the refueling outage, as 
required by the Code (OM-10, paragraphs 
4.2.1.2(h) and 4.3.2.2(h)). If the licensee 
determines that a timely implementation is not 
possible, the staff recommends that a schedule 
be submitted to NRC (1) before the beginning 
of the interval, or (2) if the interval begins 
while a plant is shut down for refueling, before 
the startup from the refueling outage. 

Therefore, the staff recommends that the relief 
requests be submitted to the NRC before the 
new interval begins, and in any case, no later 
than 12 months following the new interval 
start date per 10 CFR 50.55a(f)(5)(iv). 

In accord with the regulations, an updated 
program to the later edition of the ASME 
Code must be implemented at the beginning of 
a 120-month interval. The regulations state 
that where a pump or valve test requirement 
by the code or addenda is determined to be 
impractical by the licensee and is not included 
in the revised inservice test program, the basis 
for the determination must be demonstrated to 
the satisfaction of the Commission not later 
than 12 months after each 120-month interval. 
Therefore, when a licensee updates the 1ST 
program and identifies impractical code 
requirements, the relief requests must be 
submitted within 12 months from the 
beginning of the interval. Section 6 of the 
NUREG discusses a revision to technical 
specifications and the effect on relief requests 
for impractical code requirements. Experience 
has indicated that impractical requirements are 
also identified throughout the interval. In such 
cases, relief is requested as soon as the 
condition is identified. Because the 
requirements are impractical, the licensee 
would test the applicable components by the 
method proposed in the relief request(s) in the 
period of time from the beginning of the new 
interval (or from the time of identification) 

until the NRC evaluation is complete (e.g., if a 
licensee identifies a solenoid valve that is in the 
1ST program and stroke-time tested but has no 
position indication, the code requirements 
cannot be met due to design limitations and an 
alternative method may not comply with the 
code requirements). Relief requests that do 
not relate to "impractical" requirements, but 
propose alternatives to the code requirements, 
are not to be implemented until the NRC 
evaluation is complete (e.g., if a licensee 
proposes to implement a vibration program 
based on using spectral analysis rather then the 
code specified method, the code requirements 
must continue to be met until NRC evaluation 
"is complete). 

Basis for Recommendation 

In updating the 1ST program to a revised 
edition and addenda of the Code, the staff 
recognizes that changes might be completed 
over a period of time to allow for adequate 
review and approval and recommends 
completion of the procedural revisions in a 
timely manner. The regulations do not allow 
that a licensee continue with a previous 
program until the NRC has reviewed the relief 
requests for the next interval. 

When the rule was initially established, the 
interval (period) for updating inservice 
inspection (ISI) programs was 40 months and 
the interval for updating inservice testing (1ST) 
programs was 20 months. Early guidance 
given to licensees in 1976 letters recognized 
that relief requests would be submitted for 
review and approval and suggested that 
licensees submit the programs as early as 
possible prior to the beginning of a new 
interval. The revised programs were to 
comply with the requirements of editions of 
the code and addenda in effect no more than 6 
months prior to the start of the 40-months and 
20-periods. However, the ISI intervals 
established for examination schedules in 
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accordance with Section XI were based on 
120-months. The rule included the provision 
for demonstrating "to the satisfaction of the 
Commission not later than 12 months after the 
expiration of the initial 120-month period of 
operation from the start of facility commercial 
operation and each subsequent 120-month 
period of operation during which the 
examination or test is determined to be 
impractical." 

When the rule was changed to increase the 
length of the intervals for both ISI and 1ST 
programs to 120-months (November 1979), 
the 12-month provision remained as it was 
previously stated. The phrase "to the 
satisfaction of the Commission" seems to 
indicate that the relief request would be 
submitted, and at most that the NRC staff has 
reviewed it and is "satisfied" that it is 
acceptable. Future rule changes may clarify 
the appropriate time period for submitting and 
implementing relief requests for updated 
programs. Refer to Section 6 and Section 7 
for more discussion on relief requests. 

3.3.4 General Comments on Inservice 
Testing Intervals 

The NRC has received requests for 1ST 
programs and partial submittals that lack the 
dates of the intervals or the Code edition in 
use. At more than one plant, the individuals 
responsible for the 1ST programs were not 
aware that the Code of Federal Regulations is 
updated throughout the year. Therefore, when 
they revised their programs, they used the 
bound version of 10 CFR Part 50 to determine 
the Code edition cited in paragraph 50.55a(b) 
12 months before the interval start date. 
However, a more recent edition had been 
incorporated by reference in paragraph 
50.55a(b), which resulted in the program being 
developed to an incorrect edition of the Code. 

Additionally, several plants have asked 
questions concerning phasing-in the updated 
program. Generally, this is an acceptable 
approach for testing that does not involve any 
relief requests from the code requirements. 

NRC Recommendation 

The staff recommends that the interval dates 
and Code edition be included in each 1ST 
submittal, whether it is for an entire program 
or only a partial submittal containing new or 
revised relief requests. The staff must ensure 
that the interval dates are correct and that the 
evaluation is performed using the edition of the 
Code from which relief is requested. The stafF 
recommends that the individuals responsible 
for developing and maintaining the 1ST 
program be aware of the regulatory changes 
made in 10 CFR 50.55a throughout the year 
and review any new or revised requirements 
for any effect on the 1ST program. 

For phasing-in a new edition or addenda of the 
code before the interval date (or during an 
interval), the NRC recommends that a licensee 
submit a plan and schedule to the staff. If 
there are no issues that require NRC review, 
(1) the testing can be phased-in during the 12 
months prior to the interval start date to the 
appropriate edition of the code, or (2) during 
any time period identified by the licensee up to 
an interval start date, if the phasing-in begins in 
the middle of an interval and a licensee wants 
to use a later edition of the code incorporated 
intol0CFR50.55a(b). 

Basis for Recommendation 

The NRC has noted incorrect interval dates 
and Code editions cited in submittals for 1ST 
programs. The Code stipulates that the 
licensee shall calculate the inspection interval 
according to the number of calendar years that 
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have passed since the power unit was placed 
into commercial service. The NRC lists, for 
information, the licensing and commercial 
operation dates for nuclear power plants in the 
annual "NRC Information Digest" 
(NUREG 1350). The licensees for several 
plants established the initial interval as 
beginning on the date of their operating 
licenses, or some other unspecified milestone. 
However, if the NRC revised 10 CFR 50.55a 
after the date cited by the licensee and before 
the date of the operating license, and if this 
revision incorporated a later edition of the 
Code, the regulations may have required use of 
a more recent edition than was actually used. 
Therefore, it is important that the 1ST Program 
state the Code edition and addenda used to 
develop the program. 

3.4 Skid-Mounted Components and 
Component Subassemblies 

The Code class piping systems at a plant may 
include skid-mounted components or 
component subassemblies such as valves in 
diesel air-start subassemblies, diesel skid-
mounted fuel oil pump(s) and valves, steam 
admission and trip throttle valves for high-
pressure coolant injection or auxiliary 
feedwater pump turbine drivers, steam traps, 
and air supply system check valves and 
solenoid-operated valves for main steam 
isolation valves. If these components are 
identified as ASME Code Class 1, 2, or 3, in 
the SAR, they are subject to 1ST. If these 
components are not identified as ASME Code 
Class 1, 2, or 3, in the SAR (or the SAR 
indicates that they are maintained as Code 
class, but are not required to be Code class), 
they are not subject to 1ST in accordance with 
10 CFR 50.55a. However, as discussed in 
Position 11 of GL 89-04, Attachment 1, these 
components may be subject to periodic testing 
in accordance with 10 CFR 50, Appendix A 
and Appendix B. 

3-

NRC Recommendation 

Pending endorsement of OM codes and 
standards which specifically address skid-
mounted components which are subject to 
1ST, the staff has determined that the testing of 
the major component is an acceptable means 
for verifying the operational readiness of the 
skid-mounted and component subassemblies if 
the licensee documents this approach in the 
1ST Program. This is acceptable for both 
Code class components and non-Code class 
components tested and tracked by the 1ST 
Program. 

Basis for Recommendation 

Various pumps and valves procured as part of 
larger component subassemblies are often not 
designed to meet the requirements for 
components in ASME code classes 1, 2, and 3. 
In Regulatory Guide 1.26, "Quality Group 
Classifications and Standards for Water-, 
Steam-, and Radioactive-Waste-Containing 
Components of Nuclear Power Plants," the 
NRC gives guidance on classifying 
components for quality group A (Code Class 
1), B (Code Class 2), C (Code Class 3), and D 
(ASME Code Section VITI; American National 
Standards Institute (ANSI) B31.1). Also see 
NUREG-0800, Section 3.9.6. When many of 
the components were procured, the 
requirements for 1ST did not apply and thus 
the components may not have included 
features for 1ST. If the NRC specifies that 
these individual components be included in the 
scope of 10 CFR 50.55a, it would need to 
complete a backfit analysis to justify imposing 
modifications to enable testing. The OM 
Committee, including the OM-16 Working 
Group for diesels, is considering clarifying 
whether skid-mounted components are within 
the defined scope of the OM Codes and 
Standards, or if additional guidance on testing 
these components is needed. Licensees may 
elect to use the 1ST program for testing these 
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components and state in the 1ST program that 
the surveillance tests of these components 
adequately test the skid-mounted components. 
Also refer to Question Group 110 in 
Appendix A. 

In the June 1994 OM Committee meetings, 
proposals for skid-mounted pumps and valves 
were being considered at various committee 
levels. It is expected that the published 
position will be included in the 1995 Addenda 
to the OM Code. The scope addresses 
components actually mounted on the skid and 
also includes components that are not mounted 
on the skid, but that function much the same as 
skid-mounted components (e.g., check valves 
in the service water system that supply cooling 
water to a pump) where testing the major 
component can be considered adequate to test 
the function of the pumps or valves. 

NOTE: For components outside the scope of 
10 CFR 50.55a, it is not required that the NRC 
evaluate relief requests. For further 
information in this area, refer to staff response 
to Question 53 of the public meetings on GL 
89-04. The NRC discussed its position for 
testing components outside the scope of 
10 CFR 50.55a (see Appendix A). 

3.5 Testing in the As-Found 
Condition 

The Code does not specifically require testing 
to be performed for components in the as-
found condition except for safety and relief 

valves, but does not define as-found even in 
the context of safety and relief valves. 
Measurement of the initial lift of safety relief 
valves is required to determine if additional 
valves are to be tested, by IWV-3513, 
paragraphs 1.3.3.1.4/5 and 1.3.4.1.4/5 of OM-
1-1981, or paragraphs 1.3.3.l(d/e) and 
1.3.4.1(d/e)ofOM-l-1987. OM-1-1981 and 
OM-1-1987 specify that periodic testing of all 
pressure relief devices is required and that no 
maintenance, adjustment, disassembly, or other 
activity which could affect the as-found set 
pressure or seat tightness data is permitted 
before testing. 

The as-found condition is generally considered 
to be the condition of a valve without pre-
stroking or maintenance. Section XI does not 
require stroke-time testing or check valve 
stroking prior to maintenance; however, 
degradation mechanisms may not be identified 
if no as-found testing is performed. Post-
maintenance testing is required when the 
maintenance could have affected the valve's 
performance (e.g., IWV-3200, OM-10/3.4). 
Similarly, as-found testing may apply to pumps 
as well. Most inservice testing is performed in 
a manner that generally represents the 
condition of a standby component if it were 
actuated in the event of an accident (i.e., no 
pre-conditioning prior to actuation). 

NRC Recommendation 

This is included for clarification only. 
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Table 3.2 Required tests and test frequencies for pumps and valves 

^ ^ ^ ^ ^ ^ ^ ^ ^ K ^ ^ B i S i ^ ^ ^ ^ ^ ^ 
Measure pump parameters Once every 3 months 

Exceptions: 
Pumps in regular use (record parameters) 
Pumps in systems out of service 
Pumps lacking required fluid inventory 

Exercise Category A and B valves Once every 3 months 
Exceptions: 

Extension because of impracticality 
Valves in regular use 
Valves in systems out of service 

Measure stroke times of power-operated Category A 
and B valves 

Once every 3 months 
Exceptions: 

Extension because of impracticality 
Valves in regular use 
Valves in systems out of service 

Verify remote position indication Once every 2 years 

Observe operation of fail-safe actuators for applicable 
valves 

Once every 3 months, except for extension because of 
impracticality 

Leak-test Category A and A/C valves Once every 2 years.1 

Test safety and relief valves, primary containment 
vacuum relief valves, and non-reclosing pressure relief 
devices 

Test interval specified by Table IWV-3510-1 or as 
specified by OM-1. 

Exercise check valves Once every 3 months 
Exceptions: 

Extension because of impracticality 
Valves in regular use 
Valves in systems out of service 

Test explosively-actuated valves 20 percent tested once every 2 years. Charges shall not 
be older than 10 years. 

An allowance for demonstration of the leak tight function during the course of operation is treated an an exception to the scope of TWV-
3420, with certain provisions for record requirements (Paragraph 4.2.2.1 of OM-10), and the test frequency for valves not subject to the exception 
continues to be once every 2 years (see IWV-3421 or Paragraph 4.2.2.3(a) of OM-10). 
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Example 3.1 Cold shutdown justification CSJ-4 

Applicable Valve: CV-00112C 

System: Chemical Volume and Control System 

Function: Volume Control Tank Outlet Valve 

Basis for Deferring Testing: Closing this valve while operating a charging pump would isolate the 
volume control tank from the charging pump suction header, damaging any operating charging 
pumps and interrupting the flow of charging water flow to the reactor coolant system. This 
action could result in a reactor coolant system transient and a plant trip. 

Example 3.2 Cold shutdown justification RBC-1 

SYSTEM: REACTOR BUILDING CLOSED LOOP COOLING 

COMPONENTS: 15RBC-24A,B CATEGORY: AC 
15RBC-26A,B CATEGORY: A 

SAFETY FUNCTION: These valves close for containment isolation. 

JUSTIFICATION: Exercising these valves will interrupt the flow of cooling water to one of the 
two operating cooling water trains for the containment vessel (drywell). Since the drywell 
cooling system has a limited capacity, this interruption during normal operating conditions could 
significantly increase the temperature in the drywell which could result in a plant trip on "high 
containment pressure." 
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Example 3.3 Refueling outage justification 

SYSTEM: Safety Injection 

VALVE: SI-8958 Code Class: 2 

CATEGORY: C P&ID: M-65,D-7 

FUNCTION: This check valve opens to supply water from the refueling water storage tank 
(RWST) to the suction for the residual heat removal (RHR) pumps. 

BASIS FOR DEFERRAL OF TESTING TO REFUELING OUTAGES: This check valve 
cannot be full-stroke exercised open during unit operation because the shutoff head of the pumps 
is lower than the reactor coolant system pressure. 

The valve cannot be partially stroked during normal operation or during cold shutdown when 
running or testing the RHR pumps on mini-flow recirculation. Alternative flow paths were 
investigated and evaluated. The 8-inch [20.32-cmj recirculation line to the RWST with the RHR 
return valve, SI-8735, is not a prudent method to partially-stroke exercise this valve quarterly or 
during cold shutdowns. The following are the reasons for this determination: 

1. This is the only valve in the line that isolates the RHR system from the RWST. Failure of 
this valve (single failure) to close would render the RHR system inoperable and not able to 
fulfill its design basis function during an accident. 

2. Operators would not have sufficient time to close this valve within 25 to 27 seconds because 
of its large size. 

TEST FREQUENCY: Refueling outages. 
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Example 3.4 Refueling outage justification ROJ/SI-4 

Valves: SI-8815, SI-8900A, B, C, D, SI-8969A 
High Head Safety Injection Flowpath Check Valves 

SI-8819A, B, C, D, SI-8905A, B, C, D 
SI-8922 A &B, SI-8926, SI-8949A&D and SI-8969B 
Intermediate Head Safety Injection Flowpath Check Valves 

Reason for ROJ: 

These valves are full-stroke exercised at refueling outages. These valves cannot be fully or partially opened during plant 
operation or during cold shutdown outages because the flowpaths discharge into the reactor coolant system (RCS). 

Justification; 

The valves for the high head subsystem cannot be full-stroke exercised during plant operation because the high RCS 
pressure will prevent the maximum required injection flow rate. Part-stroke exercising during plant operation is not 
practicable because any flow through the valves results in unnecessary thermal transients on the RCS cold leg nozzles 
for which they are not designed and imposes hydraulic transients on the charging system and on the reactor coolant 
pump seals which can cause them to cock. The check valves in the high head injection path cannot be full-stroke 
exercised at cold shutdowns because the high flow rates could challenge the RCS cold overpressure mitigation system 
and would impose hydraulic transients on the charging system and on the reactor coolant pump seals which can cause 
them to cock. Part-stroke exercising at cold shutdowns is not practicable because the high head injection flowpath is not 
designed for throttled operation. 

The valves in the intermediate head subsystem cannot be fully or partially exercised during plant operation because the 
high-pressure of the RCS will not allow flow forward through these paths. (An exception to this is valve 8926 which is 
in the mini-flow path of the safety injection (SI) pumps and thus is part-stroke exercised open during quarterly pump 
tests.) Using the SI test header to part-stroke exercise certain check valves during plant operation is not practicable 
because this path yields flow rates too small (approx. 5 gpm [0.315 L/sec]) for assessing the operational readiness of 
these valves. The check valves in the intermediate head injection paths cannot be full-stroke exercised at cold shutdown 
outages because the high flow rates could challenge the RCS cold overpressure mitigation system. Part-stroke 
exercising these valves during cold shutdown outages is not practicable because the flowpaths are not designed for 
throttled operation. 

Test Frequency: 

The subject check valves are full-stroke exercised closed during refueling outages at the same frequency as the full-
stroke open exercise for the reasons described above. Close exercising of valve 8926 is not practicable after its 
quarterly part-stroke exercise open because that would defeat both trains of the intermediate head subsystem. Therefore, 
valve 8926 is also full-stroke close exercised at refueling outages coincident with its full-stroke open exercise. 

Editorial Note: This ROJ combines various check valves and could be simplified if divided into two or more ROJs. 

NUREG-1482 3-22 



4 SUPPLEMENTAL GUIDANCE ON INSERVICE 
TESTING OF VALVES 

The following are recommendations of the 
U.S. Nuclear Regulatory Commission (NRC) 
staff for valves that may be a part of an 
inservice testing (1ST) program. The types of 
valves discussed herein are covered by Section 
XI of the American Society of Mechanical 
Engineers (ASME) Boiler and Pressure Vessel 
Code (the Code) and Part 10 of the ASME 
Operations and Maintenance (OM) Standards 
(OMa-1988 edition). 

4.1 Check Valves 

The NRC considers check valves, and other 
automatic valves designed to close without 
operator action after an accident and for which 
flow is not blocked, as "active" valves which 
would be classified as such in the 1ST program 
(reference, for example, Section B 3.6.3 of the 
Westinghouse Revised Standard Technical 
Specifications). Similar criteria could be 
applied to the opening function of a check 
valve. The flow through a check valve would 
be blocked by any condition precluding flow 
through the system. For example, installing a 
flange or closing another valve (other than a 
check valve) in the line would block flow. A 
valve that is "positively held in place" would be 
one that has an operator or other auxiliary 
device that maintains the disk in an open or 
closed position such as a stop check valve. 
SECY-77-439, "Single Failure Criterion," 
which was referenced in several plants' 
licensing basis, discusses the failure of a check 
valve to move to its correct position as a 
passive failure; however, this does not 
correspond to the issue of "active" versus 
"passive" for the intent of 1ST. 

IWV-3414 discusses valves in regular use and 
states that valves that operate in the course of 

plant operation at a frequency which would 
satisfy the exercising requirements need not be 
additionally exercised, provided the 
observations otherwise required for testing are 
made and analyzed during such operation, and 
are recorded in the plant record at intervals no 
greater than specified in IWV-3411. Even if 
check valves are "exercised" in accordance 
with IWV-3414, they need to be included in 
the valve list in the 1ST program and the 
record (e.g., plant log, test procedure) needs 
to indicate that the test requirements are met. 

Those check valves (Category C valves) which 
must also be leak-tight (Category A valves) 
would be designated as "Category A/C" in the 
1ST program. 

For "grouping" of similar check valves, refer to 
the guidance given in Position 2 of GL 89-04 
(see Appendix A). For grouping valves in 
multiple units of like design and construction 
(e.g., Point Beach Nuclear Plant), if the units 
are "identical" and the grouped valves have 
similar operational experience and otherwise 
meet the grouping criteria, it is acceptable to 
group valves from multiple units. Position 2 
states that if a potentially generic problem is 
identified during a disassembly and inspection 
during a refueling outage, all valves in the 
group in that unit must be inspected during the 
refueling outage. If the other unit is not also in 
a refueling outage, inspection of the valves in 
the group which are installed in that unit may 
be deferred to the next refueling outage if the 
licensee's evaluation of the problem indicates 
that it could impact the safety of continued 
operation. "Grouping" may also be applied to 
the use of nonintrusive techniques as discussed 
in Section 4.1.2 below, though the focus is 
slightly different in that all the valves in the 
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group are tested, while the nonintrusive 
techniques are applied to only one valve of the 
group; therefore, all valves in the group must 
be in the same unit. 

The NRC issued the following information 
notices (INs) on 1ST for check valves: 

IN 82-08 "Check Valve Failures on 
Diesel Generator Engine 
Cooling System" 

IN 83-03 "Check Valve Failures in Raw 
Water Cooling System of 
Diesel Generators" 

IN 83-54 "Common Mode Failure of 
Main Steam Isolation 
Nonreturn Check Valves" 

IN 88-70 "Check Valve Inservice Testing 
Program Deficiencies" 

4.1.1 Closure Verification for Series 
Check Valves without Intermediate 
Test Connections 

Many plants have piping configurations which 
include two check valves in series with no 
provision (such as intermediate test taps) for 
verifying that each valve can close. These 
valves may perform a safety function in the 
closed position. For example, the valves may 
be required to prevent the gross diversion of 
flow rather than to be leak-tight. The Code 
requires valves performing safety functions to 
be stroked to the position(s) required for the 
valves to perform those functions. 

Systems containing these valves may have 
provisions for verifying that at least one of the 
two valves in a pair is closed. The provisions 
would enable the licensee to measure or 
observe an operational parameter such as 

leakage, pressure, or flow for the pair of 
valves. The verification may be done each 
quarter or during each cold shutdown outage 
as practical. However, this in-situ testing 
demonstrates only that at least one valve of the 
pair is capable of reverse flow closure. The 
only indication of a problem would be the 
failure of both valves to close. 

1ST of a pair of valves does not enable the 
licensee to verify the operational readiness of 
each component as intended in the Code, 
because this testing method would not detect if 
one valve of the pair failed open. However, 
testing the pair of valves would be acceptable 
if the configuration does not require two 
valves. The safety analysis for such a 
configuration would credit either of the two 
valves. 

NRC Recommendation 

If the licensee has no practical means for 
verifying the ability of each valve in a series to 
close, it may review the plant safety analysis to 
determine if both valves are required to 
function. If only one of the two valves is 
credited in the safety analysis (that is, if one 
valve could be removed without creating an 
unreviewed safety question or creating a 
conflict with regulatory or license 
requirements), then verification that the pair of 
valves is capable of closing is acceptable for 
1ST. If relief is requested on this basis, both 
series check valves must be included in the 1ST 
program and be subject to equivalent quality 
assurance criteria. Testing (such as the use of 
pressure indication to verify the closure of one 
of the check valves) is required during each 
quarter or at an extended interval in accord 
with the Code. No additional testing need be 
performed unless the licensee finds indication 
that the closure capability of the pair of valves 
is questionable. If so, both valves must be 
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declared inoperable and corrective actions 
taken for both valves, as necessary, before 
being returned to service. 

When testing of the pair of valves in 
accordance with the Code is not practical, the 
licensee may demonstrate the capability of 
both valves to close by disassembly and 
inspection (GL 89-04, Position 2), or other 
positive means in combination, during testing. 
If the series valves are specifically required by 
the plant safety analysis assumptions, the Code 
requires verification of the capability of each of 
the pair of valves to function. The licensee 
may follow the guidance in GL 89-04, Position 
2, to disassemble and inspect each as an 
alternative means of verifying that individual 
closing capability, but not for verifying leak-
tightness (Category A valves). 

Both valves in a series pair must be verified to 
function if the plant safety analysis credits or 
otherwise requires both valves. For example, 
the valves in the reactor coolant pressure 
boundary are required by Criterion 14 in 
Appendix A to Part 50 of Title 10 of the Code 
of Federal Regulations (10 CFRPart 50). 
Pressure isolation valves are a special case of 
reactor coolant pressure boundary valves -
which generally are required to be individually 
leakage tested at a frequency specified by 
technical specifications and the Code. 

To perform testing of the pair of valves as 
described above, the licensee must obtain relief 
because the Code requirements for individual 
valves are not met. The relief requests 
typically include information on the safety 
analysis, quality assurance requirements, the 
acceptance criteria, and the corrective actions 
that would be taken if excessive leakage is 
identified. 

Basis for Recommendation 

Many plants contain piping configurations with 
series check valves that have no provision 
(such as test taps) for testing the closure 
capability of each valve. Some of these check 
valves perform a safety function in the closed 
position to prevent the gross diversion of flow. 
The Code requires that each valve performing 
a safety function be stroked to the position 
required to perform that function. 

Systems containing these valves may have 
provisions for verifying that at least one valve 
is capable of closing. These provisions enable 
the licensee to measure or observe operational 
parameters such as leakage, pressure, or flow 
each quarter, during cold shutdown outages, 
or during refueling outages. However, this 
testing provides no assurance that both valves 
close. The only indication of a problem would 
be the failure of both valves in the series. 

Keep-fill valves are a special case in.that they 
are redundant valves in redundant systems in 
which only one valve of a series is actually 
necessary to perform a system's intended 
function. Licensees have proposed to exclude 
the upstream valve from the 1ST program. 
However, recognizing that neither valve can be 
individually demonstrated to shut, the NRC 
previously determined for the alternative test 
method discussed in this section that both 
valves must be included in the 1ST program 
and operationally tested as a pair to prevent 
reverse flow. The NRC specified that, upon 
observing leakage, the licensee disassemble, 
inspect, and repair or replace both valves as 
necessary before the return to service. 

4.1.2 Exercising Check Valves with Flow 
and Nonintrusive Techniques 

The Code requires check valves to be 
exercised to the position(s) required to fulfill 
their safety function(s). To verify the disk 
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position of check valves that do not have 
external disk position indication, the Code 
allows the use of indirect evidence (such as 
changes in system pressure, flow, temperature, 
or level) or other positive means. Instruments 
used to verify flow or pressure measurements 
for check valve full-stroke are not subject to 
the range and accuracy requirements for such 
instrumentation used for pump 1ST; however, 
there may be testing techniques that 
necessitate a high degree of instrument 
accuracy. An acceptable test method must 
demonstrate that a check valve disk opens to 
the position necessary to fulfill its safety 
function, which may not be "full-open" to the 
backstop, but which may be verified either by 
passing design flow or by another positive 
means such as nonintrusive techniques. The 
"other positive means" must be repeatable to 
meet the intent of the Code. 

NRC Recommendation 

In supplementing the guidance from Position 1 
in Generic Letter (GL) 89-04, the NRC 
determined that the use of nonintrusive 
techniques is acceptable to verify the full 
stroke of a check valve. The licensee may use 
nonintrusive techniques to verify the capability 
to open, close, and fully stroke in accord with 
quality assurance program requirements. 
These techniques are considered "other 
positive means" in accordance with 
Paragraph IWV-3522 of Section XI 
(Paragraph 4.3.2.4(a) of OM-10), and 
relief is not required except as would be 
necessary for the testing frequency if the 
test interval extends beyond each 
refueling outage as allowed by OM-10. 

When using nonintrusive testing 
techniques in a sampling plan, the 
licensee may implement a program such 
that similar valves in the same service 

are grouped for testing purposes, not to 
exceed four valves in a single group (for valve 
groups of greater than four, the grouping and 
test schedule must be justified in the 
description of the testing plan). GL 89-04 
indicates that the valves in the group selected 
be of the same size, model number, and system 
function. During the initial test of each valve, 
the licensee would typically use nonintrusive 
techniques to verify that the system pressures 
and flow conditions specified in the test 
procedures cause the valves to fully stroke. 

During subsequent testing, if the system 
conditions are repeatable, each valve would 
typically be fully stroked; however, the 
nonintrusive verification need be performed for 
only one valve of the group on a rotating 
schedule each time testing is performed. 
Under a sampling program for check valves, 
one valve would typically be nonintrusively 
tested each time the testing is performed, on a 
rotating schedule, and the balance of the group 
would be flow tested. If problems are found 
with the sample valve that are determined to 
affect the operational readiness of the valve, all 
valves in the group must be tested using 
nonintrusive techniques during the same 
outage (the group may not consist of valves in 
more than one unit). The following table, 

Table 4 Sample testing using nonintrusive 
techniques (NITs) and the flow testing (FT) 
procedure 

Cycle of 
refueling 

Train 1 
Valve 

Train 2 
Valve 

Train Z 
Valve 

Train 4 
Valve 

1 FT/NIT FT/NIT FT/NIT FT/NIT 

2 FT/NIT FT FT FT 

3 FT FT/NIT FT FT 

4 FT FT FT/NIT FT 

5 FT FT FT FT/NIT 
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which is based on testing during each refueling 
outage, illustrates this recommendation. 

The staff has determined that nonintrusive 
techniques meet the Code requirements for 
verifying disk movement for the full-stroke 
exercising — opening and closing — of check 
valves. The nonintrusive reverification allows 
flow testing at repeatable conditions to be 
performed on all valves in a group while 
requiring nonintrusive tests of only one of the 
group on a rotating schedule. Relief is not 
required because this test method is considered 
an acceptable "other positive means," even if 
used on a rotating basis. However, if the 
recommended alternative methods of this 
section are implemented, the licensee must 
describe the implementation of this section in 
the 1ST program document. This 
recommendation is not intended to mandate 
the use of nonintrusive techniques. 

Basis for Recommendation 

The recommended test method is applicable to 
tests performed with less than accident flow 
rate. If accident flow rate is passed through 
the check valve being tested, nonintrusive 
techniques are not necessary to establish the 
functionality of the valve. The nonintrusive 
techniques would be used for verifying that the 
test at reduced flow would indicate adequate 
disk movement for full-stroke exercising the 
valve in accordance with the Code. An 
allowable flow variation would be established 
during the baseline testing using the 
nonintrusive techniques. If the flow rate 
during future testing cannot be established 
within the range, the test is unacceptable and 
(1) nonintrusives could be used to verify that 
even at different flow conditions, full-stroke 
exercising is achieved, or (2) corrective actions 
to determine the cause of the failure to meet 
the acceptance criteria for the test would 
ensue. If other valves meet the acceptance 
criteria, only the valve that indicates a problem 
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(if it is not the valve used for reverification by 
nonintrusive techniques) needs to be addressed 
for corrective action unless the cause is 
determined to be applicable to the other valves 
as well. The rotation of the nonintrusive 
techniques over the four outages (in the 
example) is for reverifying the test method and 
test conditions. 

By performing nonintrusive testing initially on 
all valves in the group, the licensee 
demonstrates that the full-stroke capability 
verification is acceptable. By repeating the 
flow test under the same conditions, with 
nonintrusive verification of only one of the 
four valves, the licensee verifies that the 
testing is repeatable. If the licensee finds a 
problem with one train, it must check all four 
trains with the nonintrusive techniques. When 
the system has not been modified and the flow 
and pressure conditions are repeated, no 
phenomena would be expected to invalidate 
the testing as verified initially that would not 
be indicated in one of the four trains. If the 
licensee modified the system or performed the 
testing with a different valve alignment or test 
condition, it must perform "initial" verifications 
for the new test conditions. A copy of an 
NRC safety evaluation for a relief request to 
adopt this method is included in Appendix D. 

If all the valves in the group are flow tested, a 
"sampling" of one valve each refueling outage 
to verify that the test method is repeatable is 
acceptable to the staff for implementing 
nonintrusive test methods. If the "sampling" 
indicates problems with repeatability of the test 
conditions, or other problems that might affect 
the testing of the other valves, the nonintrusive 
techniques must be used for the other valves 
during the same outage to comply with the 
sampling criteria. Relief is not required 
because the method meets the "other positive 
means" of the Code if each valve in the group 
is flow tested at the regular frequency. When 
extending the test interval per OM-10, a test 
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deferral justification may be necessary. If a 
sampling program is employed that does not 
include a flow test of each valve on a regular 
basis, NRC evaluation of the alternative would 
be necessary. The OM-22 working group on 
check valves initiated a change to the OM 
Code to allow a similar sampling program 
using nonintrusive techniques for disassembly 
and inspection as discussed in Position 2 of GL 
89-04. OM-22 is also considering a sampling 
plan with broader applications referred to as 
"condition monitoring." 

General guidance in qualifying a nonintrusive 
method is given in Position 1 of GL 89-04. 
Further information on qualification is 
available through the OM working group for 
check valves and the Nuclear Industry Check 
(NIC) Valve group. Disassembly and 
inspection may be necessary as part of the 
initial verification or periodic reverification, 
depending on the techniques used. 
Disassembly and inspection would not 
otherwise be necessary to meet the 
requirements of 1ST, but may be used to 
confirm a nonintrusive conclusion, for 
corrective actions, or for preventative 
maintenance as part of an overall check valve 
program. 

]the use of nonintrusive techniques in addition 
to the issues discussed in Section 4.1.2. 
Additional issues are discussed below: 

(1) Several licensee have asked whether 
measurement of the C v of a check valve in 
conjunction with the application of 
meaningful flow versus differential 
pressure criteria would be considered 
"other positive means" in accordance with 
IWV-3522 of the Code. The NRC 
contracted with Oak Ridge National 
Laboratory (ORNL) to perform a review 
of such a test method used at the Fort 

Calhoun and Beaver Valley plants. The 
review was to determine if the 
measurements and reduction of the data 
give adequate assurance of the 
functionality of the tested valves which 
were, for both plants, the accumulator 
discharge check valves. 

The results indicate that the data are 
useful if the test is performed in a 
controlled manner with accurate 
instruments. The tests can also be verified 
using nonintrusive techniques during the 
initial testing. A safety evaluation was 
issued for the Fort Calhoun test which 
included the report prepared by the 
ORNL staff on the results of their review 
(ORNL/NRC/LTR-94-04). Both the 
study and a copy of the Fort Calhoun 
safety evaluation were provided to the 
NIC Valve group for distribution to 
members. 

(2) Licensees have asked about the 
appropriate corrective actions to take 
when nonintrusive techniques cannot be 
verified. The types of corrective actions 
taken when a test is inconclusive or when 
the results indicate unacceptable 
functioning of the check valve are 
determined by the licensee. Actions may 
include additional testing. Disassembly 
and inspection may be one element of 
corrective actions, as mentioned in 
Section 4.1.2 above, to ensure the 
functional capability of the valve. GL 89-
04, Position 2, states that a flow test for 
part-stroke exercising of the valve should 
be performed following reassembly, if 
practical. 

(3) Some of the flow tests used with 
nonintrusive techniques impart just 
enough energy to the disk to generate a 
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marginally audible impact of the disk 
against the backstop. In these cases, 
variations in initial conditions could 
produce inconclusive nonintrusive test 
results. There are several nonintrusive 
methods available to verify disk position 
without requiring audible disk-backstop 
impact such as radiography, ultrasonics, 
and magnetics. The method selected must 
give conclusive results and be repeatable 
for the application. 

When using audible techniques, including 
acoustic probes, the qualification method 
must address concerns associated with 
other potential noise sources that could 
affect the sound pattern of the disk 
striking the backstop or valve seat. The 
licensee is cautioned that this method is 
subjective. For example, the license 
would benefit by using test equipment that 
produses a trace to objectively measure 
the initial qualification of a nonintrusive 
method that yields only audible acoustic 
results. Potential noise sources include 
noise from a disk separated from the 
swing arm, broken parts in the piping, 
pump noise, loose structures. 

NRC Recommendation 

The discussion provides general information 
regarding nonintrusive testing methods. The 
NRC recommends that the basis for the 
qualification and use of nonintrusive 
techniques be well documented. For issues 
that a licensee believes are unclear, a proposed 
alternative could be submitted to the NRC for 
review and evaluation. 

position be exercised to that position. OM-10 
allows for the licensee to verify the exercise by 
visually observing the valve, recording an 
electrical signal initiated by a position-
indicating device, observing the appropriate 
pressure indication in the system, performing 
seat leakage testing, or using other positive 
means. 1ST programs include check valves 
that perform a safety function in the closed 
position. Certain of these valves cannot be 
verified in the closed position quarterly 
because they do not have remote position 
indication and are generally located inside 
reactor containment or at other inaccessible 
locations. These valves may lack design 
provisions for system testing to verify closure 
capability at any plant condition. The only 
practical means of verifying valve closure may 
be by performing a seat leakage test. Many of 
these valves are Category A/C valves that are 
Type C leak-rate tested during each refueling 
outage as specified in Appendix J to 
10CFRPart50. 

NRC Recommendation 

If no other practical means is available, it is 
acceptable to verify that check valves are 
capable of closing by performing leak-rate 
testing, such as local leak rate testing in accord 
with Appendix J to 10 CFR Part 50, at each 
reactor refueling outage. Recognizing that the 
setup and performance limitations may render 
leak testing impractical during power 
operation and cold shutdown outages, the staff 
has determined that implementation of an 
extension of the test frequency for such valves 
is acceptable in accord with 
10CFR50.55a(f)(4)(iv). 

4.1.4 Extension of Test Interval to 
Refueling Outage for Check Valves 
Verified Closed by Leak Testing 

Section XI requires that check valves 
performing a safety function in the closed 

Thus the licensee may perform testing in 
accordance with the provisions of Paragraph 
4.3.2.2(e) of OM-10. That is, if valve 
exercising is not practicable during plant 
operation or cold shutdowns, it is acceptable 
to limit testing to full-stroke exercising during 
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refueling outages. To use this position, the 
licensee must include a refueling outage 
justification describing the impracticality of 
performing testing at the Code frequency and 
referencing this position in the 1ST program. 
If these valves also perform a safety function in 
the open position, they would typically be 
exercised open at the Code-required 
frequency, or the refueling outage justification 
would typically include the technical 
justification for not testing the valves quarterly 
or during cold shutdown outages. 

In the justification for the Code cold shutdown 
outage or refueling outage frequency, the basis 
for the impracticality of performing testing 
during power operations and, if applicable, 
during cold shutdown outages, must be 
described. The NRC has determined that the 
need to set up test equipment is adequate 
justification to defer backflow testing of a 
check valve until a refueling outage. When 
testing at the Code interval is practical, the 
licensee would need to obtain relief to test at 
another frequency (e.g., once per fuel cycle; 
once per six months). Entering an LCO is not, 
alone, sufficient basis for deferring testing, as 
the LCOs were established with testing in 
mind; however, if a test necessitates entry into 
an LCO, that may be an element of the 
justification for deferring the test (refer to 
Section 3.1.2.). 

Basis for Recommendation 

Leak rate testing verifies valve closure and 
provides more information about the closed 
position than a simple backflow test. 
However, leak rate testing generally 
necessitates that certain systems necessary for 
plant operation be taken out of service for 
extended periods. Additionally, containment 
access may be needed. Therefore, this testing 
is not practical to perform quarterly as 

backflow testing might be on certain other 
valves. This testing may not be practical to 
perform during cold shutdown outages 
because the installation and removal of test 
equipment could delay plant startup. OM-10 
recognizes the limitations of performing testing 
during power operations and cold shutdown 
outages and allows testing to be performed 
during refueling outages for those valves 
which cannot be practically exercised 
otherwise. Open exercising and verification is 
required at the Code-specified frequency and is 
not required to be performed at the same time 
the leak rate testing is performed. 

4.2 Power-Operated Valves 

Power-operated valves are equipped with 
actuators that use motive force to change the 
position of the valve obturator. The types of 
actuators include motor operators, pneumatic 
actuators, hydraulic actuators, and solenoid 
actuators. Certain valves, such as main steam 
isolation valves and valves that have a fail-safe 
function, may actuate open (or closed) on 
spring force. The NRC discussed the 1ST of 
several types of power-operated valves in 
NRC IN 86-50, "Inadequate Testing to Detect 
Failures of Safety-Related Pneumatic 
Components or Systems," and IN 85-84, 
"Inadequate Inservice Testing of Main Steam 
Isolation Valves." The NRC issued GL 89-10, 
"Safety-Related Motor-Operated Valve 
Testing and Surveillance," upon finding a 
common mode failure with motor-operated 
valves. Testing programs addressing GL 89-
10 include condition monitoring capabilities 
beyond the stroke-time measurement 
requirements for 1ST, but may be an 
alternative method of monitoring the condition 
of valves for which conventional stroke timing 
is not practical. 
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4.2.1 Increased Frequency of Testing for 
Valves That Can Be Tested Only 
During Cold Shutdown Outages 

The licensee for one pressurized-water reactor 
(PWR) plant performed stroke time tests of 
the main steam isolation valves (MSIVs) 
during power ascension and initially found the 
stroke times acceptable upon comparing them 
with previous values. However, after further 
review with the plant at 100-percent power, 
the licensee found that the stroke time for at 
least one valve had increased such that the 
corrective action requirements of IWV-
3417(a) applied. In accordance with the Code, 
this increase necessitated that the test 
frequency be increased to monthly until 
corrective action was taken. To conduct 
monthly full-stroke tests of MSIVs, the 
licensee would have had to reduce plant power 
and possibly bring the plant to a shutdown 
mode. 

The NRC granted the licensee's request for 
exigent relief from the requirements of IWV-
3417(a) to avoid shutting down the plant 
based on an analysis that the valve stroke time 
remained well within the plant's safety analysis 
limits and that an increase was not expected to 
exceed the limits prior to the next planned cold 
shutdown. The licensee found that the need 
for this exemption resulted from a weakness in 
the administration and implementation of its 
1ST program. 

There is no advance notice of which valves 
tested during cold shutdown will be in a range 
for stroke time which requires increased 
testing as specified in IWV-3417(a). Since a 
cold shutdown justification has demonstrated 
that the test can only be performed at cold 
shutdown, it is not practical to prepare a relief 
request, submit the request to the NRC for 
evaluation, and obtain approval within 30 days, 
when the next test would be required. 

Paragraph 4.2.1.9(c) of OM-10 allows the use 
of analysis for declaring a valve operable, after 
testing indicates the stroke time is above the 
limiting value or has increased above the 
reference value by a specified percentage. This 
approach may be used to the extent that it 
applies. In cases where a valve stroke time 
exceeds the limits of the safety analysis, it 
could not be declared operable until a 
reanalysis indicates the new (increased) stroke 
time is acceptable. A relief request would not 
be necessary to perform the analysis (or 
reanalysis). The intent of this section is to 
inform licensees that the requirements of IWV-
3417 for increased testing apply to valves 
independent of the exercising frequency 
specified in IWV-3412. 

NRC Recommendation 

If the licensee cannot test safety-related 
power-operated valves during power operation 
and must increase the testing frequency as a 
result of tests performed during cold shutdown 
outages in accordance with IWV-3417(a), the 
licensee must take corrective action as 
specified in IWV-3417(b) before returning the 
plant to power operation, or must return the 
plant to a mode that permits testing the valves 
each month. 

This requirement does not apply to testing 
performed in accordance with OM-10, which 
does not include this requirement; rather, OM-
10 requires corrective action if a limiting 
stroke time is exceeded and does not specify 
an increased test frequency for an increasing 
stroke time. Therefore, the increased testing is 
not required if a licensee is testing against 
portions or all of the stroke time requirements 
of OM-10 in accord with 10 CFR 50.55a 
(f)(4)(iv). However, corrective actions are 
required more expeditiously under OM-10. 

With test results indicating that some 
degradation has occurred, it would not be 
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conservative to allow an extension of the 
testing interval from once each month to once 
each cold shutdown outage. To avoid a plant 
shutdown in one month, the staff recommends 
that these valves be repaired or otherwise 
analyzed and the increase in stroke time 
determined acceptable before the return to 
power. However, the licensee may elect to 
periodically place the plant in a mode that 
allows for monthly testing of the valve which 
would meet Code requirements. 

Basis for Recommendation 

Paragraph IWV-3412(a) of Section XI permits 
the licensee to defer valve testing from a 
quarterly interval until cold shutdown outages, 
if it is impractical to perform during power 
operation. However, the Code requires the 
licensee to increase the frequency of testing to 
once each month until corrective action is 
taken if the licensee, while conducting cold 
shutdown testing, finds that a power-operated 
valve fails to exhibit the required change of 
position within the stroke time limits of IWV-
3417(a). Although the affected valves may be 
degrading, they need not be considered 
inoperable if placed on an increased frequency 
of testing. Since these valves are technically 
operable, the technical specifications (TS) may 
yet permit plant startup. However, the 
licensee may have previously determined to 
test these valves only during cold shutdown 
outages because they cannot be practically 
tested during power operation. 

In contrast to Section XI, IWV-3417, OM-10 
includes specific requirements for the limiting 
stroke times such that, if the test results are 
not acceptable, the licensee must consider the 
valve degraded and take corrective action. 
OM-10 does not specify an intermediate 
condition that allows continued operation of 

the valve without corrective action, but with 
increased testing. 

4.2.2 Stroke Time Measurements for 
Rapid-Acting Valves 

New technologies and new applications of 
existing technologies enable licensees to time 
the strokes of rapid-acting valves with 
accuracy measured in milliseconds, though the 
Code does not require such accuracy. Using 
new technology, the licensee could establish an 
appropriate limit based on a multiple of a 
reference value to ensure corrective actions are 
taken if degrading conditions are evidenced. 

The traditional method of stroke timing 
power-operated valves was to use stopwatches 
to measure the stroke time from initiation of 
the signal at the handswitch to the change in 
position-indicating lights (switch to light). The 
traditional method includes signal processing 
time from the switch to the valve actuator. 
Monitoring stroke times for valves that stroke 
in milliseconds using the diagnostic equipment 
that measures only actual valve travel is 
acceptable for indicating degrading trends; 
however, the method does not indicate 
increases that could occur in the signal to the 
valve, which may be important in meeting 
safety analysis limits for certain valves. 
Typically, the valves that would benefit from 
this monitoring are rapid-acting valves. The 
traditional method would have a set limit of 2 
seconds which masks any signal processing 
time unless a gross change occurs. If 
measuring the stroke times locally needs to be 
supplemented by a periodic test to include the 
signal processing times, a periodic 2-second 
limit test could be performed to augment the 
1ST. The code does not specify a particular 
method, so there would be no conflict in using 
more than one method. 
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NRC Recommendation 

Although the licensee is not required to do so 
by the Code, if a licensee uses new technology 
for stroke-time measurements of rapid-acting 
valves, the staff recommends that the licensee 
determine if continued reliance on the 2-
second acceptance criterion of Position 6 of 
GL 89-04 or paragraph 4.2.1.8(e) of OM-10 is 
appropriate when actual stroke times are 
measured to within milliseconds. 

Basis for Recommendation 

The NRC and the OM Committee established 
the 2-second limit for rapid-acting valves for 
the conventional method of measuring stroke-
times using a stop watch. Other methods have 
been developed as technology has improved. 
The latest technology may improve the 
monitoring of the condition of these valves or 
serve to verify that a valve actuates within a 
safety analysis limit which is less than 2 
seconds. 

4.2.3 Measurement of Valve Stroke Time 

The Code requires that the stroke time of 
power-operated valves be measured to at least 
the nearest second (IWV-3413, for valves that 
stroke in less than 10 seconds, and OM-10, 
paragraph 4.2.1.4(b), for all power-operated 
valves). However, many licensees use 
instruments that can measure stroke times 
accurately to fractions of a second. 

NRC Recommendation 

To comply with Code requirements, the 
licensee measures stroke times for power-
operated valves to at least the nearest second. 
Similarly to Section 4.2.2 above, if using a 
more precise technique, it may be desirable, 
though not required, to establish stroke-time 
limits based on a multiple of the reference 
value. 

When it is impractical to measure stroke times 
by any other method, a program of diagnostic 
methods for valves may be an acceptable 
alternative test method. One example is a 
program established in accord with GL 89-10, 
"Safety-Related Motor-Operated Valve 
Testing and Surveillance," for monitoring 
motor-operated valves. Relief may be 
necessary if the test schedule is not consistent 
with the 1ST requirements. If a licensee 
requests relief, the submittal would typically 
specify the details of the proposed alternative 
and describe the impracticality or hardship of 
performing testing in accordance with the 
Code. 

The staff has determined that this alternative 
can ensure an acceptable level of quality and 
safety if the licensee has an established 
program of periodic testing. In this context, 
the staff has found acceptable the testing 
programs established to GL 89-10 guidance. 
Because this alternative is not in accord with 
the Code requirements for test frequency, 
relief is required. 

Basis for Recommendation 

Basing measurements and reference values on 
the nearest second meets the code 
requirements. However, valve diagnostic 
programs for monitoring valve operating 
parameters such as stroke times yield 
significant information about the valve 
assembly (the valve and actuator). When 1ST 
requirements are impractical, the periodic 
verification performed using valve diagnostic 
techniques may be an adequate alternative 
method for monitoring these valves for 
degrading conditions, including stroke timing. 
Because the testing addresses much more than 
only timing the valve strokes, the additional 
information obtained on the condition of the 
valves could justify the extension of the test 
interval for performing diagnostic testing. 
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4.2.4 Main Steam Isolation Valves 

The NRC described an inadequacy in the 1ST 
of MSIVs in IN 85-84, "Inadequate Inservice 
Testing of Main Steam Isolation Valves." The 
staff stated that two different licensees were 
testing their MSIVs using the nonsafety-
related instrument air to achieve closure. Fail
safe 1ST of MSIVs as required by IWV-3415 
and OM-10, paragraph 4.2.1.6, necessitates 
the removal of the instrument air supply and 
electric power. Recent concerns related to 
MSIVs are described in IN 94-08, "Potential 
for Surveillance Testing to Fail to Detect an 
Inoperable Main Steam Isolation Valve," and 
IN 94-44, "Main Steam Isolation Valve Failure 
to Close on Demand Because of Inadequate 
Maintenance and Testing." 

NRC Recommendation 

The staff recommends that licensee review 
their inservice and fail-safe testing to ensure 
compliance with Code requirements. 

Basis for Recommendation 

The practice of performing 1ST of components 
which are relied on to mitigate the 
consequences of accidents and which are relied 
on to do so with sources of power not 
considered in the safety analyses is not in 
keeping with the objective of periodic 1ST for 
fail-safe testing. In IN 85-84, the NRC 
informed licensees that, with low or no steam 
flow, the MSIV might not close unless 
instrument air is available to power the 
actuator. 

In Service Information Letter 477, General 
Electric (GE) described a related concern for 
boiling-water reactors (BWRs) in which 
excessive tightening of gland flanges in the 
MSIV can prevent the valve from closing from 

spring force alone. During a postulated design 
basis accident in which a recirculation line 
breaks with the MSIVs open, containment 
pressure may increase significantly, exerting an 
opening force on the valve actuators inside 
containment. Under such circumstances, the 
MSIV springs alone will not close the MSIV 
unless the spring force can overcome the 
combination of the opening force caused by 
containment pressure and the resistive force 
caused by stem packing friction. GE 
recommended a review of packing chamber 
maintenance practices, "springs-only" full-
stroke closing tests, a force balance in which 
containment pressure is considered, a leak 
tightness test of the MSIV actuator and 
accumulator, and a modification of the 
applicable licensing basis documents. GE 
noted that this would necessitate measurement 
of the actual valve stem travel because the final 
10-percent of stem travel coincides with the 
weakest spring force. GE stated that, by 
monitoring position switches alone, the utility 
could not determine that the valve is fully 
closed because the switches monitor the valve 
only when it is 90-percent open and 90-percent 
closed. The issue has not yet been resolved. 
One BWR recently identified that the MSIVs 
would not pass local leak rate testing after 
closing on spring force only. 

NOTE: Related to MSIVs, a number of plants 
perform a partial-stroke exercise quarterly 
during power operations. The revised 
standard technical specifications bases for 
MSIV surveillance requirements states that 
"MSIVs should not be tested at power, since 
even a part-stroke exercise increases the risk 
of a valve closure when the unit is generating 
power." 

NUREG-1482 4-12 



4.2.5 Verification of Remote Position 
Indication for Valves by Methods 
Other Than Direct Observation 

The Code (IWV-3300 and OM-10, paragraph 
4.1) requires that valves with remote position 
indicators be observed at least once every 2 
years to verify that valve position is accurately 
indicated. Many valves such as sealed 
solenoid valves and valves with enclosed stems 
have no provision for verifying the position by 
direct observation. To verify the position by 
observation, the licensee can disassemble the 
valve which could introduce additional valve 
failure mechanisms. Other methods, such as 
nonintrusive techniques, causing the flow to 
begin or cease, leak testing, and pressure 
testing can yield a positive indication of 
position. 

NRC Recommendation 

If remote valve position cannot be verified by 
local observation at the valve, an acceptable 
approach is for the licensee to observe 
operational parameters such as leakage, 
pressure, and flow that give positive indication 
of the valve's actual position(s). This is 
consistent with paragraph 4.1 of OM-10. The 
staff determined that the use of this portion of 
OM-10 is acceptable pursuant to 
10 CFR 50.55a (f)(4)(iv) and that relief is not 
required if all requirements of paragraph 4.1 of 
OM-10 are implemented. No other related 
requirements apply. 

For certain types of valves that can be 
observed locally, but for which valve stem 
travel does not assure the stem is attached to 
the disk, the local observation must be 
supplemented by observing an operating 
parameter as required by OM-10. 

Basis for Recommendation 

Paragraph IWV-3300 of Section XI requires 
that "valves with remote position indicators 
shall be observed at least once every two years 
to verify that valve operation is accurately 
indicated." Often, licensees cannot verify the 
accuracy of remote position indication by local 
observation of many valves such as those with 
enclosed stems or sealed solenoid valves, and 
these valves may not have position indicators, 
such as pointers, on the valve actuators. 

Accurate position indication for safety-related 
valves is important for reactor operation 
during all plant conditions. Therefore, the 
Code requires verification of the accuracy of 
the remote position indication for all valves in 
the 1ST program with remote position 
indication. Many positive ways are available 
to verify the indication that a valve is open or 
closed. Leak-rate testing may yield positive 
indication that the disk is in the closed 
position. An in-line flow rate instrument can 
indicate system flow or flow stoppage. System 
pressures or differential pressure across a valve 
seat may also give a positive indication of 
actual valve position. 

Paragraph 4.1 of OM-10 states that where 
local observation is not possible, other 
indications shall be used to verify valve 
operation. Such indications are also useful to 
ensure that a valve disk is connected to the 
stem. 

4.2.6 Requirements for Verifying Position 
Indication 

The Code does not restrict the verification of 
position indication to only active valves. OM-
10, Table 1, indicates that the licensee must 
also verify the position indication for Category 
B passive valves. Also, the Code does not 
require the licensee to verify the indication at 
the remote panels. In Interpretation XI-1-89-
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10, the ASME Code committee stated that it is 
the intent of Section XI, IWV-3300, that for 
valves having remote position indicators at 
multiple locations (such as in the control room 
and also on a remote shutdown panel or 
sampling panel) that only the remote position 
indicator at the location utilized in exercising 
the valve (IWV-3412) and timing the stroke of 
the valve (IWV-3413) be verified for 
accurately indicating valve operation. 

NRC Recommendation 

This is for clarification of existing Code 
requirements only. 

4.2.7 Stroke Time Measurements Using 
Reference Values 

Position 6 of GL 89-04 states that it is 
acceptable for the licensee to measure changes 
in stroke times from either a reference value or 
the previous test value as required by IWV-
3413. In Position 5, the NRC gave guidance 
on establishing limiting values, but did not list 
acceptable percentages of the reference values. 

NRC Recommendation 

OM-10 specifies the allowable changes in 
stroke times from reference values. Therefore, 
when a licensee elects to compare measured 
stroke times to reference values, the 
requirements of paragraph 4.2.1.8, "Stroke 
Time Acceptance Criteria," of OM-10 and all 
related requirements such as testing 
requirements and corrective action apply. The 
staff has determined that it is acceptable for a 
licensee to implement this method in accord 
with 10 CFR 50.55a (f)(4)(iv) for use of 
portions of later editions of the Code approved 
in 10 CFR 50.55a(b) if all related requirements 
are met which include paragraphs 3.3, 3.4, 3.5, 
4.2.1, 5, and 6. 

Basis for Recommendation 

The licensee can follow the requirements of 
OM-10 for establishing reference values of 
stroke times because the stroke timing 
acceptance criteria for power-operated valves 
in IWV were based on a change from the 
previous values. This removes the 
inconsistencies of applying acceptance criteria 
where no previous guidance was available. 
Variance from these requirements of OM-10 
would necessitate relief describing the details 
of the alternative method of setting acceptance 
criteria, establishing appropriate multipliers, 
etc. Appendix C includes a sample relief 
request for the use of stroke time reference 
values in accord with OM-10. 

The recommendation is intended to allow the 
use of OM-10 requirements in lieu of IWV-
3413 for power-operated valves. The 
discussion refers to the use of reference values. 
Guidance included in GL 89-04, Position 6, 
did not discuss details of using reference 
values and licensees have typically made 
proposals for implementing such an alternative 
that have been reviewed and evaluated by the 
NRC. Guidance for establishing "limiting" 
values of stroke times was given in GL 89-04, 
Position 5, and remains acceptable even when 
using OM-10. Paragraph 4.2.1.4 of OM-10 
specifies that the limiting value(s) of full-stroke 
time be specified by the Owner. The use of 
reference values, alone, differs from the 
recommendation to use the multipliers 
specified in Paragraph 4.2.1.8 of OM-10. 
Limiting values and reference values are two 
distinct values, though interrelated in 
establishing the stroke times at which 
corrective action is required. Additionally, 
licensees using reference values establish these 
values in various ways, such as averaging three 
stroke times following maintenance, or using 
the first test value. OM-10 does not specify a 
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particular method for establishing reference 
stroke times. 

Basis for Recommendation 

Paragraph 3.5 of OM-10 gives the 
requirements for establishing additional 
reference values. It appears that different 
reference values may exist for a single valve if 
there is justification. For example, test 
conditions could impact the reference stroke 
time depending on pressure or flow in the 
system. It may be necessary to have more than 
one test condition, such as dynamic versus 
static, which would necessitate different 
reference values. 

4.2.8 Solenoid-Operated Valves 

The NRC has received many relief requests to 
not measure the stroke times of enclosed 
solenoid-operated valves (SOVs) that do not 
have position indication. Most of the requests 
proposed no alternative to monitor the valves 
for degradation. 

NRC Recommendation 

If the licensee cannot time the stroke of an 
SOV by the conventional method using 
position indication, the Code would require 
that it propose a method to time the stroke of 
the valve or otherwise monitor for degrading 
conditions to give adequate assurance of 
operational readiness. The staff has 
determined that, while an exercise of the 
valves on a quarterly schedule ensures that the 
valves actuate properly, this is not adequate 
for 1ST. If the frequency requirements of the 
Code are met, no relief is required to use 
methods such as acoustics or diagnostic 
systems for stroke timing. If a method to 
monitor for degradation other than by 
measuring stroke time is proposed as an 
alternative, NRC approval is required. For 
example, an enhanced maintenance program or 
periodic replacement may be acceptable when 
testing methods cannot be used effectively. 

InNUREG-1275, Vol. 6, "Operating 
Experience Feedback Report - Solenoid-
Operated Valve Problems," the NRC described 
common-mode SOV problems that could 
significantly reduce plant safety. Several 
methods have been developed recently to 
measure stroke time or monitor the condition 
of SOVs using parameters such as the acoustic 
effects of disk movement, electric resistance, 
and the temperature of the coil. Such methods 
and continuing research are described in 
papers from Session 2A, "Solenoid and Air-
Operated Valve Performance and Testing," 
published in NUREG/CP-0123, "Proceedings 
of the Second NRC/ASME Symposium on 
Pump and Valve Testing." Valve diagnostic 
systems can be used to trace the stroke of an 
SOV and thus indicate the stroke time in 
milliseconds. It is recommended that the 
technique evaluates actual disk movement and 
not just movement of the pilot valve or valve 
stem. 

4.2.9 Control Valves with a Safety 
Function 

Often a safety function is performed by control 
valves that fail in the safe position, whether 
that is open or closed. Unless control valves 
have a safety function which may include a 
"fail-safe" function, as valves that respond to 
system conditions, these valves would be 
exempt from 1ST as discussed in IWV-1200 or 
Paragraph 1.2 of OM-10; however, the valves 
are required to be tested in accordance with 
the requirements for 1ST if they perform a 
safety or fail-safe function. The staff has 
received many requests for relief from stroke-
time measurement requirements based on the 
impracticality of performing the measurement 
by the conventional method using position 
indication lights. Typically, the control valves 
do not have position indication, and testing can 
only be performed by bypassing control 
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signals. To allow stroke timing by bypassing 
the control signals of those control valves with 
position indication, the licensee may also have 
to drain entire systems which makes testing at 
the Code frequency impractical. 

NRC Recommendation 

Control valves that perform a safety or fail
safe function are required to be tested in 
accordance with the Code requirements for 
1ST to monitor the valves for degrading 
conditions. Simply verifying that the valves 
function is not an acceptable alternative when 
the stroke time measurement by the 
conventional method is impractical. 
Acceptable alternatives exists for monitoring 
the valves for degrading conditions. 

The staff recommends that the licensee 
investigate alternatives that include stroke-
timing with acoustic or other nonintrusive 
methods, stroke-timing with local observation 
or observation of system conditions, enhanced 
maintenance with a periodic stroke which may 
not be timed, stroke-timing and fail-safe 
testing during cold shutdowns or refueling 
outages that involve bypassing control signals, 
and a control system signal calibration to verify 
the stroke times of the valves. The motor-
operated valve testing program established in 
accordance with GL 89-10 and performed on a 
periodic schedule is an acceptable alternative, 
along with a periodic valve stroke, because it 
would yield more information on valve 
condition including stroke time, although the 
information would be obtained less frequently. 
The alternative method proposed by the 
licensee would typically be described in detail 
in the relief request, if required, in order for 
the staff to determine the acceptability of the 
alternative method. 

Basis for Recommendation 

Many control valves are not exempt from 1ST 
because they perform a safety function other 
than "control." The Code requires stroke 
timing of power-operated valves, but the 
features that enable testing have often not been 
provided for control valves. Therefore, an 
alternative test method is acceptable if the 
method, possibly in combination with a 
periodic valve stroke, provides an indication of 
degrading conditions. Although stroke timing 
by an alternative method is preferred based on 
the Code requirements, the licensee can use 
other methods if stroke timing is impractical. 
However, the licensee must obtain relief for 
alternatives that do not comply with the Code. 

In interpretation XI-1-83-59, the ASME 
Section XI Committee responded to a question 
on whether control valves that have safety-
related functional requirements for flow 
shutoff or operation to full open status are 
required to be classified as Category A or B 
valves. The response was originally that the 
valves were required to be tested in 
accordance with Subsection IWV, but the 
response was later revised in XI-1-83-59R to 
indicate that it is the owner's responsibility to 
categorize valves as required by IWV-1400 
and in accordance with the criteria of IWV-
2200. 

4.3 Safety and Relief Valves 

The NRC has received many relief requests for 
the 1ST of safety and relief valves. 

4.3.1 Scope 

In Paragraph IWV-1100 of the 1986 edition of 
Section XI, the Code committee increased the 
scope of the valves subject to 1ST to include 
those valves which protect certain Code class 
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systems that are required to perform a specific 
function in shutting down the reactor, 
maitaining the safe shutdown condition, or in 
mitigating an accident, from overpressure. 
Pressure relief valves which are installed in the 
applicable systems to protect against 
overpressure may not, themselves, appear to 
perform a specific function to shutdown the 
reactor, maintain it in a safe shutdown 
condition, or mitigate the consequences of an 
accident (automatic depressurization valves in 
BWRs are an example of relief valves which 
perform both an overpressure protection 
function and a function to depressurize the 
primary system when opened on an automatic 
signal or by an operator). However, certain of 
these valves are now required to be included in 
the 1ST program and tested according to the 
schedules stipulated in OM-1-1981 or OM-1-
1987 "Requirements for Inservice Performance 
Testing of Nuclear Power Plant Pressure 
Relief Devices." OM-1 does clarify that it 
applies only to pressure relief devices required 
for overpressure protection. The regulation 
requires this testing to be included in 120-
month updated 1ST programs. 

The revised scope in Part 1 of the OM Code, 
OMc-1994, more clearly indicates that the 
requirements are applicable to safety and relief 
valves which are required to protect systems 
or portions of systems that perform a specific 
function in shutting down a reactor to the safe 
shutdown condition, in maintaining the safe 
shutdown condition, or in mitigating the 
consequences of an accident. An inquiry on 
"thermal relief valves" was discussed in the 
OM-1 working group meetings in September 
and December 1993 and in the OM 
subcommittee on valves meeting in March 
1994. The inquiry originally asked if "thermal 
relief valves" were in the scope of Part 1. The 
working group requested the inquiry be 
rewritten because there is no definition for 
"thermal relief valves." When rewritten, the 
inquiry questioned wither it is the intent of the 

OM Code to require testing of relief valves 
that protect systems or portions of systems 
that perform a specific function in shutting 
down a reactor to the safe shutdown 
condition, in maintaining the safe shutdown 
condition, or in mitigating the consequences of 
an accident, against overpressurization due to 
a temperature increase. The working group 
recommended to the subcommittee that the 
response be "Yes." Further actions are 
ongoing to give more clarification. 

It is important to note that the requirement to 
perform testing of safey and relief valves which 
protect against overpressure is based on the 
requirements of Section HI of the ASME 
Code, or the applicable code of construction. 
The 1ST engineer may not have the 
documentation for the system design or 
development of the Section in overpressure 
analyses. However, if there are safety or relief 
valves that do not appear to perform a 
necessary safety or overpressure protection 
function, it may be possible to coordinate with 
a design engineering group for reanalyses. If 
the results of the overpressure protection 
"reanalysis" for a particular system indicate 
that a relief vale is not necessary, it may be 
removed from the scope of the 1ST program. 

NRC Recommendation 

None. This discussion is for clarification of 
existing requirements and discussion of 
questions that have been posed concerning the 
scope of OM-1. 

Basis for Recommendation 

The basis for the clarification is the scope 
statement of OM-1, as well as the revised 
scope statement in Appendix 1 (OM-1) of the 
OMc-1994 Addenda to the OM Code. Also, 
in a paper presented by Thomas F. Hoyle, 
"Introduction to OM-10, Technical 
Differences Between IWV and OM-10," 
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NUREG/CP-0111, the expansion of scope is 
discussed. The expanded scope includes only 
ASME Code Class 1, 2, and 3 valves and is, 
therefore, within the scope of 10 CFR 50.55a. 

4.3.2 OM-10 Reference to OM-1 

The 1989 Edition of Section XI, IWA-1600, 
references the 1987A Addenda of OM Parts 6 
and 10, and the 1987 Edition of Part 1. As 
discussed in 10 CFR 50.55a(b)(2)(vii), when 
using the 1987 Addenda, 1988 Addenda, or 
the 1989 Edition of Section XI, the OMa-1988 
Addenda of Parts 6 and 10 shall be used. This 
was corrected in the 1990 Addenda of Section 
XI, as errata. Part 10 does not reference a 
specific edition of Part 1. 

NRC Recommendation 

None. This discussion is for clarification of 
existing requirements. 

4.3.3 Test Supervisor Qualifications 

Performance Test Code (PTC) 25.3-1976 is 
the PTC referenced in Section XI, IWV-3512, 
for setpoint testing of safety valves and relief 
valves. Paragraph 3.02, "Qualification of 
Person Supervising the Test," of the PTC is a 
requirement for 1ST. The OM committee 
recognized that PTC 25.3-1976 was written 
for testing at the manufacturer's facility and 
includes requirements that are difficult to apply 
to an operating power plant. Also, it does not 
include all testing for monitoring inservice 
valves. Therefore, the OM Committee issued 
OM-1, "Requirements for Inservice 
Performance Testing of Nuclear Power Plant 
Pressure Relief Devices," for application to 
both preservice and 1ST. When OM-1 was 
issued for testing safety valves and relief valves 
in nuclear power plants, it did not include 
specific requirements for the qualifications of 

test supervisors. Paragraph 1.3.2.1 (d) of 
OM-1, lists "the qualification of personnel who 
perform testing and maintenance" as an item 
for which the owner has responsibility. 

The PTC specifies that a test supervisor who 
has obtained an academic degree in a branch of 
engineering from a recognized school of 
engineering, and who has at least two years of 
practical experience in fluid-flow 
measurement, may be considered qualified to 
supervise the test. Code Case N-442, "1977 
Addendum to ASME PTC 25.3-1976,' Safety 
and Relief Valves,' Class 1, 2, 3, and MC 
[metal containment] Section III, Division 1," 
stated that the 1977 Addendum to PTC 25.3-
1976 could be used as alternative rules for 
ASME Section III safety and relief valve 
testing. The 1977 Addendum specifies that a 
person who supervises the test shall have a 
formal education in thermodynamics and fluid 
mechanics, experience in supervising tests, and 
at least 2 years practical experience in 
measuring fluid flow. 

A licensee often issues a purchase order 
contract for a testing contractor to conduct the 
setpoint testing of safety valves and relief 
valves, either at a test facility or on site. In 
following OM-1 requirements such that the 
owner specifies the qualifications, licensees 
typically have specified the applicable 
requirements in the purchase order and have 
documents from the testing contractor to 
verify that the individuals performing the tests 
meet the specified qualifications. These 
criteria also apply for testing supervised by the 
owner such that test procedures specify the 
qualifications of the individuals performing the 
tests and documents are available showing 
these qualifications are met. A general 
statement is not sufficient. 
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NRC Recommendation 

The staffhas found acceptable either of two 
alternatives to the qualification requirements in 
the PTC: 

(1) Following the requirements of OM-1, 
Paragraph 1.3.2.1, the licensee may 
establish the criteria for qualifying the test 
supervisor and document the 
qualifications in the test implementation 
procedure or work package for the 
setpoint testing. Documentation that the 
test supervisor meets the qualifications 
must be available in the plant records. 
The staffhas determined the 
implementation of the requirement of 
OM-1, paragraph 1.3.2.1, for test 
supervisor qualifications is acceptable 
pursuant to 10 CFR 50.55a (f)(4)(iv). 

(2) The licensee may follow the guidance in 
Code Case N-442 which relaxes the 
educational requirements specified in PTC 
25.3-1976. This alternative necessitates a 
relief request because the code case is not 
approved as applicable to Section XI. 

Basis for Recommendation 

The 1986 and later editions of ASME Section 
XI reference OM-1 for setpoint testing of 
relief devices. The staff may approve the use 
of later editions, or portions thereof, pursuant 
to 10 CFR 50.55a (f)(4)(iv). Therefore, it is 
acceptable to follow the requirements of OM-1 
which state that the owner is responsible for 
establishing the qualification of personnel who 
perform testing and maintenance of safety 
relief devices. 

Responding to inquiry number IN-92-027, the 
ASME Code Committee, Section XI, stated 
that, although the test supervisor's 
qualifications of ASME PTC 25.3-1976, 
paragraph 3.02, apply when performing set 

point testing in accordance with Section XI, 
IWV-3512, the provisions stated in PTC 25.3-
1976, paragraph 3.02, are permissive (allow 
discretion). Therefore, the guidance for test 
supervisor qualifications in Code Case N-442 
would be acceptable for Section XI 1ST and 
Section III design capacity verification. 

Appendix B to 10 CFR Part 50 specifies the 
requirements for quality assurance of activities 
conducted for nuclear power plants. Included 
are requirements for documenting tests 
conducted by a test contractor or facility or by 
plant personnel. These documents would 
confirm that the test supervisor meets the 
requirements necessary for ensuring the quality 
of the tests. 

4.3.4 Frequency and Method of Testing 
Automatic Depressurization Valves 
in Boiling-Water Reactors 

Most boiling-water reactors (BWRs) are 
equipped with dual-function main steam safety 
relief valves to protect the reactor vessel from 
overpressure and to enable the licensee a 
means to quickly depressurize the primary 
system. If a small-break loss-of-coolant 
accident (LOCA) coincides with a failure of 
the high-pressure injection system, the opening 
of these valves would depressurize the vessel 
to enable the low-pressure injection systems 
(i.e., low-pressure coolant injection and core 
spray) to inject coolant for core cooling. 
Licensees have typically identified these valves 
as Category B/C for both the power-operated 
function and the self-actuating function. 

Automatic depressurization system (ADS) 
valves are capable of (1) acting as simple 
mechanical relief valves, (2) being manually 
operated from a remote location, or (3) 
responding to an automatic safety system 
signal independently of reactor pressure. 
Because of the categorization of these valves 
as B/C, licensees typically request relief for an 
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alternative to measuring stroke time for these 
valves, as these valves do not generally have 
valve obturator position indication. The 
alternatives the staff has accepted include the 
use of acoustic monitors, the indirect 
measurement of stroke time, and the 
performance of enhanced maintenance on the 
valves. 

The ADS valves perform dual functions. 
Many licensees identify the valves as Category 
B/C in the 1ST program, although the ASME 
OM Committee has indicated that it is 
reviewing this issue to determine the proper 
category(ies) for these valves (R. Favreau, OM 
Committee Meeting, September 21, 1993) and 
that when using OM-1, it was considered as 
included all of the inservice testing 
requirements for safety and relief valves (the 
committee has not yet completed the review, 
but a few plants have categorized the valves as 
Category C rather than B/C). If Category 
B/C, the Category B power-operated function 
of the valves would be tested in accordance 
with requirements of Section XI, Paragraph 
IWV-3400, at least during each refueling 
outage. The Category C function of the valves 
would be tested in accordance with 
requirements of Section XI, paragraph IWV-
3510 (or OM-10) and PTC 25.3-1976 or OM-
1. 

NRC Recommendation 

The Code requirements for measuring stroke 
time govern the monitoring of power-operated 
valves for degrading conditions. In many 
plants which identify the ADS valves as 
Category B/C, position indication is not 
provided for the ADS valves, making direct 
stroke time measurement impractical. Many 
licensees meet the Code requirements for 
stroke time by using the acoustic monitors 
downstream of these valves to measure the 

stroke time. This alternative is acceptable per 
GL 89-04, Position 6, if a 2-second limiting 
value is assigned using the guidance for rapidly 
acting valves. Other acceptable methods 
include (1) measuring the stroke time at the set 
pressure test facility, with an exercise in-situ 
after reinstallation to ensure controls have 
been properly connected, and (2) performing 
enhanced maintenance of the ADS and pilot 
valves, with stroke time measurements of the 
pilot valves. The staff determined that the test 
frequencies in OM-10 are acceptable pursuant 
to 10 CFR 50.55a(f)(4)(iv). Therefore, the 
licensee may perform testing using the acoustic 
monitors and the guidance of GL 89-04, 
Position 6, during refueling outages by 
preparing a refueling outage justification for 
extending the test interval. Other proposed 
alternatives may necessitate NRC approval. 

Basis for Recommendation 

Testing these power-operated valves as 
Category B valves may be difficult because 
they can be exercised only when sufficient 
reactor steam pressure is available. The NRC 
discussed concerns for these valves in 
NUREG-0123, "Standard Technical 
Specifications for General Electric Boiling 
Water Reactors (BWR/5)," and NUREG-
0626, "Generic Evaluation of Feedwater 
Transients and Small Break Loss-of-Coolant 
Accidents in GE-Designed Operating Plants 
and Near-Term Operating License 
Applications." In these documents, the staff 
recommends reducing the number of 
challenges to the dual function ADS valves in 
order to reduce their failure rate, because 
failure in the open position is equivalent to a 
small break LOCA. Therefore, the period 
between refueling outages is a reasonable 
alternate frequency for verifying the Category 
B function of these valves. 
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The testing that verifies the Category C 
function of these valves can typically be 
performed as specified in the Code, as this 
testing is performed infrequently and presents 
no special problems. If the ASME OM 
Committee determines that these valves are 
Category C (as opposed to Category B/C or 
A/C), meeting the Code requirements for 
Category A or B will be unnecessary. 

4.3.5 Jack-and-Lap Process 

In Information Notice 91-74, "Changes in 
Pressurizer Safety Valve Setpoints Before 
Installation," the NRC stated that the setpoint 
changes in Dresser pressurizer safety valves 
could result in part from changes made during 
a "jack-and-lap" procedure which is performed 
after setpoint testing and before installation to 
reduce seat leakage. This procedure may have 
lacked adequate controls. 

Many licensees avoid performing setpoint 
testing after jack-and-lap maintenance because 
this testing could lead to leakage. The Code 
requires that when the licensee has repaired a 
valve or performed maintenance that could 
affect its performance, the licensee must 
demonstrate that the performance parameters 
are acceptable by testing the valve before 
returning it to service. The licensee must test 
pressure relief devices as required by Section 
XI and OM-1 following replacement, repair, 
and maintenance. Section XI and OM-1 
require that refurbished equipment be tested in 
accordance with the periodic testing 
requirements as applicable. OM-1 also 
requires that, before resuming electric power 
generation, the licensee shall verify the ability 
to open and close for each pressure relief valve 
in the BWR main steam system if this valve has 
auxiliary actuating devices and has been 
maintained or refurbished in place, removed' 
for maintenance and testing, or both, and 
reinstalled. The licensee shall verify this 
capability by remotely actuating the valve at 

reduced system pressure. Further set pressure 
verification is not required (reference 
Paragraph 3.4.1.1(d) of OM-1). 

NRC Recommendation 

The staff recommends that, if a licensee 
chooses to use the jack-and-lap process and 
not reverify the set pressure of the valves, it 
must determine if the maintenance activity is of 
an extent that a setpoint test is required after 
the valve is reassembled and reinstalled. If the 
jack-and-lap process is controlled such that the 
setpoint will not be affected, the licensee may 
not need to perform a test once again, other 
than the remote actuation required for BWR 
main steam safety valves. Because the NRC 
staff cannot make this determination by 
evaluating a relief request, relief is neither 
appropriate nor available for this activity. 

Basis for Recommendation 

Action in accord with this recommendation 
necessitates determination of the effect of this 
activity and evaluation within the quality 
controls and quality assurance for the process. 
Controls include limits on the amount of 
material which is removed, the controls to 
ensure the settings and adjustments of the 
valve parts which affect the setpoint are not 
changed, and the requirements in the 
maintenance procedure to address any unusual 
conditions that occur during the maintenance 
activity. The licensee can also consider 
industry experience to determine if changes in 
the methods of performing this activity are 
necessary as plants accumulate more data. 

4.3.6 Safety/Relief Valve Setpoint 
Adjustments 

The common corrective action for valves is to 
perform analysis, retest, or a repair or 
replacement. However, the most appropriate 
action to take may be to adjust the setpoint for 
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a safety relief valve when the setpoint for a 
safety relief valve is not within the required 
range of values. The Section XI terminology 
for a repair or replacement activity does not 
include setpoint adjustment; however, 
Paragraph 1.3.4.1.5(b), "Valves Not Meeting 
Acceptance Criteria," of OM-1 requires that 
any valve exceeding its stamped set pressure 
by 3 percent or greater shall be repaired or 
replaced, the cause of failure determined and 
corrected, and the valve verified to have 
successfully passed a retest before that valve is 
returned to service. 

NRC Recommendation 

The staff has determined that setpoint 
adjustment is an acceptable means of 
implementing the corrective action 
requirements of IWV-3514 (1983 Edition) and 
OM-1. If the out-of-specification condition 
can be corrected by adjusting the setpoint, a 
Section XI repair or replacement activity is 
unwarranted. 

Basis for Recommendation 

A Section XI repair or replacement activity is 
defined as a repair by welding, brazing, or 
metal removal of the pressure-retaining parts 
of a component or the replacement of 
pressure-retaining parts. Although setpoint 
adjustment does not constitute a Section XI 
repair or replacement activity, it may be the 
most appropriate action to correct a setpoint 
drift. In Interpretation XI-1-89-65 for Section 
XI, the Code committee stated that Section 
XI, IWV-3514, does not imply that valve set 
point adjustments are a Section XI repair 
(IWA-4000). However, the Code committee 
stated that set point adjustments satisfy the 
requirements for corrective action specified in 
IWV-3514. The OM committee also stated in 
Interpretation 92-2, that in accordance with 

OM-1, adjustment of the valve setpoint 
without valve disassembly can satisfy the 
requirement for corrective action specified in 
paragraphs 1.3.3.1.5(b) and 1.3.4.1.5(b) if the 
cause of failure is determined and corrected as 
required. NOTE: OMc-1994, Part 1, includes 
"adjustment" as an acceptable action when 
valves do not comply with their acceptance 
criteria. 

OM-1 requires the "cause" of failure to be 
determined and corrected. It is possible that a 
condition can be identified and corrected and 
the valve setpoint verified to be within the 
acceptable range such that it may be placed in 
service. Once the condition that necessitated 
corrective action has been identified, the 
licensee may do further analysis into the "root 
cause" of the particular condition, if necessary. 
Most corrective action programs are 
established to take such an approach. An 
example of the difference between "cause" and 
"root cause" can be shown for setpoint drift. 
When the safety valve setpoint has "drifted" 
above the acceptable limit, adjustments may 
correct the condition such that the valve can be 
put back into service. However, the root 
cause of the setpoint drift may be unknown. 
The Boiling-Water Reactor Owners' Group 
researched the root cause of the setpoint drift 
in boiling-water reactor safety valves, for 
example, and recommended a change to the 
valves that may correct the condition and 
prevent recurrence. 

4.3.7 Setpoint As-Found Value 

The requirements of OM-1 differ significantly 
from the requirements of PTC-25.3-1976. 
OM-1 specifies that the valve must be opened 
at least twice consecutively and be found 
within Code tolerance each time. In 
determining the as-found setpoint, the licensee 
performs the first lift, compares the result with 
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the acceptance criteria, and determines the 
need for additional tests. The first lift is the 
one that determines the need for corrective 
action and additional valve testing. 

Before completing valve setpoint testing for 
the as-left conditions, the licensee must 
complete at least two consecutive openings 
within the Code tolerance and must not use the 
average of the values. In Interpretation 92-4, 
the OM committee stated that paragraph 
8.1.1.9, "Number of Tests" (steam service for 
PWRs), of OM-1-1981 refers to as-left 
conditions, and that paragraph 8.1.3.8, 
"Number of Tests" (liquid service), of OM-1-
1981 does not refer to as-found conditions. In 
other words, paragraphs 8.1.1.9 and 8.1.3.8 
refer to the as-left set pressure number of tests. 
NOTE: This interpretation also applies to 
similar paragraphs of Section 4 of OM-1 for 
BWRs. 

If no adjustment or maintenance is required 
after the initial as-found test, and the initial lift 
meets the acceptance criteria, it appears that 
the number of tests required by OM-1 for the 
two as-left tests may take credit for the initial 
test. One additional test with acceptable 
results would be required. However, the initial 
test must be used to determine corrective 
actions, if necessary, and testing of additional 
valves. 

NRC Recommendation 

None. This discussion is for clarification of 
existing requirements. 

4.3.8 Vacuum Relief Valves 

In OM Interpretation 92-5, as to whether the 
requirements of OM Part 1, paragraphs 
7.1.2.3, 7.2.2.3, 7.3.2.4, and 7.4.2.4 apply to 
all Class 2 and 3 vacuum relief valves which 
are required to perform a specific function in 
shutting down a reactor or in mitigating the 

consequences of an accident, the Code 
committee stated that the requirements of Part 
1 apply only to pressure relief devices required 
for overpressure protection. 

Paragraph 1.1.2(b) of OM-1 states that the 
requirements apply only to pressure relief 
devices required for overpressure protection. 
The definition of overpressure protection in 
OM-1 states that "[tjhis term is defined in 
Article 7000 of the applicable Subsection of 
Section III of the ASME Boiler and Pressure 
Vessel Code." The definition of overpressure 
in ASME B&PVC Section m NC-7111 (Class 
2) and ND-7111 (Class 3) includes pressure 
changes that require relief devices that function 
to relieve vacuum. The definition is as 
follows: 

NC/ND-7111:... (2) Changes in 
differential pressure resulting from 
thermal imbalances, vapor 
condensation, and other similar 
phenomena, capable of causing an 
internal or external pressure increase 
of sufficient duration to be 
compatible with the dynamic 
response characteristics of the 
pressure relief devices listed in this 
Article. 

Footnote 2 to NC/ND-7150, "Acceptable 
Pressure Relief Devices," states the following: 

A pressure relief device is designed 
to open to prevent a rise of internal 
fluid pressure in excess of a specified 
value due to exposure to emergency 
or upset conditions. It may also be 
designed to prevent excessive internal 
vacuum. It may be a pressure relief 
valve, a non-reclosing pressure relief 
device, or a vacuum relief valve. 

To meet Code requirements, vacuum breakers 
that are simple check valves are required to be 
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full-stroke exercised in accordance with IWV-
3520 or Paragraph 4.3.2 of OM-10 at the 
specified frequency, and are required to be 
tested in accordance with OM-1, if applicable, 
at the specified frequency to verify the 
capability to open and close, the set pressure, 
and the performance of any accessories for 
sensing pressure and position. The setpoint 
would be the pressure (vacuum) force that is 
the point where the valve is required to open 
to relieve vacuum. If the check valve has no 
leak tight criteria, leak testing is not required. 
If the requirements for vacuum breakers are 
not applicable, only the requirements of OM-
10 apply to the check valves. 

NRC Recommendation 

Paragraph 1.3.4 of OM-1 is not clear as to the 
frequency for testing vacuum breakers, other 
than those that function as "primary 
containment vacuum relief valves." The staff 
recommends that licensees test Class 2 and 3 
vacuum breakers, which are within the scope 
of OM-1, at the frequency specified in 
Paragraph 1.3.4.1, "Pressure Relief Valves," of 
OM-1. The frequency would, therefore, be at 
least once in each ten-year interval, except for 
any additional testing of check valves as noted 
above. 

Basis for Recommendation 

The test frequency is not clearly stated in OM-
1; however, the vacuum breakers which 
provide an overpressure protection function 
are considered within the scope of OM-1 by 
the definition in NC/ND-7111. 

4.3.9 Clarifications in OM-1, OMc-1994 
Addenda to the 1990 Edition of the 
OM Code 

As licensees began applying the requirements 
of OM-1, it became clear that clarifications 
were needed. The OM working group has 
clarified several issues in the 1994 addenda to 
the 1990 OM Code. The clarifications 
discussed below may be used without further 
NRC approval. Other clarifications identified 
by licensees may also be used without further 
NRC approval if it is determined to be 
clarification only and is documented in the 1ST 
program or test procedures, as necessary. The 
use of other portions of the 1994 Addenda 
which are more than clarifications would 
require relief. 

NRC Recommendation 

The following clarifications may be used by 
licensees when applying OM-1-1981 or OM-1-
1987 (Note: The paragraph numbers do not 
correspond between revisions of the OM-1 
Code and are not cited below.) 

(1) Valve Group-valves of the same 
manufacturer, type, system application, 
and service media. 

(2) Requirements for Testing Additional 
Valves-additional valves shall be tested in 
accordance with the following 
requirements: 

a. For each valve tested for which the as-
found set pressure (first test actuation) 
exceeds the greater of either the ± 
tolerance limit of the owner established 
set-pressure acceptance criteria or ± 
3% of valve nameplate set pressure, 
two additional valves shall be tested 
from that same valve group. 
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b. If the as-found set pressure of any of 
the additional valves exceed the criteria 
noted therm, then all remaining valves 
of that same valve group shall be 
tested. 

c. The Owner shall evaluate the cause and 
effect of valves that fail to comply with 
the set-pressure acceptance criteria or 
the Owner-established acceptance 
criteria or other required tests, such as 
the acceptance of auxiliary actuating 
devices, or compliance with the 
Owner's seat tightness criteria. Using 
this evaluation, the Owner shall 
determine the need for testing in 
addition to the minimum tests specified 
to address any generic concerns which 
could apply to valves in the same or 
other valve groups. 

Ten-Year Test Interval for Class 2 and 3 
Pressure Relief Valves-the 1994 addenda 
clarifies that the Class 2 PWR main steam 
safety valves shall be tested in accordance 
with the test frequency requirements for 
Class 1 valves in both the initial ten-year 
interval and subsequent ten-year intervals 
(i.e., the test frequency is based on a five-
year interval). 

Seat Tightness Determination-seat 
tightness is to be determined before 
determining the set pressure only if 
practicable. This test need not be 
performed at the same pressure as the 
final seat tightness test. This test may be 
quantitative or qualitative depending on 
the observed condition (e.g., using 
acoustic monitors would be qualitative). 
This test is primarily for gross 
determination of the as-found seat 
tightness. 

Compressible Fluid Service Other than 
Steam-air or nitrogen may be substituted 

at the same temperature without 
alternative media correlation. 

(6) Thermal Equilibrium-Thermal equilibrium 
need not be verified for liquid service 
valves tested at ambient temperature using 
a test medium temperature. 

Basis for Recommendation 

The earlier editions of Part 1 contained a 
number of editorial errors that have been 
corrected by the 1994 Addenda (OMc-1994). 
A number of clarifications have been made. 
The definition of valve group previously in a 
footnote to the testing schedule tables is now 
in the definitions section. The previous 
references for addition valve testing were 
incorrect. The test intervals for Class 2 main 
steam safety valves were not stated clearly. 
The purpose of the seat leakage determination 
was not explained. Air or nitorgen at the same 
temperature may be used without a correlation 
factor. 

4.3.10 Valve Groups and Number of Valves 
to be Tested 

From questions asked of the OM Part 1 
working group members, the participants at 
the June 1994 meeting in San Jose, California, 
concluded that fractions of valve numbers 
resulting from calculating the number of valves 
to be tested are to be rounded to the next 
higher whole number for compliance with the 
requirements of OM-1. For example, a Class 2 
valve in a subsequent ten-year interval in a 
valve group by itself would be tested at least 
once within any 48 months. 

NRC Recommendation 

This is for clarification only. 
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4.4 Miscellaneous Valves ensured, by exercising and stroke timing 
according to the following test schedule: 

The following issues and NRC 
recommendations apply to miscellaneous types 
of valves. 

4.4.1 Pressurizer Power-Operated Relief 
Valve Inservice Testing 

Power-operated relief valves (PORVs) were 
often not purchased as safety-related valves 
and the function of these valves to provide 
pressure control for plant transients was not 
considered safety-related. The valves were not 
considered overprotection devices as required 
by ASME Section III, but many have since 
been used as low-temperature overpressure 
protection valves. 

NRC Recommendation 

The staff recommends that licensees be aware 
of previous NRC guidance that the PORVs be 
included in the 1ST program as Category B 
valves and tested to the requirements of 
Section XI. Recognizing that the PORVs have 
shown a high probability of sticking open and 
are not needed for overpressure protection 
during power operation, the IWV-3410 
provisions for exercising quarterly during 
power operation is "not practical" and, 
therefore, exercising would be performed 
during cold shutdown conditions. 

Previously approved NRC guidance (see 
below) indicates that because the PORVs 
function during reactor startup and shutdown 
to protect the reactor vessel and coolant 
system from low-temperature 
overpressurization conditions, they should be 
exercised before system conditions warrant 
vessel protection, and exercised after the 
operational readiness of the block valves is 

(a) Perform full-stroke exercising at each cold 
shutdown or, as a minimum, once each 
refueling cycle. 

(b) Perform stroke timing at each cold 
shutdown, or as a minimum, once each 
refueling cycle. 

(c) Perform fail-safe testing at each cold 
shutdown, or as a minimum, once each 
refueling cycle. 

(d) Include the PORV block valves in the 1ST 
program and test them quarterly to ensure 
protection against a small break LOCA 
should a PORV fail open. 

(e) If the plant frequently enters cold 
shutdown mode, testing of the PORVs is 
not required more often than once every 3 
months. 

Basis for Recommendation 

The NRC guidance on the 1ST requirements 
for PORVs is included in GL 90-06, 
"Resolution of Generic Issue 70, 'Power-
Operated Relief Valve and Block Valve 
Reliability,' and Generic Issue 94, 'Additional 
Low-Temperature Overpressure Protection for 
Light-Water Reactors,1 Pursuant to 
10 CFR 50.54(f)." In IN 89-32, "Surveillance 
Testing of Low-Temperature Overpressure-
Protection Systems," the NRC discussed the 
stroke times of PORV assumptions made in 
plant safety analyses for these PORVs, and 
1ST performed for these valves. Stroke times 
of the valves were unacceptable or were not 
measured in the direction required for low-
temperature overpressure systems to prevent 
exceeding the limits in Appendix G to 
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10 CFR Part 50. Compliance with the 
guidance of GL 90-06 has been coordinated 
between plants and NRC Project Managers for 
each plant on a case-by-case basis. 

4.4.2 Post-Accident Sampling System 
Valves 

NUREG-0737, "Clarification of TMI Action 
Plan Requirements," Section II.B.3, details the 
requirements and capabilities of post-accident 
sampling systems (PASSs) for sampling both 
the reactor coolant and the containment 
atmosphere. The PASS consists of pumps and 
valves that perform these and possibly other 
functions. The PASS also includes valves that 
perform a containment isolation function. 

NRC Recommendation 

The 1ST program applies to any PASS valves 
within the scope of 10 CFR 50.55a and 
Section XI of the ASME Code. Such valves in 
the PASS that perform a containment isolation 
function are required to be included in the 1ST 
program as Category A or A/C and be tested 
to Code requirements except where relief has 
been granted. 

The remaining valves in the PASS would 
typically be tested as required by the technical 
specifications or other documents and need not 
be included in the 1ST program. However, the 
staff recommends that if the licensee elects to 
include these valves in the 1ST program, a note 
be included that the testing is beyond the scope 
of 10 CFR 50.55a. 

Basis for Recommendation 

Section II.B.3, "Post-Accident Sampling 
Capability," of NUREG-0737 details the 
requirements and capabilities for the licensee's 
PASS, which provides for sampling both the 
reactor coolant and the containment 
atmosphere and consists of pumps and valves 

to perform these functions. The PASS also 
contains valves that can isolate containment 
where the system penetrates containment. 

4.4.3 Multiple Containment Isolation 
Valve Leak-Rate Testing 

Some plants have containment penetrations 
with multiple isolation branches from a 
common header which include several 
containment isolation valves (CIVs). In many 
cases it is not practical to perform a seat 
leakage test on each valve. Licensees typically 
request relief and propose to test the valves as 
a group to verify the leak rate is with a limiting 
value of leakage assigned to the group. 

By assigning a limiting value of leakage rate to 
an individual valve, the licensee can ascertain 
trends and determine the best time for repair or 
replacement, as necessary. Many valves seat 
differently each time they are operated and can 
exhibit a differing seat leakage rate after each 
closure, which would challenge the 
determination of degradation based on the 
analysis of leakage rate. This problem will be 
further compounded when valves are tested in 
groups. In measuring the trends in the leakage 
rate of the valve group, the licensee would not 
obtain information on the condition of an 
individual valve. 

Paragraph IWV-3426 of Section XI requires 
the licensee to assign permissible leakage rates 
for each valve. The Code includes a formula 
for calculating a limit that was not otherwise 
assigned and requires the measured leakage 
rate be compared to both the permissible value 
and to the previous measurements to 
determine if the valve requires corrective 
action. However, OM-10 requirements for 
leak testing allow for testing valves in groups, 
trending leakage rates of the group, .and taking 
corrective actions if the group leakage limit is 
exceeded. 
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NRC Recommendation 

Valves may be leak tested in groups as allowed 
by OM-10. If two or more valves on a 
containment penetration are tested as a group, 
limiting leakage-rate values must be assigned 
to the group for the purpose of monitoring the 
condition of the valve and taking corrective 
action. If the limiting values are exceeded, the 
licensee must take actions to determine the 
leakage path. The licensee for a plant that has 
not updated to OM-10 need not obtain relief 
as the staff has determined it is acceptable to 
leak test valves in groups per Paragraph 
4.2.2.3 of OM-10 in accord with 
10 CFR 50.55a (f)(4)(iv). 

To implement this guidance, the 1ST program 
documents (or implementing procedures) must 
include a discussion of the methodology for 
establishing leakage limits for valves tested as 
a group. The licensee would typically establish 
limits at values sufficient for finding leakage 
from any valve in the group, based on the 
diameter of the smallest valve in the group or 
based on a conservative limit established to 
another criterion not related to the diameter of 
the valve. If the licensee chooses to implement 
this guidance, the licensee must continue to 
comply with the analysis of leakage rates and 
corrective action requirements of Paragraphs 
IWV-3426 and IWV-3427(a) of Section XI or 
Paragraph 4.2.2.3 of OM-10 to the extent 
practical for group leakage testing. 

Basis for Recommendation 

The NRC approved the use of OM-10 with 
exceptions for CIVs to require the leakage test 
requirements of paragraph 4.2.2.3 of OM-10 
be applied to CIVs (see 57 Federal Register 
34666, August 6, 1992). 

In accordance with the Code, the licensee can 
establish acceptance criteria with limits for a 
group of valves. As noted, the limits can be 
based on the smallest size valve in the group, 
or some other method. For example, at the 
Clinton Power Station, tests were conducted 
to determine the maximum size of an opening 
that could result from a particle that is below 
the system filtration size. The acceptance 
criteria are based on the results of these tests. 
A method that ensures detection of leakage 
within safety analysis limits is acceptable. For 
a discussion on the approach used at the 
Clinton Power Station, reference "Modeling 
Valve Leakage," by Steven R. Bell and Randall 
Rohrscheib, NUREG/CP-0137, "Proceedings 
of the Third NRC/ASME Symposium on 
Valve and Pump Testing." 

Once a leakage rate exceeds the acceptance 
criterion, the leakage pathway would be 
determined using methods structured for 
individual valves, perform repairs upon 
determining the leakage pathway, and retest 
the valves to ensure all pathways were repaired 
to ensure that leakage is within acceptable 
limits after maintenance. This procedure 
eliminates unnecessary individual valve leakage 
testing conducted solely to meet 10 CFR 
50.55a. The licensee would obtain no 
additional information by testing individual 
valves for leakage upon finding little or no 
leakage during the initial testing of a valve 
group. If the licensee finds increased group 
leakage, it could assess the leakage pathway by 
evaluating individual valves. However, this 
procedure must comply with the requirements 
of Appendix J to 10 CFR Part 50 and OM-10 
for the direction of the test pressure against the 
seat of the valve. 
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4.4.4 Post-Maintenance Testing After 
Stem Packing Adjustments and 
Backseating of Valves to Prevent 
Packing Leakage 

Paragraph IWV-3200 of Section XI requires 
that, upon performing maintenance to a valve 
in a manner that could affect its performance, 
the licensee shall, before returning the valve to 
service, test it to demonstrate that the 
performance parameters are within acceptable 
limits. Adjusting stem packing is an example of 
maintenance that could affect performance. 
Paragraph 3.4 of OM-10 contains similar 
requirements. Backseating a valve may affect 
the performance of the valve. 

The licensee may need to adjust the stem 
packing during power operations when it is 
impractical to stroke valves that must remain 
in position for operations to continue. Recent 
examples include main steam isolation valves 
and main feedwater isolation valves. If the 
leakage does not pose a personnel safety 
hazard if personnel come in contact with the 
fluid while adjusting packing, licensees often 
may adjust the packing without removing the 
valves from service. Alternatively, backseating 
of motor-operated valves may be used as a 
means to stop packing leakage without taking 
a valve out of service. Exercise caution when 
performing such maintenance, as improper 
backseating or adjustment of valve stem 
packing could adversely affect the valve's 
functional capability. 

NRC Recommendation 

The staff has determined that, as an interim 
measure, whenever valve stem packing is 
adjusted or a valve is backseated to prevent 
packing leakage and a stroke or leak test in the 
current plant mode is impractical, the licensee 
can assess the effect of this adjustment or 
backseating on the valve's functional capability 
to open and close and to meet stroke-time and 

leakage requirements and later verify the 
stroke time and leakage rate by a confirmatory 
test when the plant conditions allow testing to 
be performed. 

The staff has determined that it is acceptable 
for a licensee to perform an engineering 
evaluation of the impact of adjusting valve 
stem packing or backseating a valve to 
demonstrate that the performance parameters 
are within acceptable limits. If it is necessary 
to adjust the stem packing or backseat a valve 
to stop packing leakage and if a required 
stroke test or leak rate test is not practical in 
the current plant mode, the licensee must 
justify by analysis that, among other things, (1) 
that the packing adjustment is within torque 
limits specified by the manufacturer for the 
existing configuration of packing, (2) the 
backseating does not deform the valve stem, 
and (3) the performance parameters of the 
valve are not adversely affected, and. a 
confirmatory test must be performed at the 
first available opportunity when plant 
conditions allow testing. Packing adjustments 
beyond the manufacturer's limits may not be 
performed without (1) an engineering analysis 
and (2) input from the manufacturer, unless 
tests can be performed after adjustments. 

Examples of such valves are the main 
feedwater isolation valve and main steam 
isolation valve, which remain open to continue 
power operations. The licensee must evaluate 
any data available from previous testing with 
the packing torqued to the limit specified and 
verify that the valve was leak tight and 
previously stroked within acceptable limits 
with the packing adjusted to the higher value, 
or from previous instances of backseating a 
valve. 

Relief is not appropriate because this action is 
in accordance with the Code requirements if 
the licensee can demonstrate that the 
performance parameters will not be adversely 
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affected; however, packing adjustments 
beyond the manufacturer's limits may not be 
performed without both an engineering 
analysis that shows performance parameters of 
the valve are not adversely affected, and 
approval of the manufacturer, unless tests can 
be performed after adjustments. 

In implementing this guidance, the licensee 
must perform a partial-stroke test if practical 
to obtain further assurance that the valve stem 
is free to move. At the first opportunity when 
the plant enters an operating mode in which 
testing is allowed, the licensee must test all 
valves that have packing adjustments or have 
been backseated that were made without post-
maintenance testing to the extent practical. 
The maintenance procedure used to adjust the 
packing must include the limits, and any 
changes to the limits must be subject to a 
10 CFR 50.59 review. The licensee would 
typically avoid adjusting redundant valves 
without performing post-maintenance testing. 
When plant conditions allow, however, the 
licensee must partially stroke the valve to 
ensure that the stem is not binding. 
Backseating procedures are to include 
precautions to prevent stem deformation. 

To implement this guidance, the licensee must 
evaluate valves individually unless it has 
established a valve packing program in which 
designated limits, justified by test data, allow 
adjustments that do not affect performance 
parameters. Specific or general relief is not 
appropriate for this activity. If the licensee 
cannot justify that the packing adjustment does 
not adversely affect performance parameters, 
there would be no basis for relief and the Code 
requirements must be met. Therefore, the 
licensee must consider this issue for each valve 
individually. 

Basis for Recommendation 

The NRC would not require a licensee to shut 
down a plant to perform 1ST unless the 
licensee has no alternative to ensure that the 
operational readiness of components is 
maintained or unless a safety issue exists. The 
1ST requirements do not prohibit or 
discourage the licensee from making limited 
adjustments to packing to stop a leak that may 
be adversely affecting the valve or surrounding 
components. Therefore, the licensee can 
perform an analysis of the packing adjustment 
and, upon demonstrating that the adjustment 
does not adversely affect the stroke time (or 
leakage rate) such that it would not exceed its 
limiting value, can make the adjustment 
without a post-maintenance stroke time 
measurement (or leakage test). This guidance 
applies only to valves that need adjustment 
during power operation and cannot be fully 
stroked in the plant operating mode. The 
guidance does not apply merely as a 
convenience to the licensee and does not 
supersede any related guidance associated with 
GL 89-10. 

Responding to Inquiry IN-91-045, the ASME 
Section XI Boiler and Pressure Vessel 
Committee stated that Subsection IWV-3200 
of Section XI does not require a stroke-time 
test if it is established that adjustment of 
packing will not affect the stroke time of a 
specific valve. 

Responding to Inquiry IN-92-031, the Code 
committee stated that Subsection IWV-3200 
does not require a test to verify seat leakage if 
the owner establishes that an adjustment of 
packing will not in any way affect the required 
seat leakage performance of a specific valve. 

NRC Information Notice 87-40, "Back Seating 
Valves Routinely to Prevent Packing 
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Leakage," gives information related to 
backseating valves. Both Westinghouse and 
General Electric had issued guidance on 
performing backseating to minimize 
deformation to valve stems. Backseating is 
not listed in IWV or OM-10 as an example of 
a maintenance activity. The licensee would 
have to assess the effect of backseating on 
valve operation and determine if post-
maintenance is required. GL 89-10 test results 
may indicate whether backseating of a 
particular valve affects the stroke time of a 
valve. Any information would need to be 
included in an evaluation. The assessments 
would be valve specific. 

4.4.5 Leak-Rate Testing Using OM-10 
Requirements 

Though the leak-rate testing requirements of 
Paragraphs 4.2.2.3 of OM-10 and IWV-3420 
of Section XI differ only slightly, a licensee 
may use the requirements of OM-10 for 
monitoring the leak-rates of valves. 

NRC Recommendation 

Paragraph 4.2.2.3 of OM-10 specifies 
acceptable requirements for implementing a 
leakage-monitoring program for valves. The 
staff has determined that licensees may update 
their programs to the requirements of 
Paragraph 4.2.2.3 of OM-10 pursuant to 
10 CFR 50.55a (f)(4)(iv) and meeting all the 
requirements of Paragraphs 4.2.2.1 and 
4.2.2.3. 

Basis for Recommendation 

The leakage-monitoring requirements of OM-
10 differ from previous requirements in the 
following areas: 

(1) OM-10 allows leak-rate testing for groups 
of valves. 

(2) OM-10 allows a pressure decay test for 
determining leakage. 

(3) OM-10 changes the permissible Code 
leakage rate of water from 30D ml/hr to 
0.5D gpm or 5 gpm (whichever is less), 
where D is the nominal valve size 
(diameter) expressed in inches. 

(4) OM-10 eliminated the allowance for leak . 
testing valves (except check valves) in 
either direction if the function differential 
pressure is 15 psi or less. 

These differences are not relaxations of the 
intent of the Code to monitor for degrading 
conditions. 

4.4.6 Manual Valves 

The staff has received questions about the 
requirements for including manual valves in the 
1ST programs. The Code includes manual 
valves that meet the scope requirements of 
10 CFR 50.55a. To comply with the Code, 
exercising requirements for a manual valve 
must be in accord with applicable 1ST 
requirements of IWV or OM-10 if the manual 
valve is credited in the safety analysis for being 
capable of being repositioned to shut down the 
plant, to maintain the plant in a safe shutdown 
condition, or to mitigate the consequences of 
an accident. If the manual valve is included in 
actions in emergency operating procedures, 
but is not credited in the safety analysis, it does 
not fall within the scope of the 1ST program; 
however, such a valve may be periodically 
exercised at an appropriate frequency to 
ensure that it can move freely for reasons other 
than 1ST. Applicable inservice tests could 
include exercising (but not stroke timing), leak 
testing, and position indication verification, at 
the frequency specified in the code, as 
practical. Passive manual valves that have 
position indication would be subject to 
position indication verification. 
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NRC Recommendation Basis for Recommendation 

None. This discussion clarifies existing 
requirements. 

4.4.7 Pressure Isolation Valves 

Position 4 of GL 89-04 discussed concerns 
with the adequacy of testing pressure isolation 
valves (see Appendix A). The leak rate testing 
specified in a plant's technical specifications 
(TS) meets the intent of IWV-3420 and 
paragraph 4.2.2.3 of OM-10. As noted in 
Position 4, a licensee should ensure that each 
pressure isolation valve is individually leak 
tested (or the measured leakage adjusted) in 
accordance with the differential pressure 
requirements of the Code. If the TS are not 
detailed enough to ensure individual valve leak 
testing, the licensee is responsible to ensure 
that the test procedures are themselves 
adequate for individual valve leak testing. 

NRC Recommendation 

A licensee may consider the leakage testing 
performed to meet TS requirements to also 
meet 1ST requirements if the intent of the code 
is met (e.g., leakage limits are established, 
corrective actions taken as required, valves 
individually leak tested). However, a licensee 
must ensure that the test differential pressure 
specified in TS, if applicable, is equivalent to 
the "function maximum pressure differential," 
or that the measured leakage is adjusted to the 
"function maximum pressure differential" in 
accordance with the formula in the Code 
(IWV-3423(e) or paragraph 4.2.2.3(b)(4) of 
OM-10). 

Increasing pressure usually improves the 
seating of a valve. The code allows that when 
leak testing of those types of valves in which 
the service pressure will tend to diminish the 
overall leakage channel opening, as by pressing 
the disk into or onto the seat with greater 
force, the test differential pressure may be 
lower than the function maximum differential 
pressure. The resulting leakage is to be 
adjusted according to the following formula 
from the Code: 

Ljadjusted) _ 
Litest) 

where 

N 
dPjmaximum) 

dPitest) 

L = leak and 
dP = differential pressure. 

While NRC has accepted other aspects of the 
TS, the licensee must ensure that any testing 
requirements not specifically detailed in the TS 
are imposed on the pressure isolation valves to 
comply with the code leakage testing 
requirements of the 1ST program. Generally, 
the same test will be used to meet both TS and 
1ST requirements. The major difference 
between TS and 1ST requirements related to 
the acceptance criteria specified in some TSs 
between a nominal leakage limit and as upper 
limit (if allowed by TS, then this is considered 
acceptable for acceptance criteria for 1ST). 

If the list of pressure isolation valves is 
removed from TSs, the leakage testing must be 
described in detail in the SAR or be identified 
as in accordance with the requirements of IWV 
or OM-10. 
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4.4.8 Containment Isolation Valves Which 
Have Other Leak-Tight Safety 
Function(s) 

Valves which function as containment isolation 
valves may have additional safety functions for 
isolation or functioning of a system such as 
emergency core cooling system functions, 
pressure isolation, or train separation to 
prevent diversion of flow. The leakage testing 
for Appendix J may not adequately test that 

additional functions based on the pressure or 
fluid medium. For such valves, the 
requirements of both Appendix J and OM-10, 
paragraph 4.2.2.3, or IWV-3420 apply. 

NRC Recommendation 

This information is for clarification only to 
indicate that multiple safety-related isolation 
functions may require more than one method 
of testing. 
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5 SUPPLEMENTAL GUIDANCE ON INSERVICE 
TESTING OF PUMPS 

5.1 General Pump Inservice Testing 
Issues 

5.1.1 Frequency of Inservice Tests — 
Comparison of the American Society 
of Mechanical Engineers Code to 
Technical Specifications 

Paragraph (a) of IWP-3400, "Frequency of 
Inservice Tests," in Section XI of the 
American Society of Mechanical Engineers 
(ASME) Boiler and Pressure Vessel Code (the 
Code) specifies the following: 

An inservice test shall be run on each 
pump nominally every 3 months 
during normal plant operation. It is 
recommended that this test frequency 
be maintained during shutdown 
periods if this can reasonably be 
accomplished, although this is not 
mandatory. If it is not tested during 
plant shutdown, the pump shall be 
tested within 1 week after the plant is 
returned to normal operations. 

Paragraph 5.4, "Pumps in Systems Out of 
Service," in Part 6 of the ASME/ANSI 
[American National Standards Institute] 
Operations and Maintenance Standards (OM-
6) includes similar requirements: 

For a pump in a system declared 
inoperable or not required to be 
operable, the test schedule need not 
be followed. Within 3 months prior 
to placing the system in an operable 
status, the pump shall be tested and 
the test schedule followed in 
accordance with the requirements of 
this Part. Pumps which can only be 

tested during plant operation shall be 
tested within 1 week following plant 
startup. 

In Generic Letter (GL) 87-09, the U.S. 
Nuclear Regulatory Commission (NRC) 
clarified its position about the 1-week 
allowance of the Code in the Bases section of 
Technical Specification 4.0.5 as follows: 

Specification 4.0.5 establishes the 
requirement that inservice inspection 
of ASME Code Class 1, 2, and 3 
components, and inservice testing of 
ASME Code Class 1, 2, and 3 pumps 
and valves shall be performed in 
accordance with a periodically 
updated version of Section XI of the 
ASME Boiler and Pressure Vessel 
Code and Addenda as required by 
10 CFR 50.55a Under the terms 
of this specification, the more 
restrictive requirements of the 
Technical Specifications take 
precedence over the ASME Boiler 
and Pressure Vessel Code and 
applicable Addenda. The 
requirements of Specification 4.0.4 to 
perform surveillance activities before 
entry into an OPERATIONAL 
MODE or other specified condition 
takes precedence over the ASME 
Boiler and Pressure Vessel Code 
provision which allows pumps . . . to 
be tested up to one week after return 
to normal operation. 

Therefore, to comply with GL 87-09 guidance, 
if the testing schedule is not maintained during 
plant shutdowns, the affected pump(s) must be 
tested before entering an operational mode 
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which requires the pump(s) to be operable. 
The only exceptions to this guidance are for 
those plants with specific technical 
specification allowances that state otherwise. 

NRC Recommendation 

No new guidance or recommendations are 
contained in this section. This section 
discusses previously issued guidance and 
experience. 

5.1.2 Continued Measurement of 
Parameters Deleted from OM-6 

The following parameters required to be 
measured by Subsection IWP of Section XI 
were not included in the requirements of OM-6 
for the reasons stated (see NUREG/CP-0111, 
"Proceedings of the Symposium on Inservice 
Testing of Pumps and Valves," paper entitled 
"Introduction to ASME/ANSI OMa-1989a 
Part 6 - Inservice Testing of Pumps in Light-
Water Reactor Power Plants - and Technical 
Differences Between Part 6 and ASME 
Section XI, Subsection IWP," John J. Zudans, 
pg. 25-58): 

(1) Inlet pressure 

This parameter was not included in 
OM-6 because IWP did not include 
acceptance criteria. It is included in 
IWP to help the owner prepare the 
test and recognize that adequate 
suction pressure needs to be specified 
in the test procedure. OM-6 
recognized that the owner is 
responsible to address testing 
limitations in the procedures." 

[NOTE: Inlet pressure values may still 
be needed for the designs that do not 
include differential pressure instruments -
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that is, if a licensee uses the discharge 
pressure minus the suction pressure to 
calculate a value for differential pressure], 

(2) Differential pressure for positive 
displacement pumps 

Subsection IWP requires differential 
pressure for both centrifugal and 
positive displacement (PD) pumps. 
Since discharge pressure is 
independent of inlet pressure for PD 
pumps, the requirement has been 
changed to require discharge 
pressure as the sole indicator of 
pump degradation. 

(3) Proper lubricant level or pressure 

OM-6 does not require this 
parameter because the OM 
committee found that it should be 
observed as part of regular 
maintenance practice, but that it has 
little value for quarterly pump 
testing. 

(4) Bearing temperature 

OM-6 does not specify that bearing 
temperature be measured. [When 
degrading conditions occur,] 
[b]earing temperature increases 
rapidly until the bearing fails. The 
main reason for deleting this 
requirement is that it is unlikely that 
bearing failure would be detected by 
a yearly test. The parameter 
indicates pending pump bearing 
failure only when it is continuously 
monitored, which does not apply for 
standby pumps. 



NRC Recommendation plot pump curves to use as the basis for 
variable reference points. 

The staff has determined that licensees not yet 
using OM-6 for 1ST of pumps may (1) 
eliminate the parameters deleted from the 
inservice testing (1ST) requirements by OM-6 
with consideration of the discussion above of 
the reasons why these parameters were 
deleted, and (2) include them in a maintenance 
program, as applicable, pursuant to Section 
50.55a (f)(4)(iv) of Title 10 of the Code of 
Federal Regulations (10 CFR 50.55a 
(f)(4)(iv)). Relief requests need not be 
submitted to delete the measurement of these 
parameters which are no longer required to be 
monitored. There are no specific related 
requirements for using this recommendation; 
however, discharge pressure for positive 
displacement pumps must be monitored with 
the specified limits of OM-6. If this 
recommendation is used, the documents for 
the 1ST program must discuss the 
implementation. 

Basis for Recommendation 

The staff reviewed the OM Committee's basis 
for deleting these parameters and agrees with 
its determination as stated above. Eliminating 
the requirements for monitoring certain 
parameters which have not proven to yield 
useful data is consistent with the intent of the 
1ST requirements and is, therefore, not 
detrimental to the continued safe operation of 
the plants. 

5.2 Use of Variable Reference 
Values for Flow Rate and 
Differential Pressure During 
Pump Testing 

Some designs do not allow for testing at a 
single reference point or a set of reference 
points. In these cases it may be necessary to 

NRC Recommendation 

The NRC accepts the use of pump curves for 
reference values of flow rate and differential 
pressure if the licensee clearly demonstrates in 
a relief request the impracticality of 
establishing a fixed set of reference values. To 
obtain approval for a proposed method of 
evaluating these pump parameters to detect 
hydraulic degradation and determine pump 
operability, the licensee must demonstrate that 
the acceptance criteria are equivalent to the 
Code requirements in Table IWP-3100-2 (or 
Table 3b of OM-6) for allowable ranges using 
reference values. 

To use this test method, the licensee must plot 
a valid pump characteristic curve from 
empirical data or obtain one from the pump 
manufacturer and verify it with measurements 
taken when the pump was known to be in 
good operating condition. The following is an 
example of an acceptable test plan. 

Measure pump flow rate with the pump 
operating as found. Plot a point for this 
flow rate on the pump characteristic 
curve. Measure the pump differential 
pressure with the pump operating as 
found and compare this differential 
pressure to the differential pressure 
obtained from the pump curve for the 
measured flow rate. The pump is 
operating in the acceptable range if the 
measured differential pressure is from 
0.93 — 1.02 times the value from the 
pump curve, and is in the alert range if the 
measured differential pressure is from 
0.90 — 0.93 or 1.02 — 1.03 times the 
value from the pump curve. The pump is 
operating in the required action range if 
the measured differential pressure is less 
than 0.90 or greater than 1.03 times the 
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value from the pump curve at the tested 
flow rate. 

Since pump vibration readings may vary 
widely with changes in pump flow rate and 
differential pressure, the licensee must propose 
a method of evaluating pump vibration 
measurements taken with the pump operating 
in possible as-found conditions to ensure that a 
degraded pump would be declared inoperable 
and repaired. 

The licensee must perform the following 
elements in preparing pump curves for the 
relief request for 1ST of pumps: 

(1) Prepare pump curves, or validate the 
manufacturer's pump curves, when the 
pumps are known to be operating 
acceptably. 

(2) When measuring the reference points for 
plotting or validating the curve, use 
instruments at least as accurate (accuracy 
and range) as required by the Code. 

(3) Construct each curve with a minimum of 
five points, though fewer points may be 
acceptable for a narrow range. 

(4) Construct the curve with only those 
points beyond the "flat" portion (low flow 
rates) of the curves in a range which 
includes or is as close as practicable to 
design basis flow rates. 

(5) Establish acceptance criteria for the 
pumps that do not conflict with the 
operability criteria for flow rate and 
differential pressure in the technical 
specifications or the facility safety analysis 
report. 

(6) If vibration levels vary significantly over 
the range of pump conditions, prepare a 
method for assigning appropriate 
vibration acceptance criteria for regions of 
the pump curve. 

(7) When the reference curve may have been 
affected by repair, replacement, or routine 
service, plot a new reference curve or 
revalidate the previous curve by 
conducting an inservice test. 

This guidance requires relief because the Code 
does not allow for testing using pump curves. 
If the licensee implements this guidance, it 
must demonstrate the impracticality of 
achieving reference conditions for 1ST. A 
relief request must include a description of the 
methodology to be used in evaluating these 
pumps. 

Basis for Recommendation 

Where it is not practical to return to the same 
flow configuration for each subsequent 
inservice pump test, it is necessary for the 
licensee to establish a method for evaluating 
the operational readiness of pumps in variable 
flow systems. This may be the case for service 
water or component cooling water systems 
and other systems where temperature or flow 
is controlled at a variety of locations. During 
quarterly pump testing, the licensee may not be 
able to manually control each of these local 
stations and duplicate the overall system 
reference conditions, as required by the Code. 

Using the manufacturer's pump-specific curves 
for flow and differential pressure, the licensee 
may be able to evaluate the pump in as-found 
system conditions. In implementing this 
guidance, the licensee would confirm these 
values by performing in-situ testing. Another 
method would be to plot pump curves over the 
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range of conditions expected during the 
system's normal operation. It is also important 
to develop a method of evaluating pump 
vibration measurements taken with the pump 
operating over the range of possible as-found 
conditions, since this is a variable pump 
parameter. By evaluating these measurements 
of pump vibration, the licensee will ensure that 
a pump which is severly degraded, either 
hydraulically or mechanically, is declared 
inoperable and repaired. Appendix C includes 
an example of an acceptable relief request 
demonstrating the use of a pump curve. 

In Interpretation 92-6, the OM committee 
stated that reference values and acceptance 
band curves over a small range of expected 
flow, for 1ST of a pump where system 
resistance cannot be varied, do not meet the 
requirements of OM Part 6. The committee 
also stated that OM Part 6 specifies a 
maximum value for the alert and required 
action ranges in Table 3 a. 

5.3 Allowable Variance from 
Reference Points and Fixed-
Resistance Systems 

Several licensees recently requested relief from 
the Code requirements for fixed reference 
points. Certain designs do not allow for the 
licensee to set the flow at an exact value 
because of limitations in the instruments and 
controls for maintaining steady flow. The 
characteristics of piping systems in other 
designs do not allow for flow to be adjusted to 
exact values. The Code does not allow for 
variance from a fixed reference value, stating 
only that "[t]he resistance of the system shall 
be varied until either the measured differential 
pressure or the measured flow rate equals the 
corresponding reference value." Licensees 
have requested relief to establish a range of 
values similar to using a pump curve, but with 
a very narrow band. For example, one licensee 

proposed to use a reference curve with the 
tolerance around the selected value to be ± 2 
percent. Plant implementing procedures may 
instruct operators to set the flow to 1500 gpm 
[94.6 L/s]. When this step is performed, the 
operator would attempt to set the flow as 
close as possible to 1500 gpm [94.6 L/s] and 
maintain it steadily at approximately 1500 gpm 
[94.6 L/s]. 

NRC Recommendation 

The staff has determined that, if the design 
does not allow for establishing and maintaining 
flow at an exact value, achieving a steady flow 
rate or differential pressure at approximately 
the set value does not require relief for 
establishing pump curves. The allowed 
tolerance for setting the fixed parameter must 
be established for each case individually 
including the accuracy of the instrument and 
the precision of its display. This will 
necessitate verification of the effect of 
precision on accuracy as considered in the 
design of the instrument gauge. A total 
tolerance of ± 2 percent of the reference value 
is allowed without approval from the NRC. 
For a tolerance greater than ± 2 percent 
(greater than ± 2 percent may be necessary 
depending on the precision of the instrument), 
a corresponding adjustment to acceptance 
criteria may be made to compensate for the 
uncertainty, or an evaluation would be 
performed and documented justifying a greater 
tolerance. In using this guidance, the variance 
and the method for establishing the variance 
must be documented in the 1ST program 
documents or implementing procedures. 

In 10 CFR 50.55a(f)(4)(iv), the NRC allows 
for the licensee to use later editions of the 
Code which have been incorporated into 
10 CFR 50.55a(b). The staff determined that 
the use of Paragraph 5.2(c) of OM-6 for 
systems in which resistance cannot be varied 
(fixed-resistance systems) is acceptable 
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pursuant to 10 CFR 50.55a(f)(4)(iv). No 
related requirements apply other than the 
requirement to compare the flow and pressure 
to limits of Table IWP-3100-2, or OM-6 Table 
3b if using OM-6 limits. 

Basis for Recommendation 

Section XI does not address the possibility that 
a flow rate or differential pressure may not be 
controllable to an exact value. When the Code 
specifies that the system resistance be varied 
until either the flow or differential pressure 
equals the corresponding reference value, it 
does not intend that the "set value" have an 
acceptable range as stated in Table IWP-3100-
2 (OM-6, Table 3b). The acceptance criteria 
are only applied to the parameter being 
determined after the resistance is varied. 
Licensees recognize that the reference value 
for certain pumps can only be achieved within 
a specified tolerance. Licensees may set the 
repeatable parameter as close as possible to the 
reference value during each test rather than 
treating any variance in the value with a pump 
curve. If, upon establishing trends in data, the 
licensee determines that the parameter varies 
such that the readings are outside the accuracy 
of the instrument, it may need to establish 
pump curves and request relief for the 
applicable pumps (see Section 5.2). 

The basis for allowing a variance of ± 2 
percent from the reference value is paragraph 
IWP-4150 of Section XI which specifies the 
requirements for instrument fluctuations. 
IWP-4150 allows symmetrical damping 
devices or averaging techniques to reduce 
instrument fluctuations to within 2 percent of 
the observed reading for values specified in the 
implementing procedures. Greater variances 
must be justified and acceptance criteria 
adjustments made as necessary. 

If an analog gauge is used, the precision is 
determined by the increments in the scale and 
thus could be the limiting factor. Readings 
would be acceptable to a degree of precision 
no greater than one-half the smallest 
increment. For example, a gauge that has a 
full-scale range of 0 - 12,000 gpm [0 - 757.1 
L/s] has increments of 200 gpm [0 - 12.6 L/s]. 
The standard reading between increments 
would be no more than 100 gpm [6.3 L/s]. If 
the indication is between 6000 gpm and 6200 
gpm [378.5 and 391.2 L/s], the operator could 
"read" the gauge at only three values: 6000 
gpm, 6100 gpm, or 6200 gpm, [378.5, 385.0, 
or 391.2 L/s] depending on whether the 
indication is in the middle or closer to the line 
for either 6000 gpm or 6200 gpm [378.5 or 
391.2 L/s]. A reading of 6050 gpm [381.7 
L/s] would not be acceptable for an increment 
of 200 gpm [12.6 L/s]. 

Paragraph 5.2(c) of OM-6 specifies that, if the 
pump is in a system for which the resistance 
cannot be varied, the "flow rate and pressure 
shall be determined and compared to their 
respective reference values." For these pumps, 
both the pressure and flowrate are subject to 
the acceptance criteria provided in Table IWP-
3100-2 (OM-6, Table 3b). 

5.4 Monitoring Pump Vibration in 
Accord with OM-6 

The NRC has received relief requests from 
licensees requesting approval to use the 
requirements of OM-6 for monitoring pump 
vibration. The OMa-1988 edition of OM-6 did 
not include the figure that accompanies Table 
3 in the OMb-1989 addenda. Table 3 in the 
1989 edition is referenced as "Fig. 1" in 
footnote 2 of Table 3 a. 
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NRC Recommendation. 

OM-6 allows for monitoring pump vibration in 
units of either pump displacement or pump 
velocity and includes acceptance criteria for 
both units of measurement. The staff has 
determined that if the licensee uses OM-6 for 
monitoring vibration in the 1ST program, the 
program must include all of the requirements 
for such monitoring. Licensees may update 
their programs in accordance with this position 
without further relief if they meet all related 
requirements for monitoring vibration in 
paragraphs 4.6.1, 4.6.4, 5.2, and 6.1 of OM-6, 
pursuant to 10 CFR 50.55a (f)(4)(iv). 

In following this guidance, the frequency 
response range of the instrumentation must be 
as specified in paragraph 4.6.1.6 of OM-6 for 
both low-speed and high-speed pumps unless 
the licensee demonstrates that the information 
gained at the low frequency response does not 
apply for the bearing design of the pumps. 
Although the instruments in low frequency 
response ranges were only recently made 
commercially available and may not be widely 
used, the unavailability of instruments is not 
sufficient as the sole justification for either 
obtaining relief from the frequency response 
range requirements of OM-6, or obtaining 
approval of an alternative from the 
requirements. 

Basis for Recommendation 

By using units of velocity rather than 
displacement in measuring vibration in pumps 
that operate above 600 revolutions per minute 
(rpm), the licensee could more rapidly detect 
wear in the anti-friction bearing and other 
types of pump degradation and thus could 
effect repairs in a more timely manner. 

Pump bearing degradation results in increased 
vibration at frequencies 5 to 100 times the 
rotational speed of the pump. These high-
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frequency bearing vibrations may not 
significantly increase the measured 
displacement of pump vibration and could go 
undetected. However, the high frequency 
vibration would significantly increase the 
measured velocity of pump vibration which 
could indicate the need for corrective action 
before the bearing fails. Because pump 
bearings vibrate at high frequencies, the 
measured vibration velocity indicates the 
mechanical condition of the pumps and reveals 
pump bearing degradation much more 
accurately than does measured vibration 
displacement. 

Advantages of measuring vibration velocity in 
lieu of displacement for monitoring mechanical 
condition of pumps, with the exception of low-
speed pumps, are widely acknowledged in the 
industry. Many nuclear licensees measure 
pump vibration velocity to detect pump 
degradation and obtain advanced warning of 
incipient pump bearing failure. Upon obtaining 
this advanced warning, the licensee can plan 
and prepare for maintenance during scheduled 
outages instead of suffering losses resulting 
from unplanned outages to repair failed critical 
equipment. 

OM-6 includes a set of allowable ranges for 
inservice pump vibration velocity and for 
measured pump vibration displacement. These 
ranges are based on an evaluation of empirical 
data and various acceptance criteria for pump 
vibration velocity established by U.S. 
industries, academia, international industry, 
and foreign agencies. The OM-6 working 
group considered the data and proposed the 
ranges of OM-6. The ASME Code, Winter 
1988 Addenda to the 1986 edition, and the 
1989 edition, reference OM-6 in its entirety. 
Effective September 9,1992, the NRC 
approved OM-6 in 10 CFR 50.55a(b). 

The OM committee changed the frequency 
response range requirements from one-half to 
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one-third of the minimum pump shaft 
rotational speed in order to encompass all 
noise contributors that could indicate 
degradation. Instruments with a frequency 
response range which meets these 
requirements for slow-speed pumps may be 
commercially available but not widely used. 
The unavailability of instruments, alone, is not 
adequate justification for obtaining relief or 
approval of an alternative, but may be a major 
element of the justification. Additionally, 
frequencies less than running speed may not be 
indicative of problems for certain types of 
bearings; however, subharmonic frequencies 
may be indicative of rotor rub, seal rub. loose 
seals, and coupling damage. The type of 
bearings and the other subharmonic concerns 
would typically be discussed in the justification 
for relief. 

Section XI, prior to the 1988 Addenda, 
required that vibration be 'read' in peak-to-
peak. This could be interpreted to mean that it 
is acceptable to measure root-mean-square 
(rms), convert it to peak-to-peak, and read it 
as peak-to-peak. OM-6 removed this 
ambiquity and requires vibration to be 
measured in peak or peak-to-peak. Newer 
digital equipment now measures directly in 
peak. The NRC mandated ten-year update of 
the ISI and 1ST programs reflects the need for 
licensees to incorporate new technologies 
which have been incorporated into the codes 
and standards. However, there is continuing 
debate with the OM Committee on whether 
the use of rms measurements is acceptable for 
determining the operational readiness of 
pumps. The OM Committee recently 
responsed to an inquiry (File OMI94-2) which 
explains that the intent of the OM Code (and 
OM-6) is to allow vibration to be measured in 
rms and mathematically converted to peak 
readings. Readers are cautioned that the code 
vibration acceptance criteria are in peak or 

peak-to-peak units and that the use of rms, 
without a mathematical conversion, is not 
acceptable. To comply with the requirements, 
licensees that use rins values for recording data 
must adjust the limits of OM-6, or convert the 
data to peak values. 

Several plants have requested an alternative to 
the acceptance criteria of OM-6 for smooth-
running pumps, and the NRC has approved 
such requests. However, licensees with such 
approval must continue to assess the vibration 
data and monitor increases that may be 
indicative of a change. Recently, at the 
Catawba plant, a pump with very low vibration 
experienced an increase in vibration levels over 
three successive tests, though levels were 
below the criteria for smooth-running pumps. 
Upon investigating the cause of the increase, 
the licensee determined that the bearing had 
degraded and required replacement. The 
O&M Committee is assessing whether changes 
to the OM Code to address acceptance criteria 
for smooth-running pumps are warranted. 

5.5 Pump Flow Rate and 
Differential Pressure 
Instruments 

The NRC received relief requests to continue 
using instruments that do not meet either the 
range or accuracy requirements of the Code. 
The Code requires each analog instrument to 
have a full-scale range 3 times the reference 
value or less, and each digital instrument to be 
such that the reference values do not exceed 
70 percent of the calibrated range of the 
instrument. OM-10 requires an accuracy of 
± 2 percent of full-scale for analog 
instruments, ± 2 percent of total loop accuracy 
for a combination of instruments, or 
± 2 percent of reading over the calibrated 
range for digital instruments. 
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5.5.1 Range and Accuracy of Analog 
Instruments 

NRC Recommendation 

When the range of a permanently installed 
analog instrument is greater than 3 times the 
reference value but the accuracy of the 
instrument is more conservative than the Code, 
the staff will grant relief when the combination 
of the range and accuracy yields a reading at 
least equivalent to the reading achieved from 
instruments that meet the Code requirements 
(i.e., up to ± 6 percent). The use of a test 
gauge in lieu of a permanent instrument is 
acceptable if the reading is at least equivalent 
to the Code. When using temporary 
instruments, the staff recommends that the 
licensee include in the 1ST records an 
instrument number for tracing each instrument 
and a calibration data sheet for verifying that 
the instruments are accurately calibrated. The 
licensee need not obtain relief if the temporary 
instruments meet the range and accuracy 
requirements of the Code. If relief is 
requested, the licensee would typically 
describe the effect on each group of applicable 
pumps and would typically discuss adjustment 
of acceptance limits to account for the 
inaccuracies. 

Basis for Recommendation 

Because the 1ST requirements originally 
specified an instrument range of 4 times the 
reference values or less, the permanent 
instruments in many early licensed plants do 
not meet the current requirements of the Code 
for an instrument range of 3 times the 
reference values or less. The NRC does not 
generally consider installation or replacement 
of instruments an undue burden, and 
compliance with the instrument requirements 
in later editions of the Code is not a backfit 
(see response to Question Group 105 in 

Appendix A). However, the use of any 
available instruments that meet the intent of 
the Code requirements for the actual reading 
would yield an acceptable level of quality and 
safety for testing. 

This position applies to the early licensed 
plants but not for the purchase of replacement 
instruments that can be procured to meet the 
current requirements of the Code. In 
Interpretation XI-1-89-55, for Section XI, the 
ASME Code committee stated that Section 
XI, IWP-4110, does not allow the acceptable 
instrument accuracy (Table IWP-4110-1) to be 
based on the maximum full-scale range 
allowed; therefore, for new installation of 
instruments, the accuracy and range 
requirements must be met (though, Iike-for-
like instrumentation for existing installations is 
not prohibited). 

When the licensee submits a relief request, 
each group of affected pumps could be 
addressed separately if the instruments are 
permanently installed. A general relief request 
may be acceptable for temporary 
instrumentation. However, the NRC may not 
approve relief if the readings will not be 
equivalent to the Code requirements unless the 
licensee can demonstrate that the variance is 
not sufficient for the degradation to be 
overlooked or replacing the instrument is 
excessively burdensome without a 
compensating increase in the level of quality 
and safety. If the instruments do not meet the 
intent of the Code requirements, the NRC may 
require the licensee to adjust acceptance limits 
to account for the inaccuracies, or the 
instruments may need to be replaced. 
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5.S.2 Range and Accuracy of Digital 
Instruments 

5.5.3 Use of Tank or Bay Level to 
Calculate Differential Pressure 

NRC Recommendation 

Subsection IWP of Section XI does not 
include requirements for digital instruments 
used to monitor the flow rate and differential 
pressure of pumps. Thus, it is recommended 
that the requirements in OM-6 for digital 
instruments apply when using such instruments 
for 1ST. If the requirements cannot be met, 
relief could be requested. OM-6 requires 
digital instruments to be accurate within 
± 2 percent over the calibrated range, which 
could also be stated as ± 2 percent of reading. 
The Code requires that licensee shall select 
digital instruments such that the reference 
value does not exceed 70 percent of the 
calibrated range of the instrument. However, 
if the requirements in OM-6 are met, the 
licensee need not request relief from IWP 
because the requirements of OM-6 for digital 
instruments result in greater accuracy than the 
requirements in IWP. 

Basis for Recommendation 

The accuracy of digital instruments is generally 
based on a percentage of the reading 
displayed. The ranges of most digital 
instruments can be varied, and thus differ from 
the ranges for analog instruments. The OM 
committee recognized these differences, as 
indicated in the requirements of OM-6. OM-6 
states the requirements for digital 
instrumentation. The licensees have posed 
questions about the definition of a digital 
instrument. For instance, if an analog 
instrument supplies data to a digital display, 
the instrument would be considered digital, 
though the Code committee could provide a 
more detailed definition. 

The NRC has received relief requests to use a 
tank or bay level to calculate differential 
pressure when inlet pressure or differential 
pressure direct measurement is not available. 

NRC Recommendation 

When inlet pressure gauges are not installed in 
the inlet of a vertical line shaft pump, it is 
impractical to directly measure inlet pressure 
for use in determining differential pressure for 
the pump. The staff has determined that, if the 
licensee uses a bay level to calculate the 
suction (inlet) pressure as described in IWP-
4240 or paragraph 4.6.2.2 of OM-6, the 
calculation must be included in the 
implementing procedure. The licensee must 
verify that the reading scale for measuring the 
level and the calculational method yield an 
accuracy within ± 2 percent. If direct 
measurements are impractical for other types 
of pumps with suction from a tank, the 
licensee must apply similar controls. The Code 
allows the licensee to determine differential 
pressure by obtaining the information from a 
differential pressure gauge or differential 
pressure transmitter, or by determining the 
difference between the pressure at a point in 
the inlet pipe and the pressure at a point in the 
discharge pipe (IWP-4240 and paragraph 
4.6.2.2 of OM-6). Therefore, the licensee may 
implement a calculational method without 
obtaining relief because the ASME Code 
allows for the determination of differential 
pressure from the discharge pressure and the 
pressure in the pump inlet. To implement this 
guidance, the method of determining the inlet 
pressure using a calculational method must 
meet quality assurance requirements and be 
included in a procedure. 
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Basis for Recommendation 

The method is in accordance with a 
determination of differential pressure allowed 
by the Code. Though the inlet pressure is not 
directly measured, it is "measured" for the 
purpose of determining the pressure at a point 
in the inlet. By including the calculation in 
implementing procedures, the licensee can 
determine the differential pressure in a manner 
that is consistent and repeatable from test to 
test. This method will yield the information 
needed for monitoring the hydraulic condition 
of the applicable pumps without the need to 
install suction (inlet) pressure gauges which 
may not be practical, depending on the design 
limitations in the inlet of the pump. 

5.5.4 Accuracy of the Flow Rate 
Instrument Loop 

As clarified in interpretations to OM-6 and 
Subsection IWP of Section XI, the accuracy 
requirements of analog instruments measuring 
process flow apply only to the calibration of 
the instruments. In determining accuracy, the 
licensee is not specifically required to consider 
attributes such as orifice plate tolerances, tap 
locations, and process temperatures. 
However, factors associated with these 
attributes which could affect the measurements 
include the effects of wear, the effects of 
accumulation of dirt or grease on an annubar 
flow coefficient, and the reversed installation 
of a one-direction orifice plate. 

NRC Recommendation 

The Code requirements for accuracy ensure 
that the instrument loop accuracy is adequate 
for monitoring pumps for degrading 
conditions. The accuracy for analog 
instruments specified in Section XI IWP and 
OM-6 applies only to the calibration of the 
instruments. The staff recommends that, when 
test results indicate that conditions in the pump 

or the test circuit have changed, licensees 
consider corrective action for other attributes 
that could affect the overall loop accuracy of 
the measurements. 

Basis for Recommendation 

In Inquiries IN 91-3 (paragraph 4.6.1.1 of 
OM-6) and IN 91-037 (Table IWP-4110-1 of 
Section XI), the Code committees stated that 
the requirements for the final indication of flow 
rate on an analog instrument to be within 2 
percent of full scale of actual process flow rate 
applies only to the calibration of the instrument 
and does not take into account attributes such 
as orifice plate tolerances, tap locations, and 
process temperature. 

5.6 Operability Limits of Pumps 

Although IWP-3210 discusses the expansion 
of the ranges for pump acceptance criteria, 
OM-6 does not include such a provision. The 
OM-6 Working Group stated that it could not 
endorse the IWP philosophy in letting the 
owner specify any acceptance criteria deemed 
appropriate when the limits of the applicable 
table could not be met. OM-6 requires the 
acceptance criteria to be met. There are 
provisions for the Owner to review the test 
results and, if justified, establish new reference 
values (see paragraph 4.5 of OM-6). 
Operability limits of pumps must always meet, 
or be consistent with, licensing basis 
assumptions in a plant's safety analysis. 
Reference GL 91-18 for NRC inspection 
guidance on operabilitly of components (also 
see Section 7 of this document). 

NRC Recommendation 

The staff has determined that licensees with 
programs established to comply with 
Subsection IWP may continue to follow IWP-
3210 as allowed until the program is updated 
with the values and acceptance criteria from 
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the later edition, or portions thereof. When 
Subsection IWP-3210 is used, the Code 
requires that the expanded ranges be 
documented in the record of tests, also stating 
the basis for finding that the pump 
performance does not demonstrate degrading 
conditions. Licensees must obtain relief if 
expanded ranges are needed for plants using 
OM-6. The request for relief must include the 
licensee's basis for the expanded ranges and 
the basis for finding that the pump 
performance does not demonstrate degrading 
conditions. The basis for acceptable pump 
performance, in either case, would pertain to 
the pump and not the system, though pump 
performance must meet system requirements 
to remain in an analyzed condition. 

Basis for Recommendation 

In Section XI Interpretation XI-1-79-19, the 
Code committee clarified the intent of the 
allowance in IWP-3210 by stating that IWP-
3210 refers to Table IWP-3100-2 which 
specifies three ranges: Acceptable Range, 
Alert Range, and Required Action Range. The 
limits within each of these ranges refer to the 
pump and not to the system, that is, the ranges 
are for the pump test data. If these ranges 
cannot be met, the Owner can, for example, 
specify new range limits for differential 
pressure from a range of 0.93 — 1.02 to a 
range of 0.89 — 1.03. Using the less 
conservative ranges, the Code requires the 
owner to show that the overall pump 
performance has not degraded from its 
intended function. Establishing limits that are 
more conservative than the Code limits may be 
necessary to ensure that design limits are met. 

5.7 Use of OM-6 Table 3b Ranges 
for Hydraulic Parameters 

OM-6 contains new limits for test parameters 
and no longer includes the upper limits for the 
"alert range." The OM committee also 
increased the "required action range" to 1.10 
times the reference value. 

NRC Recommendation 

The staff has assessed the use of the new limits 
and determined that an acceptable level of 
quality and safety is maintained with these new 
limits, and the new limits are acceptable 
pursuant to 10 CFR 50.55a (f)(4)(iv) using the 
ranges of Table 3b in OM-6 for the 1ST of 
pumps, or groups of pumps, in an 1ST 
program. The requirements of Paragraph 6.0, 
"Analyses and Evaluation," are considered 
related requirements. OM-6 and the 
requirements for monitoring vibration in 
accordance with OM-6 (see Section 5.4) are 
recommended to be used with the 
implementation of expanded ranges, though 
are not imposed. The use of this guidance 
must be documented in the 1ST program. 

Also note that OM-6, Table 6100-1 has a 
tighter acceptance band for vertical line shaft 
pumps. Refer to Section 5.9. 

Basis for Recommendation 

The OM committee eliminated the high "alert" 
limits and increased the high "required action" 
limits because hydraulic performance of pumps 
does not improve. The required action upper 
limits ensure that problems with instruments 
will not be overlooked. According to J. 
Zudan's paper published in NUREG/CP-0111, 
the centrifugal pump hydraulic acceptance 
criteria was relaxed in OM-6 because the 
vibration requirements specified in OM-6 give 
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a better indication of mechanical condition of 
the pumps. Therefore, the increased limits for 
hydraulic condition are recommended to be 
used in concert with the improved monitoring 
of the mechanical condition, though the 
vibration monitoring is not imposed as a 
specific related requirement. The expanded 
limits are considered acceptable for assessing 
degradation; however, it is not acceptable to 
establish limits that allow degradation below 
the limits assumed in the safety analyses for the 
function of the pumps. 

5.8 Duration of Tests 

IWP-3500, "Duration of Tests," requires that, 
before measuring specified parameters, the 
licensee run each pump for at least 5 minutes 
under conditions as stable as the system 
permits. Paragraph 5.6, "Duration of Tests," of 
OM-6 requires only 2 minutes of run time with 
stable pump conditions before obtaining test 
data. 

NRC Recommendation 

The staff has determined that the licensee may 
follow the requirements of Paragraph 5.6 OM-
6 for the duration of tests if it determines the 
shorter duration represents stable operation 
pursuant to 10 CFR 50.55a (f)(4)(iv). If a 
licensee elects to use this guidance, the use 
must be documented in the 1ST program. No 
related requirements apply. The NRC 
recommends not operating a pump on 
minimum recirculation (see NRC Bulletin 88-
04, "Potential Safety-Related Pump Loss," and 
Position 9, "Pump Testing Using Minimum-
Flow Return Line With or Without Flow 
Measuring Devices," of GL 89-04). 

Basis for Recommendation 

The OM committee stated that a 2-minute run 
time is adequate after the pump operation 
becomes stable. The staff agrees, particularly 

5-

for pumps tested using a minimum flow 
recirculation line. 

5.9 Vertical Line Shaft Pumps 

The OM Task Group on Pumps has recently <-
proposed to define "vertical line shaft pumps" 
as "a vertically suspended pump, where the 
pump driver and pumping element are 
connected by a line shaft within an enclosing 
column which contains the pump bearings, 
making pump bearing vibration measurements 
impracticable." OM-6, Table 6100-1, has 
tighter acceptance criteria for such pumps 
(0.93 versus 0.90). NUREG/CP-0111 
includes a basis for this change, stating that the 
"low" alert range for flow rate measurements 
of vertical line shaft pumps and positive 
displacement pumps was changed from (0.90 
to 0.94)Qr to (0.93 to 0.95)Qn respectively, 
based on the fact that "inherent deficiencies in 
vibration testing" such that "degradation will 
be identified sooner through changes in 
hydraulic parameters." Further, the "low" 
required action values for flow rate 
measurements of vertical line shaft pumps 
were change from 0.90 Qr to 0.93 Q„ and the 
"low" alert range for differential pressure 
measurements of vertical line shaft pumps was 
changed from (0.90 to 0.93)Prto (0.93 to 
0.95)Pr. Additionally, the location specified in 
paragraph 4.6.4(b) of OM-6 for the vibration 
measurements is stated as the upper motor 
bearing housing. 

NRC Information Notice 94-45, "Potential 
Common-Mode Failure Mechanism for Large 
Vertical Pumps," discuss inadequacies with the 
vibrtion monitoring of vertical line shaft 
pumps. An informative paper entitled 
"Inservice Testing of Vertical Pumps," by 
Robert E. Cornman, Jr., and Kurt E. 
Schumann, is included in NUREG/CP-0137, 
"Proceedings of the Third NRC/ASME 
Symposium on Valve and Pump Testing." 

NUREG-1482 



OM-6, Table 6100-1, has tigher acceptance 
criteria for flow and differential pressure than 
were included in earlier editions of Section XI 
for vertical line shaft pumps (.93 versus .90). 
This change was explained in J. Zudan's paper 
in NUREG/CP-0111 which states that the 
"low" alert range for flow rate measurements 
of vertical line shaft pumps and positive 
displacement pumps was changed from (0.90 
to 0.94)Qr to (0.93 to 0.95)Qn respectively, 
based on the fact that "inherent deficiencies in 
vibration testing" such that "degradation will 
be identified sooner through changes in 
hydraulic parameters." Further, the "low" 
required action values for flow rate 
measurements of vertical line shaft pumps 
were change from 0.90 Qr to 0.93 Q p and the 
"low" alert range for differential pressure 
measurements of vertical line shaft pumps was 
changed from (0.90 to 0.93)Pr to (0.93 to 
0.95)Pr. 

NRC Recommendation 

The discussion is for information only with no 
recommended action. 

5.10 Adjustments for Instrument 
Inaccuracies 

Another issue of interest to the NRC and to 
the industry concerns instrument inaccuracies. 
For example, technical specifications or the 
safety analysis report require a pump to 
produce 1000 gpm at 500 psid (design), but 
the 1ST reference values are 1000 gpm (fixed) 
and 550 psid. The low end of the acceptable 
range for differential pressure from OM-6 
(0.90) would be 495 psid, although 
conservatively set at 500 psid. If this test is 
also to prove operability of the pump in 
addition to meeting 1ST requirements, and the 

2 percent instrument inaccuracies were taken 
into account for flow and differential, there is 
the possibility that the pump is putting out less 
than the required values. In this example, the 
instrument accuracies would be taken into 
account if they have not been incorporated 
when the design numbers were developed. 

When pump test procedures are developed, 
limits in the safety analysis cannot be ignored. 
The requirements for inservice testing are 
written generally. If specific plant limits are 
more conservative, to ensure compliance with 
design basis assumptions, such limits must be 
clearly indicated as the "operability" limits and 
used for acceptance criteria of 1ST as well. 
For example, see Section 5.2, item (5) of the 
elements listed for using pump curves. When 
obtaining values using instrumentation that 
meets the accuracy requirements specified for 
the purpose of data, such as for 1ST, the value 
as read would be used. If a licensee is 
attempting to perform a critical test, more 
accurate instrumentation may be necessary; 
however, the value recorded would be the 
value read if the accuracy of the 
instrumentation met the specified accuracy. 
Only when instruments are used that cannot 
meet the specified accuracy for a test would an 
adjustment be necessary to meet the Code. 
Design analyses most likely do not account for 
instrument accuracy readings; however, when 
the pump selection is made, the designer 
generally selects from a catalog of available 
sizes and chooses one with margin above the 
analyses numbers. The "comprehensive pump 
testing" approach recently approved for 
incorporation into the OM Code specifies an 
instrument accuracy of 0.5 percent for 
differential pressure, but continues to specify 2 
percent for flow rate instruments. 
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6 REVISED STANDARD TECHNICAL 
SPECIFICATIONS 

6.1 Introduction Code of Federal Regulations 
(10 CFR 50.55a). 

Section 4 of the technical specifications (TS) 
for many licensed operating power reactors 
includes a general surveillance requirement 
for the inservice testing of pumps and valves. 
Several licensees have requested revisions to 
technical specifications to remove unique 
surveillance requirements for pumps and 
valves and to add the general surveillance 
requirement for 1ST. TS 4.0.5 states, in 
part, the following: 

4.0.5 Surveillance Requirements 
for inservice inspection and testing 
of ASME [American Society of 
Mechanical Engineers] Code Class 
1, 2, and 3 components shall be 
applicable as follows: 

a. Inservice inspection of ASME 
Code Class 1, 2, and 3 components 
and inservice testing of ASME 
Code Class 1, 2, and 3 pumps and 
valves shall be performed in 
accordance with Section XI of the 
ASME Boiler and Pressure Vessel 
Code and applicable Addenda as 
required by 10 CFR 50, Section 
50.55a(g), except where specific 
written relief has been granted by 
the Commission pursuant to 
10 CFR 50, Section 
50.55a(g)(6)(i). 

NOTE: Effective September 8, 
1992, the requirements for 
inservice testing were moved from 
paragraph (g) to paragraph (f) in 
Section 50.55a of Title 10 of the 

The requirements of TS 4.0.5 prohibit 
licensees from implementing alternative 
testing methods described in 1ST program 
relief requests before receiving U.S. Nuclear 
Regulatory Commission (NRC) approval. 

The Bases section of Technical Specification 
4.0.5 states, in part, the following: 

This specification ensures that 
inservice inspection of ASME Code 
Class 1,2, and 3 components and 
inservice testing of ASME Code 
Class 1, 2, and 3 pumps and valves 
will be performed in accordance 
with a periodically updated version 
of Section XI of the ASME Boiler 
and Pressure Vessel Code and 
Addenda as required by 
10 CFR 50.55a. Relief from any of 
the above requirements has been 
provided in writing by the 
Commission and is not a part of 
these Technical Specifications. 

6.2 History 

The industry's codes and standards approved 
for use by the Commission are as stated in 
10 CFR 50.55a. Before March 15, 1976, the 
regulations contained no requirements for 
1ST of pumps and valves. The ASME Boiler 
and Pressure Vessel Code (the Code) first 
included Subsections IWP and IWV to 
Section XI in the Summer 1973 Addenda. 
The rules effective March 15, 1976 (41 
Federal Register 6256, published February 
12, 1976), required that an operating license 
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for a utilization facility be subject to the 
conditions specified in 10 CFR 50.55a(g), 
which included new requirements for the 1ST 
of pumps and valves. The regulations 
provided for alternatives to the requirements 
if compliance would result in hardship 
without a compensating increase in the level 
of quality and safety, or if the proposed 
alternatives would give an acceptable level of 
quality and safety. The regulations also 
provided for relief from Code requirements if 
a licensee determined that conformance was 
impractical for its facility. The regulations 
continue to include these provisions. 

After publishing the rules that took effect 
March 15, 1976, the NRC issued letters to 
licensees informing them of the rule change 
and recommending that they propose 
technical specification changes with the 
following standard statement: 

Inservice testing of ASME Code 
Class 1, Class 2, and Class 3 pumps 
and valves shall be performed in 
accordance with Section XI of the 
ASME Boiler and Pressure Vessel 
Code and applicable Addenda as 
required by 10 CFR 50.55a(g), 
except where specific written relief 
has been granted by the NRC 
pursuant to 10 CFR 50, Section 
50.55a(g)(6)(i). 

In letters of November 1976, the NRC 
further discussed the regulation, which 
required updates of the inservice inspection 
programs at 40-month intervals and the 1ST 
programs at 20-month intervals. The NRC 
suggested that licensees submit requests for 
relief from ASME Code requirements as far 
in advance as possible of the start of any 20-
month period for testing pumps and valves 
but at least 90 days before that period. The 

NRC stressed the need to incorporate 
10 CFR 50.55a(g) by reference in technical 
specifications (1) to avoid duplication of 
requirements, (2) to alleviate the need for 
technical specification changes whenever a 
testing program is updated, and (3) to 
simplify the process for obtaining relief from 
impractical ASME Code requirements. 

The NRC discussed relief requests as follows 
in the letters to licensees: 

Generally, the licensee will know 
well in advance of the beginning of 
any inspection period, whether or 
not a particular ASME Code 
requirement will be impractical for 
his facility. Thus, the licensee 
should request relief from ASME 
Code requirements as far as 
possible in advance of, but not less 
than 90 days before, the start of the 
inspection period. Early submittals 
are particularly important for the 
first 40-month inservice and 20-
month pump and valve testing 
period [NOTE: This [testing 
period] was later changed to 120-
month intervals for both inservice 
inspection and 1ST.] because they 
will enable the NRC staff to 
evaluate the information received 
from all licensees and determine 
which ASME Code requirements 
may be generally impractical for 
various classes of plants. Early 
submittals will thereby facilitate 
earlier feedback to licensees 
regarding the acceptability of their 
requests. 

The NRC Staff recognizes that it 
will not be possible in all cases for a 
licensee to determine in advance 
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that any particular ASME Code 
requirement will be impractical for 
his facility. In cases where, during 
the process of inservice testing, 
certain requirements are found to 
be impractical due to unforeseen 
circumstances, the licensee may 
request relief at that time. These 
occurrences are not expected to be 
many and are expected to result in 
only minor changes to an inservice 
testing program. 

All relief from ASME Code 
requirements that are determined to 
be impractical for a facility will be 
granted in the form of a letter 
within the provisions of 
§50.55a(g)(6)(i). This written 
relief should be incorporated into 
the document describing the 
inservice inspection and testing 
program retained by the licensee... 
the written relief itself will not 
become an explicit part of the 
facility license... 

The NRC approved a change to TS 4.0.5 to 
simply refer to the regulations. The 
administrative section of the revised standard 
technical specifications includes the 
following requirements for 1ST program: 

5.7.2.12 Inservice Testing 
Program 

This program provides controls for 
inservice testing of ASME Code 
Class 1, 2, and 3 components 
including applicable supports. The 
program shall include the 
following: 

a. Provisions that inservice testing 
of ASME Code Class 1, 2, and 3 
pumps, valves, and snubbers shall 

be performed in accordance with 
Section XI of the ASME Boiler 
and Pressure Vessel Code and 
applicable Addenda as required by 
10 CFR 50.55a; 

b. Testing frequencies specified in 
Section XI of the ASME Boiler 
and Pressure Vessel Code and 
applicable Addenda as follows: 

ASME Code and 
applicable Addenda Required Frequencies 
terminology for for performing in-
inservice testing service testing 
activities activities 
Weekly At least once per 7 days 
Monthly At least once per 31 days 
Quarterly or every 
3 months At least once per 92 days 

Semiannually or 
every 6 months At least once per 184 days 

Every 9 months At least once per 276 days 
Yearly or annually At least once per 366 days 
Biennially or every 
2 years At least once per 731 days 

c. The provisions of SR 
[surveillance requirement] 3.0.2 are 
applicable to the above required 
Frequencies for performing 
inservice testing activities; 

d. The provisions of SR 3.0.3 are 
applicable to inservice testing 
activities; and 

e. Nothing in the ASME Boiler 
and Pressure Vessel Code shall be 
construed to supersede the 
requirements of any TS. 

NOTE: The 25% extension allowed in TS 
3.0.2 facilitates surveillance scheduling and 
considers'plant operating conditions that may 
not be suitable for conducting the 
surveillance (e.g., transient conditions or 
other ongoing surveillance or maintenance 
activities). According to the bases for TS 
3.0.2 in the revised standard technical 
specifications, the 25% extension is not 
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intended to be used repeatedly merely as an 
operational convenience to extend 
surveillance intervals beyond those specified. 
GL 87-09 and GL 89-14 recommended TS 
changes related to the extension for technical 
specifications which have not been updated 
to the revised standard technical 
specifications. 

6.3 Discussion 

In the 1976 letters to licensees, the NRC 
staff recognized that situations would arise 
which would put the licensee in a condition 
that is not in strict compliance with the TS 
4.0.5 requirement to comply with ASME 
Section XI "except where specific written 
relief has been granted." Therefore, if TS 
4.0.5 was interpreted literally, it results in a 
period of noncompliance for situations where 
a test cannot be performed in accord with the 
code requirements due to impractical 
conditions. For example, the TS could be 
interpreted to require a shutdown because a 
pump or valve that would otherwise require 
1ST and that was the subject of a relief 
request must be considered inoperable until 
the NRC grants relief from the requirements 
of ASME Section XI. However, the 
operability of the equipment should be 
assessed according to the guidance in GL 
91-18, "Information to Licensees Regarding 
Two NRC Inspection Manual Sections on 
Resolution of Degraded and Nonconforming 
Conditions and on Operability." Depending 
on the results of the operability 
determination, the conflict could result in the 
licensee exceeding a limiting condition for 
operation when the component can meet its 
functional requirements. 

The revised standard technical specifications 
reflect the position that the licensee must 
establish and implement the program in 

accord with 10 CFR 50.55a. For preparing 
an updated 1ST program, the regulations 
allow a licensee up to 12 months after the 
beginning of the updated interval to obtain 
NRC approval of those new Code 
requirements which cannot be met and to 
request relief. The licensee has the burden to 
demonstrate the impracticality of meeting the 
code requirements. The regulations state 
that the impracticality of the code 
requirements be demonstrated to the 
satisfaction of the Commission no later than 
12 months from the interval start date. If 
during the interval, a licensee finds an 
impractical requirement, the licensee must 
submit a relief requestafter finding the need 
for relief. To comply with the regulations, 
the licensee must obtain NRC approval 
pursuant to 10 CFR 50.55a(f)(6)(i) before 
eliminating the test from the 1ST program. 

NRC Recommendation 

The staff recommends that licensees revise 
their TS to incorporate the revised standard 
technical specifications for 1ST programs. 
With the revised standard technical 
specifications incorporated into its TS, upon 
finding a Code requirement impractical 
because of limitations in the design 
(including prohibitive dose rates), 
construction, or system configuration, the 
licensee would prepare the determination 
describing the impractical conditions and the 
applicable code requirements that cannot be 
met. The licensee follows the requirements 
in 10 CFR 50.55a(f)(5)(iii) and (f)(5)(iv) if 
within the initial interval or if within the first 
12 months of a new interval. If an 
impractical requirement is identified during 
subsequent intervals and not within the first 
12 months, the licensee must meet the 
requirements of 10 CFR 50.55a(f)(5)(iii) and 
notify the Commission and submit the 
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information supporting the determination of 
impracticality, and obtain NRC's approval 
pursuant to (f)(6)(i), prior to the time that 
the next test or inspection is required. 
Licensees should follow the guidance in GL 
91-18, "Information to Licensees Regarding 
Two NRC Inspection Manual Sections on 
Resolution of Degraded and Nonconforming 
Conditions and on Operability," November 
7, 1991, for determining actions to assess the 
operability of equipment when an ASME 
Code noncompliance is identified. The 
licensee should indicate in the submittal of 
the impracticality determination the date by 
when NRC approval is needed to ensure 
compliance with the regulations. 

For 120-month updated programs, it is 
recommended that relief requests be 
submitted prior to the interval start date to 
allow a period for NRC review 12 months 
after the interval start date (i.e., submit the 
updated program 3 to 6 months prior to the 
start date, or earlier). 

Upon determining an impractical 
requirement, the licensee may follow the 
requirements of 10 CFR 50.55a(f)(5)(iii). 
Note that the specification does not allow 
the licensee to implement alternative testing 
under paragraphs 50.55a (a)(3)(i) and (ii) 
until authorized by the Director of the Office 
of Nuclear Reactor Regulation. The 
technical specification change will ensure 
that there is no inconsistency for the 12 
months following the beginning of a new 
interval. 

Basis for Recommendation 

When a Code requirement is practical but an 
alternate method is requested pursuant to 
10 CFR 50.55a(a)(3), approval from the 
NRC is required before implementing the 
alternative method of testing (1) proposed to 
achieve levels of quality and safety 
equivalent to those of the Code method or 
(2) proposed to avoid an undue hardship 
without yielding a compensating increase in 
the level of quality and safety. 
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7 IDENTIFICATION OF CODE NONCOMPLIANCE 
7.1 Nonconforming Conditions 

Generic Letter 91-18 gives guidance on the 
resolution of degraded and nonconforming 
conditions. The licensee would follow the 
guidance in GL 91-18 after finding a 
degraded or nonconforming condition such 
as finding a component that should be in the 
1ST program. As related to 1ST, GL 91-18 
defines a "code noncompliance" as either a 
missed surveillance test or the identification 
of a component that must be added to the 
1ST program, and either of these represent a 
nonconforming condition. That is, the 
"qualification" of the system, subsystem, or 
component (SSC) is being called into 
question. A nonconforming condition that 
deals with the qualification of a component 
must be dealt with at a level of quality and 
safety commensurate with the safety iunction 
of the component. To resolve the 
qualification issue, the licensee may prepare 
a "justification for continued operation," 
while corrective action is being taken. 
Corrective action may include processing a 
request for exigent code relief or preparing a 
cold shutdown or refueling outage 
justification. 

The "operability" of the component is a 
separate issue. If a licensee determines that, 
because of a nonconforming condition, a 
component is inoperable, the requirements of 

technical specification limiting conditions for 
operation must be met. At that time, a 
licensee may determine that testing is not in 
the best interest of safety and seek 
enforcement discretion from the NRC. 

7.2 Design Bases Reviews 

To continue to follow the GL 91-18 
guidance for nonconforming conditions while 
in the process of performing a design bases 
review, the licensee may write a "justification 
for continued operation" for the design bases 
review that would describe: (1) the process 
for performing the programmatic review, (2) 
the actions to be taken when a component or 
test that was not previously in the 1ST 
program is identified, (3) the schedule for 
performing the testing once the need has 
been identified. This design bases review 
process description/justification for 
continued operability would not be 
applicable to nonconformances identified 
outside such a process. An example of a 
letter prepared by a licensee for such a 
review is given in Appendix F; however, 
while the example was written at the 
completion of the 1ST program scope review 
and gives the schedule for performing the 
testing, it is recommended that the document 
be developed prior to or at the beginning of 
the review. 
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APPENDIX A 

POSITIONS, QUESTIONS, RESPONSES, 
AND CURRENT CONSIDERATIONS REGARDING 

GENERIC LETTER 89-04 



Staff Positions In Generic Letter 89-04 
1 Full Flow Testing of Check Valves 

2 Alternative to Full Flow Testing of Check Valves 

3 Back Flow Testing of Check Valves 

4 Pressure Isolation Valves 

5 Limiting Values of Full-Stroke Times for Power-Operated Valves 

6 Stroke Time Measurements for Rapid-Acting Valves 

7 Testing Individual Scram Valves for Control Rods in Boiling Water Reactors 

8 Starting Points for Time Periods in Technical Specification Action Statements 

9 Pump Testing Using Minimum-Flow Return Lines With or Without Flow 
Measuring Devices 

10 Testing Containment Isolation Valves 

11 Scope of Inservice Testing Programs 

A-l NUREG-1482 

m^mm -•^j:mm^.mww^mmmmmmm-jmv: ;>'-•. ̂ -& -••*•-•: 



NRC STAFF POSITION 1, 
FULL FLOW TESTING OF CHECK VALVES 

Section XI of the ASME Code requires 
check valves to be exercised to the positions 
in which they perform their safety functions. 
A check valve's full-stroke to the open 
position may be verified by passing the 
maximum required accident condition flow 
through the valve. This is considered by the 
staff as an acceptable full-stroke. Any flow 
rate less than this will be considered a 
partial-stroke exercise. A valid full-stroke 
exercise by flow requires that the flow 
through the valve be known. Knowledge of 
only the total flow through multiple parallel 
lines does not provide verification of flow 
rates through the individual valves and is not 
a valid full-stroke exercise. 

Full flow testing of a check valve as 
described above may be impractical to 
perform for certain valves. It may be 
possible to qualify other techniques to 
confirm that the valve is exercised to the 
position required to perform its safety 
function. To substantiate the acceptability of 
any alternative technique for meeting the 
ASME Code requirements, licensees must as 
a minimum address and document the 
following items in the 1ST program: 

(1) The impracticality of performing a full 
flow test, 

(2) A description of the alternative 
technique used and a summary of the 
procedures being followed, 

(3) A description of the method and results 
of the program to qualify the alternative 
technique for meeting the ASME Code, 

(4) A description of the instrumentation 
used and the maintenance and 
calibration of the instrumentation, 

(5) A description of the basis used to verify 
that the baseline data has been 
generated when the valve is known to 
be in good working order, such as 
recent inspection and maintenance of 
the valve internal [components], and 

(6) A description of the basis for the 
acceptance criteria for the alternative 
testing and a description of corrective 
actions to be taken if the acceptance 
criteria are not met. 

An acceptable alternative to this full-
stroke exercising requirement is stated 
in position 2 below. 

Questions and Answers for Position 1 

Question Group 1 

Questions 

Item 1 of Attachment 1 to the generic letter 
requests that flow through a check valve be 
known for a valid full-stroke exercise test. 
Does this mean a direct flow indication and a 
recorded flow rate is [sic] the only 
acceptable method for the test? For 
example, BWR minimum flow lines are not 
instrumented with flow indicators. 

Is direct flow rate instrumentation required 
for verification of full-stroke capability for all 
check valves? For example, the diesel 
cooling water check valves? 
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Verifying full flow through small check 
valves in auxiliary systems or gas systems is 
typically impractical. As an alternate, will 
the NRC accept a qualitative evaluation of 
system response or performance in the place 
of flow measurements? 

For check valves where design accident flow 
is not specified, what guidance can you give 
for full-flow testing? 

Response 

Any quantitative measure that has 
acceptance criteria that demonstrate the 
required flow through the check valve may 
be used to satisfy the full-stroke requirement. 
An indirect measure of flow may be 
acceptable. For example, a change in tank 
level over a specified period could be used. 
In another case, the acceptance criterion 
could be based on a change in flow rate of an 
instrumented line when flow is admitted from 
a non-instrumented line containing the check 
valve being tested. In any event, some form 
of quantitative criteria should be established 
to demonstrate full-stroke capability. 

Question Group 2 

Questions 

Why isn't knowledge of total flow through 
multiple parallel lines acceptable, when the 
total flow through each path was known 
when it was established? 

Regarding full flow testing of check valves, 
why is knowledge of total flow through 
parallel flow lines unacceptable? This seems 
to challenge conservative Technical 
Specification requirements for flow 
balancing. 

Response 

The objective of inservice testing is to 
evaluate and investigate the possibility of 
degradation of components and to take 
corrective action before the components fail. 
Verification of total header flow rate might 
not identify a problem, developing or 
occurring, with an individual check valve in 
one of the parallel flow paths. With respect 
to the balancing of flow, the Technical 
Specification requirement is based on the 
flow from one loop being lost through a 
break. Consequently, that flow path is 
restricted or throttled to minimize significant 
diversion of flow. The Technical 
Specification requirement was not intended 
to verify individual check valve operability. 
The licensee is expected to justify the use of 
a test method that does not verify full stroke 
of individual check valves. 

Current Considerations 

In a safety evaluation of January 24, 1992 
(Docket 50-334), the NRC informed the 
Duquesne Light Company of the results of 
an evaluation of flow through parallel lines 
and stated a flow test through parallel lines 
without individual flow measurement may 
not be sufficient to indicate that the check 
valves in the lines are full-stroke exercised. 
(See Section 4.1.2). 

Question Group 3 

Questions 

Can check valves with external operators and 
position indicators be tested only with these 
devices and never exercised with flow or 
disassembled? 

Is it the intent of the NRC to require full-
stroke flow testing of all check valves or is it 
acceptable to perform manual exercising and 
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partial stroke testing of check valves as 
permitted by IWV-3 522(b)? 

Position 1 implies that the only method 
acceptable to the NRC for foil stroke 
exercising is a foil flow test. No mention is 
made of check valves with external features 
which can be used for foil stroke exercising. 
Do the 6 criteria presented have to be 
addressed in the 1ST program to justify using 
an external operator? 

Response 

The ASME Code in IWV-3522(b) allows foil 
stroke testing of check valves either with 
flow or with a mechanical exerciser. Full 
flow testing is preferable where practical, but 
Position 1 of Generic Letter 89-04 was not 
intended to imply that the ASME Code 
provisions for mechanical exercising were 
not acceptable. Such mechanical exercising 
is clearly acceptable and is certainly pre
ferable to valve disassembly as a means of 
ensuring valve operability. If an external 
operator is used to exercise a check valve, 
the provisions of IWV-3 522(b) must be met, 
but the six criteria in Position 1 of the 
generic letter need not be addressed. 

Current Considerations 

Paragraph 4.3.2.4(b) of OM-10 addresses 
the use of mechanical exercisers for check 
valves. (See Section 4.1). 

Question Group 4 

Questions 

What is considered the maximum required 
accident condition flow? 

In reference to Items 1 and 2 of Attachment 
1, please clarify the term "maximum required 
accident condition flow." 

Response 

The phrase "maximum required accident 
condition flow" is intended to mean at least 
the largest flow rate for which credit is taken 
in a safety analysis for this component in any 
flow configuration. The safety analyses are 
those contained in the plant's final safety 
analysis report (FSAR), or equivalent, but 
are not limited to the accident and transient 
analyses. 

Question Group 5 

Question 

Is it the intent of the stated position of 
Attachment 1 that a satisfactory test of a 
valve in the open direction requires only 
measurement of foil accident flow through 
the valve and not the measurement of 
differential pressure (with associated 
acceptance criteria) as per IWV-3 522(b)? 

Response 

The ASME Code does not require the 
measurement of valve differential pressure 
when exercising check valves with flow. It 
should be recognized, however, that such a 
measurement might provide useful 
information for evaluating the condition of 
the valve. 

Current Considerations 

Certain test methods for verifying the foil-
stroke of check valves necessarily involve 
measurement of both the flow and 
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differential pressure across a valve. (See 
Section 4.1). 
Question Group 6 

Question 

For check valves which are never required to 
open fully (i.e., thermal expansion or siphon 
breakers), verification of design (safety) 
function is the testing required for forward 
flow. Is this correct? 

Response 

In addition to verifying its safety function 
performance, quantifiable acceptance criteria 
should be developed for the testing of these 
components. For example, a pressure decay 
test with specified acceptance criteria would 
be considered a reasonable test. 

Current Considerations 

Verifying that the system is full is also an 
acceptable means for verifying that the keep-
fill check valves are capable of opening to 
provide flow when necessary. (See Section 
4.1.1). 

Question Group 7 

Questions 

In reference to Item 1 of Attachment 1, for 
non-parallel full flow test, does the flow 
obtained need to be documented 
quantitatively, or can it be qualitative (i.e., 
greater than gallons per minute)? 

What is an acceptable flow condition when, 
for example, the safety analysis requires 250 
gallons per minute (gpm) flow but 600 gpm 
can be delivered? Would passing greater 
than, or equal to, 250 gpm be a valid full 
flow test, or would 600 gpm need to be 
delivered? 

Response 

The full flow test is intended to demonstrate 
that the necessary flow rate can be achieved 
and to detect any degradation of the check 
valve. Therefore, acceptance criteria for the 
test should involve more than the 
achievement of flow above a minimum rate. 
The acceptance criteria should also include 
the allowable variation of test results. To 
enable that test results to be compared, the 
initial parameters for the test should be 
standardized to the maximum extent feasible. 
The acceptance criteria for the full flow test 
and the bases for those criteria should be 
documented and available for review by 
NRC inspectors. 

Question Group 8 

Question 

In reference to Item 1.3 of Attachment 1, 
please clarify what the NRC would expect a 
"qualification program" to include (i.e., how 
extensive). 

Response 

Position 1 of Generic Letter 89-04 indicates 
that, where full flow testing is impractical, it 
might be possible to qualify other techniques 
to confirm that the check valve is exercised 
to the position required to perform its safety 
function. One of the stated conditions for 
this approach is that the licensee should 
describe the test method and results of the 
program to qualify the alternate technique 
for meeting the ASME Code. The language 
of Position 1 in this regard was chosen to 
allow the licensees flexibility in qualifying 
alternatives to full flow testing. In general, 
the licensee should demonstrate that the 
alternate test is quantifiable and repeatable. 
The alternate test should also meet the intent 
of the ASME Code. This qualification of the 
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alternate test should be documented by the 
licensee and available for review by NRC 
inspectors. The Nuclear Industry Check 
Valve Group (NIC) is said to be 
investigating the qualification of various 
testing techniques, such as ultrasonics and 
radiography for check valves. The results of 
those and other industry efforts might be of 
value to the individual licensee in providing 
for the use of alternatives to full flow testing. 

Current Considerations for Position 1 

The guidance established for Position 1 
remains valid for inservice testing. However, 
with the progress made in developing and 
using nonintrusive testing techniques, the 
staff recommends that licensees investigate 
and employ these techniques where practical. 
The criteria listed in Position 1 could be 
applied to the nonintrusive techniques. 
Further guidance and requirements for the 
use of nonintrusive techniques are being 
incorporated into the OM codes and 
standards by the OM-22 Working Group on 
check valves. (See Section 4.1). 
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NRC STAFF POSITION 2 
ALTERNATIVE TO FULL-FLOW TESTING 

OF CHECK VALVES 
The most common method to full-stroke 
exercise a check valve open (where disk 
position is not observable) is to pass the 
maximum required accident flow through the 
valve. However, for some check valves, 
licensees cannot practically establish or verify 
sufficient flow to full-stroke exercise the 
valves open. Some examples of such valves 
are, in PWRs, the containment spray header 
check valves and combined LPSI [low-
pressure safety injection] and safety injection 
accumulator header check valves and, in 
BWRs, the HPCI or RCIC check valves in the 
pump suction from the suppression pool. In 
most commercial facilities, establishing design 
accident flow through these valves for testing 
could result in damage to major plant 
equipment. 

The NRC staff position is that valve 
disassembly and inspection can be used as a 
positive means of determining that a valve's 
disk will full-stroke exercise open or of 
verifying closure capability, as permitted by 
IWV-3522. If possible, partial valve stroking 
quarterly or during cold shutdowns, or after 
reassembly must be performed. 

The staff has established the following 
positions regarding testing check valves by 
disassembly: 

(a) During valve testing by disassembly, the 
valve internals should be visually 
inspected for worn or corroded parts, and 
the valve disk should be manually 
exercised. 

(b) Due to the scope of this testing, the 
personnel hazards involved and system 

operating restrictions, valve disassembly 
and inspection may be performed during 
reactor refueling outages. Since this fre
quency differs from the Code required 
frequency, this deviation must be 
specifically noted in the 1ST program. 

(c) Where the licensee determines that it is 
burdensome to disassemble and inspect all 
applicable valves each refueling outage, a 
sample disassembly and inspection plan 
for groups of identical valves in similar 
applications may be employed. The NRC 
guidelines for this plan are explained 
below: 

The sample disassembly and inspection 
program involves grouping similar 
valves and testing one valve in each 
group during each refueling outage. 
The sampling technique requires that 
each valve in the group be the same 
design (manufacturer, size, model 
number, and materials of construction) 
and have the same service conditions 
including valve orientation. 
Additionally, at each disassembly the 
licensee must verify that the dis
assembled valve is capable of full-
stroking and that the internals of the 
valve are structurally sound (no loose 
or corroded parts). Also, if the 
disassembly is to verify the full-stroke 
capability of the valve, the disk should 
be manually exercised. 

A different valve of each group is 
required to be disassembled, inspected, 
and manually full-stroke exercised at 
each successive refueling outage, until 
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the entire group has been tested. If the 
disassembled valve is not capable of 
being frill-stroke exercised or there is 
binding or failure of valve internals, the 
remaining valves in that group must 
also be disassembled, inspected, and 
manually full-stroke exercised during 
the same outage. Once this is 
completed, the sequence of 
disassembly must be repeated unless 
extension of the interval can be 
justified. 

Extending the valve sample disassembly and 
inspection interval from disassembly of one 
valve in the group every refueling outage or 
expanding the group size would increase the 
time between testing of any particular valve in 
the group. With four valves in a group and an 
18-month reactor cycle, each valve would be 
disassembled and inspected every six years. If 
the fuel cycle is increased to 24 months, each 
valve in a four-valve sample group would be 
disassembled and inspected only once every 8 
years. 

Extension of the valve disassembly/inspection 
interval from that allowed by the Code 
(quarterly or cold shutdown frequency) to 
longer than once every 6 years is a substantial 
change which may not be justified by the valve 
failure rate data for all valve groupings. When 
disassembly/ inspection data for a valve group 
show a greater than 25% failure rate, the 
licensee should determine whether the group 
size should be decreased or whether more 
valves from the group should be disassembled 
during every refueling outage. 

Extension of the valve disassembly/inspection 
interval to one valve every other refueling 
outage or expansion of the group size above 
four valves should only be considered in cases 
of extreme hardship where the extension is 
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supported by actual in-plant data from 
previous testing. In order to support extension 
of the valve disassembly/inspection intervals to 
longer than once every 6 years, licensees 
should develop the following information: 

(a) Disassemble and inspect each valve in the 
valve grouping and document in detail the 
condition of each valve and the valve's 
capability to be full-stroked. 

(b) A review of industry experience, for 
example, as documented in NPRDS, 
regarding the same type of valve used in 
similar service. 

(c) A review of the installation of each valve 
addressing the "EPRI Applications 
Guidelines for Check Valves in Nuclear 
Power Plants" for problematic locations. 

Questions and Answers for Position 2 

Question Group 9 

Question 

Does the Generic Letter Attachment 1, item 2c 
use of "orientation" refer to physical 
orientation (e.g., horizontal or vertical) or 
plant orientation? 

Response 

Orientation, as used in Generic Letter 89-04, 
refers to the physical orientation (horizontal or 
vertical) as well as the physical relationship to 
major components. For example, a check 
valve at the discharge of a pump has a different 
orientation than one at the pump suction. 



Question Group 10 Question Group 11 

Questions 

When manually exercising per position 2c, is 
this done per Code or just a physical stroke 
checking for binding? 

When valves are disassembled and manually 
exercised in lieu of full-flow testing, is 
adherence to the quantitative aspects and 
acceptance criteria of IWV-3 522(b) required? 

Response 

The staff believes the requirement in IWV-
3522 (b) of the ASME Code to measure the 
force or torque while manually exercising 
check valves only applies to manual exercising 
from outside the valve where the observation 
of the valve internals cannot be made. This 
measurement permits a quantitative evaluation 
of the performance of the valve in that changes 
in the measured force or torque may be 
indicative of degradation of the valve internals. 
While the valve is in a partially disassembled 
condition the valve internals should be 
inspected and the condition of the moving 
parts evaluated. This inspection and evalua
tion should include verification by hand that 
the valve disk is free to move, but 
measurement of force or torque is not 
required. Following reassembly, a partial flow 
test is expected to be performed. 

Current Considerations 

Paragraphs 4.3.2.4(b) and (c) of OM-10 
clearly divide the disassembly and inspection 
from manual exerciser use. (See OM-10). 

Questions 

Does the utility have the option of either 
inspection through disassembly or performing 
functional testing to satisfy 1ST requirements? 
Can either be used regardless of the previous 
testing mode? 

Response 

Disassembly, together with inspection, to 
verify full stroke capability of check valves is 
an option only where full stroke exercising 
cannot practically be performed by flow or by 
the other positive means allowed by IWV-
3522. Additionally, partial stroke exercise 
testing with flow is expected to be performed 
after the disassembly and inspection is 
completed but before returning the valve to 
service. If the previous test was performed 
using flow, the licensee is expected to 
document the justification for any change from 
that test method. Also, for the case where 
plant conditions prevent full stroke testing with 
flow, the licensee should periodically evaluate 
whether plant conditions have been altered in 
such a way that full stroke testing using flow is 
possible. If so, the licensee should revise the 
test procedures to provide for such testing. 

Current Considerations 

OM-10 allows for disassembly and inspection 
as an alternative to tests. (See Paragraph 
4.3.2.4(c) of OM-10). 

Question Group 12 

Question 

In light of the stated position of requiring 
check valve internal inspection at least once 
every six years, is it permissible to schedule the 
inspections for the total group of valves on a 
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six year frequency vs. each refuel outage? 
This is especially important where plant 
preparations for inspection of multiple valves 
are essentially equal to those for a single valve 
and they represent a considerable cost in terms 
of monetary outlay as well as schedule and 
availability impacts. 

Response 

Position 2 of Generic Letter 89-04 takes 
advantage of the benefits that can be obtained 
through sampling techniques. The NRC staff, 
however, recognizes that the position may 
have a significant impact on outage time. For 
example, some plants have combined injection 
header check valves that are physically located 
in a position relative to the reactor coolant 
system (RCS) loops such that their 
disassembly would require draining the RCS to 
a level that would necessitate core offload. In 
order to alter the inspection frequency as 
suggested by this question, licensees should 
use the criteria in Position 2 to justify and to 
document the proposed disassembly schedule. 
The justification should address the 
significance of the loss of benefits of sampling 
in light of the condition, service history, and 
application of the valves. For additional 
discussion of this issue, see the response to 
Question 19. 

Question Group 13 

Questions 

Does disassembly/inspection require certified 
visual testing personnel, or can detailed 
inspection procedures be performed by 
maintenance personnel without certified 
inspectors? 

Do personnel performing the visual inspections 
addressed on Position 2 have to be VT-3 

certified, ANSI 45.2.6 (i.e., Mechanical 
Inspector) certified, or may engineering 
personnel competent in check valve technique 
requirements perform this visual inspection? 

Response 

The personnel performing the 
disassembly/inspection must be qualified to 
evaluate the condition of the valve and to 
assess its continued operability. The licensee 
is responsible for the development and 
implementation of a program to ensure that 
1ST personnel are appropriately trained and 
qualified for performing the valve 
disassembly/inspections. Generic Letter 89-04 
alone does not impose any requirements for 
visual testing certifications (such as VT-3) 
beyond those currently in the ASME Code. 
Nevertheless, licensees must implement the 
provisions of ANSI/ASME N45.2.6, 
"Qualifications of Inspection, Examination, 
and Testing Personnel for Nuclear Power 
Plants," according to their commitments based 
on the implementation section of Regulatory 
Guide 1.58. The NRC staff encourages those 
licensees that have not formally committed to 
following Regulatory Guide 1.58 to review the 
ANSI standard and regulatory guide for 
guidance in developing a program for the 
qualification of inservice testing personnel. 

Question Group 14 

Question 

If a check valve within a sample group is 
disassembled/inspected in a non-refueling 
outage, does the next valve need to be 
inspected at the next refueling outage, or can it 
still be scheduled for its original refueling 
outage? 
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Response 

This question is difficult to answer without 
more detailed information. In general, in order 
to alter the disassembly/inspection schedule as 
suggested by the question, the licensee should 
justify and document the proposed change. 
The justification should address the effect of 
the proposed disassembly/ inspection schedule 
on the sampling program. The justification 
should rely on the maintenance history and 
known valve condition from previous 
inspections rather than subjective qualitative 
judgement. Position 2 in Generic Letter 89-04 
indicates the criteria that need to be addressed. 

Current Considerations 

If it is practical to disassemble and inspect the 
selected valves at a frequency not determined 
by refueling outages, the licensee may establish 
a schedule for these valves that does not 
conform to a refueling outage schedule. 
However, because disassembly and inspection 
is a maintenance activity and not a 
"surveillance," entry into an LCO to perform 
the activity may not be acceptable (See Section 
3.1.2). 

Question Group 15 

Question 

Is it the intent of Position 2 of the Generic 
Letter 89-04 that during valve testing by 
disassembly, that the valve be completely 
disassembled and each internal valve part 
removed, if possible, and 100% of the part 
visually inspected, or may only the valve 
bonnet be removed and the valve internals 
inspected in place without the removal of the 
internal valve parts unless evidence of 
discrepant conditions are found which then 
would require further inspection and probable 
removal of the part? Note: Inspection of the 
valve internal parts without removal of the part 

A-

would be by direct visual inspection, use of 
mirrors, or by remote inspection equipment 
such as horoscope fiberoptics. 

Response 

When performing check valve disassembly and 
inspection to satisfy the requirements of the 
ASME Code for inservice testing, disassembly 
is required only as far as necessary to assess 
the condition of the valve and to allow manual 
exercising of the disk. (It must be recognized, 
however, that the Code requirements for 
inservice inspection are different from those 
associated with inservice testing.) If a partial 
stroke exercise with flow can be performed, 
this testing is expected to be performed after 
the disassembly and inspection are completed 
but before returning the valve to service. 

Disassembly and inspection of a check valve is 
not considered a "test" as implied by the 
question. Disassembly is not a true substitute 
for an operability test using flow, but is 
allowed as an alternative to a flow test where 
that test is not practical. Disassembly and 
inspection does, however, provide a valuable 
means of determining the internal condition of 
the valve. A recent example of the value of 
disassembly and inspection involved the iden
tification of broke bolting material in Anchor 
Darling check valves at two nuclear power 
plants. This occurrence is discussed in NRC 
Information Notice 88-85, dated October 14, 
1988. 

The NRC staff is encouraging the development 
and use of alternate techniques to evaluate the 
position of check valve disks. The Electric 
Power Research Institute (EPRI) and the 
Institute of Nuclear Power Operations (INPO) 
are recommending an inspection periodically 
for check valves that are subjected to 
potentially harsh service conditions. The NRC 
staff encourages these activities as well. The 
industry group NIC is also investigating 
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methods to demonstrate the operability of 
check valves. 

Current Considerations 

Refer to NRC Information Notice 89-62, 
"Malfunction of Borg-Warner Pressure Seal 
Bonnet Check Valves Caused by Vertical 
Misalignment of Disk," for an example of a 
valve disk installation problem. 

Question Group 16 

Questions 

Even though the check valve flow testing can 
be performed as required by ASME Section 
XI, may the valve test be performed by 
disassembly as permitted by Position 2 in 
Generic Letter 89-04 when it is considered by 
the utility that testing by disassembly will 
provide the same or greater assurance that the 
valve will function properly? (Note: If 
possible, partial valve stroking quarterly, or at 
cold shutdown, or after re-assembly would be 
performed.) If the answer is yes, (a) can the 
test frequency, sample, etc., as described in 
Generic Letter 89-04 Position 2 be used in lieu 
of ASME Section XI requirement-even if the 
Section XI test could be performed, i.e., at 
cold shutdown; (b) must a relief request be 
processed or may this "test by disassembly" be 
noted in the valve 1ST program submittal to 
the NRC; and (c) must a relief request be 
processed or may the frequency sample, etc., 
be noted in the valve 1ST program submittal to 
the NRC? 

Response 

The various methods aimed at evaluating the 
operability of check valves are not equally 
acceptable to the NRC staff. At the outset, the 
ASME Code requires a full stroke exercise 

using flow (or a mechanical exerciser) to be 
performed quarterly. Where full stroke 
exercising cannot be performed quarterly, the 
Code allows the performance of this test 
during cold shutdowns. Full stroke exercising 
during refueling outages may be an acceptable 
alternative if the test cannot be performed at 
cold shutdown, but this approach would 
require submission of a relief request. For 
those cases where full stroke exercising cannot 
be performed quarterly, during cold shutdown, 
or during refueling outages, disassembly and 
inspection in conformance with Position 2 of 
Generic letter 89-04 is allowed as an 
alternative. If the provisions of Position 2 are 
followed, a relief request need not be 
submitted for NRC review but this deviation 
from the ASME Code should be documented. 
(See also the response to Question 15). 

Current Considerations 

A relief request is no longer required for 
deferral of testing to refueling outages. 
However, if testing can be practically 
performed, but specific situations occur that 
could cause delays or other problems during 
refueling outages making a test burdensome, 
the licensee may request relief from performing 
disassembly and inspection during that one 
refueling outage. (See Section 3.1.1). 

Question Group 17 

Question 

May the valve testing by disassembly/visual 
inspection identified in Position 2 of Generic 
Letter 89-04 be applied to reverse flow testing 
of check valves? 
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Response Response 

Position 2 of Generic Letter 89-04 addresses 
the use ofdisassembly and inspection as an 
alternative to forward flow testing of check 
valves. The use ofdisassembly and inspection 
to verify closure capability (i.e., back flow) 
may be found to be acceptable depending on 
whether verification by flow or pressure 
measurements is practical. As the generic 
letter does not address this use, however, the 
submission and approval of a relief request 
before implementation is required. 
Disassembly and inspection is not acceptable 
for demonstration of leak-tight integrity. 

Current Considerations 

In Position 2, the NRC stated that disassembly 
and inspection could be acceptable for closure 
verification. The response to Question 17 
caused confusion as to whether relief is 
required, or the approval granted in GL 89-04 
is acceptable for using Position 2 in verifying 
closure. The staff determined that Position 2 
is acceptable for closure verification when no 
other means is practical. If the check valve 
includes a bonnet-hung disk, the staff 
recommends that the procedures include 
enhanced requirements for maintenance and 
quality control to ensure that the disk is 
properly oriented when it is reinstalled. 
Nonintrusive methods such as radiography or 
acoustics may be used as an alternate method 
to verify closure. (See Section 4.1). 

Question Group 18 

Question 

We are only able to perform a partial flow test 
of the accumulator discharge check valves due 
to limitations based on system configuration. 
Do we have to supplement this test with 
disassembly of the check valves? 

A 

The safety injection accumulator discharge 
check valves are typically very difficult to 
exercise with flow to the position required to 
perform their safety function. Ifa partial flow 
exercise is all that can be performed, then 
some other technique, as discussed in Position 
1 of Generic Letter 89-04, might be developed 
to periodically verify the capability of these 
valves to move to their safety function 
position. If this is not feasible, the licensee is 
expected to follow the provisions for the 
disassembly alternative contained in Position 2 
of the generic letter. 

Current Considerations 

Tests performed involving nonintrusive 
techniques and tests that measure flow and 
differential pressure may be acceptable at less 
than full-flow. (See Section 4.1.2). 

Question Group 19 

Question 

Regarding disassembly of check valves, please 
define "extreme hardship" when speaking with 
regard to extension ofdisassembly interval. 

Response 

The existence of "extreme hardship" that 
would allow extension of the disassembly 
schedule in Position 2 of Generic Letter 89-04 
is dependent on the particular circumstances at 
the plant. To determine whether extreme 
hardship exists, the licensee should conduct a 
detailed evaluation of the various competing 
factors. First, the licensee should determine 
the effect on plant safety that would result 
from the proposed schedule extension. The 
maintenance history of the component and 
other information relevant to its reliability 
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should be reviewed to determine whether the 
decrease in assurance of plant safety resulting 
from the schedule extension is justified. A 
need to offload the reactor core, such as when 
testing the combined injection header check 
valves at some plants, or to operate at mid-
level of the reactor coolant loops may be 
considered. The radiation exposure that would 
result from the disassembly and inspection is a 
factor to be considered under the ALARA (As 
Low As Reasonably Achievable) principle, but 
it should be judged in combination with all of 
the other factors. 

Current Considerations 

A one-time extension may also be acceptable if 
unique or unanticipated activities during an 
outage prevent the plant staff from 
disassembling and inspecting the valves. For 
example, if outage activities preclude draining 
the refueling water storage tank (RWST), 
which is necessary to disassemble a check 
valve, a one-time extension may be warranted. 
Such extensions may be documented under the 
provisions of GL 89-04 and further NRC 
approval is not required. (See Position 2 
above regarding extension of the interval). 

Question Group 20 

Questions 

Position 2 goes into the scheduling of 
disassembly/inspection in a very detailed 
manner. Are other scheduling schemes 
acceptable as long as they have each valve 
disassembled/inspected within 6 years? Would 
approval of an alternate schedule have to be in 
the form of an SER [safety evaluation report] 
or acceptance of details provided in a 
confirmation letter (existing schedule for 
disassembly/ inspection agreed upon in 1ST 

program review with NRC, but SER never 
issued)? 

Response 

As stated in Position 2 of Generic Letter 89-
04, the burden is on the licensee to 
demonstrate the extreme hardship necessary to 
comply with the identified sample 
disassembly/inspection schedule. The staff 
considers the sampling aspect of the position 
to provide assurance of the continued 
operability of the valves that are not inspected 
during any given outage. Therefore, the 
licensee should justify through the provisions 
listed in Position 2, any deviation from the 
stated scheduled. That justification should be 
provided in the 1ST program submitted to the 
NRC staff, but need not be included in the 
confirmation letter. Where the provisions of 
Position 2 for an alternate disassembly 
schedule are followed, it is acceptable to 
implement the alternative and an SER will not 
be issued. The NRC staff, however, may 
review the alternative and its justification 
during plant inspections. 

Current Considerations for Position 2 

The staff has determined that the use of 
Position 2 is acceptable for verifying the 
capability of valves both to open and to close. 
The response to Question 17 contradicted the 
statements in Position 2. Paragraph 4.3.2.4(c) 
of OM-10 allows that "[a]s an alternative to 
the testing [exercising in accordance with 
paragraph 4.3.2.4 (a) and (b)], disassembly 
every refueling outage to verify operability of 
check valves may be used." (See Section 4.1 
for discussion on check valves). 

In evaluating the use of disassembly and 
inspection versus nonintrusive testing, a 
licensee has many factors to consider. 
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Through participation in the Nuclear Industry 
Check Valve Users' Group (NIC), the industry 
has seen the benefits in costs savings and 
personnel exposure. Because the NRC 
through Position 2, and the O&M Committee 
through OM-10, have indicated that 
disassembly and inspection is an acceptable 
alternative when foil flow cannot be measured 
or attained, licensees do have the option. 
However, operations and maintenance costs 
should be adequate incentive for licensees to 

implement nonintrusive testing where such 
costs savings can be realized. 

The NRC recently distributed a report to all 
PWRs which compiled a utility survey 
conducted by Oak Ridge National Laboratory 
(ORNL/NRC/LTR-94/04, "Utility Survey 
PWR Safety Injection Accumulatory Tank 
Discharge Check Valve Testing," February 17, 
1994). The report indicates the benefits of 
performing nonintrusive testing of these 
valves. 
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NRC STAFF POSITION 3, 
BACK FLOW TESTING OF CHECK VALVES 

Position 3 

Section XI requires that Category C check 
valves (valves that are self actuated in response 
to a system characteristic) performing a safety 
function in the closed position to prevent 
reversed flow be tested in a manner that 
proves that the disk travels to the seat 
promptly on cessation or reversal of flow. In 
addition, for category A/C check valves 
(valves that have a specified leak rate limit and 
are self actuated in response to a system 
characteristic), seat leakage must be limited to 
a specific maximum amount in the closed 
position for fulfillment of their function. 
Verification that a Category C valve is in the 
closed position can be done by visual 
observation, by an electrical signal initiated by 
a position-indicating device, by observation of 
appropriate pressure indication in the system, 
by leak testing, or by other positive means. 

Examples of ASME Code Class check valves 
that perform a safety function in the closed 
position that are frequently not back flow 
tested are: 

(a) main feedwater header check valves 

(b) pump discharge check valves on parallel 
pumps 

(c) keep full check valves 

(d) check valves in steam supply lines to 
turbine driven AFW pumps 

(e) main steam non-return valves 

(f) CVCS volume control tank outlet check 
valves 

Questions and Answers for Position 3 

Question Group 21 

Question 

With reference to generic letter item 3, if a 
leak test is performed to verify Category C 
check valve seat position, would any leak rate 
be acceptable so long as the system meets its 
minimum requirements to perform its safety 
function? 

Response 

When performing a test to verify closure 
capability of a check valve that does not have a 
defined seat leakage limit, the achievement of 
the necessary system flow rate through the 
intended flow path might be an adequate 
demonstration of the closure capability of a 
check valve. For example, when verifying the 
closure capability of the check valves on the 
discharge of parallel pumps, achievement of 
the required safety flow rate from one running 
pump with the idle pump's discharge check 
valve providing the barrier for recirculation 
flow would be considered an acceptable test 
configuration. In addition, the licensee should 
evaluate the consequences of the back flow 
through the check valve. This evaluation 
should consider the loss of water from that 
system and connecting systems, the effect that 
the leakage might have on components and 
piping downstream of the valve, and any 
increase in radiological exposure resulting 
from the leakage. 
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Current Considerations 

A plant's safety analysis may include a leakage 
limit for a particular valve, or only require that 
the valve closes to inhibit gross leakage. 
When a valve has a safety-related function to 
close to prevent diversion of flow between 
trains of a system, there may be a leakage limit 
based on the total system requirements. The 
Code does not specifically require that these 
valves be Category A. The basis for assigning 
valves to categories should be available for 
inspection. 

Question Group 22 

Questions 

Are the items listed in Attachment 1, number 
3 a, d, e, f, specific to PWR's? The 
nomenclature is not familiar to BWRs. 

Section 3 of Generic Letter 89-04 deals with 
back flow testing of check valves. It has a list 
of several valves that NRC states provide a 
safety function. Some of these valves do not 
appear to provide a safety function and we 
would like to hear the NRC's reason for 
classifying these valves as safety related. 

Response 

All of the listed systems do not necessarily 
apply to each plant. A licensee should 
evaluate at least the listed systems to 
determine if they apply to its facility and 
should make any necessary modifications to its 
1ST program. In regard to a particular 
question, items 3d, e, and fare specific to 
pressurized water reactors (PWRs) while 3a 
(feedwater header check valves) may 
be applicable to both boiling water reactors 
(BWRs) and PWRs. One example provided in 
Position 3 to the generic letter is the volume 
control tank outlet check valve in the chemical 
and volume control system. This check valve 

may serve an important safety function at some 
PWR plants to separate the non-safety grade 
water source from the safety grade source. 

Question Group 23 

Question 

In regard to Attachment [1], Position 3, how is 
individual seat leakage determined for 
10 CFR 50, Appendix J, Type C, tested 
valves? Tech Specs specify only penetration 
totals. 

Response 

IWV-3426 of Section XI of the ASME Code 
requires that a permissible leak rate be 
specified by the plant owner (licensee) for a 
specific valve. If leak rates are not specified 
by the licensee, permissible leak rates are 
provided in IWV-3426. It should be noted 
that Section XI provides no criteria or 
guidance for licensees on the method to 
establish or to specify the permissible leak rate 
of a particular valve. Apparently, the Code 
recognizes that leak behavior of a valve varies 
according to the type of valve, the vendor, the 
valve size, the service conditions, the safety-
related functions, and other factors, and that 
there is no simple leak rate rule that may be 
applicable to all valves. 

In general, the leak rate limits should be set 
within certain bounds. If the leak limits are 
too low, unnecessary repairs or adjustments to 
the valve can result. If too high, failure of the 
tests required by Appendix J to 10 CFR Part 
50 could occur, leading to concerns for leak-
tight integrity of the containment. Appropriate 
permissible leak rates can only be developed 
and refined by analyzing and trending the leak 
rate data of specific valves or leak rate data 
from similar valves at other plants. Therefore, 
the NRC staff is not in a position to specify 
leak rates. The licensee should document its 
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methods for establishing the initial permissible 
leak rates and procedures for improving the 
leak rate limits. 

Current Considerations 

Refer to Section 4.4.3, "Multiple Containment 
Isolation Valve Leak-Rate Testing" herein. 

Question Group 24 

Questions 

In regard to Attachment 1, Position 3, does 
this backseat check require a full-stroke 
exercise and is it performed at the Code 
specified frequency regardless of normal plant 
positions? 

In reference to Item 3 of Attachment 1, does a 
valid back-flow test on a check valve first 
require the valve to be exercised to the open 
position then back tested, or is it valid to 
merely perform the back flow test? 

Response 

If a particular valve performs a safety function 
only in the closed position, demonstration of a 
full-stroke open before verification of closure 
capability is not required by the ASME Code. 
This closure verification is required to be 
performed at the frequency specified by the 
Code. If(l) the valve performs a safety 
function in the closed position, (2) the normal 
position for the valve is closed, and (3) this 
position can be verified during normal plant 
operation, then quarterly documentation of this 
verification satisfies the Code requirements. If 
a valve performs a safety function in both the 
open and closed positions, however, the Code 
requires that the valve be exercised to the open 
position and then be verified to close. 

Current Considerations 

If the verification of closure is practical more 
frequently, such as quarterly, the verification 
can be performed without opening the valve, 
and the valves can then be exercised open on 
an extended frequency such as at each cold 
shutdown or refueling outage. Plant 
conditions during post-maintenance testing 
may prevent the licensee from partially or fully 
stroking a valve open after reassembling it. If 
the disk was stroked or removed, a leak test 
may verify that the valve can close properly. A 
post-maintenance open stroke exercise may be 
performed to restore a valve to service with 
the verification of closure performed when 
plant conditions allow. (See Section 4.1.3; 
also see Paragraph 4.3.2.2(a) of OM-10). 

Question Group 25 

Question 

Previous to this, it was permissible to verify 
closure of stop-check valves simply by 
operation of the stem (shaft). Is this 
acceptable instead of reverse flow testing? 

Response 

Verification of closure capability of stop check 
valves by using the handwheel meets the 
ASME Code requirements. This, however, is 
not the preferred method of test. The NRC 
staff considers reverse flow testing to be a 
more reliable indication of valve operability. 

Modified Response 

This response was modified in Revision 1 to 
the minutes, September 26, 1991, as follows: 

(a) If the stop-check valves do not 
perform a safety-related function in 
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the closed position, valve closure is 
only necessary to ensure repeatable 
opening stroke time testing. Valves 
may be closed by using a handwheel 
or a hand switch. 

(b) If the use of a handwheel or a hand 
switch to close a valve achieves the 
safety-related function of the system, 
then exercising the valve by this 
method meets the ASME Code 
requirements of IWV-3522. 

(c) If a prompt closure of these valves on 
cessation or reversal of flow is 
required to accomplish a safety-
related function closure must be 
verified by reverse flow testing or 
such other positive means as acoustic 
monitoring or radiography. 

(d) These valves should be disassembled 
for verifying valve closure when no 
other means of verification is 
possible. However, disassembly 
provides limited information on valve 
capability to seat promptly on 
cessation or reversal of flow. 
Furthermore, if the method involves 
extensive disassembly, a post-
reassembly test would be necessary 
per IWV-3200 because disassembly 
and inspection can increase the 
probability of human error when the 
valve is reassembled. The licensee 
should investigate the use of 
nonintrusive testing techniques and 
should implement them if they are 
demonstrated to be effective to 
assess closure capability, 
degradation, and incipient failure. 
The infrequent disassembly and 
inspection of the valves are 
appropriate to assess overall check 
valve condition, while reverse flow 
testing and nonintrusive testing 

provide an assessment of continued 
operational readiness. 

This guidance expands on the response 
provided in the meeting minutes. The staffs 
response contained in the meeting minutes did 
not address instances in which verification of 
prompt closure was required to ensure that a 
safety-related function would be accomplished. 

If the valve can be stroked open and then 
verified to seat promptly on cessation or 
reversal of flow only at an extended interval, 
the use of a hand wheel or hand switch on a 
quarterly frequency may be part of the 
program in concert with the other testing, if 
practical. 

Question Group 26 

Question 

Regarding back flow testing of check valves, 
what is the position of the generic letter in the 
phrase "verify by other means"? 

Response 

The majority of the wording in the sentence in 
which this particular phrase appears was taken 
directly from IWV-3522 of Section XI of the 
ASME Code. The NRC staff included the 
phrase "by other positive means" to be 
consistent with the wording of the Code. 
When Generic Letter 89-04 was written, the 
staff did not have in mind any particular 
techniques that it would consider acceptable. 

Current Considerations 

Paragraph 4.3.2.4 of OM-10 allows for other 
positive methods of verification. Recent 
examples from inservice testing programs 
include verifying that a parallel centrifugal 
pump does not spin in reverse to verify closure 
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of a pump discharge check valve, monitoring 
an upstream pressure indicator, monitoring a 
tank level, measuring the flow rate of a 
redundant train, and opening an upstream vent 
and drain valve. 

Current Considerations for Position 3 

Licensees may refer to NRC Information 
Notice 91-56, "Potential Radioactive Leakage 
to Tank Vented to Atmosphere," for 
information on the categories assigned to 
valves which function to close. These valves 
may also function to prevent leakage above an 
assumed limit to prevent the plant from 
exceeding the limits in 10 CFR Part 100. 
Position 4.1.1 herein discusses backflow 
testing of check valves in series. 

The staff has received relief requests for 
backflow testing in which licensees interpret 
the requirements such that a forward flow test 
is required before the verification of closure 

(i.e., perform the forward flow test before the 
backflow test). However, if plant conditions 
make a forward flow test impractical quarterly, 
or during cold shutdown outages, the licensee 
may practically verify closure without testing 
the forward flow. When leak-tightness is not 
required, backflow testing can be performed by 
several methods including verifying of system 
parameters. Paragraph 4.3.2.4 of OM-10 
allows that other positive means may be used 
for verification. Recent examples of 
acceptable backflow tests include verifying that 
a parallel pump does not rotate backwards 
when the other pump is tested to verify that 
the pump discharge check valve is closed, 
monitoring pressure upstream, performing 
system hydrostatic or pressure tests, 
performing radiography, using nonintrusive 
methods, and performing leak tests (even if a 
leakage limit does not apply). These various 
methods meet the "other positive means" of 
the Code. 
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NRC STAFF POSITION 4, 
"PRESSURE ISOLATION VALVES" 

Position 4 

a. General 

Pressure isolation valves (PIVs) are 
defined as two normally closed valves in 
series that isolate the reactor coolant 
system (RCS) from an attached low-
pressure system. PIVs are located at all 
RCS low-pressure system interfaces. The 
10 CFR 50.2 contains the definition of the 
RCPB. PIVs are within the reactor 
coolant pressure boundary (RCPB). 

The following summary is based upon the 
staffs review of responses to Generic 
Letter 87-06, Periodic Verification of 
Leak Tight Integrity of Pressure Isolation 
Valves. All plants licensed since 1979 
have a full list of PIVs in the plant 
Technical Specifications (TS) along with 
leak test requirements and limiting 
conditions for operation (LCOs). The 
plants licensed prior to 1979 fall into 
several categories. Some pre-1979 plants 
have a full list of PIVs along with leak test 
requirements and LCOs in the plant TS. 
Some pre-1979 plants have only Event V 
PIVs (see below) in the plant TS. Some 
pre-1979 plants have no TS requirements 
regarding PIVs. 

All PIVs listed in plant TS should be listed 
in the 1ST program as Category A or A/C 
valves. The TS requirements should be 
referenced in the 1ST program. 

b. Event V PIVs 

Event V PIVs are defined as two check 
valves in series at a low-pressure/RCS 
interface whose failure may result in a 
LOCA that by-passes containment. Event 
V refers to the scenario described for this 
event in the WASH-1400 study. 

On April 20, 1981, the NRC issued an 
Order to 32 PWRs and 2 BWRs which 
required that these licensees conduct leak 
rate testing of their PIVs, based on plant-
specific NRC supplied lists of PIVs, and 
required licensees to modify their TS 
accordingly. These orders are known as 
the "Event V Orders" and the valves listed 
therein are the "Event V" PIVs. The 
Event V PIVs are a subset of PIVs. 

Based upon the results of recent 
inspections, it has been determined that 
the following implementation problem still 
exists with respect to testing of PIVs. 
The staff has determined that in some 
cases the procedures are inadequate to 
assure that these valves are individually 
leak tested and evaluated against the 
leakage limits specified in the TS; in other 
cases, the procedures were adequate but 
were not being followed. Specifically, 
some check valves were tested in series as 
opposed to individually and some check 
valves were not tested when required. 

Licensees should review their testing 
procedures to ensure the Event V PIVs 
are individually leak rate tested. 
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Questions and Answers for Position 4 Current Considerations 

Question Group 27 

Questions 

Is it the intent of Generic Letter 89-04 that the 
only Reactor Coolant System Pressure 
Isolation Valves (PIVs) to be included in the 
1ST program are those listed in the Technical 
Specifications and those which are Event V 
PIVs? 

For plants licensed prior to 1979 which do not 
list all RCS Pressure Isolation Valves in their 
Technical Specifications, is it the intent of 
Position 4 of Generic Letter 89-04 that only 
PIVs listed in the Technical Specifications and 
PIVs which are "Event V" be included in the 
1ST Program? 

Does the NRC anticipate requiring (in the 
future) that all RCS PIVs be included in the 
1ST program? 

Response 

The position in Generic Letter 89-04 
represents only a limited area of the staffs 
concerns regarding PIVs. The generic letter 
position only applies to those PIVs listed in 
individual plant Technical Specifications. 
However, the staff recognizes that the PIVs in 
the Technical Specifications for many plants, 
particularly older plants, are a subset of the 
PIVs in the plant. In view of this fact and 
other concerns regarding PIVs, the staff has 
recently undertaken a program to reevaluate 
various aspects of PIVs, including testing. 
Sample inspections are underway as part of 
this NRC program. 

The staff recommends that valves defined as 
pressure isolation valves other than those in 
TS are at least verified closed in accordance 
with the inservice testing program, and ensure 
that the testing described in response to GL 
87-06 is maintained or justified. (See Section 
4.1.1). 

Question Group 28 

Questions 

What, if anything, is being done with the 
licensee responses to Generic Letter 87-06? 
The generic letter references PIVs in Section 
4; however, it appears that there are no 
changes required due to Generic Letter 87-06. 
Is this true? 

Response 

The responses to Generic Letter 87-06 are 
being used as input for the resolution of 
Generic Issue 105, "Interfacing Systems 
LOCAs at Light Water Reactors," under 
investigation by the NRC Office of Nuclear 
Regulatory Research. No further licensee 
action is required at this time with respect to 
Generic Letter 87-06. 

Current Considerations 

The results of studies of interfacing system loss 
of coolant accidents (LOCA) are provided in 
NUREG/CR-5124, "Interfacing Systems 
LOCA: Boiling Water Reactors," and 
NUREG/CR-5102, "Interfacing Systems 
LOCA: Pressurized Water Reactors." 

NUREG-1482 A-22 



Current Considerations for Position 4 

Those plants licensed with all PIVs listed in the 
TS have a specified leakage limit for each PIV. 
In responding to GL 87-06, many of the 
licensees for plants having TS for only Event 
V PIVs described the PIVs and testing applied 
to each set of valves, indicating that the Event 
V valves were the only PIVs which were leak 
tested. In recent program submittals, licensees 
stated that the designations for certain PIVs 

have been changed from those listed in GL 87-
06 to designate other valves in the same lines 
as PIVs. The designations are established by 
the licensee; however, since two valves are 
required for reactor coolant pressure boundary 
applications, the requirements of 10 CFR 50, 
Appendix A, General Design Criterion 15 and 
Criterion 32 apply for whichever valves are 
designated reactor coolant pressure boundary 
valves (see Section 4.1.1; NOTE: Not all 
reactor coolant pressure boundary valves are 
PIVs). 
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NRC STAFF POSITION 5, 
"LIMITING VALUES OF FULL-STROKE TIMES 

FOR POWER-OPERATED VALVES" 
Position 5 and preoperational and post-maintenance 

testing. 
The Code intent with respect to measuring the 
full-stroke times of power operated valves is to 
verify operability and to detect valve 
degradation. Measurement of full stroke times 
for air operating valves fulfills this intent. 
However, reviews of operating experience 
have identified several problems with motor 
operated valves (MOVs) including limitations 
with stroke time as a measure of operational 
readiness of the MOV. As a result, the 
industry has made extensive efforts to improve 
the knowledge and understanding of 
operational characteristics of motor operated 
valves. This effort has been conducted by 
industry groups (NUMARC, INPO, NMAC, 
EPRI), individual licensees, equipment 
vendors, and national standards groups. 

We believe the information and knowledge 
developed by these groups should be reviewed 
and utilized. Some of the information publicly 
available includes an INPO white paper titled, 
"Motor-Operated Valve Performance Update," 
issued October 4, 1988. This document 
identifies MOV problem areas and provides 
the key elements for a comprehensive MOV 
program. Another document is the "Technical 
Repair Guidelines for the Limitorque Model 
SMB-000 Valve Actuator," issued by the 
Nuclear Maintenance Application Center 
(NMAC) in January 1989. This guide 
addresses several areas such as setting torque 
and limit switches, preventive maintenance, 
actuator failure modes, failure analysis to 
determine root cause and corrective action, 

NRC staff concerns regarding MOV 
operability led to the issuance of Bulletin 85-
03 and Bulletin 85-03, Supplement 1. 
Expansion of this bulletin in the form of a 
generic letter is being considered by the NRC. 

In spite of the limitations of stroke time testing 
of MOVs, IWV-3413(a) of the ASME Code 
requires that the licensee specify the limiting 
value of full-stroke time of each power 
operated valve. The corrective actions of 
IWV-3417(b) must be followed when these 
limiting values are exceeded. The Code does 
not provide any requirements or guidelines for 
establishing these limits nor does it identify the 
relationship that should exist between these 
limits and any limits identified for the relevant 
valves in the plant TS or safety analysis. 

The purpose of the limiting value of full-stroke 
time is to establish a value for taking 
corrective action on a degraded valve before 
the valve reaches the point where there is a 
high probability of failure to perform its safety 
function if called upon. The NRC has, 
therefore, established the guidelines described 
below regarding limiting values of full-stroke 
time for power operated valves. 

The limiting value of full-stroke time 
should based on the valve reference 
or average stroke time of a valve 
when it is known to be in good 
condition and operating properly. 
The limiting value should be a 
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reasonable deviation from this 
reference stroke time based on the 
valve size, valve type, and actuator 
type. The deviation should not be so 
restrictive that it results in a valve 
being declared inoperable due to 
reasonable stroke time variations. 
However, the deviation used to 
establish the limit should be such that 
corrective action would be taken for 
a valve that may not perform its 
intended function. 

When the TS or safety analysis limit for a valve 
is less than the value established using the 
above guidelines, the TS or safety analysis 
limit should be used as the limiting value of 
foil-stroke time. 
When the TS or safety analysis limit for a valve 
is greater than the value established using the 
above guidelines, the limiting value of foil-
stroke time should be based on the above 
guidelines instead of the TS or safety analysis 
limit. 

Questions and Answers for Position 5 

Question Group 29 

Question 

Attachment 1, Position 5 in part states: "The 
deviation should not be so restrictive that it 
results in a valve being declared inoperable due 
to reasonable stroke time variations. 
However, the deviation used to establish the 
limit should be such that corrective action 
would be taken for a valve that may not 
perform its intended function." Given that 
MOVs operated by AC induction motors fail if 
slowed by more than approximately 10%, a 
valve normally stroking in 15 seconds will fail 
to operate by a change of 1.5 seconds. By 
comparison, a reasonable deviation from 
normal stroke time of 15 seconds caused by 
error in measurement might be 2 seconds. The 

fact that the reasonable deviation for this 15 
second valve is larger than the possible actual 
deviation before failure makes the two quoted 
goals of Attachment 1, Position 5, mutually 
exclusive. Request resolution. 

Response 

The staff agrees that stroke times for AC 
motor-operated valves probably will not 
change appreciably before failure, especially 
for MOVs that have relatively short stroke 
times. If the ASME Code-identified testing 
does not provide usefol information for 
evaluating the continued operability of these 
valves, then the licensee should propose an 
alternative to the Code requirements that does 
provide such information. The Code requires 
the licensee to establish limiting values of foil 
stroke time for all power-operated valves and 
also requires measurement of stroke time to an 
accuracy of within 10 percent for this 
particular case. The Code does not prohibit 
the measurement of stroke time more 
accurately or the setting of the limiting value at 
less than 25 percent above the normal stroke 
time. The NRC and industry recognize that 
the Code-specific criteria are not sufficient for 
assuring operability of AC motor-operated 
valves. In light of this recognition, the staff 
issued Bulletin 85-03 to require that licensees 
establish programs to ensure that operator 
switches for MOVs in certain important plant 
systems are selected, set, and maintained 
properly. As a result, in part, of the responses 
to that bulletin, the scope of the effort has been 
expanded in Generic Letter 89-10 to include 
many other MOVs important to plant safety. 
NRC staff actions such as these will be need to 
compensate for weaknesses in the 1ST 
provisions of the ASME Code until an 
adequate 1ST standard is available. 
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Question Group 30 

Questions 

In regard to Attachment 1, Position 5, what is 
considered a reasonable deviation from the 
reference stroke time? 

In regard to Attachment 1, Position 5, can the 
deviation be different for valves with different 
functions and/or actuators? 

What is meant by "reasonably limiting value of 
full-stroke time?" 

What methods are considered acceptable for 
establishing the limiting value for full stroke 
times for power operated valves as given in 
Position 5 of Generic Letter 89-04? 

In reference to Item 5 of Attachment 1, is 
there any generic guidance on what is 
acceptable to the NRC on this item? 

What is "reasonable" value for deviating from 
the reference stroke time established for valve 
testing? 

Response 

The NRC staff has attempted to provide the 
general philosophy for establishing the limiting 
stroke time. The establishment of specific 
values for the limiting stroke time is dependent 
on a variety of parameters relevant to the 

• particular valve and the conditions at the plant. 
The parameters include operating 
characteristics, operating environments, 
actuator types, and valve stroke times. In that 
the test should confirm the operability of the 
component and not the system, the limiting 
value is not to be considered a function of the 
valve's safety significance. As the limiting 
value is specific to the valve, the staff is not in 

a position to provide values for limiting stroke 
times. The licensee needs to use its best 
judgement in assigning these values. The 
justification for the assigned values is expected 
to be documented and available to the plant 
site for review by NRC personnel. One aspect 
of the staff review will be a comparison of the 
limiting stroke time to the technical 
specification value. 

Current Considerations 

Paragraph 4.2.1.8 of OM-10 includes the 
requirements for using reference values for 
stroke time acceptance criteria. Paragraph 
4.2.1.4 of OM-10 includes the requirements 
for establishing a limiting value for valve 
stroke time. Any multipliers other than those 
listed in Paragraph 4.2.1.8 would require relief 
for each valve, or group of valves. Refer to 
Section 4.2.7 herein. 

Question Group 31 

Questions 

In regard to Attachment 1, Position 5 
(paragraphs 2, 3 and 5), why are Tech Specs 
or Safety Analysis limiting criteria not 
acceptable for valve operability if maintenance 
is triggered by component evaluation? 

With respect to the application of stricter 
acceptance criteria for valve stroke times, 
apparently the NRC has some idea as to the 
philosophy and limits that would be 
acceptable. This information should be shared 
with licensees. 

Define the "limiting value of full-stroke time." 
Is this number the operability number for the 
valve even if the Tech Spec stroke time is 
much higher? 
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Response 

The Technical Specifications provide 
assurance that important plant systems are 
capable of performing their safety functions in 
a timely manner during selected plant 
accidents. The provisions of Section XI of the 
ASME Code are intended to ensure the 
continued operability of particular plant 
components. The distinct bases for these two 
documents lead to criteria that may differ 
significantly. Nevertheless, the Technical 
Specifications and ASME Code are both 
needed to provide confidence that the nuclear 
power plant can be operated safely. 
Therefore, the more restrictive criteria of the 
two documents must be followed even though 
this might result in a component or system 
being declared inoperable. The response to 
questions on position 8 of Generic Letter 89-
04 also address the relationship of the ASME 
Code to the Technical Specifications. 

Current Considerations 

The TS and SAR limits are useful for 
performing analysis of data when a valve has 
indicated degraded performance and been 
declared inoperable. In accordance with Code 
requirements (paragraph 4.2.1.9 of OM-10), 
the data may be analyzed to verify that the new 
stroke time represents acceptable valve 
operation. (See Section 4.2.7). 

Question Group 32 

Question 

Is it required to measure stroke times of valves 
that are not provided with remote position 
indication? < 

Response 

The ASME Code requires the measurement of 
stroke time for all power-operated valves 

regardless of whether they have remote 
position indication. The staff has endorsed this 
requirement. Without specifics, the staff is not 
in a position to comment on alternate 
techniques that may be found acceptable. 

Current Considerations 

Section 4.2.9 includes a discussion of 
alternatives that might be acceptable. 

Question Group 33 

Question 

When considering comparison of power-
operated (stroke time) valves according to 
valve type, valve actuators, valve size, etc., we 
find there is no consistency when using this 
comparison. However each valve consistently 
tests well. We are currently looking at a 
quantitative method of establishing maximum 
allowable stroke times. Is this an acceptable 
method? 

Response 

If we understand the intent of the opening 
sentence of the question, we agree that criteria 
for setting the limiting value of full-stroke time 
may vary for each valve type, stroke time, size, 
etc. The use of a quantitative multiplier on a 
reference time may be an acceptable method 
for setting these values. However, as 
discussed in some of the responses above, the 
licensee should document the justification for 
its quantitative methods of establishing maxi
mum allowable stroke times. This justification 
should be available at the plant site for review 
by NRC personnel. 

Current Considerations 

This approach may be in accordance with 
paragraph 4.2.1.8 of OM-10. If it is not in 
accordance with the multipliers in paragraph 
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4.2.1.8, such an approach would necessitate 
separate relief on each valve when the testing 
is conducted per OM-10. 

Question Group 34 

Question 

When the stroke time of a power operated 
valve exceeds its [limiting value for] stroke 
time, as established in accordance with 
Position 5 of the Generic Letter 89-04, but is 
still within its plant Technical Specification or 
FSAR [final safety analysis report] stroke time 
limit, can performing an evaluation which 
determines if the valve may remain operable be 
used to satisfy Position 5 in lieu of making it 
mandatory that the valve be declared 
inoperable? 

Response 

The limiting value of full stroke time is 
required to be established for all power-
operated valves. The limiting value should be 
that point at which the licensee seriously 
questions the continued operability of the 
valve. It is expected to be a value determined 
to be reasonable for the individual valve based 
on that valve's characteristics and past 
performance, but not to exceed any safety 
analysis requirements. The value should not 
be based solely on the system requirements or 
values specified in safety analyses for system 
performance. When the identified limiting 
value is exceeded, the licensee shall declare the 
component inoperable and shall enter any 
applicable Technical Specification limiting 
condition for operation (LCO). Following the 
declaration that the valve is inoperable, the 
licensee may perform an analysis to identify the 
root cause of the problem with the valve. If 
this analysis clearly demonstrates that the valve 
remains capable of performing its safety 

function, the analysis might constitute the 
corrective action required by the Code. The 
analysis should be documented. 

Current Considerations 

Paragraph 4.2.1.9, "Corrective Action," of 
OM-10 provides the requirements related to 
this response. 

Question Group 35 

Question 

If the limiting value of full stroke time is less 
than the "alert limit" identified in the Code, 
does the trending still have to be done? 

Response 

If the limiting value of full stroke time is 
exceeded, then the licensee shall declare the 
valve inoperable and shall perform corrective 
action. Where the limiting value is less than 
the 25 percent or 50 percent "alert limits" for 
trending as specified in the ASME Code, 
trending as envisioned by the Code becomes a 
moot point. The licensee could identify a 
reduced percentage alert limit for this valve to 
provide early warning of problems with this 
valve, but this is not required either by the 
Code or by Generic Letter 89-04. 

Current Considerations 

OM-10 includes reference values for stroke-
time measurement requirements (refer to 
Section 4.2.7 of the guidelines). These 
requirements do not include alert values. 
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Question Group 36 

Question 

In reference to Item 5 of Attachment 1, is Item 
5 in fact a rewrite of the stroke time criteria 
that are to be applied in accordance with OM-
10? 

Response 

The information in Position 5 of Generic 
Letter 89-04 was not intended simply to be a 
rewrite of the information in ASME Standard 
OM-10. This position has evolved over the 
years and is considered reasonable by the staff 
for establishing limiting values of full stroke 
time for power-operated valves. As such, the 
position represents a clarification of existing 
ASME Code requirements. For its part, 
ASME Standard OM-10 does not provide 
guidance for the establishment of the limiting 
value of full stroke time. This standard, how
ever, does require that a valve be declared 
inoperable immediately upon discovering that 
it fails to exhibit the required change of 
obturator position or exceeds the limiting 
value of full stroke time. 

Question Group 37 

Question 

Since establishing maximum stroke time limits 
may in some cases at first prove too restrictive, 
is it acceptable for corrective action to be an 
engineering evaluation which increases the 
time limit (based on more detailed analysis)? 

Response 

The Commission regulations in 10 CFR 50.59 
allow licensees to perform engineering 
evaluations of plant structures, systems, and 
components. If the stroke time limit is 
exceeded, the valve must be declared 

inoperable and any applicable Technical 
Specification limiting condition for operation 
entered. At that point, an engineering analysis 
may be performed to verify that the valve is 
capable of performmg its safety function. This 
analysis should include more than a 
determination that the new value is less than 
the FS AR or Technical Specification limit. For 
example, a root cause investigation should be 
performed to determine the reasons for the 
stroke time increase. 

Current Considerations 

Paragraph 4.1.2.9, "Corrective Action," of 
OM-10 includes the requirements for analyzing 
test data. 

Question Group 38 

Questions 

We have been informed that we could omit the 
valve stroke time limits from our 1ST 
Submittal. Where can we find guidance on 
what is really required in a submittal (minimum 
scope)? 

Do specific valve stroke time requirements (or 
limits) need to be specified in the 1ST plan, or 
is specification in implementing procedures 
sufficient? If procedures are sufficient, can 
existing limits referenced in the plan be 
removed in a future revision? If plan 
specification is required, is this limited to 
Technical Specification and safety analysis 
stroke time limits, or must owner specified 
stroke time limits that are required also be in 
the plan? 

Response 

The specific limiting values of full stroke time 
for each power operated valve as determined 
according to Position 5 of Generic Letter 89-
04 are not required to be identified in the 1ST 
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program. These limiting values, however, 
should be provided in a document such as the 
individual test procedure or a general 
procedure that identifies the criteria for 
establishing these values. The concern for the 
specification of limiting values is the result of 
weaknesses that the NRC staff has found while 
reviewing 1ST procedures. 

As a general rule, 1ST programs should 
contain sufficient information to indicate what 
parameters are being measured, how tests are 
being performed, and the bases for the 
acceptability of any departures from the 
ASME Code. For example, the program 
should indicate forward flow testing or back 
flow testing, or both, for check valves. 

Current Considerations 

In Section 2, the staff describes the content of 
the 1ST program. Recognizing that reference 
values of stroke-times may be changed, the 
licensee may consider including these values in 
test implementing procedures, but need not 
include them in the 1ST program document. 
The 1ST program document may specify the 
type of valve and valve actuator for the 
licensee to consider in determining which 
criteria apply. (See Section 2). 

Current Considerations for Position 5 

For using reference values in performing 
stroke time tests, refer to Section 4.2.7. 
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NRC STAFF POSITION 6, 
STROKE TIME MEASUREMENTS 
FOR RAPID-ACTING VALVES" 

Position 6 

The Code requires the following for power 
operated valves with stroke times 10 seconds 
or less: (a) Limiting values of full-stroke times 
shall be specified [IWV-3413(a)], (b) Valve 
stroke times shall be measured to (at least) the 
nearest second [IWV-3413(b)] and (c) If the 
stroke time increased by 50% or more from 
the previous test, then the test frequency shall 
be increased to once each month until 
corrective action is taken [IWV-3417(a)]. 
Paragraph IWV-3417(b) specifies corrective 
actions that must be taken. 

With reference to (c) above, measuring 
changes in stroke times from a reference value 
as opposed to measuring changes from the 
previous test is an acceptable (and possibly 
better) alternative to the staff. However, since 
this is different from the Code requirement, 
this deviation should be documented in the 1ST 
program. 

Most plants have many power operated valves 
that are capable of stroking in 2 seconds or 
less such as small solenoid operated valves. 
Licensees encounter difficulty in applying the 
Code 50% increase of stroke time corrective 
action requirements for these valves. The 
purpose of this requirement is to detect and 
evaluate degradation of a valve. For valves 
with stroke times in this range, much of the 
difference in stroke times from test to test 
comes from inconsistencies in the operator or 
timing device used to gather the data. These 
differences are compounded by rounding the 
results as allowed by the Code. Thus, the 
results may not be representative of actual 
valve degradation. 

The following discussion illustrates the 
problem that may exist when complying with 
the Code requirements for many of these 
rapid-acting valves. 

A valve may have a stroke time of 1.49 
seconds during one test and a stroke time 
during the following test of 1.51 seconds. If 
stroke times are rounded to the nearest second 
as allowed by the Code, the difference between 
these tests would exceed the 50% criteria and 
would require an increased frequency of test
ing until corrective action is taken. This can 
result from a stroke time difference of 0.02 
seconds, which is usually not indicative of 
significant valve degradation. 

Power operated valves with normal stroke 
times of 2 seconds or less are referred to by 
the staff as "rapid-acting valves." Relief may 
be granted from the requirements of Section 
XI, Paragraph IWV-3417(a) for these valves 
provided the licensee assigns a maximum 
limiting value of full-stroke time of 2 seconds 
to these valves and, upon exceeding this limit, 
declares the valve inoperable and takes 
corrective action in accordance with IWV-
3417(b). 

An acceptable alternative to the Code stroke 
timing requirements is the above stated rapid-
acting valve position. Since this represents a 
deviation from the Code requirements, it 
should be specifically documented in the 1ST 
program. 
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Questions and Answers for Position 6 

Question Group 39 

Question 

With reference to the Generic Letter item 6, 
paragraph 4, where does the two-seconds 
come from and what is the bases for the two-
second only criteria, could this be a minimum 
of 3 or 4 seconds? 

Response 

The two-second criterion is based on the staffs 
consideration of the response time of 
personnel and equipment and the difficulties 
involved in applying the ASME Code 
requirements in this situation. Any alternative 
to Position 6 of Generic Letter 89-04 or the 
ASME Code requirements may be submitted, 
along with a sound basis, for staff review 
through a relief request. As relief requests 
containing alternatives to the Code 
requirements are expected to address the 
fundamental purpose of inservice testing, see 
the summaries of the opening presentations for 
a discussion of this subject. 

Current Considerations 

Paragraph 4.2.1.8(e) of OM-10 includes the 2-
second limiting value as described in Section 
4.2.2 of the guidelines. 

Question Group 40 

Questions 

Generic Letter 89-04 states that previous 
analysis (IWV-3417(a)) can be replaced with a 
conservative "reference value" comparison. 
Generic Letter 89-04 states this should be 
documented in the 1ST program. Should this 

change be made by relief request or by a text 
change to the program body? 

Generic letter position on power operated 
valve stroke times of greater than ten seconds 
is to place the valve in increased frequency if 
stroke time is greater than 25% of the base line 
stroke time. 

Response 

When the staff prepared the discussion in 
Position 6 of Generic Letter 89-04, the 
objective of the first paragraph was to set the 
stage for the discussion on "rapid acting" 
valves, and it was not intended to address all 
aspects of stroke time for power-operated 
valves. Nevertheless, the staff believes that the 
use of a reference value stroke time as a base 
line for comparison of routine test values is a 
better method of evaluating change in valve 
performance than that specified ASME Code 
IWV-3400. Therefore, if a licensee wishes to 
use reference values rather than previous test 
values for comparing stroke times for valves 
with normal stroke times equal to or less than 
ten seconds, the generic letter provides the 
vehicle for this deviation from the Code and a 
relief request need not be submitted. As the 
generic letter does not address valves with 
normal stroke times greater than ten seconds, a 
licensee must submit a relief request for staff 
review and approval before using reference 
values as a base line for stroke times for these 
values. 

Question Group 41 

Questions 

Can an MOV or power-operated valve have a 
dual classification under "rapid acting" and 
"less than 10 seconds?" For example, we have 
valves that stroke closed in less than 2 seconds 
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and open in less than ten seconds. Therefore, 
is the classification and the previous test (or 
reference test) percentage based on opening 
time or closing time? 

Response 

If the valve performs a safety function in both 
positions, and the stroke time in one direction 
is less than two seconds, then for that stroke 
direction, the licensee may use either the 
acceptance criteria of ASME Code or the 
staffs position for rapid acting valves.. Where 
the stroke time for the valve in the other 
direction is greater than two seconds, the 
acceptance criteria for that stroke time range, 
as identified in the Code, should be followed 
when testing the valve in the greater-than-two-

second direction. Similarly, the alternative 
concerning measurements of changes in stroke 
time allowed by Generic Letter 89-04 may be 
used for the stroke direction that has a stroke 
time of less than ten seconds. [NOTE: 
Although both MOVs and power-operated 
valves are mentioned, the question is more 
applicable to air-operated valves. Normally, 
MOVs do not have widely different stroke 
times for the open and close directions.] 

Current Considerations for Position 6 

Paragraph 4.2.1.8(e) of OM-10 includes the 2-
second limiting value for stroke time 
measurement. Sections 4.2.2 and 4.2.3 relate 
to rapid-acting valves. 
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NRC STAFF POSITION 7, 
"TESTING INDIVIDUAL SCRAM VALVES FOR 

CONTROL RODS IN BOILING WATER REACTORS" 
Position 7 

BWRs are equipped with bottom-entry 
hydraulically driven control rod drive 
mechanisms with high-pressure water 
providing the hydraulic power. Each control 
rod is operated by a hydraulic control unit 
(HCU), which consists of valves and an 
accumulator. The HCU is supplied charging 
and cooling water from the control rod drive 
pumps, and the control rod operating cylinder 
exhausts to the scram discharge volume. 
Various valves in the control rod drive system 
perform an active function in scramming the 
control rods to rapidly shut down the reactor. 

The NRC has determined that those ASME 
Code Class valves that must change position to 
provide the scram function should be included 
in the 1ST program and be tested in 
accordance with the requirements of Section 
XI except where relief has been granted in a 
previously issued Safety Evaluation Report or 
as discussed below. 

The control rod drive system valves that 
perform an active safety function in scramming 
the reactor are the scram discharge volume 
vent and drain valves, the scram inlet and 
outlet valves, the scram discharge header 
check valves, the charging water header check 
valves, and the cooling water header check 
valves. With the exception of the scram dis
charge volume vent and drain valves, 
exercising the other valves quarterly during 
power operations could result in the rapid 
insertion of one or more control rods more 
frequently than desired. 

Licensees should test these control rod drive 
system valves at the Code-specified frequency 
if they can be practically tested at that 
frequency. 

However, for those control rod drive system 
valves where testing could result in the rapid 
insertion of one or more control rods, the rod 
scram test frequency identified in the facility 
TS may be used as the valve testing frequency 
to minimize rapid reactivity transients and 
wear of the control rod drive mechanisms. 
This alternate test frequency should be clearly 
stated and documented in the 1ST program. 

Industry experience has shown that normal 
control rod motion may verify the cooling 
water header check valve moving to its safety 
function position. This can be demonstrated 
because rod motion may not occur if this 
check valve were to fail in the open position. 
If this test method is used at the Code required 
frequency, the licensee should clearly explain 
in the 1ST program that this is how these 
valves are being verified to close quarterly. 

Closure verification of the charging water 
header check valves requires that the control 
rod drive pumps be stopped to depressurize 
the charging water header. This test should 
not be performed during power operation 
because stopping the pumps results in loss of 
cooling water to all control rod drive 
mechanisms and seal damage could result. 
Additionally, this test cannot be performed 
during each cold shutdown because the control 
rod drive pumps supply seal water to the 
reactor recirculation pumps and one of the 
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recirculation pumps is usually kept running. 
Therefore, the HCU accumulator pressure 
decay test as identified in the facility TS may 
be used as the charging water header check 
valve alternate testing frequency for the 
reasons stated above. If this test is not 
addressed in the licensee's TS this closure 
verification should be performed at least 
during each refueling outage, and this alternate 
test frequency should be specifically 
documented in the 1ST program. 

The scram inlet and outlet valves are power-
operated valves that full-stroke in milliseconds 
and are not equipped with indication for both 
positions; therefore, measuring their full-stroke 
time as required by the Code may be 
impractical. Verifying that the associated 
control rod meets the scram insertion time 
limits defined in the plant TS can be an accept
able alternate method of detecting degradation 
of these valves. Also, trending the stroke 
times of these valves may be impractical and 
unnecessary since they are indirectly stroke 

timed, and no meaningful correlation between 
the scram time and valve stroke time may be 
obtained, and furthermore, conservative limits 
are placed on the control rod scram insertion 
times. If the above test is used to verify the 
operability of scram inlet and outlet valves, it 
should be specifically documented in the 1ST 
program. 

Questions and Answers for Position 7 

No questions. 

Current Considerations for Position 7 

At many plants, certain of the valves described 
in Position 7 are non-Code class valves. The 
1ST program typically designates the Code 
class of each of the valves included in the 
program, and those not in a Code class system. 
Most licensees have used the guidance in 
Position 7 with no variation. (See Section 
2.2). 

A-35 NUREG-1482 



NRC STAFF POSITION 8, 
"STARTING POINTS FOR TIME PERIODS 

IN TECHNICAL SPECIFICATION 
ACTION STATEMENTS" 

Position 8 

ASME Section XI, IWP-3220, states "All test 
data shall be analyzed within 96 hours after 
completion of a test". IWP-3230(c) states, in 
part, "If the deviations fall within the 'Required 
Action Range' of Table IWP-3100-2, the pump 
shall be declared inoperative ..." 

In many cases pumps or valves covered by 
ASME, Section XI, Subsections IWP and 
IWV, are also in systems covered by TS and, if 
declared inoperable, would result in the plant 
entering an ACTION statement. These 
ACTION statements generally have a time 
period after which, if the equipment is still 
inoperable, the plant is required to undergo 
some specific action such as commence plant 
shutdown. 

The potential exists for a conflict between the 
aforementioned data analysis interval versus 
the TS ACTION statement time period. 
Section XI, IWP-6000 requires the reference 
values, limits, and acceptance criteria to be 
included in the test plans or records of tests. 
With this information available, the shift 
individual(s) responsible for conducting the 
test (i.e., shift supervisor, reactor operator) 
should be able to make a timely determination 
as to whether or not the data meets the 
requirements. 

When the data is determined to be within the 
Required Action Range of Table IWP-3100-2 
the pump is inoperable and the TS ACTION 
statement time starts. The provisions in IWP-

3230(d) to recalibrate the instruments involved 
and rerun the test to show the pump is still 
capable of fulfilling its function are an 
alternative to replacement or repair, not an 
additional action that can be taken before 
declaring the pump inoperable. 

The above position, which has been stated in 
terms of pump testing, is equally valid for 
valve testing. 

In summary, it is the stafFs position that as 
soon as the data is recognized as being within 
the Required Action Range for pumps or 
exceeding the limiting value of full-stroke time 
for valves, the associated component must be 
declared inoperable and the TS ACTION time 
must be started. 

If a test is under way (regardless of whether 
test data have been taken) and it is obvious 
that a gauge is malfunctioning, the test may be 
halted and the instruments should be promptly 
recalibrated. One example might be a wildly 
fluctuating gauge. It should be noted, 
however, that, in many situations where 
anomalous data are indicated, it may not be 
clear that the problem lies with the gauge. In 
these cases, the licensee should attribute the 
problem to pump performance. The licensee 
would then declare the pump inoperable and 
evaluate the condition of the pump during the 
time allotted by the applicable Technical 
Specification. 
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Questions and Answers for Position 8 Specifications limits are higher than the 
Section XI limit. This item needs discussion. 

Question Group 42 

Questions 

10 CFR 50.55a(g) states that 1ST programs 
comply with Section XI. Section XI states for 
valves that "If the condition is not, or cannot 
be, corrected within 24 hours, the valve shall 
be declared inoperative." This is in direct 
disagreement with the Generic Letter which 
states that the LCO must be declared 
immediately. How do you justify this 
disagreement with the Code? 

Generic Letter 89-04 implies that the 24 hour 
time period for declaring valves operable 
versus inoperable does not apply. Can the 
utility continue to use the 24 hours before 
declaring a valve inoperable? 

Position 8 specifically states that licensees 
cannot use the 24-hour grace period for 
declaring a valve inoperable (IWV-3417(b)) 
and must make such declaration immediately 
upon recognition of exceeding a stroke time 
limit. Position 5 states that the intent of 
developing more restrictive stroke time limits 
is to identify a valve problem "before the valve 
reaches the point where there is a high 
probability of failure to perform if its safety 
function is called upon." Per Position 5, 
exceeding the more restrictive limit does not 
imply that the valve is inoperable but that the 
probability of failure is increased. With this 
philosophy, the 24-hour grace period is even 
more reasonable. 

This question is in reference to Item 8 of 
Attachment 1: "Starting point for time period 
in Technical Specifications ACTION 
statement." This item eliminates the 24-hour 
clock for valves which exceed Section XI 
limits. In most cases, the Technical 

Response 

The Standard Technical Specifications in 
Section 4.0.5 specifically state that the more 
restrictive requirements of the Technical 
Specifications take precedence over the ASME 
Code. For example, the Technical 
Specification definition of OPERABLE does 
not grant a grace period before a device that is 
not capable of performing its specified function 
is declared inoperable. That definition takes 
precedence over the ASME Code, which 
allows up to 24 hours before declaring 
inoperable a valve that (1) is incapable of 
exhibiting the required change of disk position 
or (2) has exceeded its limiting value of full 
stroke time. Therefore, if a valve is tested and 
the data indicate that it is inoperable as defined 
by the required action range, then that valve 
must be declared inoperable at that time and 
not 24 hours later. This elimination of the 24-
hour grace period before declaring a valve 
inoperable is consistent with the requirements 
of ASME Standard OM-10. 

Question Group 43 

Question 

When a piece of equipment enters the required 
action range, why must the Tech Specs action 
statement be entered without some time to 
reflect on why it has entered the required 
action range? A reasonable approach would 
be to establish a limited reflection time, for 
example the existing shift, to review how the 
test was conducted and review previous tests 
to see what the problem is. In declaring 
equipment inoperable when it really may not 
be upon review of how the test was 
conducted, generates needless paperwork and 
impacts INPO availability statistics (i.e., HPCI, 
RCIC, RHR). 
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Response 

For some time, the NRC staff has been 
concerned with the unrestricted grace period 
for declaring a component inoperable allowed 
by the ASME Code. One example of this 
grace period is the 24-hour delay allowed by 
IWV-3417 of Section XI following a failure of 
a valve to exhibit the required change of disk 
position. The staffs concern in this area has 
been expressed to individual licensees on many 
occasions. In order to provide guidance that is 
consistent with the Standard Technical 
Specifications and that can be applied generi-
cally, the staff developed Position 8 of Generic 
Letter 89-04 which states that the unrestricted 
grace period in the ASME Code is 
unacceptable. Once a component is declared 
inoperable, the action statement in the 
Technical Specifications would provide time 
for evaluation of the situation, including per
forming the test, before change is required in 
plant operating mode. A licensee may propose 
alternatives to the NRC staffs position. For 
example, a valve stroke time that is less than 
the limiting stroke time could be established as 
an alert time. If the alert time is exceeded and 
the limiting time is not, the licensee would 
initiate a 24-hour period for evaluating the 
condition of the valve before declaring it 
inoperable. 

Question Group 44 

Question 

Address the conflicts between the background 
of the generic letter which states "The intent of 
testing is to detect degradation affecting 
operation and assess whether adequate 
margins are maintained" and Position 8 
regarding the starting point for Technical 
Specification ACTION statements. This will 
require declaring components inoperable which 

are capable of fulfilling their safety function 
(i.e., operable). 

Response 

The staff does not see a conflict between the 
statement in the background and Position 8 of 
Generic Letter 89-04. Testing is intended to 
detect degradation of a component and to 
provide assurance that adequate margins are 
maintained. Where testing indicates that a 
component has undergone such degradation 
that its operability is in question (e.g., the 
limiting value of full stroke time for a valve 
has been exceeded), Position 8 of the generic 
letter requires that the component be declared 
inoperable. 

Question Group 45 

Question 

Referring to paragraph 8, after testing a pump 
and declaring it inoperable, is it acceptable to 
replace the process instruments with test 
instruments which are more accurate then 
retest, rather than recalibrating process 
instruments? 

Response 

Accuracy of the instrumentation is an 
important consideration in the performance of 
a test. In addition, the test must be performed 
in a manner that allows the test results to be 
compared for trends. This consistent perfor
mance of a test is sometimes referred to as 
"repeatability." Where instruments with dif
ferent characteristics (such as with respect to 
range and accuracy) are used for each test, the 
ability to monitor the results for trends may be 
lost. Therefore, the staff prefers that the same 
set of instruments be used in performing tests 
on a particular component. This can be 
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accomplished most readily by use of properly 
calibrated process instruments installed in the 
system. The installation of test 
instrumentation that are more accurate than 
the process instruments is allowed by the 
ASME Code. For the example cited by the 
question, after declaring the pump inoperable 
because of the test results from process 
instruments, the operability of the pump may 
be verified by more accurate test equipment. 
Because the same instruments should be used 
for tests to monitor the results for trends, the 
licensee should recalibrate the process 
instruments for their continued use or should 
establish a procedure to use the more accurate 
test instruments from that point forward. 

Current Considerations 

Paragraph 4.5 of OM-10 discusses 
establishment of new reference values as may 
be necessary when using different instruments. 
Paragraph 6.1, "Acceptance Criteria," of OM-
6 allows that "[w]hen a test shows deviations 
outside of the acceptable range... the 
instruments involved may be recalibrated and 
the test rerun." (See Section 5.6). 

Question Group 46 

Questions 

In reference to Item 8 of Attachment 1, it 
states that the provisions to recalibrate in IWP-
3230(d) 
can only be done after the component is 
declared inoperable. What if, during a pump 
test, before test data is taken, it is clearly 
observed that a gauge is malfunctioning. Do I 

need to declare the pump inoperable, or can I 
stop testing and recalibrate? 

If it is obvious that a test has been run 
incorrectly (i.e., a recorded parameter is out of 
the range of the device being tested), do we 
still enter the action statement before re
running the test? 

Response 

If a test is under way (regardless of whether 
test data have been taken) and it is obvious 
that a gauge is malfunctioning, the test may be 
halted and the instruments should be promptly 
recalibrated. One example might be a wildly 
fluctuating gauge. It should be noted, 
however, that, in many situations where 
anomalous data are indicated, it may not be 
clear that the problem lies with the gauge. In 
these cases, the licensee should attribute the 
problem to pump performance. The licensee 
would then declare the pump inoperable and 
evaluate the condition of the pump during the 
time allotted by the applicable Technical 
Specification. 

Current Considerations 

Section 3.1.2 and Section 6 discuss further 
information. After issuing GL 91-18, 
"Information to Licensees Regarding Two 
NRC Inspection Manual Sections on 
Resolution of Degraded and Nonconforming 
Conditions and on Operability," the NRC held 
workshops for regional offices and industry 
representatives and gave guidance on 
nonconforming conditions that apply to 1ST 
requirements. 
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NRC STAFF POSITION 9, 
"PUMP TESTING 

USING MINIMUM-FLOW RETURN LINES 
WITH OR WITHOUT FLOW MEASURING DEVICES" 

Position 9 

An inservice pump test requires that the pump 
parameters shown in Table IWP-3100-1 be 
measured and evaluated to determine pump 
condition and detect degradation. Pump 
differential pressure and flow rate are two 
parameters that are measured and evaluated 
together to determine pump hydraulic 
performance. 

Certain safety-related systems are designed 
such that the minimum-flow return lines are 
the only flow paths that can be utilized for 
quarterly pump testing. Furthermore, some of 
these systems, do not have any flow path that 
can be utilized for pump testing during any 
plant operating mode except the minimum-
flow return lines. In these cases, pumping 
through the path designed for fulfilling the 
intended system safety function could result in 
damage to plant equipment. Minimum-flow 
lines are not designed for pump testing 
purposes and few have installed flow 
measuring devices. 

In cases where flow can only be established 
through a non-instrumented minimum-flow 
path during quarterly pump testing and a path 
exists at cold shutdowns or refueling outages 
to perform a test of the pump under full or 
substantial flow conditions, the staff has 
determined that the increased interval is an 
acceptable alternative to the Code 
requirements provided that pump differential 
pressure, flow rate, and bearing vibration 
measurements are taken during this testing and 

that quarterly testing also measuring at least 
pump differential pressure and vibration is 
continued. Data from both of these testing 
frequencies should be trended as required by 
IWP-6000. Since the above position is a 
deviation from the Code-required testing, it 
should be documented in the 1ST program. 

In cases where only the minimum-flow return 
line is available for pump testing, regardless of 
the test interval, the staffs position is that flow 
instrumentation which meets the requirements 
of IWP-4110 and 4120 must be installed in the 
mini-flow return line. Installation of this 
instrumentation is necessary to provide flow 
rate measurements during pump testing so this 
data can be evaluated with the measured pump 
differential pressure to monitor for pump 
hydraulic degradation. 

NRC Bulletin 88-04, dated May 5, 1988, 
advised licensees of the potential for pump 
damage while running pumps in the minimum-
flow condition. The above guidelines for 
meeting the Code or performing alternative 
testing is not intended to supercede the thrust 
of this Bulletin. Licensees should ensure that 
if pumps are tested in the low flow condition, 
the flow is sufficient to prevent damage to the 
pump. 
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Questions and Answers on Position 9 

Question Group 47 

Question 

With reference to the Generic Letter item 9, in 
cases where only the minimum flow return line 
is the available path, would the generic letter 
be revised to consider reducing the 5-minute 
time required for stabilizing the pump as 
required by IWP-3 500(a) to a lesser time such 
as 2 or 3 minutes in order to minimize the 
possibility of pump damage occurring during 
the pump's operational test? 

Response 

The staff does not intend to revise Generic 
Letter 89-04 to change any current positions 
or to address additional issues. If there is a 
problem concerning compliance with the 
ASME Code, requests for relief from the Code 
may be submitted. 

Current Considerations 

Paragraph 5.6, "Duration of Tests," of OM-6 
specifies the minimum run time as 2 minutes. 
Refer to Section 5.8 of the guidelines. 

Question Group 48 

Question 

If mini-flow recirculation lines are 
instrumented for flow, are quarterly tests 
alone, which measure flow, differential 
pressure, and vibration, acceptable? 

Response 

Mini-flow recirculation line tests are not 
prohibited by Section XI of the ASME Code. 
The staff, however, believes that a mini-flow 
test can be detrimental to a pump and is not a 

desirable test configuration. These tests pro
duce data of marginal value and provide little 
confidence in the continued operability of the 
pump. The staff would prefer a more 
comprehensive test performed at some reduced 
frequency rather than relying only on the mini-
flow test that is performed quarterly. This 
particular issue may be a topic of another 
generic letter addressing inservice testing in 
the future. 

Current Considerations 

Paragraph 3.2, "Bypass Loops," of OM-6 
allows that "[a] bypass test loop may be used, 
provided the bypass is designed to recognize 
the pump manufacturer's operating conditions 
for minimum flow operation." 

Question Group 49 

Question 

Many mini-recirculation lines have no means to 
adjust flow to a reference value prior to taking 
data. Thus, this recirculation flow is relatively 
fixed. Since Table IWP 3100-2 limits are 
placed in differential pressure, what criteria 
should be used to place limits on flow? Even 
with a fixed-flow system, measured flow will 
demonstrate some variation test-to-test due to 
instrument repeatability, operator interpolation 
of needle position on meter face, etc. Table 
IWP 3100-2 limits do not seem appropriate for 
flow in this case. To allow both flow and 
differential pressure to vary within 13% ranges 
does not appear to meet the intent of Section 
IWP. 

Response 

In most cases, mini-flow recirculation lines do 
not have flow adjustment capability. The 
ASME Code recognizes this in IWP-3110, 
which permits the use of one or more fixed 
sets of reference values for pump testing. The 
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Code identifies acceptance criteria for both 
differential pressure and flow rate in Table 
IWP-3100-2. It is not permissible for both 
parameters to vary during a test. With one 
parameter set at a reference value, the other 
parameter is compared to the acceptance 
criteria. 

Current Considerations 

Refer to Section 5.3 of the guidelines. 
Paragraph 5.2(c) of OM-6 allows that 
"[w]here system resistance cannot be varied, 
flow rate and pressure shall be determined and 
compared to their respective reference values." 

Question Group 50 

Questions 

It is more desirable to test pumps at substantial 
flow conditions than on mini-recirculation 
lines. Should entire trains of safety systems be 
declared inoperable and 72 hour action 
statements entered solely to realign these sys
tems for inservice testing? Does the obtaining 
of "better" pump data justify the increased risk 
to the public during the time the system cannot 
perform its safety function? 

Response 

As stated in the question, it is more desirable 
to test pumps with substantial flow than in 
mini-flow recirculation configurations. The 
NRC staff, however, does not agree with the 
questioner that the performance of inservice 
testing results in increased risk to the public. 
Inservice testing is intended to provide 
assurance of the continued operability of 
pumps and valves. To provide this assurance, 
it is considered acceptable for a Technical 
Specification action statement to be entered on 
infrequent occasions in order to test a com

ponent. Where a system must be taken out of 
service to perform a test, it is likely that, in the 
event of a plant emergency, the system could 
be realigned for operation in short order. 
Where one train of a safety system will be dis
abled for an extended period or both trains of 
the system must be made inoperable to 
perform a test, the licensee should propose a 
testing schedule that provides for verification 
of component operability with testing 
performed during periods (e.g., refueling 
outages) when availability of the system is not 
essential to plant safety. 

Current Considerations 

Refer to Section 3.1.2. 

Current Considerations for Position 9 

The OM committee has prepared changes to 
the OM Code to include a "comprehensive 
pump test" for testing at full or substantial 
flow conditions to monitor Code parameters. 
The changes were in the 1994 Addenda to the 
OM Code. 

When testing using the guidance in Position 9, 
if a pump is in the alert or required action 
range, it is recommended that efforts be made 
to take corrective actions during the outage 
and repeat the test post-maintenance. When 
corrective actions cannot be taken during the 
outage (e.g., a pump rebuild is needed, but 
parts are not available), or when maintenance 
must be performed during power operations 
(e.g., to clean mussel buildup from the pump 
internal cavity), it is recommended that testing 
to the extent practical during power operations 
be conducted following corrective actions and 
prior to returning the pump to service. 
Additionally, it is recommended that an 
evaluation of the results be performed and 
compared to historical results of both the 
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quarterly testing on minimum recirculation and guidance, the full-flow testing would be 
the full- or substantial-flow testing performed conducted at the first available opportunity, 
during outages to further ensure that the pump 
rebuild was adequate. To meet Position 9 
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NRC STAFF POSITION 10, 
TESTING CONTAINMENT ISOLATION VALVES 

Position 10 

All containment isolation valves (CIVs) that 
are included in the Appendix J, program 
should be included in the 1ST program as 
Category A or A/C valves. The staff has 
determined that the leak test procedures and 
requirements for containment isolation valves 
specified in 10 CFR 50, Appendix J are 
equivalent to the requirements of IWV-3421 
through 3425. However, the licensee must 
comply with the Analysis of Leakage Rates 
and Corrective Action requirements of 
Paragraph IWV-3426 and 3427(a). 

IWV-3427(b) specifies additional requirements 
on increased test frequencies for valve sizes of 
six inches and larger and repairs or 
replacement over the requirements of IWV-
3427(a). Based on input from many utilities 
and staff review of testing data at some plants, 
the usefulness of IWV-3427(b) does not justify 
the burden of complying with this requirement. 
Since this position represents a deviation from 
the Code requirements, it should be 
documented in the 1ST program. 

Questions and Answers for Position 10 

Question Group 51 

Questions 

In regard to Attachment 1, Position 10, why 
can't valves other than containment isolation 
valves (CIVs) that are 6 inches or larger be 
exempt from the needless requirement of 
IWV-3427(b)? 

Does the exemption from IWV-3427(b) 
pertain to pressure isolation valves (PIVs) as 
well as Appendix J valves? 

Do PIVs have relief from IWV-3427(b)? Item 
10 on Attachment 1 only discusses CIVs. 

Response 

The relief from IWV-3427(b) of the ASME 
Code granted through Generic Letter 89-04 
only applies to CIVs under containment leak 
rate testing. This position was written in 
response to numerous relief requests 
concerning CIVs from licensees that cited 
difficulties in trending leak rate data. We were 
not aware of similar difficulties with PIVs 
during reactor coolant system leak testing. 
The relief from the explicit requirements of 
IWV-3427(b) should not be taken as an 
indication that the NRC staff is disregarding 
the value of trending CIV leak testing data. 
Until more information is available on appro
priate leak rate limits and on reasonable scatter 
of data, however, Position 10 will remain in 
effect for CIVs. The NRC staff anticipates 
developing a more comprehensive position of 
the subject in a future generic communication 
to licensees. 

Current Considerations 

Alternatively, the licensee may conduct leak-
rate 1ST in accordance with OM-10, which 
does not include the IWV-3427(b) 
requirement. Refer to Section 4.4.5. 
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Current Considerations for Position 10 

In revising 10 CFR 50.55a(b), the NRC 
incorporated, by reference, the 1989 edition of 
Section XI, and created an exception to the 
requirements for containment isolation valves 
in paragraph 4.2.2.2 of OM-10. Until this 
exception is deleted from the regulation, 
leakage rates for containment isolation valves 

are required to be monitored in accordance 
with IWV, Position 10, or paragraph 4.2.2.3 of 
OM-10. Recently, the OM committee created 
a task force to respond to the staffs concerns 
and a paper was presented to the OM 
Subcommittee on Performance Testing in 
Baltimore, Maryland, September 1993. (See 
Section 4.4.5). 
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NRC STAFF POSITION 11, 
SCOPE OF INSERVICE TESTING PROGRAMS" 

Position 11 

The 10 CFR 50.55a requires that inservice 
testing be performed on certain ASME Code 
Class 1, 2, and 3 pumps and valves. Section 
XI Subsections IWP-1100 and IWV-1100 
defines the scope of pumps and valves to be 
tested in terms of plant shutdowns and 
accident mitigation. The plant's FSAR (or 
equivalent) provides definitions of the 
necessary equipment to meet these functions. 
The staff has noted during past 1ST program 
reviews and inspections that licensees do not 
always include the necessary equipment in 
their 1ST programs. Licensees should review 
their 1ST programs to ensure adequate scope. 
Examples that are frequently erroneously 
omitted from 1ST programs are as follows: 

(a) BWR scram system valves 

(b) control room chilled water system pumps 
and valves 

(c) accumulator motor operated isolation 
valves, or accumulator vent valves 

(d) auxiliary pressurizer spray system valves 

(e) boric acid transfer pumps 

(f) valves in emergency boration flow path 

(g) control valves that have a required fail
safe position 

(h) valves in mini-flow lines 

It should be recognized that the above 
examples of pumps and valves do not meet the 

IWP and IWV scope statement requirements 
for all plants. 

The intent of 10 CFR 50 Appendix A, GDC-1, 
and Appendix B, Criterion XI, is that all 
components, such as pumps and valves, 
necessary for safe operation are to be tested to 
demonstrate that they will perform 
satisfactorily in service. Therefore, while 
10 CFR 50.55a delineates the testing 
requirements for ASME Code Class 1, 2, and 
3 pumps and valves, the testing of pumps and 
valves is not to be limited to only those 
covered by 10 CFR 50.55a. 

Questions and Answers for Position 11 

Question Group 52 

Question 

IWV-1200 specifically exempts control valves 
from testing. Why are these valves included in 
the list of examples in 1ST program scope as 
part of Attachment 1? 

Response 

IWV-1200 of the ASME Code does not 
exempt valves that have a required safety 
function from the provisions of Section XI. 
Code interpretation XI-1-83-59 states that it is 
a requirement of Section XI that flow control 
valves that have one or more defined safety-
related functional requirements be classified 
Category A or B, as applicable, and tested in 
accordance with the requirements of 
Subsection IWV. This philosophy applies to 
all control valves that have one or more 
defined safety-related functional requirements. 
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Current Considerations Response 

On October 8, 1985, the ASME Code 
committee revised interpretation XI-1-83-59R 
with the reply stating "[i]t is the Owner's 
responsibility to categorize valves as required 
by IWV-1400 and in accordance with the 
criteria IWV-2200." Refer to Section 4.2.9. 

Question Group 53 

Questions 

Please clarify the last three lines of Generic 
Letter item 11 of Attachment 1. 

The scope statement of Position 11 is much 
too vague. The position with respect to 
program scope must be clarified and explained 
to provide further guidance and should also 
address the backfit issue. In addition, in the 
past, it has been the practice of adding 
additional components to the scope of 1ST 
Programs via the authority of 
10CFR50.55a(g)(ii). How will this be 
addressed in the future? 

Do safety-related components outside of Class 
1, 2, and 3 need to be tested in accordance 
with the Code and be included in the 1ST 
program, or is it the intent to have some form 
of testing to demonstrate operability? 

In reference to Item 11 of Attachment 1, 
please clarify the intent of the last sentence of 
this item: "Therefore, while 10 CFR 50.55a 
delineates the testing requirements for ASME 
Code Class 1, 2, and 3 pumps and valves, the 
testing of pumps and valves is not to be limited 
to only those covered by 10 CFR 50.55a." 

How will the NRC review pump and valve 
testing not included in the scope of the 1ST 
program? Will the ASME Code requirements 
be applied to these components? 

Criterion 1 in Appendix A to 10 CFR Part 50 
requires, among other things, that components 
important to safety be tested to quality 
standards commensurate with the importance 
of the safety functions to be performed. 
Appendix B to Part 50 describes the quality 
assurance program, which includes testing, for 
safety-related components. Paragraph (g) of 
10 CFR 50.55a requires the use of Section XI 
of the ASME Code for inservice testing of 
components covered by the Code. For other 
components important to safety, the licensee 
also has the burden of demonstrating their 
continued operability. The list provided in 
Position 11 contains examples of components 
that have been shown by our experience to be 
frequently omitted from a routine testing 
program. The licensee should review the 
safety significance of these identified 
components to ensure that the inservice testing 
is adequate to demonstrate their continued 
operability. NRC inspectors will evaluate the 
adequacy of such testing. The Code-required 
1ST program is a reasonable vehicle to provide 
a periodic demonstration of the operability of 
pumps and valves not covered by the Code. If 
non-Code components are included in the 
ASME Code 1ST program (or some other 
licensee-developed inservice testing program) 
and certain Code provisions cannot be met, the 
Commission regulations (10 CFR 50.55a) do 
not require a "request for relief to be 
submitted to the staff. Nevertheless, 
documentation that provides assurance of the 
continued operability of the non-Code 
components through the performed tests 
should be available at the plant site. 

Current Considerations 

Refer to Section 2.2. 
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Question Group 54 Current Considerations 

Questions Refer to Sections 2.2 and 3.4. 

The Diesel Generator air start system direction 
that was in the initial draft of Generic Letter 
89-04 has now been dropped. Can we remove 
the testing from our program? 

In Position 11, why were the emergency diesel 
generator support system components deleted 
from the list in the final version of the letter? 

Response 

Typically, the Emergency Diesel Generator air 
start system is not Code Class 1, 2, or 3 and, 
therefore 10 CFR 50.55a does not require the 
testing of these components to be performed 
under the provisions of the ASME Code. 
Emergency Diesel Generator air start, cooling 
water, and fuel oil transfer systems, however, 
are considered safety related. As such, 
Appendices A and B to Part 50 require that 
they undergo component testing. 

Question Group 55 

Question 

Are the items listed in Attachment 1 number 
1 lc, d, and e specific to PWRs? 

Response 

The listed items were not intended to apply to 
every plant. Each licensee should review the 
list and determine those items applicable to its 
facility. In response to the specific question, 
items 1 lc, d, and e do not apply to BWRs. 

Current Considerations for Position 11 

Refer to Section 2.2. 
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OTHER QUESTIONS SUBMITTED DURING 
GENERIC LETTER 89-04 MEETINGS 

Schedule for Implementing the 
Generic Letter 

Question Group 56 

Questions 

The scope of the Generic Letter is broad and 
requires more than the allotted 6 months for 
response. What guidance can be given for 
extension of the response date? 

How much is expected to be done at the end 
of 6 months? 

What is the schedule requirement for 
implementing additional or revised testing 
arising from the activities related to the generic 
letter? Keep in mind that the results of 
reviews and evaluations must be available prior 
to revising and implementing the related 
procedures. 

Do the requirements to conform to the stated 
positions of the generic letter within 6 months 
of the date of the letter mean that all 
procedures have to be revised and approved 
within this 6 month period, or is it acceptable 
to have procedures in the process of being 
revised within the 6 month period? 

Due to outage schedules and constraints, are 
there any provisions for not completing all 
equipment modifications within 18 months of 
the date of confirmatory letter, or the first 
scheduled refueling outage following the con
firmation letter? 

How are extensions of the October 3, 1989 
deadline viewed; what factors are considered 
on such requests? 

Do utilities have to contact their Project 
Managers to schedule immediately a meeting 
to resolve any requested relief requests outside 
the generic letter (prior to required test 
frequency) to obtain approval and avoid 
violation after submittal, or will there be a 
grace period? 

Response 

With regard to plants not listed in Table 1 or 2 
of Generic Letter 89-04, the intent has been 
that, by the end of six months, (1) the 1ST 
program would be revised to incorporate all 
the requirements of the generic letter, (2) the 
procedures would be written and implemented, 
(3) the confirmation letter and any necessary 
additional relief requests would be submitted 
to the NRC, and (4) a schedule would be 
provided for any plant modifications necessary 
to comply with the requirements. It has been 
additionally intended that any necessary 
equipment modifications be completed within 
18 months of the date of the confirmation 
letter or the first scheduled refueling outage 
following the confirmation, whichever occurs 
later. 

We have received several comments stating 
that this schedule may not be achievable. For 
example, one licensee noted that acceptance 
criteria need to be developed before 
procedures can be prepared and implemented. 
Following preparation of the procedures, 
several weeks were said to be needed to 
provide the necessary training to plant 
personnel on various shifts. Another licensee 
indicated that the resources necessary to 
implement the generic letter had to be 
determined to justify to management the need 
for contractor assistance. Even where licensee 
management accepts the justification for 
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contractor assistance, it was said that few 
highly qualified contractors in the area of 
inservice testing are available. With respect to 
equipment modifications, one licensee 
hypothesized a situation where a refueling 
outage began soon after the confirmation letter 
and the next refueling outage would be a 
month or two beyond the 18-month limit. 

Several reasons that the NRC staff does not 
consider sufficient to justify not meeting the 
schedule in the generic letter were also given 
by meeting attendees. These insufficient 
reasons include (1) the lack of activity relative 
to Generic Letter 89-04 until the NRC 
meetings took place and (2) the lack of a 
designated individual responsible for 1ST at the 
plant when the generic letter was issued. If 
any particular plant anticipates a problem in 
meeting the schedule, this should have been 
discussed with the NRC Project Manager. In 
determining the necessary schedule extensions, 
licensees should have limited the request for 
schedule relief to the smallest set of revisions 
to the 1ST program and procedures, and 
modifications to equipment. The information 
submitted to the NRC by the licensee to justify 
a delay in meeting the schedule established in 
Generic Letter 89-04 should have contained at 
least (1) a description of the actions to be 
completed by October 3,1989, including an 
interim schedule of accomplishments by system 
and component, (2) a description of the action 
for which an extension in the schedule is being 
requested with the specific proposed schedules 
for the program, procedures, and any 
necessary equipment modifications, and (3) a 
discussion of the specific reasons for the need 
to extend the schedule, including the hierarchy 
of the proposed schedule extensions as 
established by their importance and 
dependence on the completion of other 
actions. 

Question Group 57 

Questions 

Does the NRC expect the licensee to take any 
specific action prior to receipt of the SER? 

Is it the intent to have all implementing 
procedures of changes required by Attachment 
1 be completed within 6 months? Does this 
apply to Table 1 and Table 2 plants? 

Response 

The positions in Generic Letter 89-04 address 
both program and procedural issues. Positions 
4, 5, and 8 are related to procedures and 
would not be covered by a review of the 1ST 
program. The remainder of these positions are 
related to both the 1ST program and the 
procedures. For Table 1 plants, we believe 
that it would be reasonable for the generic 
letter provisions to be implemented within six 
months of issuance of the SER. The precise 
schedule, however, will be specified in the 
SER. The schedule for Table 1 plants is keyed 
to the SER because the licensee needs an 
opportunity to review the SER before having 
to commit to an implementation schedule. 
Nevertheless, the staff encourages Table 1 
plants to begin verifying that plant procedures 
are consistent with the generic letter before 
receipt of their SER. Table 2 licensees should 
verify that plant procedures are consistent with 
the generic letter positions within six months 
of issuance of Generic Letter 89-04. 
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Confirmation Letter 

Question Group 58 

Questions 

With our confirmation letter will be a couple of 
relief requests. How will they be handled? 
Can we assume relief is granted? Do we have 
to wait for your SER? 

What is the level of information expected in 
the response to the generic letter? How 
detailed must it be? 

Is "relief required for items per Generic Letter 
89-04 which differ from the ASME Code? 

Response 

A confirmation letter from a particular licensee 
may contain several forms of information, 
depending on the 1ST program. The 
confirmation letter should address the extent to 
which the licensee's program and procedures 
meet the positions attached to Generic Letter 
89-04. It is anticipated that most licensees will 
have to modify their 1ST programs as a result 
of the generic letter. The revised program 
should accompany the confirmation letter. In 
cases where a generic letter position that 
approves an alternative to the ASME Code is 
being followed, a relief request is not required, 
but the deviation from the Code should be 
documented in the 1ST program along with its 
method of approval (i.e., through the relevant 
generic letter position). As a suggestion, 
licensees may reserve the use of the term 
"relief request" for those cases where specific 
staff review and approval are needed before 
implementation. 

If a licensee cannot meet one of the generic 
letter positions, an alternate test method may 
be performed, providing the provisions of 
Paragraph B of the generic letter are met. This 

Paragraph B approach for generic letter posi
tions does not require a relief request but the 
justification should be retained in the 1ST 
program. In that the generic letter does not 
supersede the regulations in any way, the 
option still exists to submit requests for relief 
from the Code for program-related positions in 
the generic letter. For plants not listed on 
Table 1 or 2 (i.e., plants that will be submitting 
a confirmation letter), any requests outside the 
scope of the generic letter that were submitted 
before April 3, 1989 are approved by the 
issuance of the Generic Letter. If a relief 
request is submitted after April 3 or a relief 
request submitted before April 3 is modified, 
the requested relief may not be implemented 
until receipt of staff approval. The date by 
which these relief request approvals are needed 
should be specified in the confirmation letter 
so that their review may be prioritized. 

Verification of Generic Letter 
Implementation 

Question Group 59 

Questions 

When and how is guidance going to be 
provided to the Regional offices on inspection 
and enforcement of the issues stated in the 
Generic Letter? 

Regarding the approval of the 1ST Program 
scope and related relief requests, it appears 
that NRC is not planning to perform detailed 
review and is merely stating that their 
responsibility re. 10 CFR 50.55a is satisfied by 
the generic letter supplemented by plant site 
inspections. This eliminates the pre-approval 
discussions done previously; however little 
guidance is provided to give licensees's 
confidence that the subjective opinions of the 
various inspectors can be anticipated before 
the fact. It would help if there were some 
mechanism whereby a utility could receive an 
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official opinion/ determination with respect to 
program scope and relief request queries in a 
timely manner. 

With respect to inspections, will there be an 
inspection module developed, or is this to be 
an "ad hoc" type of inspection? 

To what extent is the NRC planning to make 
their guidance uniform policy for all 
inspections? It is very important that uniform 
policy be applied at all facilities, regardless of 
the composition of inspecting teams. 

Many alternatives that are given seem vague 
and subject to interpretation. Who decides 
adequacy and what are the ramification of 
differences between licensees and the NRC? 

What guidance will Region/NRR auditors use 
in accessing 1ST Programs for Table 1 or 2 
plants? Will they use the SER or the generic 
letter? 

Response 

The NRC staff has been performing activities 
to provide assurance that application of the 
generic letter by the inspectors will be 
consistent. For example, a meeting to discuss 
the generic letter was held in Rockville, 
Maryland, in April 1989, and each NRC 
Region office was represented. A temporary 
instruction (TI) will be written by NRC/NRR, 
providing guidance to the regional inspectors 
on prioritized inspection activities for 1ST and 
the Generic Letter 89-04. It is intended that 
the TI will be completed in six to eight 
months. Periodic NRR/Region counterpart 
meetings will be held to ensure consistency on 
the 1ST subject matter. Additionally, the 
inspection teams are expected to be made up 
of NRC/NRR, NRC Region, and contractor 
personnel, thereby providing for consistent 

communication. These inspections will assist 
the staff in verifying the adequacy of the 1ST 
program rather than verifying adequacy by the 
traditional staff review. It is intended that the 
inspectors will rely on the generic letter, the 
temporary instruction, and the particular SER 
for Table 1 and 2 plants. These inspections 
will not be performed on an ad hoc basis. 
Although only relief requests will receive NRC 
review before their implementation, licensees 
may direct questions concerning interpretation 
of requirements on the 1ST program and 
procedures to the NRC staff through their 
Project Manager. 

Question Group 60 

Questions 

If the SER does not constitute NRC 
concurrence that the generic letter 
requirements (at least those that are routinely 
addressed in the program submittal) are met, 
then how will issuance of SERs to Table 1 or 
Table 2 plants constitute NRC approval of the 
1ST program? 

Will all SERs issued in the near future, or 
recently issued, incorporate all the issues in the 
generic letter? 

Response 

It is recognized that the positions in Generic 
Letter 89-04 go beyond the areas covered by 
past SERs on inservice testing. Positions 4, 5, 
and 8 deal with procedural matters that are not 
reflected in the 1ST programs and SERs. 
Therefore, it cannot be expected that an SER 
would constitute concurrence that all of the 
generic letter positions have been met. The 
SERs for Table 1 and 2 plants explicitly 
contain approval only for relief requests. 
These SERs can be considered as providing 
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1ST program approval only in that the practice 
has been to perform a thorough review and 
identify problem areas that need resolution. 

Updates and Revisions of the 1ST 
Program 

Question Group 61 

Questions 

If relief requests exist that do what one, or 
any, of the positions state, should these 
requests be retracted with the 
confirmation/resubmittal? 

Do "changes to the program" include 
administrative changes such as referencing 
different procedures, or just intent of program? 

In instances when a licensee modifies their 1ST 
program beyond that currently submitted to 
the NRC, [as discussed in] Paragraph D of the 
generic letter, and reviews the modification 
against the positions found in Attachment 1, is 
it required that the 1ST program modifications 
be submitted to the NRC? 

Our plant is on Table 1. We have revised the 
program to identify Generic Letter 89-04 as a 
reference and made some minor changes 
consistent with the letter. Do we need to 
resubmit the program? 

Are all future revisions to the 1ST program 
required to be submitted to the Commission? 
Section D of the generic letter is silent on this 
subject. 

Does the generic letter mean that program 
submittals are no longer required? Under what 
circumstances are submittals still required? 

Should we provide changes to the NRC as 
soon as made even if numerous "trivial" or 
"typo" changes are being issued? What about 

the "complete and accurate" requirement in 
10CFR50.9? 

Should updated plans document specific relief 
requests that were approved on a prior date? 

Since programs are revised frequently and in a 
piece-meal fashion, does the NRC expect each 
change to be submitted as soon as it's made, or 
istonce per year, once per two years, etc. 
adequate? 

Response 

The NRC staff should have the current 1ST 
program being implemented at each plant even 
if this means that a licensee sends multiple 
submittals to the NRC each year. The most 
up-to-date version of an 1ST program will not 
be used for the purpose of the staff performing 
complete program reviews as has been done in 
the past. Rather, it is needed to prepare for 
1ST inspections and to assist in the review of 
relief requests. The staff would prefer to have 
a complete program rather than individual 
changed pages. The identification in the 
program of the mechanism for approval of 
specific relief requests would be particularly 
helpful. That is, the program should indicate 
whether the approval is (1) through a position 
in Generic Letter 89-04, (2) by virtue of the 
relief request being outside the scope of the 
positions in the Generic Letter and submitted 
before April 3,1989, (3) through the 
mechanism described in Paragraph B in the 
generic letter, or (4) obtained using a relief 
request that will need staff approval by a 
specific date. Currently-approved relief 
requests that follow a generic letter position 
should not be retracted but the source of 
approval (i.e., the generic letter) should be 
identified in the 1ST program. Non-technical 
and minor typographical changes may be held 
until the licensee has collected several such 
changes. This is considered to meet the intent 
of 10 CFR 50.9 for complete and accurate 
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information. For plants not listed in Table 1 or 
2, revisions to the 1ST program should be sent 
when the confirmation letter is submitted. 

Current Considerations 

The program documents submitted to the NRC 
are used to prepare for 1ST inspections and to 
review relief requests. The program document 
need not be submitted more often than 
necessary to reflect major changes, but it is 
expected that licensees make changes to the 
document periodically, and once per cycle, or 
once every other cycle, a complete, up-to-date, 
copy should be submitted to the NRC. The 
1ST program document that is used by the 
NRC for situations that arise at facilities 
should be reasonably up to date. If the 
licensee keeps the 1ST program document up 
to date, it would not be a substantial 
administrative cost to copy it once every two 
to three years and submit it to the NRC so that 
the copy used by the staff reflects changes in 
the pump and valve lists. Unless a licensee 
makes changes to the 1ST program, there is no 
need to submit a copy more often. 

Question Group 62 

Questions 

If valves are added to or removed from the 
system, does the change to the program 
require resubmittal? Can components be 
deleted without prior NRC approval? 

Response 

Neither the Commission regulations in 
10 CFR 50.55a(g), in general, nor Generic 
Letter 89-04, in particular, require the licensee 
to obtain NRC approval on each test on every 
component in the 1ST program. As long as the 
program is consistent with the regulations, the 

ASME Code, and the Generic Letter, relief is 
not required. To amplify, deletions from or 
additions to the 1ST program do not 
necessarily require NRC approval. The burden 
is on the licensee to verify that their 1ST 
program is complete and all components that 
require 1ST are included and tested to the 
extent practical. If a particular component is 
deleted from the 1ST program, documentation 
of the reason in an appropriate place is 
recommended. 

Question Group 63 

Questions 

Please clarify the intent of the last sentence of 
[Section D]: "The modified program should 
comply with the disposition of relief requests 
in any applicable SER based on a previously 
submitted 1ST program." The sentence quoted 
above seems to apply to Table 1 or Table 2 
plants only. Also, the sentence seems to allow 
the use of an extension of a previously granted 
relief request. 

Response 

Section D of the Generic Letter 89-04 applies 
to all plants. Previously approved relief 
requests remain valid. However, if a relief 
request has been denied in an SER, the SER 
usually provides information on the reason the 
relief request was denied and 
recommendations on appropriate actions for 
the licensee. The last sentence of Section D is 
indicating that these recommended actions 
should be followed. 
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Question Group 64 reasons for the changes and the relief requests, 
if any, that require staff review. 

Questions 

It is clear that if an NRC position is covered by 
Attachment 1, then the licensee must either 
comply with or follow the alternate provisions 
contained in Section B of the generic letter. 
But for program changes not covered by 
Attachment 1, [Section D] states that the 
provisions of 10 CFR 50.55a(g) should be 
followed. This infers that a relief must be 
submitted. Further, in accordance with the 
plant Technical Specifications, relief must be 
granted prior to implementation. 

Response 

It is correct that, where an 1ST program 
change is proposed that is outside the scope of 
the positions in the Generic Letter and does 
not meet the Section XI requirements, the 
licensee must submit a relief request to the 
NRC for review. The program change may 
not be implemented prior to staff approval. 

Question Group 65 

Questions 

For plants with SERs, can changes to NRC 
reviewed and approved programs be made 
without additional submittals to the NRC? 
What if changes are in accordance with the 
generic letter? 

Response 

As described in the response to Question 61, 
licensees need to send any changes to their 1ST 
program to the NRC. If these changes are in 
conformance with Generic Letter 89-04, NRC 
review and approval are not necessary. The 
1ST programs submitted to the NRC as a 
result of program changes should indicate the 

Relief Requests 

Question Group 66 

Questions 

If a relief request issued for one unit has been 
approved, can, or will the turnaround time for 
approval of the same relief request on a second 
unit (for a two unit plant) be reduced? 

For future relief requests outside the scope of 
Attachment 1, what is the perceived ability of 
the NRC regarding turnaround time? 

Response 

New relief requests will be evaluated on a 
priority basis. Therefore, the licensee should 
specify the date by which the relief is needed, 
and where possible, should provide additional 
information to assist in this review, such as 
"this relief request is identical to relief request 
number X. in the Unit 11ST program." The 
staff recognizes that, on occasion, there will be 
a need for rapid NRC response. The staff will 
make every available effort to be responsive to 
such needs. 

Question Group 67 

Questions 

If revised relief request submittals are not 
considered approved, then do we continue 
working to the presently approved request? 

Response 

The approved relief request is controlling until 
the licensee receives approval of a revised 
relief request. As we have indicated above, if 
plant operations and ASME Code 
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requirements dictate relief request approval by 
a certain date, the licensee should indicate that 
date in the submittal containing the relief 
request. 

Current Considerations 

For discussion on updates to the 1ST program 
for the 120-month revision, see Section 3.3.3. 

Question Group 68 

Question 

Does a relief request that is grandfathered but 
no longer required still need approval? 

Response 

By grandfathered relief request, we assume 
that the question is referring to a relief request 
not covered by the positions in Generic Letter 
89-04 but submitted before April 3, 1989. 
Withdrawal of relief requests, regardless of the 
prior approval status, is permitted without 
NRC review, presuming the 1ST program 
remains consistent with the regulations, the 
ASME Code, or Generic Letter 89-04. 

Question Group 69 

Questions 

Is a continuous feedback system required to 
provide a mechanism to reverify that relief 
requests are still valid based on ongoing 
maintenance and plant modification activities? 

Response 

The licensee is expected to have a feedback 
system that will maintain the 1ST program as a 
living document that will be updated to be 
consistent with changes in plant configuration. 

If a particular relief request is no longer 
required because of changes in hardware, 
system design, or new technology, the licensee 
is expected to revise the program to withdraw 
the relief request. Conversely, if a system 
modification results in the addition of a 
component to the 1ST program, the feedback 
system should ensure that the Code require
ments or Generic Letter 89-04 provisions are 
met, or that a relief request is submitted, as 
appropriate. 

Question Group 70 

Questions 

Relief request requirements are changed in the 
Generic Letter. Previously approved relief 
requests are now being challenged because the 
NRC uses a different reviewer. This appears 
to be a backfit issue. 

If relief was granted by the NRC for an item 
during the first interval, is the same relief 
granted during the second interval even though 
the relief is not in compliance with GL 89-04? 

In the 1st 10 Year submittal, an SER approved 
a relief request which is not consistent with the 
alternative positions in Generic Letter 89-04. 
Does the generic letter void previously 
approved alternatives/relief requests (via an 
SER) or may these alternatives/relief requests 
not consistent with Generic Letter 89-04 still 
be considered valid and so documented in the 
1ST program? 

When will it be known what the staffs position 
is on SER approved relief requests that 
contradict Generic Letter 89-04 dictated 
testing? 
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Response Current Considerations 

We assume that the questions are not referring 
to interim reliefs but rather relief requests on 
which the NRC staff prepares an SER. 
Assuming that the reviewed information was 
complete, accurate, and remains up-to-date, an 
approved relief request may be currently 
followed even if it conflicts with the Generic 
Letter. These types of situations will be 
reviewed in preparation for inspections. Safety 
significant differences between the approved 
relief request and the Generic Letter will be 
discussed in an effort to obtain licensee 
agreement to adopt the Generic Letter 
position. Where agreement cannot be 
reached, the staff may consider initiation of 
backfit procedures. Relief requests are subject 
to review by the NRC staff at the ten-year 
update for consistency with current NRC 
regulatory positions, including those contained 
in Generic Letter 89-04. Reliefs that are 
inconsistent with the generic letter would likely 
not be approved for a succeeding ten-year 
interval. 

Question Group 71 

Questions 

What is the long term status of the "relief 
system? 

Though the NRC did not "pre-approve" relief 
requests through the guidelines, several 
sections in the guidelines allow the licensee to 
use certain OM-6 and OM-10 requirements 
pursuant to 10 CFR 50.55a(f)(4)(iv). (See 
Section 1). 

Question Group 72 

Questions 

To conform to generic letter positions, what 
does "document in the program" mean? 
Should relief requests be generated with the 
understanding that the generic letter grants 
them? Or does a statement included in the 
program describing how the deviation 
conforms to the generic letter suffice? 

Response 

The 1ST program should include the deviation 
from the ASME Code that the licensee intends 
to take, and the basis for the change just as a 
program would normally contain. There 
should be sufficient information in the program 
to demonstrate that Generic Letter 89-04 is 
applicable to the situation in question and that 
the testing being performed conforms to the 
generic letter. 

Response 

The section of the Commission's regulations 
pertaining to the relief request system is 
10 CFR 50.55a. This regulation is not, and 
cannot be, superseded by Generic Letter 89-
04. A revision to this regulation is under 
consideration. With respect to the "relief 
system as described in the regulation, the staff 
may, at some time in the future, issue 
additional guidance to provide a pre-approval 
mechanism much as the generic letter does in 
certain of its positions. 

Current Considerations 

Although the documents need not be in the 
format of a relief request, the position would 
typically be clearly referenced for each 
applicable component. If the format is a relief 
request, the licensee would typically state that 
it is considered approved by the GL 89-04 
position. (See Section 2.5.3). 
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Question Group 73 

Questions 

Is the following statement correct? A relief 
request submitted prior to April 3,1989 but not 
discussed in any SER and is not a subject of 
generic letter attachment 1 is approved for use 
without any further utility reviews. 

Response 

Relief requests that were on the docket before 
April 3,1989, for plants that are not in Table 1 
or 2 in Generic Letter 89-04 and are topics 
that were not discussed in Attachment 1 are 
approved by this generic letter. Any relief 
requests outside of the Generic Letter 
positions that are submitted after April 3,1989, 
will require staff review and approval before 
implementation. The response to Question 74 
explains the basis for this approach. Other 
statements regarding utility's required actions 
for the review of implementing procedures 
additionally apply. 

Question Group 74 

Question 

What is the NRC's basis for stating that 
approval is by virtue of the generic letter for 
previously submitted relief requests when such 
reliefs could be outside the scope of the 
positions in the generic letter and have not 
undergone NRC review? 

Response 

From the general knowledge of the relief 
requests, the NRC staff selected the technical 
issues considered the most significant to be 
addressed by Generic Letter 89-04. The NRC 
staff checked a sampling of the current 1ST 

programs to provide confidence that those 
issues not addressed in the Generic Letter 
were not highly safety significant. Additional 
issues that would require the NRC staff to 
perform a detailed regulatory analysis may be 
addressed in future generic guidance. 

Question Group 75 

Questions 

Regarding a multi-site, if one unit has an 
approved SER which grants relief on items 
which do not meet all the criteria of the 
generic letter, can the approved SER provide a 
basis for the other unit to go ahead and 
implement the relief request prior to NRC re-
review (assuming design differences do not 
exist between the two units)? 

Response 

When relief is granted in an SER for one 
particular unit on a multiple unit site, that relief 
applies only to the one unit even if the other 
unit is essentially identical. If an SER is 
written for two (or more) units, the relief 
would apply to all units specified in the SER. 
The SER for one unit may not be used as a 
basis for implementing the request before staff 
approval. See also the response to Question 
66. 

Question Group 76 

Questions 

If an SER that is received by a plant on Table 
1 after the generic letter was issued denies a 
relief, and another plant that is not getting an 
SER has the same relief request grandfathered 
(approved), is this fair? 
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Response granted based on conformance to the SER 
stipulations? 

Such situations will be considered by the NRC 
staff when preparing for plant inspections. 
Safety significant differences between the 
approved relief request and Generic Letter 89-
04 will be discussed at that time to try to 
obtain licensee agreement to follow the generic 
letter. If agreement cannot be reached, the 
staff will consider the need to initiate backflt 
procedures. 

Question Group 77 

Questions 

Does the first sentence of [the 1ST 
PROGRAM APPROVAL] section apply to 
Table 1 and Table 2 plants? The last sentence 
infers it does not. 

Response 

The first sentence of the "1ST PROGRAM 
APPROVAL" section of Generic Letter 89-04 
states that "[t]his generic letter approves 
currently submitted 1ST program relief 
requests for licensees who have not received 
an SER provided that they (1) review their 
most recently submitted 1ST programs and 
implementation procedures against the 
positions delineated in Attachment 1 and (2) 
within 6 months of the date of this letter 
confirm in writing their conformance with the 
stated positions." This sentence applies only 
to plants not listed in Table 1 or 2. 

Question Group 78 

Questions 

In the approval process, when an SER 
conditionally gives relief and requires further 
plan changes, is an SER supplement provided, 
or is relief approved by letter, or is the relief 

Diablo Canyon's SER grants several relief 
requests with conditions. We are revising 
reliefs to meet these conditions. Will we need 
NRC approval of revised reliefs prior to 
implementation? 

Response 

If the conditional approval specifically 
identifies what must be done to obtain relief, 
then conformance with the condition is 
complying with the relief. A revised program 
should be sent to the NRC stating that the 
conditions have been met. In that case, a 
follow-up SER would not be issued. Where 
the relief request is denied and the staff asks 
for more information (e.g., additional analysis 
or basis), then a specific request must be made 
to the staff for its review and approval before 
implementation by the licensee. 

Recent and Upcoming SERs 

Question Group 79 

Questions 

For a Table 1 plant, can changes be made to 
the 1ST program in accordance with the 
generic letter, even though the SER has not 
been received? 

Response 

Any licensee may revise its 1ST program to 
conform to Generic Letter 89-04. The licensee 
should provide changes to the 1ST program to 
the NRC as discussed in the responses to 
Questions 61 and 65. 
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Question Group 80 Response 

Questions 

Will the implementation schedule for 
procedure changes and hardware changes be 
specified in the SER? Will this schedule be 
similar to the generic letter; e.g., will the 
licensee have six months to effect procedure 
changes and 18 months/next refueling outage 
to make hardware changes? 

Response 

The implementation schedule for procedure 
and hardware changes will be contained in the 
SER. The NRC staff expects the schedules to 
be similar to those in the Generic Letter 89-04. 
See also the response to Question 57. 

Question Group 81 

Questions 

Before the SER is issued or for the first six 
months thereafter, is it permissible for the 
licensee to use its current 1ST program as 
submitted to the NRC? 

Response 

Licensees should use the current version of 
their 1ST program. The generic letter, in 
effect, provides interim approval of the 
existing program for Table 1 licensees until the 
SER is issued. 

Question Group 82 

Questions 

If a plant with an SER on its 1ST program has 
a 10 year review up coming, how should that 
be handled? Resubmittal? 

A plant with an SER that is preparing a 
revision for the 10-year update should revise 
the program to be in conformance with the 
provisions of Generic Letter 89-04. The 
licensee does need to submit the program 
update to the NRC. The program should 
indicate which relief requests require NRC 
review and approval and which relief requests 
are already approved through the generic 
letter. Staff review and approval of the 
unapproved relief requests are required before 
the licensee implements the new program. 

Alternatives to Positions in the 
Generic Letter 

Question Group 83 

Questions 

Are the new criteria always to be used even if 
it is not applicable? Can it be partially 
implemented if the licensee feels the relief 
request is sufficiently justified by specific in 
house experience? 

Response 

Certain positions in the Generic Letter 89-04 
are not fully applicable to all plants. For 
example, the components listed in positions 3 
and 11 are not applicable to all plants. 
Further, Position 7 is applicable only to BWRs. 
Alternatives to the positions of the generic 
letter, or partial implementation as this 
question suggests, should be justified in 
accordance with Paragraph B of the letter. 
Specific in-house experience is only one of the 
sources of information that should be utilized 
when evaluating alternative testing, and is not 
a substitute for the criteria in Paragraph B of 
the generic letter. 
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Question Group 84 

Questions 

Will any deviations from the requirements in 
the Generic Letter be reviewed and an SER 
issued for those relief requests? 

Is a relief request required when only 2 or 3 of 
the 4 items identified in Generic Letter Item B, 
page 3, can be met? 

Generic Letter 89-04 states in Paragraph B, 
that when licensees are unable to comply with 
the positions of Attachment 1, evaluation of 
alternate testing should address [four criteria]. 
Is it mandatory for each instance to address all 
4 of the above items? In some instances or 
situations, the above items may not apply, or 
only a portion may apply. When evaluating an 
alternate test to one of the Positions of 
Attachment 1 of Generic Letter 89-04, may the 
alternate test be implemented without prior 
NRC approval providing an evaluation is 
performed and documented and retained in the 
1ST Program? Does the documented 
alternative test evaluation in the 1ST program 
have to be formally submitted to the NRC as 
an 1ST program revision, and if so, in what 
time frame? 
On Page 2 of Ted Sullivan's review, he 
indicated that the NRC will not issue SERs in 
Attachment 1 items and justified alternatives. 
Are the justified alternatives the 4 points on 
past component history? Can I use these 4 
alternatives to justify a deviation from the 
Attachment 1 positions? If so, are these then 
approved by the generic letter? After issuing a 
confirmatory letter, can I go through the above 
process to get "automatic" or pre-approval of 
Attachment 1 exceptions in the future? Can 
the 4 points be used for non Attachment 1 
items following a similar process? 

For relief requests not covered by this generic 
letter, is (in accordance with Technical 

Specification 4.0.5) specific written approval 
required prior to implementation? 

Response 

Assuming that Section XI will not be followed, 
Paragraph B of the Generic Letter 89-04 
provides guidance for the situation in which a 
licensee is unable to comply with one of the 
positions of the generic letter because of 
design considerations or personnel hazard (as 
opposed to inconvenience). In such a 
situation, a licensee may develop an alternative 
testing method provided an evaluation is 
performed that addresses four specific criteria. 
The alternate test would not be acceptable 
unless the data associated with those criteria 
are sufficient to justify its adequacy for 
detecting degradation and ensuring continued 
operability. Where the four criteria are 
satisfied, the alternate test is considered 
approved by the generic letter and may be 
implemented. The specific justification is 
expected to be documented in the 1ST 
program submitted to the NRC, but need not 
be documented in the form of a relief request. 
This documentation will be subject to review 
for completeness, accuracy, and applicability 
during NRC inspections. 

If at some time, the circumstances change such 
that the justification obtained through 
Paragraph B is no longer valid, then the 
licensee must submit a relief request for staff 
review before continuing the alternate test. 
Paragraph B may also be used when future 
revisions to the 1ST program relating to the 
generic letter positions are prepared. If all 
four criteria cannot be met, then a relief 
request must be submitted to the NRC and the 
alternate test method cannot be implemented 
until staff approval is received. For technical 
issues outside the scope of the positions in the 
generic letter, the alternative provisions of 
Paragraph B may not be applied and, in these 
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cases, a relief request must be submitted for 
NRC approval before implementation. 

Current Considerations 

Refer to Section 6 for additional information. 

Question Group 85 

Questions 

Since 10 CFR 50.55a(g) is a top tier 
document, is it still permissible to use its 
provisions of the relief request process when 
the requirements of the Code/generic letter 
cannot be met? Must these relief requests be 
approved prior to implementation in 
accordance with plant Technical Specification 
4.0.5? If a required test cannot be done, 
should the utility use the exigency provision? 

Response 

The provisions of 10 CFR 50.55a(g) remain 
available for the licensee's use for submitting 
relief requests and obtaining approvals. In 
accordance with the Technical Specifications, 
approval of relief requests is required before 
implementation. Relief requests should 
indicate the date by which approval is needed. 
Generic Letter 89-04 is providing another 
method of receiving approval of deviations 
from the ASME Code requirements. The 
licensee may prepare a case to justify 
postponement of a particular test on the basis 
of exigency. At this point, we are unaware of 
any aspect of Generic Letter 89-04 that would 
qualify for the exigency provision. 

Current Considerations 

Refer to Section 6 for additional information. 
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Question Group 86 

Questions 

Was the generic letter issued as opposed to 
changing the regulation? Prior to regulation 
changes, will comments be solicited from the 
licensees? 

Response 

Generic Letter 89-04 is not considered an 
alternative to the regulation but is a vehicle to 
obtain preapproved relief from certain ASME 
Code requirements. If the regulation is 
changed, the normal rulemaking process will 
be followed and comments will be solicited. 

Requests for Additional Information 

Question Group 87 

Questions 

How do plants which have received requests 
for additional information (RAI) from the 
NRC but are not on the list of plants to receive 
an SER get RAI items resolved that are not 
addressed in the Generic Letter? 
Does the Generic Letter or the RAI take 
precedence and which one must be complied 
with? 

We received 86 questions (RAI from NRC) of 
which some were general in terms. A couple 
dealt with justification wording in which the 
questioner recommended a more detailed 
justification, although the alternate method 
would remain the same. Would we have to 
make these recommended changes and 
resubmit, or can we leave them alone? If 
revision is more of an administrative wording 
issue, then are they considered to require an 
SER? 



What do I do about an RAI that I received 
prior to the generic letter and issues in the RAI 
are outside Attachment 1? 

Response 

There are a small number of plants that have 
received RAIs and that have not had an 1ST 
review meeting to discuss the RAI. Utilities in 
this category are plants not on either Table 1 
or 2 and are expected to respond to Generic 
Letter 89-04 with a confirmation letter. 
Utilities that have received RAIs do not need 
to respond explicitly to the RAIs, but should 
use them to assist in responding to the generic 
letter. The RAIs provide an indication of 
possibly weak or questionable aspects of an 
1ST program. For those cases where the intent 
of an NRC question is unclear, licensees may 
obtain clarification through the NRC Project 
Manager. 

Question Group 88 

Questions 

Some questions in a recent RAI are in conflict 
with previously approved relief requests. 
Which one must be complied with? 

Response 

Previously approved relief requests remain 
valid despite what might appear to be a 
conflicting position in an RAI. This statement 
assumes that the previously approved relief 
was granted on the basis of accurate and 
complete information available to the NRC 
staff at that time. 

Modification of the Generic Letter 

Question Group 89 

Questions 

Is a NUREG to be issued on this Generic 
Letter to clarify underlying issues? 

Response 

There is no current plan to prepare a NUREG 
document to clarify any underlying issues with 
Generic Letter 89-04. These minutes will be 
sent to all licensees and attendees who 
provided their address. 

Question Group 90 

Questions 

Will Generic Letter 89-04 be updated from 
time to time to provide additional positions on 
1ST programs in areas such as the following? 
The ASME Section XI Code does not require 
leak testing for valves where leakage is 
continuously monitored, however, for PWR 
plants the NRC often requires leak testing for 
Category A valves such as the RCS 
accumulator/core flood discharge check valves 
which are monitored continuously for seat 
leakage. 

Response 

The staff has no plan to issue a supplement to 
Generic Letter 89-04. Another generic letter 
on 1ST may be issued in the future, but would 
cover new topics or expand on the current 
scope of components covered by the 1ST 
program required by the ASME Code. The 
Code does require that valves whose leak tight 
integrity is important for performance of their 
safety function be individually leak rate tested. 
From the staffs experience, most continuously 
monitored leakage detection systems do not 
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verify the leaktight integrity of each valve in 
the flow path and the staff does not consider 
these systems to meet the Code requirements. 

Current Considerations 

The Code requirements allow that the licensee 
need not leak test valves which function during 
of plant operation in a manner that 
demonstrates functionally adequate seat 
tightness; however, the valve record shall 
provide the basis for the conclusion that 
operational observations constitute satisfactory 
demonstration. 

Backfit Concerns 

Question Group 91 

Questions 

The Generic Letter states that "In cases where 
conformance with the stated positions would 
result in equipment modifications, the licensee 
should provide in his conformation letter a 
schedule for completing the required modifica
tions." The Generic Letter goes on to state 
acceptable schedules for completion of these 
mods. Are these modifications subject to the 
provisions of 10 CFR 50.109 backfitting? 

Please confirm that the NRC's opinion and 
present position is that the generic letter is not 
considered a backfit for all utilities. 

Does the staff intend to do a backfit analysis 
regarding this position? We currently have 
approved relief requests for the first Ten Year 
Interval in which the staff has found our lack 
of instrumentation acceptable. This applies to 
other positions as well. 

Do the modifications that are needed to 
conform with the stated positions require a 

backfit? If modifications are necessary to 
comply with the stated positions, are relief 
requests necessary if it is deemed impractical 
to make the modifications? If not through 
relief, how do we deal with these issues? 
What if no maintenance history is available to 
substantiate relief? 

Defend or explain your basis for saying the 
generic letter does not require a backfit. 

Response 

Generic Letter 89-04 was presented to the 
NRC's Committee to Review Generic 
Requirements (CRGR) as a backfit issue, and 
certain positions were identified as changes to 
past staff positions. As discussed with the 
CRGR, the staff determined that those 
positions in the generic letter that represented 
changes from previous staff positions were 
necessary in order to bring licensees into 
compliance with the Commission's regulations. 
Therefore, according to 10 CFR 50.109 
(a)(4)(i), a backfit analysis was not required to 
justify issuance of the generic letter. If the 
positions in the generic letter cannot be met, 
the option discussed in Paragraph B may be 
available. Further, if the licensee will not be 
following the generic letter positions, 
Paragraph B of the letter, and the ASME 
Code, the licensee must submit to the NRC 
staff a request for relief from the ASME Code. 

Where a licensee is following a provision of its 
operating license or a particular exemption 
from the ASME Code that was granted by the 
NRC staff, a backfit analysis would need to be 
performed by the NRC staff before requiring 
any change to that licensee practice. With 
respect to the staff review of previously 
approved relief requests at the ten-year update 
of the 1ST program, however, a backfit 
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analysis would not be necessary. See the 
response to Question 70. 

U s e o f O M - 6 a n d l O 

Question Group 92 

Questions 

When addressing cold shutdowns, OM-10 uses 
statements like "sufficient duration" and "shall 
continue." When trying to implement these 
statements, operations personnel frequently 
ask what is the NRC's definition of a cold 
shutdown of sufficient duration. Is cold 
shutdown testing expected to be back to back 
tests or can 1 or 2 days breaks be acceptable 
(i.e. shall continue is not easily defined)? 

In 1987 and early 1988, the NRC rejected a 
general relief request to use OM-6 criteria for 
flow and delta pressure for pumps. Can we 
now revise our program to use the criteria of 
OM-6 and OM-10? If the answer is yes, do 
we need a relief request? 

What is the time frame for the 
10 CFR 50.55a(g) change? Is the NRC willing 
to accept the currently approved OM-6/OM-
10? Will any of the guidance provided in the 
generic letter change with the implementation 
of Part 6 and Part 10 of OM? 

Once OM-6 and OM-10 are approved, will it 
be required to implement them immediately 
(within 6 months) or will they be implemented 
at the next program update? 

Response 

Rulemaking to reference ASME standards 
OM-6 and 10 in the regulations is underway at 
this time. It can be said, however, that, in 
some recent relief request evaluations, the use 
of the pump allowable range limits identified 
in OM-6 for flow rate and differential pressure 

has not been found acceptable to the staff. 
The staffhas not completed its assessment of 
the inter-relationship of Generic Letter 89-04 
and OM-6 and 10. When appropriate refer
ences to OM-6 and 10 are incorporated in the 
regulations, these standards may be used by 
the licensee as the regulations permit the use of 
more recent referenced standards. We 
anticipate that rulemaking to reference these 
standards will be issued for public comment in 
the near future. 

Current Considerations 

On September 8,1992, the revised rule took 
effect, as discussed in several sections of the 
guidelines. The NRC did not require plants to 
update on an accelerated schedule. (See 
10 CFR 50.55a). 

Solenoid-Operated Valves 

Question Group 93 

Questions 

To perform position indication testing on 
solenoid operated valves, is a light check 
acceptable or must the position verification be 
performed by running the system or injecting 
air, etc. to prove valve position? Is a remote 
position verification required for SOVs with 
no positive means available? 

Response 

Verification of remote position indication by 
IWV-3300 is required to ensure that the 
indication accurately reflects actual valve 
position. This could take the form of a 
differential pressure test, flow rate 
measurement, or other change in some 
parameter that positively shows that the valve 
is in the indicated position. An indirect 
verification, using techniques such as 
radiography, may also be acceptable. 
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Current Considerations 

Refer to Sections 4.2.5, 4.2.6, and 4.2.8 for 
additional information. 

General Questions 

Question Group 94 

Questions 

Please clarify what is meant by "one part of a 
broad effort" in the Background section of the 
Generic Letter. 

Response 

Generic Letter 89-04 is part of a larger 
program to improve 1ST throughout the 
industry and to provide additional information 
and clarification on the subject to all affected 
parties. The joint ASME/NRC Symposium on 
1ST held in Washington, D. C, in August 1989 
is also part of this effort. Additional generic 
regulatory guidance may be prepared on other 
1ST aspects. For a discussion of the "broad 
effort" that NRC is pursuing, refer to the 
summary of the presentation by Tad Marsh 
provided in these meeting minutes. 

Question Group 95 

Questions 

How do the Generic Letter 89-04 
requirements differ from the ASME 
requirements? 

Response 

Generic Letter 89-04 is intended to provide 
fundamental information on the NRC's 
interpretation of certain Technical 
Specifications and ASME Code requirements, 

and to identify certain alternative testing that 
the NRC staff finds acceptable. The generic 
letter also goes beyond the ASME Code in 
that it covers procedural issues in addition to 
programmatic issues. 
The generic letter may contain Code 
interpretations that differ from those of certain 
licensees. The one area that we are aware of 
in the generic letter that is different from the 
Code is contained in Position 8 on the starting 
point for the time period in Technical 
Specification action statements. This position 
is consistent with other Technical Specification 
starting points. This position is also 
articulated in the bases for certain of the 
Standard Technical Specifications. 

Question Group 96 

Questions 

In a refueling outage that is greater than 3 
months, how is the cold shutdown frequency 
handled? Can we perform the cold shutdown 
procedure once during the outage or do we 
perform the cold shutdown procedure every 3 
months during the outage? 

Response 

When a component is required to be in service 
during the outage, the testing is expected to be 
performed quarterly during the outage. When 
a component is not required to be operable 
during an outage, the testing need not be per
formed quarterly. In accordance with IWV-
3416 of the ASME Code, however, those 
valves must be tested within 30 days before 
return of the system to operable status. 
Further, as required by IWP-3400(a), pumps 
must be tested within one week after the plant 
is returned to normal operation. 
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Current Considerations Question Group 99 

Refer to Section 3.1 for additional information. 

Question Group 97 

Questions 

Is radiography on check valves an acceptable 
method for determining valve position? 

Response 

Radiography may be utilized if it indicates the 
position of the valve disk. 

Question Group 98 

Questions 

Most plants have been given relief from 
measuring pump bearing temperatures per 
IWP-4310. Is it the policy of the NRC that 
this will continue to be an item of "generic" 
relief? 

Response 

It is true that some plants have been given 
relief from measuring pump bearing 
temperatures on the basis of the impracticality 
of measuring temperature for specific pump 
designs. This issue has not been treated as an 
item of "generic relief because each relief 
request has been individually evaluated. For 
the foreseeable future, NRC will continue to 
evaluate these relief requests on a case-by-case 
basis. 

Current Considerations 

Refer to Section 5.1.2. 

Questions 

Where pump parameter measuring instruments 
do not meet the specific requirements of the 
Code but do satisfy the fundamental technical 
requirements for testing, would it be 
acceptable to allow relief? 

Response 

It would be difficult to answer this question 
without more specific information. There have 
been cases where relief requests in this area 
have been approved. In those cases, however, 
the basis for relief has been that the 
instrumentation has been adequate to meet the 
fundamental objective of detecting 
degradation. In relief requests of this type, the 
licensees should address the reason that the 
ASME Code requirements are not currently 
being met and the basis for concluding that the 
fundamental objectives of 1ST are being 
accomplished. 

Current Considerations 

Refer to Section 5.5. 

Question Group 100 

Questions 

The schedule for exercising manual valves 
should be extended to something less than 
once each quarter. Is this feasible? 

Response 

We are not aware of a basis for exercising 
manual valves at a frequency different from 
other valves. Because this subject is not 
specifically related to Generic Letter 89-04, it 
was not addressed at any length during the 
meeting. If the licensees are aware of reasons 
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why the frequency should be changed, we 
recommend that this subject be explored with 
the ASME OM Working Group on Valves. 

Current Considerations 

The licensees for certain plants disregard 
manual valves in planning the 1ST programs; 
however, manual valves that have a safety 
function that requires repositioning are 
required to be stroked at the Code-specified 
frequency. To date, no changes have been 
made by the OM Committee. See Section 
4.4.6. 

Question Group 101 

Question 

It has been said that some plants have excellent 
1ST organizations. Who are they? 

Response 

Dresden is one example of a facility with a 
good 1ST organization. 

Question Group 102 

Question 

How do we handle cold shutdown 
justifications in the future? 

Response 

Cold shutdown justifications were previously 
reviewed by NRR for adequacy. In the future, 
they will be reviewed during 1ST inspections. 
The cold shutdown justifications are expected 
to be described in the 1ST program the licensee 
provides to the NRC staff. 

Current Considerations 

Refer to Section 3.1.1. 

Question Group 103 

Question 

After this meeting, what is the process for 
getting further questions answered regarding 
the generic letter? 

Response 

These meeting minutes will be distributed, 
which should answer most of the industry's 
questions. If after reading the meeting minutes 
you still have questions, you may contact the 
cognizant personnel through the NRC Project 
Manager. 

Question Group 104 

Questions 

Does "needed to mitigate the consequences of 
an accident" mean an accident as described in 
Chapter 14 of the Final Safety Analysis Report 
(FSAR)? 

Response 

We assume that the question is directed to the 
chapter of the FSAR describing accident 
analyses performed by the licensee. Those 
analyses are intended to provide confidence 
that the public health and safety will be 
protected in the event of certain accidents and 
anticipated transients at a nuclear power plant. 
The term "accident" is also used in different 
sections of the Commission's regulations. For 
example, Appendix B to 10 CFR Part 50 
establishes quality assurance requirements for 
the design, construction, and operation of 
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"structures, systems, and components that 
prevent or mitigate the consequences of 
postulated accidents that could cause undue 
risk to the health and safety of the public." 
Part 100 describes structures, systems, and 
components that must be designed to remain 
functional during a "safe shutdown 
earthquake" as those necessary to ensure: 

(1) the integrity of the reactor 
coolant pressure boundary, (2) the 
capability to shut down the reactor 
and maintain it in a safe shutdown 
condition, or (3) the capability to 
prevent or mitigate the consequences 
of accidents which could result in 
potential offsite exposures compar
able to the guideline exposures of this 
part. 

As can be seen, the term "accident" is used by 
the Commission to describe a broad range of 
possible adverse events at a nuclear power 
plant. Therefore, although most of the acci
dents of concern to 1ST are addressed in the 
accident analyses chapter, licensees should be 
aware that there may be other accident 
analyses in the FSAR that need to be 
considered. 

Question Group 105 

Questions 

This question is in reference to 
10 CFR 50.55a(g)(4): "...to the extent 
practical within the limitations of design, 
geometry, and materials of construction of the 
components." In reviewing this wording, 
along with the statements of consideration, do 
you think this rule was intended to impose 
plant modifications as a result of meeting 
subsequent editions and addenda? That is, 
once the staff evaluates a licensee's 
determination of impracticality, will theNRC 

impose plant modifications as alternate 
requirements? 

Response 

The NRC staff in the Mechanical Engineering 
Branch of NRR has had lengthy discussions 
with the NRC Office of the General Counsel 
on this matter. The current interpretation of 
the rule is that it is not intended to require a 
blanket imposition of all plant modifications 
that would be necessary to comply with 
subsequent editions and addenda. The rule 
does require an evaluation of the impact on the 
licensee, that is the impracticality of making 
the modifications, as part of an assessment of 
the requests for relief from the ASME Code 
requirements. The legal staff has stated that 
there is nothing in the regulations that relieves 
licensees from making all hardware 
modifications to the plant to comply with 
changes to 1ST requirements throughout a 
plant's life in later editions of Section XI. 
Some hardware modifications can be required. 
The difficult issue to resolve is how much may 
be required. For example, major equipment or 
piping modifications may be beyond the 
limitations of practicality in meeting 
subsequent editions of the Code. We, 
however, regard modifications such as the 
installation of instrumentation to be practical 
as used in 10 CFR 50.55a(g)(4). 

Question Group 106 

Questions 

For plants that do not have operating licenses, 
10 CFR 50.55 requires that you apply the 
codes that are in effect 12 months prior to 
plant startup. Where does the 6 month 
conformance letter stand for construction 
plants in this situation? 
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Response 

There are only two plants expected to receive 
operating licenses for which the staffs review 
of the 1ST program has not been completed. 
These plants are Comanche Peak and Watts 
Bar. These two plants will be treated 
essentially as Table 1 plants in that a review 
will be completed and an SER issued. The 
reviews of the Comanche Peak and Watts Bar 
1ST programs, however, may not be 
completed in the same time frame as the 
reviews for plants listed in Table 1. To obtain 
the scheduled completion dates for the 1ST 
program reviews, the Comanche Peak and 
Watts Bar organizations should contact their 
respective NRC Project Managers. 

Question Group 107 

Questions 

Currently, we only test the ICS pump suction 
check valves ICS 3 A(B) to verify they open as 
part of the ICS pump test. Originally, the only 
safety function recognized was for the valves 
to open to provide a water source, the RWST, 
to the ICS pumps. During an independent 
review of the 1ST program, it was determined 
that these valves may also have a safety 
function to close when the pumps are taking 
suction from the RHR system. These valves, if 
they failed open, could provide another 
flowpath (to the RWST) besides the normal 
flowpath to containment. This flowpath would 
also allow potentially contaminated water from 
the containment sump into the RWST (NOT 
DESIRABLE). As part of our company's in-
house safety system functional inspection, it 
was determined that if these check valves 
failed open, adequate flow to the containment 
would still be achieved. We are also 
converting the manual valves upstream of ICS 

3 A(B) into motor operated valves in order to 
prevent sump water from getting into the 
RWST. Do these check valves need to be leak 
tested? 

Should Category A be applied to valves other 
than containment isolation valves (e.g., valves 
which isolate HVAC damper air accumulators: 
checks/SOVs)? 

Response 

The NRC staff has a generic concern with the 
current practice of categorization of check 
valves. The ASME Code assigns all check 
valves as Category C. If seat leakage of a 
check valve is limited to a specific amount, the 
Code also requires that valve to be assigned to 
Category A. Whereas Category C check 
valves are required by the Code only to be 
exercised on a periodic basis, Category A/C 
check valves must be leak tested in addition to 
being exercised. The NRC staff has found 
that, in many instances, check valves are not 
being assigned to Category A/C despite the 
fact that credit is taken by the licensee for the 
check valve providing an essentially leak tight 
function. The categorization of a check valve 
is not dependent solely on the function 
performed by the valve, such as whether it is a 
containment isolation valve. When 
determining the proper categorization of a 
check valve, a licensee should take all 
applicable aspects into account. For example, 
the licensee should determine (1) whether the 
flow requirements for connected systems can 
be achieved with the maximum possible 
leakage through the check valve, (2) the effect 
of any reduced system flows resulting from the 
leakage on the performance of other systems 
and components, (3) the consequences of the 
loss of water from the system, (4) the effect 
that backflow through the valve may have on 
piping and components, such as the effect of 
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high temperature and thermal stresses, and (5) 
the radiological exposure to plant personnel 
and the public caused by the leak. If any of the 
above considerations indicate that Category C 
testing may not be adequate, licensees should 
assign the check valve to Category A/C and 
should comply with the associated leak testing 
requirements. 

Question Group 108 

Questions 

What is the NRC's opinion, per Generic Letter 
89-04, of non-quantifiable demonstrations of 
performance? For example, a solenoid valve 
has no position indication that can be observed 
or timed, but bearing temperatures show no 
overheating. 

Response 

The NRC staff is discouraging the use of 
qualitative criteria as an alternative to the 
Code- required component testing. Licensees 
should strive to develop a quantitative method 
of determining the ability of a component to 
perform its required functions. This 
recommendation is based on the goal of 1ST to 
detect degradation prior to failure of the 
component. For specific examples, see the 
response to Question 1. With respect to the 
specific question, more details would be 
necessary before arriving at the acceptability of 
the suggested method. 

Question Group 109 

Questions 

Should LaSalle County Station be on Table 2 
of Generic Letter 89-04? If not, why? Zion 
Station underwent the same review 2 months 
after LaSalle and they appear on Table 2. 

Response 

Although the LaSalle nuclear power plant 
received an SER about a year ago, a significant 
revision to its 1ST program was subsequently 
submitted for NRC review. The NRC staff 
determined that a review of the 1ST program 
could not be completed in the necessary time 
frame. In the context of Generic Letter 89-04, 
LaSalle, therefore, has been classified as a 
plant that does not possess a current SER and 
will not be receiving an SER. As a result, 
LaSalle is expected to respond to the generic 
letter in accordance with the implementation 
provisions for plants not listed in Table 1 or 2. 

Question Group 110 

Questions 

What additional NRC guidelines can be 
provided on testing skid-mounted pumps and 
valves (i.e., diesel generator systems: lube oil 
pumps/valves, internal engine cooling; RCIC 
systems — condensate vacuum pumps with 
only one source of power, etc.)? Most of 
these pumps and valves do not have the 
necessary test instrumentation to support 
ASME Section XI testing and do not fall 
within the scope statements of IWP and IWV. 
Will modifications need to be performed? 

Response 

The purpose of inservice testing is to provide 
assurance of the operability of components and 
to detect degradation in their performance. 
Where a particular component is integrated 
with other components in a system, it may be 
difficult to perform an individual test of that 
component. In specific cases for which 
individual testing is not feasible, an alternate 
test should be proposed by the licensee. In 
developing an alternate test, the licensee 
should attempt to develop quantitative criteria 
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to evaluate the operability and condition of the 
component. 

Current Considerations 

Refer to Section 3.4. 

Question Group 111 

Questions 

Is temporary flow instrumentation (i.e., 
portable flow meter) permitted in lieu of a 
modification to install permanent flow 
instrumentation? If so, is relief required? 

Response 

The staff does not interpret the ASME Code 
as excluding the use of portable flow rate 
instrumentation, such as ultrasonic. We have 
seen difficulty, however, in meeting the Code-
specified accuracy requirements with these 
instruments. 

Question Group 112 

Questions 

Is trending a requirement for pumps? Is it a 
requirement for valves? The Code and the 
regulations do not address this, nor does the 
generic letter. 

Response 

We define "trending" as the analysis of test 
data to detect degradation of the tested 
component and to enable preventive 
maintenance to be performed before significant 
challenges to component operability occur. 

The ASME Code contains few requirements 
for trending of test data. For example, the 
ASME Code in IWV-3417(a) provides for 
more frequent stroke-time testing of power-
operated valves where an increase in stroke 
time is seen from a previous test. The NRC 
staff allows a reference value to be used for 
this comparison in Position 6 of Generic Letter 
89-04. In IWV-3427(b), the Code provides 
for more frequent testing, and possibly 
maintenance, where the leak rate of a large 
valve increases beyond a specified amount 
from one test to another. In Position 10 of the 
generic letter, the NRC staff explains its view 
that this provision of the Code may not be 
worthwhile and may be suspended. Although 
the ASME Code is weak in the area of 
trending, the NRC staff remains of the view 
that trending is a valuable tool in the 1ST 
program. The Commission's regulations can 
be interpreted to require efforts in this area. 
More explicit guidance for trending may be 
developed in the future. In the meantime, we 
recommend that licensees analyze 1ST data to 
take advantage of the benefits of trending. 

Current Considerations 

The O&M Committees are processing several 
revision that address trending for pumps and 
valves. The NRC continues to believe that 
trending is a useful tool. With the movement 
toward performance based testing (e.g., local-
leak rate testing, check valves), data will be 
more important in the near future for uses that 
are not currently implemented. In using 1ST 
data, trending of every component and 
measured parameter may not be useful, but the 
data should be maintained for trending when a 
use is defined. 

NUREG-1482 A-72 



APPENDIX B 

VALVE TABLES 



POINT BEACH NUCLEAR PLANT 
INSERVICE TESTING PROGRAM 

APPENDIX E 
VALVE PROGRAM TABLE 
UNIT2 

SYSTEM: Containment Spray 
DRAWING NO.: M l I0E035. Sheet 3 

VALVE CORD FUNCTION CLASS CAT SIZE TYPE ACT POS REQMT FREQ REMARKS 

SI-O0U60C CIO CS Pump 1-PI48 
Disch 

2 B 6 GA MO C BT-O 
PIT 

QR 
QR 

SI-0M60D CIO CS Pump I-PI4B 
Ditch 

2 B 6 GA MO C . BT-O 
PIT 

QR 
QR 

SI-O0862A III CS Pump I-PI4A 
Discb 

2 A/C 6 CK SA C CV-O 
SLT-I 

QR 
RR VRR-23. 29 

SI-O0S62B Cll CS Pump 1-PI4B 
Ditch 

2 A/C 6 CK SA C CV-O 
SLT-I 

QR 
RR VRR-23, 29 

SI-O0862G HII Train "A" Tea* 
Isolation 

2 A 6 GA MA C SLT-I RR Passive 
VRR-23 

SI-OOS62H Dll Train "B" Teal 
Isolation 

2 A 6 GA MA C SLT-I RR Passive 
VRR-23 

SI-O0S64A HII CS Pump Test Recirc 2 A .75 GL MA C SLT-I RR Passive 
VRR-23 

SI-00864B Cll CS Pump Test Recirc 2 A .75 GL MA C SLT-I RR Passive 
VRR-23 

SI-00868A 112 CS Nozzle A Hdr 
Isolation 

2 A 6 GA MA O SLT-I RR Passive 
VRR-23 

SI-00K8B CI2 CS Nozzle B Hdr 
Isolation 

2 A 6 GA MA O SLT-I RR Passive 
VRR-23 

INSERVICE TESTING PROGRAM 
Revision 4 
March 30, 1993 
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Quad Cities Nuclear Power Station, Units l and 2 
I N S E R V I C E T B S T T O G PROGRAM - V A L V E S 

T»b1« 1.0-7 
UNIT 1 VALVE LISTIN6 

0RAWIN6 : H-0046 
DRAWING TITLE : HIGH PRESSURE COOLANT INJECTION PIPING 

VALVE NUMBER 

2 3 0 1 - 0 0 3 -MO 

OWS 1ST 
C00R CLASS 

A-7 2 
FUNCTION : 

RELIEF 
NORMAL REQUEST 

FUNCTION SIZE BOOY ACTU- POSI- TEST TEST OR COLO TECHNICAL 
CATEGORY (INCH) STYLE ATOR TION TYPE FREQ SHUTDOWN POSITION 

10.000 GA NO BTO M3 
PIT Y2 

HPCI STEAM SUPPLY/BL0CKIN6 VALVE. PRE-HEATS THE SUPPLY LINE 
2301-004 -MO C-9 10.000 GA MO 

FUNCTION 

) AT-01 RR 
BTC CS 
BTO CS 
PIT Y2 

HPCI STEAM SUPPLY FROM THE REACTOR VESSEL TO THE TURBINE 

CS-23A 
CS-23A 

2301-005 -MO B-10 1 

FUNCTION 

10.000 GA HO ) AT-01 RR 
BTC CS CS-23A 
BTO CS CS-23A 
PIT Y2 

HPCI STEAM SUPPLY FROM THE REACTOR VESSEL TO THE TURBINE 
2301-007 -AO E-6 2 

FUNCTION 
C 14.000 CK AO SYS CTO CS 

PIT Y2 
: HPCI INJECTION LINE TO FEEDWATER BACKFLOW PREVENTION 

CS-OOA 
1 

2301-008 -MO E-6 2 
FUNCTION 

B 14.000 GA HO C BTO H3 
PIT Y2 

: HPCI INJECTION LINE TO FEEDWATER ISOLATION 
2301-009 -MO E-5 2 

FUNCTION 
B 14.000 GA HO 0 BTO M3 

PIT Y2 
: HPCI INJECTION LINE TO FEEDWATER ISOLATION 

2301-010 -MO E-5 2 
FUNCTION 

B 12.000 a HO C BTC M3 
PIT Y2 

: HPCI FULL FLOW TEST RETURN TO CONDENSATE STORAGE TANK 
2301-014 -MO C-6 2 

FUNCTION : 

B 4.000 a HO C BTC M3 
BTO M3 
PIT Y2 

: HPCI MINIMUM FLOW RECIRCULATION LINE ISOLATION 
2301-020 E-l 2 

FUNCTION : 
C 16.000 CK SA SYS CTC SA 

: HPCI TO CONDENSATE STORAGE TANK BACKFLOW PREVENTION 
RV-OOF 

2301-023 -*V B-3 2 
FUNCTION : 

C 1.500 RV SA C CT-SP YA 
: HPCI BOOSTER SttTlON LINE OVERPRESSURE PROTECTION 

2301-026 0-10 1 
FUNCTION : 

A/C 1.000 XFC SA SYS AT-02 RR 
CTC RR 

: MAIN STM TO HPCI DP/P HI SIOE EXCESS FLOW CK VLV 
RV-OOB 

2301-027 0-10 1 
FUCCTIM : 

A/C 1.000 XFC SA SYS AT-02 RR 
CTC RR 

: MAIN STM TO HPCI OP/P LO SIOE EXCESS FLOW CK VLV 
RV-OOB 

Revision 4 VALVES 
1-62 
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BVFS-1 1ST 
VALVE TESTING OUTLINE 

SYSTEM NAME Main Steam SYSTEM NUMBER: 21 

VatvaMarfc Valve 
Oats 

Valve 
cmetnr Iff

 

Valv* 
MSA 

Orawinfl 
T M I 

Requirement 

CSJor 

Requests Comments 
VatvaMarfc Valve 

Oats 
Valve 

cmetnr Iff
 

Valv* 
MSA OHM* . C o « 4 

T M I 
Requirement 

CSJor 

Requests Comments 
PCV-1M3-101A 2 B 6 GiOtM A 21-1 AS Q3T CSJ23 lOST-I.IO-Sfroke A Time Open/Closed (CSDMRPV) 

SV-1MS-101A 2 c 6 x 1 0 Relief 21-1 B-4 SPT 1BVT 1.21.1 or 1BVT 1.21.2-(R) 

TV-1M8-101A 2 a/c 32 Inverse 
Check 

O 21-1 B 4 Q3T CSJ24 10ST-21.4-Stroke A Time Closed (CSDJ(RPV) 

MCV-1MS-101B 2 a 2 Gtoba S 21-1 E4 QST 10ST-47.3A(3B)-Stroke A Time Closed (Q)(RPV) 

NRV-1MS-101B 2 B/C 32 Check o 21-1 D-t QS CSJ22 1OST-1.10-FS.RD (CSD)(RPV)' 

PCV-1MS-101B 2 B 8 Globe A 21-1 C-S QST CSJ23 lOST-I.IO-Stroke A Time Open/Closed (CSD)(RPV) 

SV-1U3-101B 2 C 6 x 1 0 Relief 21-1 D-4 3PT 1BVT 1.21.1 or 1BVT 1.21.2-(R) 

TV-1M3-101B 2 B/C 32 (nvorse 
Check 

o 21-1 0 4 QST CSJ24 tOST-21.5Stroko A Time Closed (CSDJ(RPV) 

MCV-1US-101C 2 a 2 Globe s 21-1 G-« C)ST 10ST-47.3A(3B)-Stroke & Time Closed (Q)(RPV) 

NRV-1MS-101C 2 aye 32 Check o 21-1 F-S QS CSJ22 1OST-1.10-FS.RD (CSD){RPV) 

PCV-1US-101C 2 B e Globe A 21-1 E-S QST CSJ23 1O3T-1.10-Stroke & Time Open/Closed (CSD)(RPV) 

SV-1MS-101C 2 c 6 x 1 0 Relief 21-1 E-4 SPT 1BVT 1.21.1 or 1BVT 1.21.2-(R) 

TV-1MS-101C 2 B/C 32 Inverse 
Check 

O 21-1 F-a QST C3J24 10ST-21.6-Stroke A Time Closed (CSO|(RPV) 

SV-1MS-102A 2 c 6 x 1 0 Relief 21-1 B4 SPT 1BVT 1.21.1 or 1BVT 1.21.2-(R) 

SV-1MS-102B 2 c 6 x 1 0 Relief 2 M D-4 SPT 1BVT 1.21.1 or 1BVT 1.21.2(R) 

SV-1MS-102C 2 c 6 x 1 0 Relief 21-1 E-4 SPT 1BVT 1.21.1 or 1BVT 1.21.2-(R) 

SV-1MS-103A 2 c 6 x 1 0 Relief 21-1 B-4 SPT 1BVT 1.21.1 or 1BVT 1.21.2 (R) 
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Valve 
Nuntoer 

Flow 
Diagram 
(Coord,) 

8378A M1-0253-A 
(B-5) 

M2-0255 
(G-3) 

8378B M1-0253-A 
(B-5) 

M2-0255 
(G-3) 

DO 
*- 8379A M1-0253-A 

(B-5) 
M2-0255 
(G-3) 

83796 M1-0253-A 
(B-5) 

M2-0255 
(G-3) 

8381 M1-0253-A 
(E-3) 

M2-0255 
(E-2) 

Valve/ ActmWr 
Jffit- SlZfi 
CK/SA 3 

CX/SA 

CK/SA 

CX/SA 

CK/SA 

COMANCHE PEAK STEAM ELECTRIC STATION UNIT 1 6 2 
INSERVICE VALVE TESTING PLAN 

TABLE 4 - CHEMICAL and VOLUME CONTRa 
PAGE 9 OF 12 

Test Parameters/Schedule 
Code 
(lass 

Cate
gory 

Func
tion 

Safety 
Func. 
Pos. 

Leak 
Test 

Exercise 
Test 

Fail 
Safe 
Test 

Position 
Indicator 

Test Remarks 
1 C A 0 N/A CV/Q 

(8) 
N/A N/A Boration Flowpath 

C N/A CV/CS 
(2) 

RR V5 
N/A N/A Reactor Coolant Pressure 

Boundary 

1 C A 0 N/A cv/o 
(8) 

N/A N/A Boration Flowpath 

C N/A CV/CS 
(2) 

RR V5 

N/A N/A Reactor Coolant Pressure 
Boundary 

1 C A 0 N/A CV/O 
(8) 

N/A N/A Boration Flowpath 

C N/A CV/CS 
(2) 

RR V5 

N/A N/A Reactor Coolant Pressure 
Boundary 

1 C A 0 N/A CV/Q 
(8) 

N/A N/A Boration Flowpath 

C N/A CV/CS 
(2) 

RR V5 

N/A N/A Reactor Coolant Pressure 
Boundary 

2 A/' A 0 N/A CV/Q N/A N/A Boration Flowpath 
C LTJ/TS CV/CS 

(2) 
N/A N/A Containment Isolation 

I 2 

I 2 

Rev. 2 
April 30. 1993 



ASME SECTION XI VALVES UNIT 2 

|^K|y||| iSI 
2CC-73-1 2CC 21 RCP BRG WTR SUPPLY CHK NF-39240-1 39 c ACT-OPEN E Q 

2CC-73-2 2CC 22 RCP BRQ WTR SUPPLY CHK NF-39246-1 39 c ACT-OPEN E Q 

CV312S3 2CC 21 EXCS LTDWN HT EXCH OUTLET NF-39246-1 39 B ACT-CLOSE E Q 

MV32122 2CC COMP COOUNQ WTR SUPPLY HEADER NF-39246-1 39 B ACT-CLOSE SP-2163 E R 

MV32123 2CC COMP COOUNQ WTR SUPPLY HEADER NF-39246-1 39 B ACT-CLOSE SP-2163 E R 

MV32124 2CC 21 REACT CLNT PUMP BRQ CLQ WTR SUPPLY NF-39246-1 39 B PAS-OPEN PV 2Y 

MV3212S 2CC 21 REACT CLNT PUMP BRQ CLQ WTR RETURN NF-39246-1 39 B PAS-OPEN PV 2Y 

MV32128 2CC 22 REACT CLNT PUMP BRQ CLQ WTR SUPPLY NF-39246-1 39 B PAS-OPEN PV 2Y 

MV32127 2CC 22 REACT CLNT PUMP BRQ CLQ WTR RETURN NF-39246-1 39 B PAS-OPEN PV 2Y 

MV32128 2CC 21 RSDL HT EXGR COMP CLNT INLT MV NF-39246-1 39 B ACT-BOTH SP-2165 E Q 

MV32129 2CC 22 RSDL HT EXGR COMP CLNT INLT MV NF-39246-1 39 B ACT-BOTH SP-215S E Q 

MV32130 2CC 21 EXCESS LETDOWN HT EXCH SUPPLY NF-39246-1 39 B ACT-CLOSE E a 
MV32211 2CC 21 COMP CLQ PMP SUCT MV NF-39246.1 39 B ACT-BOTH SP-2156 E a 
MV32212 2CC 22 COMP CLQ PMP SUCT MV NF-39246-1 39 B ACT-BOTH SP-2165 E Q 

MV32208 2CC 21/22 RCP COMP CLQ INLT ISOL MV B NF-39246-1 39 B ACT-BOTH SP-2163 E R 

MV32269 2CC 21/22 RCP COMP CLQ INLT ISOL MV A NF-39240-1 39 B ACT-BOTH SP-2163 E R 

2CL-12-1 2CL 21 CONTAINMENT PAN COILS-SUPPLY NF-39217-3 36 C ACT-OPEN E Q 

2CL-12-2 2CL 23 CONTAINMENT FAN COILS-SUPPLY NF-39217-3 36 C ACT-OPEN E 0 

2CL-12-3 2CL 22 CONTAINMENT FAN COILS-SUPPLY NF-39217-3 36 C ACT-OPEN E Q 

2CL-12-4 2CL 24 CONTAINMENT FAN COILS-SUPPLY NF-39217-3 36 C ACT-OPEN E Q 

2CL-43-1 2CL 21 CLQ WTR PUMP DISCH NF-39216 36 C ACT-CLOSE SP-1106B E a 

£ 
00 
to 

PI 1ST 2.3-6 
3rd 10 Yaar Program 
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RELIEF REQUESTS 



ILLINOIS POWER COMPANY 
Clinton Power Station 

ASME Section XI Relief Request 
RELIEF REQUEST 2014 (Revision 3) 

COMPONENT INFORMATION 
These testable check valves 
(1E12-F041 A/B/C, 1E21-F006, and 
1E22-F005) provide isolation 
from the reactor coolant system 

and the emergency core cooling systems (Residual Heat Removal, Low 
Pressure Core Spray, High Pressure Core Spray). These valves are 
ASME Section III Code Class 1, Section XI Category A/C valves-
Valves 1E12-F041 A,B, and C are 12" diameter and valves 1E21-F006 
and 1E22-F005 are 10" diameter. All of these valves are non-slam 
check valves. One of these valves (1E12-F041A), which is typical 
of the group, is circled on the attached drawing. 

CODE REQUIREMENTS 
The ASME Code, Section XI, 
Subsection IWV-3520 requires 
that these valves be exercised 
every three (3) months unless 

such operation is not practical during plant operation. In this 
situation, the valves may be part-stroke exercised during plant 
operation and full-stroke exercised during cold shutdown. 

RELIEF REQUEST/JUSTIFICATION 
Exercising these valves on a 
three month frequency using the 
emergency core cooling system 
pumps to inject water into the 

reactor is not in the interest of plant safety, because this cooler 
water would create an undesirable power transient. In addition, 
neither the Low Pressure Core Spray nor Residual Heat Removal pumps 
are capable of opening their injection valves against full reactor 
pressure. Mechanically exercising these valves during reactor 
operation is not practical because they are located inside the 
drywell and access isvrestricted due to radiation conditions. 
Mechanically exercising these valves on a cold shutdown frequency 
as allowed by the ASME Code is not practical because the air 
operator is not designed to perform a full stroke test. Althouch 
the air operator can be removed to perform the full, stroke test, 
this is a significant maintenance activity and could interfere with 
work which is necessary to restore the plant to service. This 
would create an unreasonable hardship for Illinois Power Company. 
Using pump pressure to exercise these valves during cold shutdown 
is also not in the interest of plant safety. Although temperature 
could be matched fairly closely between the injection source 
(emergency core cooling systems) and the reactor, a minor thermal 
mismatch between these temperatures creates an undesirable effect 
on the fatigue life of the reactor nozzles. 
In addition, the injection lines associated with the residual heat 
removal system nozzles are not equipped with internal spargers. 
General Electric Service Information Letter 401 identifies problems 
in injecting water through this flow path and the potential damage 
to nuclear instrumentation or fuel assemblies which could occur if 
this flow path were used for other than emergency conditions. 

ALTERNATE TESTING PROPOSED 
Illinois Power Company will full-
stroke exercise the valves 
during refueling by measuring 
the torque required to lift the 

disc and then move the disc through a full stroke. 

C-l NUREG-1482 
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RELIEF REQUEST PR-12 

Third Ten-Year Interval 1ST Program Revision 3 
System: Service Water 
Components: Service water pumps PSW0-1A/B/C/D 
Component Function: Cooling for safety-related coolers following design basis 
accident; ultimate heat sink. 
Code Requirements: IWP-4110 and IWP-4120 for flowrate instrumentation 
accuracy and full-scale range. 
Description of Relief: 
Previously, the service water pump testing for pumps PSW0-1A, -IB, -1C, and -
ID, was conducted at a flow rate approximately one-half accident flow rate in 
order to utilize flow instrumentation installed to measure service water flow 
through containment recirculation fan coolers. In response to a 
recommendation made by NRC during the team inspection of the service water 
system, November/December 1991, a new test methodology is proposed in PR-12. 
This effectively eliminates the need for Relief Request PR-7, and it is 
withdrawn upon NRC approval of PR-12. The new test method is expected to be 
implemented in the tests scheduled for November 1992. 
The new test method will also provide full flow exercising of the service 
water pump discharge check valves 4601, 4602, 4603, and 4604. This will 
eliminate the need for employing a disassembly and inspection program for 
these four valves discussed in Relief Request VR-17, and it is withdrawn upon 
NRC approval of PR-12. The change also permits reclassification of twelve 
manual butterfly valves which function as the inlet and outlet valves for the 
four containment recirculation fan coolers and the two reactor compartment 
coolers from "Category A - Active" to "Category A - Passive." The appropriate 
changes to the 1ST Program for these valves will be made. These changes do 
not effect existing or new relief requests. 
Basis for Relief: 
The present system configuration and instrumentation does not provide 
permanently installed flow indication at the SW [service water] pump discharge 
piping to provide a positive means of determining full flow during pump tests. 
Employing a clamp-on ultrasonic flowmeter to measure full SW pump discharge 
flow is not currently addressed in ASME Section XI, Subsection IWP (Code). 
The Code requires an instrument accuracy of 2% of full scale. The clamp-on 
ultrasonic flowmeter possesses an instrument accuracy of 3% of actual flow. 
Although the percentage error (3% of the actual flow as compared with 2% of 

C-3 NUREG-1482 
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full scale) is stated as a larger numerical value, the actual absolute value 
of instrument inaccuracy at the reference flow rate of 5,600 gpm (approximate 
SW pump design [flow rate]) is actually less for the clamp-on ultrasonic 
flowmeter. The accuracy of the reading from a 1 - 10,000 gpm analog gauge is 
5,600 ± 200 gpm (2% of full scale). The accuracy of the reading from the 
clamp-on ultrasonic flowmeter is 5,600 + 168 gpm (3% of actual flow). Thus 
the actual maximum instrument error of the flow reading, as read on the clamp-
on ultrasonic flowmeter, is less than the error as read on the analog gauge at 
the specified flow rate of 5,600 gpm. 
The full-scale range (calibrated) of the clamp-on ultrasonic flowmeter is 40 
ft./sec. This corresponds to a flow rate of approximately 17,000 gpm (for 14 
inch pipe), which exceeds three times the reference value of 5,600 gpm. 
Relief is requested to utilize a digital flowrate instrument for inservice 
testing of the service water pumps. Relief is required because the accuracy 
of the measurement will not be + 2% over the calibrated range as required by 
OM-6, Table 1, Note (1). The accuracy will be + 3% over the calibrated range 
(percent of reading) based on the piping configuration and the location for 
placement of the instrument. However, the accuracy achieved is more accurate 
than would be achieved with analog instrumentation which is required to be + 
2% of full scale (no more than three time reference value). 

The digital clamp-on ultrasonic flowmeter yields a more accurate flow reading 
at the specified SW pump test flow rate of 5,600 gpm than an analog instrument 
and the range of the clamp-on ultrasonic flowmeter meets the requirement of 
ASME/ANSI OMa-1988, Part 6, Paragraph 4.6.1.2(b), i.e. reference flow rate < 
70% of calibrated range. Repeatability of the digital readings will be 
assured by permanently mounting the instrument. With a + 3% of reading 
accuracy, the digital reading will be in the range of 5432 gpm to 5712 gpm. 
An analog instrument with a + 2% accuracy and a range of three time the 
reference would provide a reading in the range of + 336 gpm (5264 gpm to 5936 
gpm). In order to meet the accuracy requirements of OM-6 for digital 
instrumentation, modifications to the piping would be required in order to 
place the clamp-on flowmeter in a location five pipe diameters from an elbow. 
Similar modifications would be required to install permanent flow measurement 
analog instrumentation which would even then not provide a reading as accurate 
as will be achieved with the clamp-on flowmeter. Compliance with OM-6 would 
be a hardship without a compensating increase in the level of quality and 
safety, with the hardship being the modifications that would be required, with 
the accuracy of the reading not being increased. 

NUREG-1482 C-4 
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This substantial improvement in test method provides for the measurement of a 
sufficiently accurate and repeatable value for SW pump flow rate. By 
employing this test method and obtaining the pump's corresponding differential 
pressure, the hydraulic performance of the SW pump can be more accurately 
assessed. Repeatability of flow rate measurement will be ensured through the. 
permanent installation of clamp-on ultrasonic flowmeter instrumentation via 
the [XXX] Station minor modification process. 
Alternative Testing 
SW pump flow testing will utilize a permanently installed clamp-on ultrasonic 
flowmeter to allow rate measurement at a reference flow equivalent to the 
design point of the SW pumps. 

NUREG-1482 
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RELIEF REQUEST NO. V2 

SYSTEM Component Cooling Water 

VALVE NUMBERS lCC-1079/1080 lCC-1081/1082 
2CC-1091/1092 2CC-1093/1094 

CATEGORY A/C, C 

CLASS 3 

FUNCTION These check valves form the boundary b< 
Instrument Air or Nitrogen supply systems and the safety-grade 
accumulator and receiver tanks. The tanks provide an emergency 
air or nitrogen supply to certain safety-related components. 
The check valves are required to close upon failure of the air 
or nitrogen supply system in order to contain the compressed 
gas in the tanks. 

TEST REQUIREMENT OM Part 10, para 4.3.2, "Exercising Tests for Check 
Valves" 

BASIS FOR RELIEF Each valve listed is one of two check valves in series at 
the inlet to a safety-grade accumulator or receiver tank. 
In each case, only one check valve is required in order to 
meet the safety class interface criteria of ANSI N18.2a-
1975. However, two check valves are provided for added 
reliability, not for redundancy. The safety-related 
components served by the accumulator and receiver tanks 
are redundant to other similar components which have their 
own dedicated safety-grade air supplies. As long as one 
of the check valves in the pair is capable of closure, 
then the safety analysis assumptions for the check valves 
are met. Some of the check valve pairs do not have 
provisions for testing each valve individually. However, 
the closure capability of each pair of check valves can be 
verified. 
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SUBSTITUTE TEST 

DRAWINGS: 
REFERENCES: 

Each pair of series check valves will be exercise tested 
at the required frequency by some positive means to verify 
the closure capability of at least one of the valves. No 
additional exercise testing will be performed unless there 
is an indication that the closure capability of the pair 
of valves is questionable. In that case, both valves will 
be declared inoperable and not returned to service until 
they are either repaired or replaced. 
H-2236, SAR Figure 9.2.6-4 
ANSI N18.2a-1975 
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RELIEF REQUEST VR-13 

Valve Numbers: 1DG5182A,B 
1DG5183A.B 
1DG5184A.B 
1DG5185A.B 

2DG5182A,B 
2DG5183A,B 
2DG5184A.B 
2DG5185A,B 

Number of Items: 16 

ASME Code Category: B & C 

ASHE Code Section XI Requirements: 
These valves are not within the scope of ASME Code, Section XI, 
Subsection IWV requirements. However, the requirements for stroke timing 
and trending of the valves associated with the Diesel Air Start System 
are being included as augmented components for inservice testing. These 
valves associated with the Diesel Air Start System shall be exercised to 
the position required to fulfill their function during plant operation 
per IWV-3412 and IWV-3522. Additionally, the stroke testing of power 
operated valves shall be measured to the nearest second and such stroke 
times trended to document continued valve operational readiness per IWV-
3413 (b) and IWV-3417. 

Basis for Relief: 
The monthly Diesel Generator testing program, outlined in XXXX Station 
Technical Specifications and implemented by station operating procedures, 
exceeds the intent of the quarterly valve testing program which would be 
required by ASME Code, Section XI. Additionally, the stroke timing of 
solenoid operated valves associated with the Diesel Air Start System is 
impractical due to the fast actuation of these valves. 

Alternative Testing: 
The performance of XXX Station's Diesel Generator operability monthly 
surveillance will verify the operational readiness of the valves 
associated with the Diesel Air Start System. This surveillance testing 
will require the recording of the air pressures contained in both trains 
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RELIEF REQUEST VR-13 

(continued) 

A & B of the Diesel Generator Air Start Receiver Tanks both before and 
immediately after diesel generator start. By the comparison of these 
valves between trains, the satisfactory operation of the power operated 
and self-actuated check valves associated with the Diesel Air Start 
System can be adequately demonstrated. On an alternating basis, a 
portion of the air start system will be isolated and depressurized prior 
to diesel start. This will allow verification that the air start system 
check valves in the unisolated portion stroke open. 
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REUEF REQUEST NUMBER GR-4 

System: Various 

Valve: Various 

Category: A, B 

Class: Various 

Function: Various 

Impractical Test Requirements: IWV-3413; Power Operated Valves Corrective 
Action, IWV-3417; Corrective Action 

Basis for Relief: Generic Letter 89-04 Position 6 recognizes that measuring changes 
in stroke times from a reference value as opposed to measuring 
changes from the previous test is a better way to detect valve 
degradation. Generic Letter 89-04 Position 5 and OMa-1988, Part 
10 provide NRC approved methodology for establishing a stroke 
time reference value, an acceptable stroke time band, and a limiting 
stroke time value. The alternative testing is in accordance with this 
methodology. 

Alternative Testing: The power operated valve testing will be performed in 
accordance with OMa-1988, Part 10, paragraphs 4.2.1.4, 
4.2.1.8, and 4.2.1.9. The acceptable band and Limiting Stroke 
Time (LST) will be determined as follows (RV time in Sec): 

Operator Type 
Motor 

Other 

All 

R9f, Value 
RV>10 
2<RV<10 

RV>10 
2<RV<10 

RV<2 

Ace. Band LSI 
0.85RV- 1.15RV 1.3RV 
0.75RV- 1.25RV 1.5RV 

0.75RV -
0.50RV -

<2 

1.25RV 
1.50RV 

1.5RV 
2.0RV 

In addition, if a more restrictive value of stroke time exists in 
the Technical Specifications or the Updated Safety Analysis 
Report, it will be used as the LST instead of the value 
calculated above. 

Approval: Relief granted with provisions in SER dated September 24, 1992. 
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RELIEF REQUEST NO. RP-8 
System: Standby Service Water 
PUMPS: 

1 Pump Code Class P & I 0 Dwg. Number | 
1 SW-P-1A 3 M524, SH 1 
I SW-P-*1B 3 M524, SH 2 
| HPCS-P-2 3 M524, SH 1 

Section XI Code Requirements For Which Relief is Recruested; 
IWP-3100 requires that the system resistance be varied 
until either the measured differential pressure or 
measured flow rate equals the corresponding reference 
value. The quantities of Table IWP-3100-1 are then 
measured or observed and compared to the corresponding 
reference value. 

Basis for Relief; 
1. Service Water systems are designed such that the total 

pump flow cannot be adjusted to one finite value for 
the purpose of testing without adversely affecting the 
system flow balance and Technical Specification 
operability requirements. Thus these pumps must be 
tested in a manner that the service water loop remains 
properly flow balanced during and after the testing and 
each supplied load remains fully operable per Technical 
Specifications to maintain the required level of plant 
safety during power operation. 

2. The service water system loops are not designed with a 
full flow test line with a single throttle valve. Thus 
the flow cannot be throttled to a fixed reference value 
every time. Total pump flow rate can only be measured 
using the total system flow indication installed on the 
common return header. There are no valves in any of 
the loops, either on the common supply or return lines, 
available for the purpose of throttling total system 
flow. Only the flows of the served components can be 
individually throttled. Each main loop of service 
water supplies 17-18 safety related loads, all piped in 
parallel with each other. The HPCS-P-2 pump loop 
supplies four loads, each in parallel. Each pump is 
completely independent from the others (no loads are 
common between the pumps). Each load is throttled to a 
FSAR required flow range which must be satisfied for 
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Revision 4 

Relief Request RP-8 (Continued) 
the load to be operable. Ajj.1 loads are aligned in 
parallel, and all receive service water flow when the 
associated service water pump is running, regardless of 
whether the served component itself is in service. 
During power operation, all loops of service water are 
required to be operable per Technical Specifications. 
A loop of service water cannot be taken out of service 
for testing without entering an Action Statement for a 
Limiting Condition for Operation (LCO). Individual 
component flows outside of the FSAR mandated flow 
ranges also induce their own Technical Specification 
action statements that in turn can induce full plant 
shutdown in as little as two hours, depending on the 
load in question. 

1. Each loop of service water is flow balanced before 
exiting each annual refueling outage to ensure that all 
loads are adequately supplied. A flow range is 
specified for each load to balance all the flows 
against each other. Once properly flow balanced, very 
little flow adjustment can be made for any one 
particular load without adversely impacting the 
operability of the remaining loads (increasing flow for 
one load reduces flow for all the others). Each time 
the system is flow balanced, proper individual 
component flows are produced, but this in turn does not 
necessarily result in one specific value for total 
flow. Because each load has an acceptable flow range, 
overall system full flow (the sum of the individual 
loads) also has a range. Total system flow can 
conceivably be in the ranges of 9247 - 10,079 GPM for 
SW-P-1A pump, 9212 - 10,043 GPM for SW-P-1B pump, and 
1050 - 1158 GPM for HPCS-P-2 pump. Consequently, the 
desire to quarterly adjust service water loop flow to 
one specific flow value for the performance of 
inservice testing conflicts with system design and 
component operability requirements (i.e. flow balance) 
as required by Technical Specifications. 

Alternate Testing to be Performed: 
As discussed above in the basis for relief section, it is 
extremely difficult or impossible to return to a specific 
value of flow rate or differential pressure for testing of 
these pumps. Multiple reference points could be established 
according to the Code, but it would be impossible to obtain 
reference values at every possible point, even over a small 
range. An alternate to testing requirements of IWP-3100 is 
to base the acceptance criteria on a reference curve. Flow 
rate and discharge pressure are measured during inservice 
testing in the as found condition and compared to an 
established reference curve. Discharge pressure instead of 

NUREG-1482 C-12 



Page 3.6-15 
Revision 4 

Relief Request RP-8 (Continued) 
differential pressure is used to determine pump operational 
readiness as allowed by Relief Request RP-3 (Relief granted 
per SER/TER Reference 2.3.1, dated May 7, 1991). The 
following elements are used in developing and implementing 
the reference pump curves. 
1. A reference pump curve (flow rate vs discharge 

pressure) has been established for SW-P-lA and SW-P-1B 
from data taken on these pumps when they were known to 
be operating acceptably. These pump curves represent 
pump performance almost identical to preoperational 
test data. The methodology employed for establishing a 
reference pump curve is similar to that for performing 
a comprehensive test being proposed by the OM Code 
Committee. 

2. Pump curves are based on seven or more test points 
beyond the flat portion of the curve (at flow rate 
greater than 4800 gpm). Rated capacity of these pumps 
is 12,000 gpm. Three or more test data points were at 
flow rate greater than 9,000 gpm. The pumps are being 
tested at full design flow rate. 

3. To reduce the uncertainty associated with the pump 
curves and the adequacy of the acceptance criteria, 
special test gauges (±0.5% full scale accuracy) were 
installed to take test data in addition to plant 
installed gauges and Transient Data Acquisition System 
(TDAS). All instruments used either met or exceeded 
the Code required accuracy. 

4. For HPCS-P-2 pump, the reference pump curve is based on 
the manufacturer's pump curve which was validated 
during the preoperational testing. 

5. Review of the pump hydraulic data trend plots indicates 
close correlation with the established pump reference 
curves, thus further validating the accuracy and 
adequacy of the pump curves to assess pumps operational 
readiness. 

6. The reference pump curves are based on flow rate vs 
discharge pressure. Acceptance criteria curves are 
based on differential pressure limits given in Table 
IWP-3100-2. Setting the Code Acceptance Criteria on 
discharge pressure using differential limits is 
slightly more conservative for these pump installations 
with suction lift (Relief Request RP-3, SER/TER 
Reference 2.3.1, dated Hay 7, 1991). See the attached 
sample SW-P-lA pump Acceptance Criteria sheet. Area 
1-2-3-4 is the acceptable range for pump performance. 
Areas outside 1-2-3-4 but within 5-6-7-8 define the 
Alert Range, and the areas outside 5-6-7-8 define the 
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Relief Request RP-8 (Continued) 
required Action Range. These acceptance criteria 
limits do not conflict with Technical Specifications or 
Final Safety Analysis Report operability criteria. 

7. Only a small portion of the established reference curve 
is being used to accommodate flow rate variance due to 
flow balancing of various system loads. 

8. Review of vibration data trend plots indicates that the 
change in vibration readings over the narrow range of 
pump curves being used is insignificant and thus only 
one fixed reference value has been assigned for each 
vibration location. 

9. After any maintenance or repair that may affect the 
existing reference pump curve, a new reference pump 
curve shall be determined or the existing pump curve 
revalidated by an inservice test. New reference pump 
curve shall be established based on at least 5 points 
beyond the flat portion of the pump curve. 

Oualitv/Safetv Impact: 
Design of WNP-2 Service Water System and the Technical 
Specifications requirements make it impractical to 
adjust system flow to a fixed reference value for 
inservice testing without adversely affecting the 
system flow balance and Technical Specification 
operability requirements. Proposed alternate testing 
using a reference pump curve for each pump provides 
adequate assurance and accuracy in monitoring pump 
condition to assess pump operational readiness and 
shall adequately detect pump degradation. Alternate 
testing will have no adverse impact on plant and public 
safety. 

NUREG-1482 C-14 



R«l i e f Request RP-8 (Continued) 

SAMPLE DATA SHEET 

Page ?t$-17 
Revision 4 

SW-P-IA ACCEPTANCE CRITERIA 

FLOW - GPM 
ALERT RANGE - Are* Outside 1-2-3-4 ACTION RANGE - Aera Outside 5-6-7-8 
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON. D.C. J 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 
RELATED TO THE INSERVICE TESTIN6 PROGRAM REQUESTS FOR RELIEF 

ARIZONA PUBLIC SERVICE COMPANY. ET AL. 
PALO VERDE NUCLEAR GENERATING STATION. UNITS 1. 2. AND 3 

DOCKET NOS. SO-528. S0-S29. AND 50-530 

1.0 INTRODUCTION 
Section 50.55a of Title 10 of the Code of Federal Regulations, 
10 CFR 50.55a, requires that inservice testing (1ST) of certain ASME Class 1, 
2, and 3 pumps and valves be performed In accordance with Section XI of the 
ASME Boiler and Pressure Vessel Code and applicable Addenda, except where 
alternatives are authorized or relief 1s granted by the Commission pursuant to 
Tl(a)(3)(i), (a)(3)(H), or (f)(6)(1) of Section 50.55a. In order to obtain 
authorization or relief, the licensee must demonstrate that (1) the proposed 
alternatives provide an acceptable level of quality and safety, (2) compliance 
would result 1n hardship or unusual difficulty without a compensating Increase 
1n the level of quality and safety, or (3) conformance 1s Impractical for Its 
facility. 
Section 50.55a authorizes the Commission to approve alternatives or grant 
relief from the ASME Code requirements upon making the necessary findings. 
The NRC staff's findings with respect to the relief that has been requested 
and alternatives proposed as part of the licensee's 1ST program are contained 
1n this Safety Evaluation. 
Section 50.55a(f)(6)(1) requires the Commission to evaluate 
determinations of impracticality and authorizes the Commission to grant relief 
and Impose such alternative requirements as 1t determines Is authorized by law 
and will not endanger life or property or the common defense and security and 
1s otherwise In the public interest, giving due consideration to the burden 
upon the licensee that could result if the requirements were imposed on the 
facility. 
By letter dated September 8, 1992, Arizona Public Service Company (the 
licensee) requested approval of a revised relief request for the four safety 
Injection tank discharge check valves V215, V225, V235, and V245; and the four 
safety injection line discharge check valves V217, V227, V237, and V247. 
2.0 DISCUSSION AND EVALUATION 
The check valves which are the subject of this relief request provide 
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protection for the safety injection tanks and the high and low pressure safety 
Injection lines from the higher pressure reactor coolant system during normal 
operation. In the event of a loss-of-coolant accident, the valves open to 
allow water to be delivered to the reactor vessel from the safety injection 
tanks and the safety injection systea to cool the core. 
The test requirement for these valves under Section XI of the ASHE Code that 
1s relevant to the relief requests is to full-stroke exercise the valves every 
3 months, or part-stroke exercise every 3 months and perform a full-stroke 
test during cold shutdown, or perform a full-stroke test during cold shutdown 
if the valves cannot be part-stroked every three aonths. 
The licensee was granted relief from these requirements in an NRC letter dated 
November 15, 1988. The testing method approved in that letter is to part-
stroke exercise the safety Injection tank check valves in Hode 3 (hot standby) 
after each refueling outage when the safety Injection tank pressure 1s above 
600 psig and to disassemble one valve of each type each refueling outage to 
verify freedom of disc movement. If it 1s found that the disassembled valve's 
full-stroke capability 1s questionable, then all 3 other valves of that type 
would have to be disassembled and Inspected. 
In its letter of September 8, 1992, APS proposes an alternate testing method 
which would consist of a full-stroke exercise of all 8 valves during each 
refueling outage. This would be accomplished by opening the safety injection 
tank isolation valve with pressure in the safety injection tank and with the 
reactor vessel head removed. This evolution would open a pair of the check 
valves, one of each type. This would be repeated for the other 3 pairs until 
all 8 are tested. The licensee would monitor the level and pressure drop in 
the safety injection tank to determine whether or not full opening of the 
valves was achieved. 
The licensee has conducted two tests using the proposed revised method. 
Acoustic data from both tests provided additional assurance that each "live 
actually stroked to the full open position during the test. 
The NRC staff has reviewed the proposed alternate test method and finds it 
acceptable, subject to two conditions discussed below. The proposed test 
method requires each valve to be tested in the manner 1n which 1t performs its 
safety function, and 1s therefore a more realistic and improved test. It 
involves full stroking, as opposed to the current partial stroking. It also 
does not rely on valve disassembly, which activity offers the opportunity for 
reassembly errors. An added benefit of the revised method is the reduced 
personnel radiation exposure since the valves no longer have to be 
disassembled. 
The NRC staff therefore finds the revised test method to be acceptable, 
provided that (1) the valves are partial-stroke tested each cold shutdown 1f 
they have not been tested within the past 3 months, and (2) one valve of each 
type 1s confirmed to have opened fully by a non-1ntrus1ve method (e.g., 
acoustics) each refueling outage on a rotating schedule such that all valves 
are confirmed in this manner in a series of four refuelings. 
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The NRC staff concurs with the licensee's continued determination that 
compliance with the code requirements Is Impractical In this case. Full-
stroke exercising of these valves 1s not practical In any plant mode other 
than refueling shutdown when the reactor vessel head 1s removed. Part-stroke 
testing every 3 months 1s not practical since a plant shutdown would be 
required to perform the test. It is, however, practical to conduct a part-
stroke test at each cold shutdown. During cold shutdown, the safety Injection 
check valves can be part-stroked by the normal flow delivered to the reactor 
coolant system via the shutdown cooling system. The safety Injection tank 
discharge check valves can be tested 1n the same manner as they are currently 
being tested by part-stroke exercising 1n Node 3 (hot standby) when the safety 
Injection tank pressure 1s above 600 pslg. The licensee has already confirmed 
1n two separate tests that full opening of the valves can be established by 
acoustics. 
As noted In the relief request, these valves also perform a safety function by 
closing to prevent over pressurlzatlon of SI piping from RCS pressure. 
Similar to the required valve open exercising requirements, these valves must 
be verified to be closed every three months or during cold shutdown if the 
closure verification of these valves cannot be performed every three months. 
Since these valves will be part-stroke exercised at cold shutdowns and since 
the Technical Specifications require leak testing of these valves after they 
are disturbed, the closure verification will be performed at cold shutdown 
through the leak testing. The licensee should either perform the closure 
verification every three months or prepare a cold shutdown justification if 
this testing 1s not practical and revise the 1ST program to reflect this 
testing, as appropriate. 

3.0 CONCLUSION 
The revised valve Relief Requests Nos. 33 and 34 transmitted by APS letter 
dated September 8, 1992 are acceptable for Implementation, provided that the 
check valves are part-stroked each cold shutdown, and provided further that 
one valve of each type is confirmed to have opened fully by a non-intrusive 
method (e.g., acoustics) each refueling outage on a rotating schedule such 
that all valves are confirmed in this manner in a series of four refuel1ngs. 
The NRC staff has determined that granting of this relief pursuant to 10 CFR 
50.55a(f)(6)(1) 1s authorized by law and will not endanger life or property or 
the common defense and security and Is otherwise 1n the public Interest. In 
making this determination, the NRC staff has considered the alternate testing 
being Implemented and the impracticality of performing the required testing 
considering the burden if the requirements were Imposed. 

Date: October 23, 1992 
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1ST DESIGN BASIS DOCUMENT 
VALVE(S): CS-16, CS-17 
DRAWING: NF-39237, NF-39824 
DESCRIPTION: 11,12 Containment Spray Pump Suction Check 
CODE CLASS: 2 
VALVE CATEGORY: C, Active 
NORMAL POSITION: Closed 
SAFETY POSITION: Open or closed 
SAFETY FUNCTION(S): Valve is open to provide RWST water and 
flow to the CS pumps. Valve is closed to prevent backflow of 
containment sump water to the RWST upon a passive failure of 
the RHR to CS MOV. 
NORMAL FUNCTION(S): 
TEST TYPE: Partial stroke open quarterly per SP1090 and 0M-
10 paragraph 4.3.2.1 and 4.3.2.2(b) and (e) with the full 
stroke open at refueling per SP1372. Obturator travel to the 
closed position is test quarterly per SP1354 and OM-10 
paragraph 4.3.2.1 and 4.3.2.2(a). 
COMMENTS: See Deferral CS1 and CS2. 
Non-intrusive testing is performed to assure the valve is 
full open using the head of the RWST as the driving force. 
Should testing with the RWST head be unsuccessful the valve 
is disassembled and inspected. 
REFERENCE:B18 Containment Spray System Description 
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POINT BEACH NUCLEAR PLANT BACKGROUND DOCUMENT 
INSERVICE TESTING PROGRAM APPENDIX A 
THIRD INTERVAL Revision 1 

March 30, 1993 
MAIN AND REHEAT STEAM SYSTEM 

1-MS-02017C-S, 1-MS-02017D-S, 1-MS-02018C-S, and 1-MS-02018D-S (M-201, Sh 1) 
2-MS-02017C-S, 2-MS-02017D-S, 2-MS-02018C-S, and 2-MS-02018D-S (M-2201, Sh 1) 
MSIV Pneumatic Operator Exhaust Valves 

These valves open/shift to provide an exhaust path for air from the underside of the MSIV 
operating cylinder when an MSIV closing signal is received. Although these valves are not 
classified as Class 1, 2, or 3, they are included in the Program for completeness. 

Test Requirement: BT-0 

1-MS-02017A-S, 1-MS-02017B-S, 1-MS-02018A-S, and 1-MS-02018B-S (M-201, Sh 1) 
2-MS-02017A-S, 2-MS-02017B-S, 2-MS-02018A-S, and 2-MS-02018B-S (M-2201, Sh 1) 
MSIV Pneumatic Operator Supply Valves 

These valves close/shift to secure supply air to the underside of the MSIV operating cylinder 
when an MSTV closing signal is received. Although these valves are not classified as Class 
1, 2, or 3, they are included in the Program for completeness. 

Test Requirement: BT-C 

l-MS-02019 and l-MS-02020 (M-201, Sh 1) 
2-MS-02019 and 2-MS-02020 (M-2201, Sh 1) 
AFW Steam Supply Stop/Check Valves 

These normally-closed valves open to provide flowpaths for steam from each of the steam 
generators to the respective AFW Pump turbine. They close to provide isolation between 
the steam generators in the event of a steam line break upstream of the MSIV.s. (FSAR 
10.2.2) 

Test Requirement: CV-0 BT-0 BT-C PIT 

© 
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® Commonwealth Edison 
1400 O D U * Plan 
Oovmtrs Grove, IMnots 60515 

August 17, 1994 

U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washington D.C. 20555 

Attention: Mr. William T. Russell 

Subject: Inservice Testing Program Plan for Pumps and Valves 
Program Scope Update 

Byron Station Units 1 and 2 
(NPF-37/66; NRC Docket Nos. 50-454/455) 

Braidwood Station Units 1 and 2 
(NPF-72/77; NRC Docket Nos. 50-456/457) 

Dear Mr. Russell: 

During two recent regional inspections of the Inservice Testing (1ST) program 
(May, 1993 at Braidwood and January, 1994 at Byron) a weakness in the program 
scope was identified. Byron and Braidwood Stations committed to jointly review 
the scope of the 1ST program and develop a scoping basis document This scoping 
effort was being performed in accordance with the scoping guidelines found in 
ASME/ANSIOM-1988, Parts 6 and 10. The use of OM-6 and OM-10 will enable 
this review to be used for Byron's ten-year (second interval) program update. 

The program scope review was completed on June 30,1994. The scope review 
identified that 90 and 74 valves (two unit total) need to be added to Byron and 
Braidwood's programs, respectively. Both sites intend to aggies lively pursue 
initial testing of all the identified valves; however, several of the valves being 
added can only be tested in plant conditions achieved during a cold shutdown or 
refueling outage. Because of this, the sites have designated the valves into one of 
3 test implementation groups: 

Group 1 • Unit 1 and Common Cold Shutdown/Refueling 
Group 2 - Unit 2 Cold Shutdown/Refueling 
Group 3 - Normal Quarterly test 
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Mr. Russell - 2 - August 17, 1994 

Both sites intend to test Groups 1 and 2 valves during the appropriate upcoming 
outages. Group 3 valves will be tested at normally scheduled quarterly intervals. 
For Byron Station, all new valves will receive initial testing by the completion of 
the upcoming Unit 2 refueling outage (current completion date of 4/16/95). 
Similiarly, Braidwood plans on completing all initial valve testing by the end of 
the upcoming Unit 1 refueling outage (current completion date is 10/95). 

The following details the site specific implementation plan: 

09/14/94 

09/30/94-11/12/94 

02/95-04/16/95 

04/16/95 

Implementation Plan 

Submit 1ST Program revision including additional scope. 

•Begin implementation of quarterly tests (Group 3) and 
of valves identified as Refueling Outage/Cold Shutdown 
for Unit 1 (Group 1) 

Begin implementation of testing valveo identified as 
Refueling Outage/Cold Shutdown for Unit 2 (Group 2). 
Quarterly testing (Group 3) implementation continues. 

All newly identified valves have been initially tested and 
are being tasted per frequency requirements. 

Please note that this implementation schedule reflects testing of the Group 
3 valves from 9/30/94 to 4/16/95. This timeframe is necessary because of the 
resourcm required to support the testing of Group 1 4 2 valves during the 
Unit 1 4 2 outages, which are scheduled within a short timeframe. 
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APPENDIX G 

COMMENTS AND RESPONSES 
ON DRAFT NUREG-1482 



Draft NUREG-1482 was published November 
1993. Federal Register, Volume 58, Number 
240, pages 65738 and 65739, December 16, 
1993, published proposed Supplement 1 to 
Generic Letter (GL) 89-04, "Guidance on 
Developing Acceptable Inservice Testing 
Programs," which referenced the draft 
NUREG-1482. Public comments were 
solicited on both documents. A public meeting 
was held on February 2 and 3, 1994, and the 
public comment period closed March 10, 
1994. This attachment includes most of the 
comments and a response to each. The 
comments have been arranged according to the 

section in the draft NUREG-series report. 
Comments related to the same issue have been 
consolidated. Many comments have been 
paraphrased. The responses to the comments 
have been incorporated into the final NUREG-
series report where appropriate. Changes 
between the draft NUREG-1482 and the final 
NUREG-1482 are generally discussed in the 
comments and responses; however, the staff 
also made changes to address other issues 
raised in the intervening period through 
inspection activities, OM Committee meetings, 
and the NRC/ASME Third Symposium on 
Testing Valves and Pumps, held July 1994. 
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COMMENTS ON SECTION 1, "INTRODUCTION 
Comment 1-1 

Is it the intent that licensees can use the stated 
recommendations in the NUREG-series report 
regardless of their current code-of-record as 
long as the use is documented in the 1ST 
program submittal to the NRC? The draft 
report indicates that documenting use of the 
new guidance in the 1ST program is sufficient 
for certain circumstances. However, in the 
past some licensees have been directed to 
submit plant specific relief requests for items 
preapproved by GL 89-04. 

Response 1-1 

Yes. When using the guidance of the 
NUREG-series report, certain 
recommendations can be implemented without 
requesting further approval from the NRC. It 
is acceptable to document the use of such 
recommendations in the 1ST program 
(discussed further in Response 1-7). GL 89-04 
directs licensees to document the use of 
Positions 1, 2, 6, 7, 9, and 10 in the 1ST 
program, but does not direct that the 
documentation must be in the form of a relief 
request. GL 89-04 granted approval to follow 
the alternative testing delineated in Positions 1, 
2, 6, 7, 9, and 10 if the provisions of GL 89-04 
are followed, pursuant to 10 CFR 50.55a(g) 
[now (f)]. Most licensees have documented 
the use of these positions in relief requests for 
convenience; however, documentation in the 
program is acceptable in another format as 
long as it is clear that the provisions of the 
referenced positions are documented and 
discussed in adequate detail to indicate 
conformance with such provisions. Perhaps 
the reason certain licensees may have been 
directed, presumably by NRC inspectors, to 

submit relief requests was that the 
conformance was not adequately documented 
in the program. 

Comment 1-2 

Does the NUREG-series report provide the 
"Commission approval" as needed per 
10 CFR 50.55a(f)(4)(iv) for using later 
editions of the Code? Is this a pre-approval 
document? If so, when can we start using the 
report for pre-approvals? 

Response 1-2 

The NRC will state the endorsement of the 
NUREG-series report in Generic Letter 89-04, 
Supplement 1, which will give the 
"Commission approval" as required by 
10 CFR 50.55a(f)(4)(iv). The approval is 
effective when the final generic letter 
supplement is issued. 

Comment 1-3 

Does the NRC anticipate the approval of later 
editions of the Code into 10 CFR 50.55a 
before the end of 1994? 

Response 1-3 

Even if a proposed rulemaking is issued before 
the end of 1994, it is unlikely that the final rule 
would be effective before the end of 1994. 
The later edition of the code for inservice 
testing (1ST) would be the Operations and 
Maintenance Code. 
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Comment 1-4 Comment 1-6 

Throughout the document, "the Code" is 
referenced when it is apparent that reference to 
either Section XI, OM-6 and OM-10, or 
ASME/ANSI Operation and Maintenance 
Standards, 1988 Addenda (OMa-1988) is 
intended. This is confusing and, in some cases, 
misleading. All references to Code 
requirements should carefully refer to the 
proper document. 

Response 1-4 

The document is written for the latest edition 
incorporated into Paragraph (b) of 
10 CFR 50.55a, which is as noted in Section 1. 
To the extent practical, the document reflects 
the applicable section, subsection, or 
paragraph of the appropriate documents. 

Comment 1-5 

In invoking certain requirements of OM-1, 6, 
and 10, without an approved relief request, as 
allowed by 10 CFR 50.55a(f)(4)(iv) for 
licensees that have not updated to the 
appropriate editions of the Code that endorses 
these standards, do these standards have to be 
implemented in their entirety or can select 
sections be implemented? 

Response 1-5 

Licensees may update to the 1989 Edition of 
the Code in its entirety. This edition 
references OM-1, OM-6, and OM-10 as the 
rules for 1ST. Portions of OM-6 and OM-10 
are listed for approval by the NUREG-series 
report, as endorsed by GL 89-04, Supplement 
1, in Section 1. Use of the later edition of the 
Code, or portions listed in Section 1, is to be 
documented in the 1ST program. The 
NUREG-series report gave approval for such 
use in accordance with 
10CFR50.55a(f)(4)(iv). 

When does the NRC expect to incorporate the 
OM Code into 10 CFR 50.55a? 

Response 1-6 

NRC is considering the OM Code in the 
preparation of a proposed rule expected to be 
published in the Federal Register by October 
1995. 

Comment 1-7 

The draft guidelines state several times that, 
although the requirements are as stated in the 
ASME OM Standards and the licensee is 
complying with the Code, "if a licensee 
chooses to implement this guidance, this 
section [of the guidelines] must be explicitly 
referenced in the 1ST program." A licensee 
should not have to state in the 1ST program 
the methods of ensuring Code compliance, if 
the licensee is complying with the code. 

Response 1-7 

The approval to use the later edition (or 
portions of the later edition) of the code 
applies for licensees not already using OM-6 
and OM-10. For licensees using earlier 
editions, a reference to the guidelines section is 
necessary to ensure that the requisite approval 
pursuant to 10 CFR 50.55a (f)(4)(iv). This 
approval is generic through the NUREG-series 
report as endorsed by GL 89-04, Supplement 
1. Only a reference is required. The entire 
recommendation need not be restated in the 
1ST program. 

Comment 1-8 

It appears from the second paragraph of this 
section that the staff will use the NUREG 
guidance as a basis for granting relief even if a 
relief request was not written using the 
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NUREG. If this is the intent, then a backfit 
analysis should be required since this additional 
guidance, which may be more restrictive than 
10 CFR 50.55a or the ASME Code, would 
then become a defacto regulatory requirement. 
Response 1-8 

The guidance discussing the use of the 
NUREG-series report for granting relief or 
approving alternatives is for requests 
conforming to the guidance. NRC will 

reference the applicable section in the report 
and not repeat the entire evaluation. The 
recommendations in the report for requesting 
alternatives include issues for which an 
acceptable alternative is stated. Licensees may 
continue to propose other alternatives that will 
be evaluated individually and may or may not 
be approved as requested. The report 
recommendations, other than when discussing 
regulatory requirements, are not themselves 
requirements. 

NUREG-1482 G-4 



COMMENTS ON SECTION 2, 
"DEVELOPING AND IMPLEMENTING 
AN INSERVICE TESTING PROGRAM" 

Section 2.1, "Compliance Considerations" 

Comment 2.1-1 

In the second paragraph, it is stated that a , 
licensee must receive the Commission's 
approval prior to performing testing per later 
editions of the Code. Is it assumed that this is 
intended to mean "before substituting the later 
requirements" since simply performing an 
additional test should not be the NRC's 
concern unless an unreviewed safety question 
exists? 

Response 2.1-1 

The discussion in Section 2.1 relates to 
compliance with the regulatory requirements. 
The sentence you refer to followed a sentence 
that states that "1ST may meet the 
requirements of subsequent editions." The 
discussion did not consider testing outside that 
required for 1ST; however, the sentence was 
deleted to eliminate confusion. 

Comment 2.1-2 

The section states that changes to the scope, 
test methods, or acceptance criteria are subject 
to the requirements of Section 50.59. Section 
50.59 does not specifically address 
programmatic documents or any 
documentation other than those that could 
result in an unreviewed safety question. A 
detailed safety analysis (per § 50.59) of 1ST 
program elements (other than plant 
procedures) is typically not performed at most 
plant sites and, if required, would result in a 
complex and difficult process. 

Response 2.1-2 

The 1ST program consists of various 
documents, many of which are administrative, 
that may not be.covered by a 10 CFR 50.59 
review process.' However, a determination 
pursuant to 10 CFR 50.59 may be part of the 
process if components are deleted from the 
program, if acceptance criteria are changed, of 
if a test method is modified. 

Comment 2.1-3 

A valve must be tested in accordance with the 
1ST program if the valve is realigned under 
10 CFR 50.59 during plant operation and is 
temporarily made active when it was 
previously passive (not inservice tested). 
However, what actions should be taken if the 
alignment will be restored to passive status 
during the next refueling outage and the valve 
cannot be tested during power operating 
conditions? Adding testing requirements to 
the 1ST program and then deleting them seems 
to be an administrative hardship. 

Response 2.1-3 

If testing cannot be performed, it may be 
difficult to establish a basis for considering the 
valve capable of performing the "new" active 
safety function. The procedure change, the 
related evaluation for 10 CFR 50.59, and a 
"temporary change" to the 1ST program would 
be adequate for documenting the new 
alignment without creating an administrative 
hardship beyond that required to ensure the 
acceptability of making the change. This 
situation is the responsibility of the plant 
operating review committee in determining the 
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acceptability on a case-by-case basis. A 
situation such as this may be treated as a 
nonconforming condition, and guidance in 
Section 7 may apply. 

Comment 2.1-4 

Section 2.1 discusses Regulatory Guide (RG) 
1.147 and lists four code cases. Are these 
Code Cases listed because they are the only 
ones that apply to 1ST? Please clarify the 
NUREG. Also, please add a discussion 
indicating that code cases that have been 
incorporated into a licensee's program but are 
no longer listed in RG 1.147 (because they 
have been incorporated into ASME Codes) 
may continue to be implemented by licensees. 

Response 2.1-4 

The code cases listed in Section 2.1 are those 
included in RG 1.147 that relate to 1ST. Code 
Case N-427 discusses the use of superseded 
code cases. If a code case was listed in an 
earlier revision of RG 1.147, the use would be 
acceptable for the applicable editions of the 
code, unless specifically revoked by the 
regulatory guide. 

Comment 2.1-5 

In Section 2.1, it is stated that a licensee must 
obtain NRC approval to use portions of later 
editions and addenda of the ASME Code and 
receive that approval prior to performing or 
conducting specific tests. The wording of this 
requirement should be consistent with the 
wording of 10 CFR 50.55a. If formal approval 
is required prior to implementation, the 
regulation should so state. Entergy, in the 
past, has performed testing to later editions 
and addenda which were approved by the 
Commission and contained in 
10 CFR 50.55a(b) by notification of the 
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intended use of an already approved 
regulation. 

Response 2.1-5 

Paragraph (f)(4)(iv) of 10 CFR 50.55a states 
that 1ST may meet the requirements of later 
editions or addenda incorporated by reference 
in 10 CFR 50.55a(b), subject to the limitations 
and modifications listed in paragraph (b), and 
subject to Commission approval. By your 
interpretation of the regulation, the phrase 
requiring Commission approval would not be 
needed. It became evident during the public 
meeting held to discuss the NUREG-series 
report that several licensees had interpreted the 
regulation similar to Entergy. In discussing 
successive inspection intervals, Subsection 
IWA-2413 of the 1989 Edition of Section XI 
allows the use of later editions (or portions 
thereof if all related requirements are met) 
approved by the regulatory body. If the use of 
later editions and addenda is documented in 
the 1ST program, it is unnecessary to attempt 
to request further approval at this time; 
however, it may be prudent to submit a letter 
to the NRC stating such application of later 
editions or addenda of the Code. Future 
rulemaking efforts will clarify the use of later 
editions and addenda of the ASME Code. 

Comment 2.1-6 

The guidance states that the NRC may 
authorize alternatives to the ASME Code 
testing requirements submitted as relief 
requests. 10 CFR 50.55a(a)(3) does not 
specify that an alternative be requested as a 
relief request. It is recommended to delete the 
last four words of the sentence to be consistent 
with 10 CFR 50.55a. 



Response 2.1-6 

The guidance reflects actual practice. It does 
not state that alternatives have to be submitted 
as "relief requests," but rather that we may 
grant relief or authorize an alternative 
submitted as a relief request under either 
paragraph (a)(3)(i), (a)(3)(ii), or (f)(6)(i) of 
10 CFR 50.55a. Only recently has the NRC 
received requests from licensees that 
differentiate between "relief and "proposed 
alternatives." Licensees may continue to use a 
relief request format, and when no specific 
paragraph was referenced, the NRC reviewer 
would use the approach used in the licensee's 
justification for the request. Similar 
information to a relief request is needed, in 
most cases, to describe and justify an 
alternative. If a licensee elects to request an 
alternative in a letter or in some format other 
than as a relief request, the request will be 
reviewed. A phrase has been added to clarify 
that another format is acceptable. 

Comment 2.1-7 

The reasons stated for NRC approval of 
alternatives appear overly narrow. The NRC 
should also approve alternatives when a 
licensee has shown that a reduction or deletion 
of testing will still provide an acceptable level 
of quality and safety. Additionally, proposed 
alternatives should not need to comply with 
any ASME Code edition if the alternative will 
not reduce the level of quality and safety. 

Response 2.1-7 

Approval under 10 CFR 50.55a(a)(3)(i) is 
based on an alternative providing an acceptable 
level of quality and safety. The alternative 
would monitor equipment in a manner that 
gives equivalent results as would be achieved 
by monitoring in accordance with Code 
requirements. Licensees may propose 
alternative methods to the extent that they 

believe provide an acceptable level of quality 
and safety. However, the staff does not 
generally approve alternatives that do not meet 
the level that would be achieved by the Code 
testing. The NRC is working with an industry 
group with participation of ASME, EPRI, 
NRC, and industry members to establish a risk-
based testing methodology. Such a 
methodology will establish a basis for reducing 
or deleting testing. If NRC received a request 
to delete or reduce testing based on risk, the 
staff would most likely delay review until 
confirming that such a methodology is 
acceptable. 

Section 2.2, "Criteria for Selecting Pumps 
and Valves for the 1ST Program" 

Comment 2.2-1 

When describing the scope for pump and valve 
testing, ASME Section XI, OM-6, OM-10, 
and OM-1 do not use terms such as safety-
related or safety function. The exact wording 
used varies slightly between each document, 
but in the scope statement, they all use words 
similar to a specific function in shutting down 
a reactor to the cold shutdown condition or in 
mitigating the consequences of an accident. 
When referring to scope, why does the first 
paragraph of Section 2.2 use terms such as 
"safety function" and "all safety-related?" It 
would appear that terms similar to "safe 
shutdown" or "accident mitigation" would 
more accurately reflect the scope statements of 
the Codes. 

Response 2.2-1 

Section 2.2 has been modified to reflect the 
terminology used in 10 CFR 50.55a and the 
Code. 
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Comment 2.2-2 

Regarding "safe" versus, "cold" shutdown, will 
the Commission be responsive to relief 
requests for restricting the program 
applicability only to those systems and 
components required for "safe" shutdown 
versus "cold" shutdown?" 

Response 2.2-2 

The application depends entirely on the 
licensing basis of the plant. Relief requests for 
plants licensed for cold shutdown as the safe 
shutdown of the plant would not be 
acceptable. A relief request is not required for 
plants licensed with hot shutdown or hot 
standby as the safe shutdown condition; 
however, it is recommended that the 1ST 
program document state the special condition 
for the plant in an introductory section. 

Comment 2.2-3 

The scope of later editions of the Code (OM-6 
and OM-10) include testing of components 
that are required for "maintaining the cold , 
shutdown condition." What guidelines are 
given on how long cold shutdown must be 
maintained? As the required period of 
maintaining the cold shutdown condition 
increases, more and more support systems not 
designed to mitigate the consequences of an 
accident (design basis accidents in Chapter 15 
of the SAR) come into use. 

Response 2.2-3 

The period of interest would coincide with, the 
safety analysis for the plant. For example, if •. . 
the safety analysis is based on the capability to 
maintain cold shutdown for 30 days, 1ST 
would apply to the pumps and valves within 

the scope of 10 GFR 50.55a that are used to 
meet this capability. 

Comment 2.2-4 

Section 2.2 states that the NRC will consider 
expanding the scope of 10 CFR 50.55a to 
include all safety-related pumps and valves in 
future rulemaking. The scope of 
10 CFR 50.55a should not be changed from its 
current scope because it would result in an 
increase in scope without, a compensating 
increase in the level of safety. For example, 
the rulemaking would require testing of pumps 
and valves that were not originally designed to 
accommodate testing in accordance with 
Section XI/OM. 

Response 2.2-4 

If NRC expanded the scope of 10 CFR 50.55a, 
it would do so .only after doing a backfit 
analysis in accord with 10 CFR 50.109. If the 
expansion did not meet the criteria for 
justifying a backfit, it would not be 
implemented in the regulation. ASME created 
a special task group to review the scope and 
testing requirements from a risk perspective. 
Changes to the scope of the Code may result 
in future changes to the scope of 
10 CFR 50.55a. 

Comment 2.2-5 

Do deviations from the Code for noncode 
components require a "relief request," or is a 
documented basis for the testing sufficient? 

Response 2.2-5 

Deviations from the Code for noncode 
components need not be written as "relief 
requests," but it is recommended that they be 
documented clearly in the 1ST program. If it is 
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not clear that the deviations relate to noncode 
components, it might be assumed that the 
requirements of 10 CFR 50.55a are not being 
met. Some licensees use the relief request 
format to document such deviations, while 
other licensees use notes, footnotes, or short 
descriptions in the program document. 

Comment 2.2-6 

Clarify which of the following represents the 
scope of the 1ST program: (1) ASME Boiler 
and Pressure Vessel Code (BPVC), Section 
XI, Class 1/2/3 components; (2) Regulatory 
Guide 1.26 Quality Group A/B/C; or (3) OM 
Parts 6 and 10 scope statement. If pumps or 
valves are not ASME Code Class 1/2/3, then 
are they outside the scope of the 1ST program? 
What about an ASME BPVC Section III plant 
versus an ANSI B31.1 plant? FSAR ~ 
identification of the code class? FSAR 
commitment to place component in 1ST 
program? 

Response 2.2-6 

The scope of the 1ST program is defined in 
10 CFR 50.55a, Paragraphs (f)(1), (f)(2), and 
(f)(3). For components that fall within the 
scope defined in these paragraphs, the scope of 
the 1ST program is further narrowed by the 
scope of the ASME BPVC, Section XI, 
Subsections IWP and IWV, and, when 
applicable, OM-6 and OM-10. If the scope of 
IWP/IWV or OM-6/OM-10 appears to be 
broader or narower than the scope of 
10 CFR 50.55a, the more narrow scope 
applies. If the FSAR indicates that a system or 
component is Code Class 1, 2, or 3; the system 
or component is within the scope of 
10 CFR 50.55a. If the FSAR states that a 
system or component is designed, fabricated, 
and maintained as code class at the option of 
the owner as permitted by Paragraph IWA-
1320(e), then the application of the 
requirements in Section XI are also optional. 

If a licensee committed to include a component 
in the 1ST program, the component is within 
the scope of the program but may be removed 
under 10 CFR 50.59 if the criteria are met. If 
the TS require a component to be tested under 
the 1ST program, the component is within the 
scope. 

Comment 2.2-7 

What is an "accident" as used in the code? Is 
it the intent of 10 CFR 50.55a to include 
components other than those included in the 
mitigation of design basis accidents in Chapter 
15 of a facility's Safety Analysis Report? 

Response 2.2-7 

When discussing safety functions to "mitigate 
the consequences of an accident," the code is 
referring to design bases accidents or other 
expected events stated in the plant's safety 
analysis report. The scope of the 1ST program 
is defined in 10 CFR 50.55a(f) and further 
narrowed by the scope defined in IWP/IWV 
which, in addition to mitigating the 
consequences of an.accident, cover 
components used for safe shutdown and 
maintaining safe shutdown. Devices that give 
overpressure protection are included in the 
Code beginning with the 1986 Edition. See 
Appendix A for similar discussion for Question 
104 from the GL 89-04 meetings. 

Comment 2.2-8 

What kind of documentation would be 
required for deleting entire systems from the 
1ST program such as reactor core isolation 
cooling (ROC) or standby liquid control 
(SLG)? Both of these systems have been 
proven to be outside our 1ST program scope 
as identified during a recent design bases 
documentation (DBD) review. 
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Response 2.2-8 

The documentation would need to include, as 
a minimum, the changes made to the safety 
analysis report under 10 CFR 50.59 (if 
necessary) and the evaluation of the change to 
the 1ST program that stated the basis (or 
referenced the basis in the DBD 
documentation). Most 1ST programs for 
BWRs include SLC, as it is one of the systems 
required for safe shutdown, to maintain safe 
shutdown, and to mitigate the consequences of 
an accident. The TS for many BWRs include a 
surveillance for the RCIC and SLC pumps and 
valves and may need to be changed. 

Comment 2.2-9 

Our facility currently conducts component 
testing for emergency diesel generator (EDG) 
support systems (fuel storage and transport, 
lube oil, cooling water, starting air, and 
combustion air/exhaust), as required by 
10 CFR 50, Appendices A and B, under the 
1ST program. In so doing, administrative 
overhead is minimized since this testing can be 
conducted as part of an established, mandatory 
program. We currently classify these systems 
as Code Class 3, which appears consistent with 
NUREG-0800, "Standard Review Plan," 
Sections 3.2.2 and 9.5.X. In the response to 
Question Question 54, it is stated that EDG air 
start systems are typically not code class 
systems. It has been convenient for us to 
consider these systems Class 3 for 
COMPONENT testing under IWV/IWP; 
however, it has been difficult (and, due to the 
media and service conditions, of very little 
value) to attempt repairs/replacements and 
pressure testing under the rules of Section XI 
for these systems. Could we consider these 
systems as Code Class 3 for 1ST only (i.e., not 
ISI), or reclassify these systems as non-code 
class and continue performing component 

testing within the 1ST program? This also 
applies to certain safety-related pump lube 
systems. 

Response 2.2-9 

Licensees for plants licensed under the 
standard review plan (SRP) may have 
classified certain systems as Code Class 3 that 
would not be so classified in earlier plants. 
The licensees may have classified the systems 
in this manner expecting that the systems 
would be required to be code class; however, 
the SRP recommends rather than requires that 
these systems be classified as Quality Group C 
(corresponds to Code Class 3 in RG 1.26). 
Regulatory Guide 1.26 states that it does not 
cover systems such as instrument and service 
air, diesel engine and its generators and 
auxiliary support systems, diesel fuel, 
emergency and normal ventilation, fiiel 
handling, and radioactive waste management 
systems. However, the guide states that these 
systems should be designed, fabricated, 
erected, and tested to quality standards 
commensurate with the safety function to be 
performed. 

The licensee is responsible for determining if 
the classification of Code Class 3 is required or 
if it is optional under IWA-1320(b) or (c). 
IWA-1320(b) states that optional construction 
of a component within a system boundary to a 
classification higher than the minimum class 
established in the component design 
specification shall not affect the overall system 
classification by which the applicable rules are 
determined. IWA-1320(c) states that where 
all components within the system boundary or 
isolable portions of the system boundary are 
classified to a higher class than required by the 
group classification criteria, the rules of IWB, 
IWC, and IWD may be applied to the higher 
classification. See ISTA 1.3.2, 
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"Classifications," of the OM Code for similar 
information on components within the scope of 
the OM Code. If the code classification is 
changed pursuant to 10 CFR 50.59, the pumps 
and valves may remain in the 1ST program as 
augmented components (denoted as noncode), 
as noted in Position 11 of GL 89-04. 
Additional guidance on the scope of the 1ST 
program may be provided in another 
document. 

Comment 2.2-10 

Section 2.2 should include a discussion of 
valves which may be required to close to 
prevent exceeding the 10 CFR 100 off-site 
release limits. It should be pointed out that 
each valve that closes automatically as a result 
of radiation readings should be examined to 
see whether the failure of the valve to close 
could lead to exceeding the 10 CFR 100 limits. 
It should also be pointed out that if the fluid 
involved is a liquid which will not flash to 
steam, the likelihood of exceeding the 
10 CFR 100 limits is remote. 

Response 2.2-10 

The "Current Considerations for Position 3" in 
Appendix A address back flow of check 
valves. A reference to IN 91-56 has been 
added to Section 2.2. The NRC is evaluating 
the need for additional guidance in this area. 

Comment 2.2-11 

The draft NUREG-1482 acknowledges that 
the scope of the OM Standards and Code has 
been expanded to include all safety-related 
pumps and valves in the 1ST program. Until 
10 CFR 50.55a is changed, the scope of the 
1ST program will continue to include those 
components within the code classes. 
However, the NRC stated that they would 
consider expanding the scope of the 1ST 
program to include all safety-related pumps 

and valves. The current scope of code classes 
is adequate. Safety-related valves and pumps 
outside the code class boundaries are 
addressed by other measures such as the plant-
specific technical specifications, maintenance 
rule, and the industry post-maintenance testing 
programs. Including all safety-related 
components in the 1ST program increases the 
regulatory burden without a corresponding 
increase in overall safety. Mandatory 
imposition of ASME 1ST requirements on 
non-code classed components constitutes a 
backfit. Many of the components were not 
designed with the necessary provisions to 
perform testing (flow instruments, gages, etc.), 
modification would be necessary to perform 
tests in compliance with code requirements. 
The industry could on a plant-by-plant basis 
identify the components important-to-safety 
which are not code classed. Secondly, history, 
current testing and preventative/predictive 
maintenance schedules could be reviewed for 
adequacy and revised as appropriate. Again, 
this approach is in line with implementing the 
maintenance rule. The intent would be to 
provide documented justification of these 
practices providing assurance of availability. 
The other extreme could require a similar 
review, generate reliefs, and probably 
ultimately result in unnecessary plant 
modifications. 

Response 2.2-11 

Members of the OM Committee at the time the 
scope statement was developed have stated 
that the committee did not intend to increase 
the scope of OM-6 and OM-10 beyond the 
scope of the 1986 Edition of Section XI. 
Originally, the scope statement was written to 
apply to ASME Code Class 1, 2, and 3 
components. The scope statement was written 
to include these components because many 
plants were licensed before Code Classes 2 and 
3 were included in the construction code. The 
scope was intended to be consistent with 
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10 CFR 50.55a. Therefore, it would be 
inappropriate to assume that the scope of OM-
6 and OM-10 is broader than 10 CFR 50.55a. 
The components outside the scope of 
10 CFR 50.55a may be included in the scope 
of 10 CFR 50.65, "Requirements for 
Monitoring the Effectiveness of Maintenance 
at Nuclear Power Plants" (the "Maintenance 
Rule"). If codes and standards are developed 
for components other than ASME Code 
Classes 1, 2, and 3, the NRC would determine 
if changes to the regulation would be needed. 
Any such changes would be subject to the 
provisions of 10 CFR 50.109, "Backfitting." 

Comment 2.2-12 

Section 2.2 states that components necessary 
to achieve and maintain cold shutdown may 
not be within the scope of 1ST for plants which 
were licensed to operate with a "safe" 
shutdown condition of hot standby or hot 
shutdown. However, 10 CFR 50.46(b)(5) 
required that the calculated core temperature 
shall be maintained at an acceptable low value 
and decay heat shall be removed for the 
extended period of time required by the long-
lived radioactivity remaining in the core. Is a 
temperature greater than boiling an acceptably 
low temperature post-LOCA? Also, many of 
the systems or components used to bring a 
plant to cold shutdown are the same ones used 
for long-term decay heat removal. Even if a 
plant is licensed for hot shutdown, are the 
systems and components required by 
10 CFR 50 to remove decay heat and maintain 
core temperature required to be tested and 
inspected per the Codes? Please clarify. 

Response 2.2-12 

The requirements for 10 CFR 50:46(b)(5) for 
long-term post-LOCA cooling would be 
established by the ECCS calculated cooling 

performance established to meet the 
requirements for 10 CFR 50.46. The 
requirements of 10 CFR 50.46 will be met as 
long as the temperature is decreasing. The 
ECCS pumps and valves are within the scope 
of 10 CFR 50.55a. Guidance in the NUREG-
series report does not supersede any regulatory 
requirements. Certain requirements of 
10 CFR Part 50, such as Section 50.46, were 
backfit on earlier licensed plants. SECY-92-
223 gives information on the resolution of 
such issues. 

Section 2.4.2, "Valves" 

Comment 2.4.2-1 

Under system description, replace "pump" with 
"valve." 

Response 2.4.2-1 

The change is made as noted. 

Comment 2.4.2-2 

Section 2.4.2 has a paragraph headed 
"Active/Passive." The examples in Appendix 
B to this NUREG do not list this information 
for the valves. Even though "Active/Passive" 
is not included in Appendix B, it is not needed 
because it is inferred from the testing required. 

Response 2.4.2-2 

The examples in Appendix B are from actual 
1ST submittals and do not include all of the 
items recommended in Section 2.4.2. It would 
be helpful to include "Active/Passive." Too 
often, inferences create confusion while clarity 
eliminates confusion. 

NUREG-1482 G-12 



Comment 2.4.2-3 Response 2.4.2-5 

In a case where testing of excess flow check 
valves is controlled by a technical specification 
surveillance requirement, may the 
approximately 100 valves be addressed 
genetically, or must each valve be listed in the 
valve table of the 1ST program? 

Response 2.4.2-3 

It may be more appropriate to list each valve, 
particularly if the valves are shown on different 
drawings and if some of the valves are leak 
tested while others are not. If valves are 
grouped together on the valve table, the 
number of valves (and the valve numbers) 
must be clearly indicated. 

Comment 2.4.2-4 

Table 2.3 appears to provide an acceptable 
example pump table format. Could a similar 
acceptable example valve table format be 
provided? 

Response 2.4.2-4 

Appendix B includes several sample valve 
tables with various differences and of various 
formats. Various formats would be acceptable 
as long as the appropriate information is 
presented. If valves are sorted by system, a 
cross-reference by valve number is helpful. 

Comment 2.4.2-5 

IWV-2100 defines a passive valve as one 
which is not required to change position to 
accomplish a specific function. Can a valve 
ever be removed from its safety position and 
still be considered passive? If so, how often? 

Though this question may better be addressed 
by the OM Committee, it would seem 
appropriate that the position of the valve may 
be changed while the valve is out of service 
without requiring 1ST if the valve is 
temporarily removed from service, or if the 
plant is in a mode that does not require the 
valve to be in its "passive" position. However, 
if a valve has to reposition to fulfill a safety 
function, and if the valve is normally in the 
opposite position or may be routinely 
repositioned during power operations, it is an 
active valve and is subject to 1ST. If it is 
repositioned to create a new valve alignment 
(e.g., as corrective action for a condition of 
another valve in the line), the licensee would 
consider 1ST in determining whether the new 
alignment is acceptable. 

Section 2.4.3, "Piping and Instrument 
Diagrams" 

Comment 2.4.3-1 

The staff recommends that drawings be 
included in the program submittal. This 
recommendation places an unnecessary burden 
on the licensee to supply drawings in the 1ST 
program plan. Drawings are available in 
updated FSAR submittals. In addition, Section 
XI boundary drawings are available in the 
inservice inspection program plan. Redundant 
drawings in the 1ST program plan are not 
justified. However, if relief requests are 
submitted, submitting the pertinent drawings 
to the NRC to assist their review is warranted 
when NRC concurrence is required. 

Response 2.4.3-1 

Neither the technical staff at the NRC nor the 
contractors who review relief requests 
maintain a set of SARs for each plant. The 
1ST reviewers do not receive a copy of the 
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inservice inspection program plan. Drawings 
are helpful in reviewing relief requests, 
whether submitted as part of the program or as 
an attachment to any relief request or 
proposed alternatives. However, the staff will 
limit requests unless necessary so as not to 
place a burden on licensees. 

Section 2.4.4, "Bases Document" 

Comment 2.4.4-1 

The last sentence of Section 2.4.4 could be 
misinterpreted to mean that the bases 
document would be included as a licensing 
bases document. Is it the intent that the bases 
document be a licensing bases document, or 
simply be used to assist in the performance of 
a 10 CFR 50.59 evaluation search for 
applicable licensing bases documents? 

Response 2.4.4-1 

The recommendation was not intended to 
imply that the bases document itself must be a 
licensing bases document. The statement has 
been clarified. 

Section 2.4.5, "Deferring Valve Testing to 
Cold Shutdown or Refueling Outages" 

Comment 2.4.5-1 

What is "impractical?" What could be 
considered when determining impracticality? 
Economic considerations? If the only test that 
can be performed for verifying closure is an 
LLRT [local leak-rate test], is that alone 
sufficient to establish impracticality as 
discussed in Section 4.1.3? 

Response 2.4.5-1 

Impractical conditions could result in a plant 
shutdown, which would cause unnecessary 
challenges to safety systems, undue stress on 
components, and additional cycling of 
equipment, and may reduce the life expectancy 
of the plant systems and components. An 
impracticality may be a limitation of design, 
geometry, or material of construction of 
components (e.g., no test taps, pumps cannot 
overcome pressure, no available flow path). 
Radiation exposure and personnel safety may 
constitute an impractical condition in certain 
plant modes. Testing that could cause a plant 
trip or require a power reduction would be 
impractical. Section 4.1.3 gives guidance on 
setting up leak test equipment. 

Comment 2.4.5-2 

Is there a need or preference on the part of the 
NRC for licensees to include cold shutdown 
justifications and refueling outage justifications 
in the 120-month submittal of the 1ST 
program? 

Response 2.4.5-2 

Yes. It is important that the NRC have a 
complete program document for reviews of 
relief requests, reviews of changes to technical 
specifications, and event assessments. 

Section 2.5.1, "Justifications for Relief 

Comment 2.5.1-1 

Examples are given for justifying relief. One 
of the examples specified is ALARA. Can 
ALARA alone be used to justify cold 
shutdown or refueling outage testing 
frequencies without a relief request, provided 
all the requirements of Paragraphs 4.2.1,4.3.2, 
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and 6.2 of OM-10 are met for deferring testing 
and documenting the deferral in the 1ST 
program? Does NRC have any predetermined 
acceptable limits for radiation exposure for the 
performance of a single test which will allow 
changing test frequency from quarterly to cold 
shutdown or refueling outages? 

Response 2.5.1-1 

ALARA relates to controlling exposure during 
an activity, not specifically to eliminating 
activities; however, it may be a basis for 
deferring an impractical test when exposure 
limits to perform testing (or possibly to access 
a valve for repair in the event it could fail 
during a test) are prohibitive. The testing 
could be deferred to cold shutdown or 
refueling outages when the exposure limits 
would no longer be prohibitive. ALARA is 
part of an overall program required by 
10 CFR 20.1101, including activities such as 
1ST. NRC has not established "predetermined 
acceptable limits" for deferring an 1ST activity. 

Comment 2.5.1-2 

We believe thaf the following items are 
examples for determining impracticability of 
exercising a valve during plant operation: (1) 
risk of a plant trip, (2) risk of damage to a 
system or component, (3) excessive personnel 
hazard, (4) risk of test-induced component 
hazard, (5) effect on plant safety, (6) difficulty 
of test, (7) cost of test, and (8) failure of 
component in a non-conservative direction 
would cause total loss of system function 
(non-redundant). However, the typical 
burden of performing non-intrusive test 
techniques, by itself, does not constitute 
impracticability. 

Response 2.5.1-2 

The list appears to address impractical 
conditions, except that the difficulty and cost 

of testing do not, alone, constitute 
impracticalities. 

Section 2.5.3, "Content and Format of 
Relief Requests" 

Comment 2.5.3-1 

Since none of the relief request examples were 
provided with a title, exactly what type of title 
does the NRC have in mind for requests? 

Response 2.5.3-1 

Sample titles follow: (1) Relief Request 
Number 1, (2) Safety Injection Pumps Relief 
Request, and (3) Check Valves in Series Relief 
Request. A unique number is also useful for 
identification purposes. 

Table 2.1, "Typical systems and 
components in an inservice testing program 
for a pressurized-water reactor" 

Comment T2.1-1 

Although the table has some merit, it would be 
much more valuable if the staff would provide 
guidance with respect to more complex issues 
such as the requirement for maintaining 
redundancy, passive failure protection, etc. 

Response T2.1-1 

The guidance does not address issues outside 
the scope of inservice testing. The items 
mentioned apply to 1ST in determining the 
scope of the program, determining what 
components would remain in service during 
testing, and considering when removing 
equipment from service for testing; however, 
these items are needed for the safe operation 
of the plant and are not specific to 1ST. Such 
guidance is beyond the scope of this 
document. 
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Comment T2.1-2 Response T2.1-2 

Table 2.1, in several places, refers to "pump A reference to pump suction valves has been 
and discharge check valves." This statement added, 
should be modified to include suction check 
valves, as these valves are required to be 
operable in order for the pump to function. 
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COMMENTS ON SECTION 3, 
"GENERAL SUPPLEMENTAL GUIDANCE 

ON INSERVICE TESTING" 
Section 3.1, "Inservice Test Frequencies 
and Extensions for Valve Testing" 

Comment 3.1-1 

This section should state that it refers 
specifically to valve exercising and not to 
testing in general. 

Response 3.1-1 

The title of the section has been changed to 
state that it applies to valve testing. 

Section 3.1.1, "Deferring Valve Testing to 
Each Cold Shutdown or Refueling Outage" 

Comment 3.1.1-1 

With incorporation of the 1989 Edition of the 
ASME Code into 10 CFR 50.55a, is a relief 
request required to defer testing of valves on a 
refueling outage frequency? 

Response 3.1.1-1 

Supplement 1 to GL 89-04 gives approval to 
use Section 3.1.1 of NUREG-1482 for 
implementing the paragraphs of OM-10 on 
deferring testing of valves to refueling outages. 
Although the supplement does not invalidate 
existing relief requests, the licensee may write 
test deferrals rather than relief requests, with a 
statement that Section 3.1.1 of the NUREG-
series report is being used. A single reference 
to Section 3.1.1 may be included in the 1ST 
program document rather than referencing it in 
each test deferral. 

Comment 3.1.1-2 

When considering deferring valve testing to 
cold shutdowns or refueling outages, some 
valves could be tested quarterly, but the testing 
involves a hardship; i.e., a limiting condition 
for operation of 3 to 4 hours in length, the 
repositioning of a breaker from "off1 to "on," 
and necessity of manual operator actions to 
restore the system should an accident occur 
while the test is in progress. Performing a test 
quarterly for such situations can put the plant 
at a greater risk than the benefit achieved with 
a quarterly test. Is this a sufficient reason to 
defer a test to cold shutdown? 

Response 3.1.1-2 

Section 3.1.2 gives guidance on some of these 
situations. Otherwise, it would be appropriate 
to weigh the safety effect against the benefits 
of testing as a basis for deferring testing from 
quarterly to cold shutdowns or refueling 
outages. A method is described in 
NUREG/CR-5775. 

Comment 3.1.1-3 

Section 3.1.1.2 discusses testing valves during 
power ascension from a refueling outage. 
What does the phrase "except for valves which 
must be tested during power ascension for 
which technical specification requirements for 
the valves or the system determine when the 
valves are required to be operable" mean and 
where did it come from as it is not part of OM-
10? 
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Response 3.1.1-3 

The phrase is the subject of Section 3.1.1.2 of 
the report. OM-10 requires that valves tested 
on a refueling outage frequency be tested 
before returning the plant to operation. 
Several licensees have stated that certain 
valves cannot be tested until power ascension 
begins. This section was included to give 
guidance for such valves and to state that the 
operability of technical specifications would 
control the time for testing such valves. It is 
intended that such valves will be stated as 
tested on a refueling outage frequency, even 
though the plant may return to "operation" 
before the testing is completed. Although 
valves tested during power ascension from 
cold shutdowns that are not refueling outages 
would be tested similarly, the requirement in 
OM-10 differs for valves tested on a cold 
shutdown frequency. 

Comment 3.1.1-4 

When performing testing during cold 
shutdown periods, there should be a priority or 
time limit for testing valves that are specifically 
required to be operable (with a safety function) 
under cold shutdown conditions. Also, the 
requirement to continue to test these valves at 
a quarterly frequency should be discussed and 
clarified. 

Response 3.1.1-4 

While the comment is well intended, neither 
OM-10 nor IWV seems to require that testing 
be performed before operating a system used 
only during cold shutdown, or that testing 
continue at a quarterly frequency for valves 
tested only during cold shutdown. These 
standards appear to require (1) that valves 
tested quarterly continue to be tested 
quarterly, even when the plant is shut down, 

unless the system is out of service, and (2) that 
valves and pumps in systems in service during 
shutdown conditions be tested quarterly as 
long as the plant remains in that mode. The 
OM Committee may clarify the intent through 
the inquiry process. 

Comment 3.1.1-5 

Section 3.1.1.3 allows refueling outage testing 
for valves requiring containment to be de-
inerted. When happens if a forced outage with 
containment de-inerting occurs? Should these 
valves be tested during cold shutdown even 
through refueling outage justification is 
included in the 1ST program and allowed by 
Section 3.1.1.3? 

Response 3.1.1-5 

The staff determined that few outages require 
de-inerting and that maintaining a separate 
schedule for valve testing was not warranted. 
When an extended cold shutdown necessitates 
de-inerting the containment, testing is at the 
discretion of the licensee. The length of the 
shutdown and the extent of other outage 
activities could be considered in making a 
decision. The requirements of Paragraph 
4.3.2.5 of OM-10 or IWV-3416 of Section XI 
for valves in systems out of service may apply 
for extended outages of several months (see 
Section 3.1.3). Guidance on minimizing 
shutdown risk that may affect such a decision 
may also apply for extended outages. 

Comment 3.1.1-6 

Are licensees expected to invest in check valve 
nonintrusive equipment for the specific 
purpose of testing valves quarterly in lieu of 
during cold shutdowns or refueling outages? 
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Response 3.1.1-6 Response 3.1.1-8 

No. 

Comment 3.1.1-7 

Referring to Item (1) of the guidance from the 
1976 NRC letters to licensees, does this mean 
that cycling non-redundant valves in a 
remaining operable train may be deferred to 
the next cold shutdown when one train is out 
of service, since their failure would cause a 
loss of total system function, even if testing is 
specified in the technical specification 
surveillance? 

Response 3.1.1-7 

In the licensing process, NRC weighed the 
possible safety consequences and benefits of 
performing a test required for a technical 
specification surveillance even when one train 
is out of service. The guidance in the 
NUREG-series report and in the 1976 letters 
does not supersede technical specification 
requirements. 

Comment 3.1.1-8 

For implementing cold shutdown testing 
requirements of OM-10, Paragraphs 4.2.1.2(g) 
and 4.3.2.2(g), why does the section have to 
be referenced in the 1ST program if a licensee 
already uses OM-10? It is not clear what 
additional requirements are imposed by OM-
10, Paragraph 6.2, for not completing all cold 
shutdown valve exercising. What is the NRC's 
position on the effort that a plant must expend 
to complete all cold shutdown valve exercising 
during short outage? Is any documentation 
required for the valves that were not tested 
during the short outage but are beyond the 
required 92-day frequency? 

If a licensee has already updated the 1ST 
program to the requirements of OM-10, 
Section 3.1.1.1 does not need to be referenced. 
It is to be referenced by licensees using earlier 
editions of the Code to implement the 
referenced portion of OM-10. The staff 
deleted the reference in this section to 
Paragraph 6.2, which does not impose any 
related requirements and was incorrectly 
referenced. The NRC does not have a position 
on the efforts a licensee expends in performing 
cold shutdown valve testing; however, it is 
expected that a "good faith" reasonable effort 
would be expended. The Code does not 
require documentation for valves not tested 
during a cold shutdown outage other than as 
would be required for maintaining the 1ST 
schedule. 

Section 3.1.2, "Entry into a Limiting 
Condition for Operation to Perform 
Testing" 

Comment 3.1.2-1 

It is unclear why the relief request example 
would be acceptable. Based on the example, it 
appears that pump testing could also be 
deferred. For example, some plants do not 
want to inject auxiliary feedwater into steam 
generators during power operations so they 
manipulate valves (manual, motor-operated, or 
air-operated valves) in test lines to provide a 
flow path. If a relief would be granted for 
valve stroking, would it also be granted for 
pump testing under similar circumstances? 

Response 3.1.2-1 

Pumps are generally tested quarterly on 
minimum recirculation test lines if the normal 
flow path is not available, as in your example 
for injection auxiliary feedwater into the steam 
generators. Position 9 of GL 89-04 discusses 
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testing on minimum flow with no measurement 
of flow and recommends that a more 
substantial flow test be performed during 
outages using installed flow elements. The 
new "comprehensive pump test" requirements 
in the OM Code will also address pump testing 
at normal flow rates. Licensees have 
submitted relief requests and test deferrals for 
check valves in pump discharge lines because 
the full accident flow cannot be obtained 
during quarterly testing. The example in 
Section 3.1.2 has been modified slightly to 
represent the condition more accurately, to 
ensure that your concern is addressed, and to 
ensure that licensees understand that a relief 
request is not necessary for deferring pump 
testing in accord with Position 9. 

Comment 3.1.2-2 

This section states that "1ST which results in a 
system being completely removed from service 
may not be acceptable." However, the 
subsequent example of a relief request 
evaluation references TS 3.0.3. This 
specification establishes the shutdown action 
requirements that must be implemented when a 
limiting condition for operation is not met and 
the condition is not specifically addressed by 
the associated action requirements. TS 3.0.3 
allows one hour to prepare for an orderly 
shutdown before changing the plant operation. 

Response 3.1.2-2 

Entry into TS 3.0.3 may not be the sole basis 
for requesting relief or an alternative. 
However, if testing cannot be complete within 
one hour, or if a total system function is 
removed and cannot be restored within one 
hour, this additional information would give 
additional justification. The example, which 
has been deleted, was from an actual relief 
request. Simply stating that the test requires 

entry into TS 3.0.3 does not preclude testing; 
however, entry into TS 3.0.3 would be the 
basis for deferral and would be supplemented 
by the reason (e.g., "results in entry into TS 
3.0.3 because all ECCS systems become 
inoperable during this valve alignment"). 

Comment 3.1.2-3 

In Section 3.1.2, does "multiple LCO" refer to 
only a single LCO on two separate systems or 
does it also refer to two or more LCO actions 
on the same system? 

Response 3.1.2-3 

The sentence including the reference to 
"multiple LCO" has been deleted because it 
was not necessary. The preceding sentence 
stated the major point of the discussion. 

Comment 3.1.2-4 

Draft NUREG-1482 takes the position that 
licensee should perform required quarterly 
testing, even if entry into a limiting condition 
for operation (LCO) is required. Relief 
requests to defer testing must contain 
justification in addition to the entry into the 
LCO. This is a rather inflexible position, and 
may unduly restrict prudent or cost-effective 
scheduling. 

Response 3.1.2-4 

NUREG-1482 does not take a position on 
entry into an LCO to perform surveillance 
testing. It merely references the position in 
NRC Generic Letter 87-09. LCO were 
developed with surveillance testing in mind. 
While entry into an LCO may be part of an 
adequate justification for relief, the relief 
request (or test deferral) must discuss the 
conditions that result from the testing or from 
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entering the LCO. GL 87-09 includes further 
guidance on allowable outage times for 
equipment. NRC is flexible in requiring 
licensees to follow the test frequency 
requirements of the Code. If there is sufficient 
justification for deferring testing, the Code 
allows such deferral. The licensee needs to 
ensure that the justification includes more than 
a simple statement that entry into an LCO is 
necessary for testing. Brief sample statements 
follow: (1) testing must be deferred to cold 
shutdown because the plant would enter TS 
3.0.3 if the licensee did testing that removes all 
ECCS from service and places the plant in an 
unanalyzed condition and (2) testing must be 
deferred to cold shutdown outages because the 
plant would enter an LCO for the system when 
the valve is stroked to the fully closed position, 
and, if the valve fails to reopen automatically, 
it cannot be accessed during power operations 
for manual repositioning. 

Section 3.1.3, "Scheduling of Inservice 
Tests" 

Comment 3.1.3-1 

If plant-specific technical specifications, rather 
than standard technical specifications, 
reference a 50-percent grace period rather than 
a 25-percent grace period for testing 
frequencies, how should the 1ST tests be 
treated? 

Response 3.1.3-1 

The inservice tests would be subject to the 
same extension that the technical specifications 
allow for other surveillance tests unless 
specifically exempted; however, the extension 
would not apply to safety and relief valve 
testing performed at five- and ten-year 
intervals unless the technical specification so 
states. 

Comment 3.1.3-2 

The statement that the Code requires testing 
throughout extended shutdown periods for 
operable equipment applies only to OM 
documents, not previous versions of Section 
XI. 

Response 3.1.3-2 

Refer to the discussion in the basis for the 
recommendation in Section 3.1.3. 

Comment 3.1.3-3 

Does equipment removed from service with no. 
maintenance need to be tested after returning 
to service? 

Response 3.1.3-3 

The equipment would not need post-
maintenance testing but may need tests for 
other reasons. 

Section 3.2, "Start of the Time Period in 
Technical Specification Action Statements" 

Comment 3.2-1 

In the discussion on TS action statements and 
operability declarations, should NRC Generic 
Letter (GL) 91-18 be referenced as a basis for 
determining operability? 

Response 3.2-1 

See the GL 91-18 discussion in Section 7 of 
NUREG-1482. 

Comment 3.2-2 

If we are testing a pump and it fails, and we 
are quite sure the problem is with the gauge, 
do we have to declare the pump inoperable 
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immediately, or can we replace the gauge first 
if we have not yet completed the test? 

Response 3.2-2 

The response to Question 46 in Appendix A 
and Paragraph 6.1 of OM-6 and IWP-3230(d) 
allow that a gauge may be recalibrated (or 
replaced) and the test rerun (or completed). If 
you are not certain that the gauge is the 
problem, it is recommended that the test be 
completed as soon as possible with the 
recalibrated or replaced gauge to confirm the 
results. Additional guidance is given in GL 
91-18. 

Comment 3.2-3 

What does the statement "the period the 
component could be considered operable 
based on the preliminary analysis is limited in 
the event the component is later determined to 
be incapable of continued operability" mean? 

Response 3.2-3 

When a preliminary analysis is done to assess 
operability, a more detailed analysis may be 
necessary if additional expertise is needed to 
review the condition of a component. The 
more detailed engineering analysis must be 
performed in a timely manner following 
declaring a component operable based on a 
preliminary analysis. The more detailed 
analysis may result in determining that the 
component is incapable of performing its 
safety function. Making this assessment 
quickly will limit the time a component is 
considered operable (based on the preliminary 
analysis). In many cases, the preliminary 
analysis will be sufficient for long-term 
assessment or the more detailed analysis will 
confirm the preliminary analysis. Few 
situations will likely require a more detailed 

analysis and few will likely result in declaring 
the component inoperable. 

Comment 3.2-4 

Position 8 of GL 89-04 states that a test may 
be halted because of a gauge malfunction. 
Does this guidance apply to any instrument 
such as a bad accelerometer)? We have seen 
indications of high vibration that were actually 
indications of poor instrument responses at 
low frequencies ( 1 - 5 Hz). May we halt the 
test and repeat it using a new accelerometer? 
May we process the existing data electronically 
to obtain a true overall vibration reading 
before making an initial operability 
determination? 

Response 3.2-4 

Corrective action provisions in the code (IWP-
3230(d) and Paragraph 6.1 of OM-6) allow 
that instruments may be recalibrated and a test 
rerun. Neither the code requirements nor 
Position 8 limit the instruments covered by the 
provisions. Therefore, an accelerometer meets 
the scope of the provisions. Replacing 
instruments rather than "recalibrating" meets 
the intent of the provisions (see Response 3.2-
2). Licensees have a responsibility to ensure 
that if instruments are replaced rather than 
recalibrated, the correct instrument number is 
logged in the test report. 

Section 3.3, "120-Month Updates Required 
by 10 CFR50.55a(f)(4)(ii)" 

Comment 3.3-1 

Is the NRC considering deleting the 
10 CFR 50.55a requirement to perform a 10-
year program update? Such a deletion would 
allow the 1ST plan to change as needed rather 
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than "dump all new procedures on the 
operators" once every ten years. 

Response 3.3-3 

Response 3.3-1 

The NRC is considering a change to the 10-
year update requirement which will require a 
change to the regulations. 

Comment 3.3-2 

If a relief request was recently approved by the 
NRC after GL 89-04 was issued, would it 
again need to be approved when a new ten-
year update is being implemented if the request 

a. meets the guidelines ofGL 89-04 and 
NUREG 1482? 

b. meets the intent of GL 89-04 and 
NUREG 1482 with some exceptions? 

c. gives alternative testing technique? 

d. seeks exemptions from certain Code 
requirements? 

Response 3.3-2 

a. Further-approval is not required. Certain 
documentation requirements apply.. 

b. NRC approval is required. 

c. NRC approval is required unless the 
alternative meets "other test methods" 
stated in the Code. 

d. NRC approval is required. 

Comment 3.3-3 

Section 10 CFR 50.55a does not give guidance 
on when updated programs should be 
submitted. What is an acceptable period 
before the start of the next interval? 

Common practice is to submit a revised 
program within 6 to 9 months before the 
beginning of the interval. Some licensees 
submit the programs on the day the interval 
begins. The regulations require 
implementation at the beginning of the interval. 
Relief requests due to impracticalities and 
alternatives approved in accord with GL 89-04 
or GL 89-04, Supplement 1 (NUREG-1482), 
may be implemented during the interim period 
from submittal to receipt of an NRC safety 
evaluation (see Section 6). Other alternatives 
proposed may not be implemented until 
approved by NRC. 

Comment 3.3-4 

Is there any way in which a plant now 
submitting a 10-year interval updated 1ST 
program can use the ASME OM Code? The 
ASME OM Code appears to be superior to the 
ASME B&PV Code for 1ST because the 
general section (ISTA) of the OM Code 
applies specifically to 1ST rather than 90 
percent to ISI as is the case with the general 
section (IWA) of ASME Section XI of the 
B&PV Code. 

Response 3.3-4 

1ST programs may not be developed using the 
OM Code until it is endorsed in 
10 CFR 50.55a by rulemaking, though the 
requirements of the 1990 Edition of the OM 
Code are the same as OM-6 and OM-10 for 
testing pumps and valves. If there are specific 
provisions in ISTA that address 1ST, it may be 
possible to use these as guidance where no 
previous guidance exists. 

Comment 3.3-5 

Paragraph (f)(5)(iv) of 10 CFR 50.55a states 
that relief requests must be "demonstrated to 
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the satisfaction of the Commission" not later 
than 12 months after the expiration of an 
interval. This appears to say that Commission 
approval is required to be obtained within 12 
months of the end of an interval. This is 
beyond the control of licensees and does not 
state when relief requests are required to be 
submitted. Revision to clarify this issue should 
be made. A submittal requirement for some 
period before the interval should be considered 
to allow time for NRC review and disposition. 

Response 3.3-5 

Section 3.3 and Section 6.3 have been revised 
to include a recommendation that the relief 
requests be submitted before the interval start 
date. 

Section 3.3.1, "Extension of Interval" 

Comment 3.3.1-1 

Section 3.3.1 gives an example of a licensee 
extending an interval from December 14, 
1994, to September 16, 1995, in accordance 
with the Code. Since the interval was 
increased by 9 months, we assume that the 
subsequent interval must start between 
September 16, 2004 (i.e., September 16, 2005 
minus 12 months) and December 16, 2005 
(i.e., September 16, 2005 plus 3 months). Is 
this correct? 

Response 3.3.1-1 

Yes. The ASME Code allows intervals to be 
extended or decreased up to one year 
cumulative and also allows intervals to be 
extended for outages greater than 6 months. 
In response to an inquiry (ASME Section XI 
File Number IN93-002), the ASME Boiler and 
Pressure Vessel Committee stated that Section 
XI, IWA-2430(d), allows the inspection 

interval to be extended or decreased for 
reasons other than to enable an inspection to 
coincide with a plant outage. This would 
apply to 1ST intervals as well. In 
Interpretation XI-1-86-54, the committee 
stated that the 1-year extension need not be 
applied only during the last one-third of the 
interval and that the extensions may be applied 
serially for both out-of-service and plant 
outage conditions. 

Comment 3.3.1-2 

The first paragraph of Section 3.3.1 states that 
intervals may be extended only because of an 
extended outage and that the licensee must 
request approval of the extension. The reason 
for requesting an extension for up to one year 
is not specified in the regulations or the ASME 
Code. Additionally, neither the ASME Code 
nor 10 CFR 50.55a requires a request for 
approval, or even notification to the NRC, for 
an interval extension of up to one year. 

Response 3.3.1-2 

The discussion has been changed to remove 
the issue of requesting approval of an 
extension. Only an extension that exceeds the 
one year allowed by the Code need be 
approved by the NRC. An inquirer recently 
asked whether Section XI, IWA-2430(d) 
allows the inspection interval to be extended or 
decreased for reasons other than to enable an 
inspection to coincide with a plant outage. 
The Section XI Committee responded 
affirmatively (ASME Section XIIN93-002). 
Notifying the NRC of the extension is a 
courtesy, rather than a requirement, to assist 
the staff in planning reviews and in maintaining 
a list of the interval dates. 
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Section 3.3.2, "Concurrent Intervals" 

Comment 3.3.2-1 

Can guidance be given for licensees who wish 
to use the same Code edition for multiple 
units, but do not wish to place the units on 
concurrent intervals? 

Response 3.3.2-2 

The guidance for the first situation described in 
the recommendation and in the example would 
result in multiple updates over the 120-month 
interval. 

Comment 3.3.2-2 

Is a relief request necessary if concurrent dates 
are desired for plants with different 
commercial operating dates if the utility does 
not want to update the 1ST programs for both 
units on each plant with a 120-month 
anniversary. 

Response 3.3.2-2 

The regulations require a request for an 
alternative. 

Comment 3.3.2-3 

It is unlikely that any licensee would use such 
an interval schedule for concurrent intervals 
since the schedule increases the total number 
of program updates required for each unit. 

Response 3.3.2-3 

Though an interval schedule for concurrent 
intervals is unlikely, changes in code editions 
may make it beneficial for a licensee to revise 
the programs more often than required. 

Section 3.3.3, "Implementation of Updated 
Programs" 

Comment 3.3.3-1 

Does this section imply that any new relief 
requests for a program updated for new 
intervals can be implemented without prior 
NRC review or approval for the first 12 
months of the interval? 

Response 3.3.3-1 

When the rule was issued, the interval (period) 
for updating inservice inspection (ISI) 
programs was 40 months and the interval for 
updating inservice testing (1ST) programs was 
20 months. In 1976, NRC issued licensees 
guidance in which it recognized that relief 
requests would be submitted for review and 
approval and suggested that licensees submit 
the programs as early as possible before the 
beginning of a new interval. The revised 
programs were to comply with the 
requirements of editions of the code and 
addenda in effect no more than 6 months 
before the start of each 40-month or 20-month 
period. However, the ISI intervals established 
for examination schedules in accordance with 
Section XI were based on 120 months. The 
rule included the provision for demonstrating 

to the satisfaction of the Commission 
not later than 12 months after the 
expiration of the initial 120-month 
period of operation from the start of 
facility commercial operation and 
each subsequent 120-month period of 
operation during which the 
examination or test is determined to 
be impractical. 

The 12-month provision remained when the 
rule was changed November 1979 to increase 
the length of the intervals for both ISI and 1ST 
programs to 120 months. The phrase "to the 
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satisfaction of the Commission" implies that 
the relief request has been submitted and has 
been found acceptable by the NRC staff. 
Future rule changes may clarify the appropriate 
time period for submitting and implementing 
relief requests for updated programs. Refer to 
Sections 6 and 7 for more discussion on relief 
requests. 

Comment 3.3.3-2 

Explain the significance and any requirement 
for complying with the sections of the codes 
that refer to new reference values when 
implementing a "new" program to the current 
version of the Code (IWP-3112 of Section XI, 
Paragraph 4.5 of OM-6, and Paragraph 3.5 of 
OM-10). 

Response 3.3.3-2 

New reference values would be necessary for 
parameters not currently measured. New 
"reference values" for currently monitored 
parameters may not be necessary if previous 
reference values were acceptable. The code 
does not require new reference values to be 
established because a later edition is used. 

Comment 3.3.3-3 

When a licensee updates a program at the 120-
month interval, is the program to be 
implemented before a safety evaluation is 
received? 

Response 3.3.3-3 

The regulations require the updated program 
to be implemented for inservice testing done 
after the interval start date. Although the 
licensee may need time to fully implement the 
updated program, the regulations require that 
the new program be implemented even in the 

period before the NRC issuees a safety 
evaluation for the relief requests submitted for 
the new interval program. The staff gives 
guidance for implementing relief requests 
before NRC approval elsewhere in NUREG-
1482. 

Comment 3.3.3-4 

If the regulations do not allow a licensee to 
continue with the previous program 120-
month program until the NRC has reviewed 
the relief requests for the new interval, how 
can relief requests be submitted within 12 
months following the new interval start date? 

Response 3.3.3-4 

The regulations require a program to be 
updated to the later edition of the ASME Code 
each 120-month interval. The regulations state 
that the licensee must demonstrate to the 
satisfaction of the Commission not later than 
12 months after each 120-month interval 
where a pump or valve test requirement in the 
code or addenda is impractical and is not 
included in the revised inservice test program. 
See Section 6 for guidance on impractical code 
requirements. 

Comment 3.3.3-5 

Our next 10-year interval begins in November 
1995. We would like to begin gradually 
implementing the 1ST procedure revisions to 
incorporate the new edition and addenda, 
rather than waiting and using all new 
procedures on one date. What is the 
regulatory process to accomplish such an 
implementation (i.e., relief request, code case 
N-465, N-473, etc.)? 

NUREG-1482 G-26 



Response 3.3.3-5 

Several licensees have asked this question. The 
licensee can use Code Cases N-465 and N-
473; however, the best action is to inform the 
NRC that you are beginning your 
implementation early to have the revised 
procedures in place by the interval start date, 
or before testing during the new interval, and 
will be submitting your program (including any 
relief requests) by a certain date. NUREG-
1482 includes other guidance on implementing 
alternative requirements. 

Section 3.4, "Skid-Mounted Components 
and Component Subassemblies" 

Comment 3.4-1 

When are the OM codes and standards 
expected to address the scope of skid-mounted 
components and component subassemblies to 
be included in 1ST programs? Will the code 
address skid-mounted components for major 
components beyond those listed in the first 
subparagraph of Section 3.4? 

Response 3.4-1 

In the June 1994 OM Committee meetings, 
committees at various levels were considering 
proposals for both skid-mounted pumps and 
valves. It is expected that the published 
position will be included in the 1995 Addenda 
to the OM Code. The scope addresses 
components mounted on the skid and those 
not mounted on the skid but functioning much 
the same as skid-mounted components (e.g., 
check valves in the service water system that 
supply cooling water to a pump) where testing 
the major component can be considered 
adequate to test the function of the pumps or 
valves. 

Section 3.5, "Testing in the As-Found 
Condition" 

Comment 3.5-1 

In the past, several licensee have been cited for 
Code violation for pre-exercising valves before 
taking stroke time measurements. Does this 
section imply that these citations were invalid 
and such pre-exercising is acceptable, although 
not necessarily condoned? 
Response 3.5-1 

It is beyond the scope of this document to 
evaluate previous violations. While the Code 
does not appear to prohibit pre-exercising of 
valves for stroke time measurements, testing in 
the as-found condition gives a better indication 
of the ability of a valve to operate in the event 
it is actuated in response to a safety signal. 

Comment 3.5-2 

Does Appendix J require the licensee to leak 
test containment isolation valves in the as-
found condition? 

Response 3.5-2 

Paragraph III.C.l of Appendix J to 
10 CFR Part 50, for example, states that "Each 
valve to be tested shall be closed by normal 
operation and without any preliminary 
exercising or adjustments (e.g., no tightening 
of valve after closure by valve motor)." 
NUREG-1482 does not establish policy for 
Appendix J testing. 

Comment 3.5-3 

What is meant by "as-found" condition? All 
references in the report are to stroking by 
normal means. What if a valve is scheduled for 
maintenance? Is an "as-found" test one that is 
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done before the maintenance or after the 
maintenance with stroking by normal means? 

Response 3.5-3 

The "as-found" condition is the condition of a 
valve without pre-stroking or maintenance. 
Section XI does not require stroke-time testing 
or check valve stroking before maintenance; 
however, degradation mechanisms may not be 
found if no "as-found" testing is performed. 
Post-maintenance testing is required when the 
maintenance could have affected the valve's 
performance. Similarly, the "as-found" testing 
recommendation applies to pumps as well. 
Most inservice testing is performed in a 
manner that represents the condition of a 
standby component if it were actuated in the 
event of an accident. The recommendation 
was for developing the test implementing 
procedures and doing the tests at regular 
frequencies. It was not meant to imply that 
inservice testing be done before maintenance. 
If the condition of a component must be 
assessed, testing before performing 
maintenance may be performed. Post-
maintenance testing is only one part of 
inservice testing. 

Table 3.1, "Required tests and test 
frequencies for pumps and valves" 

Comment T3.1-1 

In the frequency column for fail-safe actuators, 
the frequency is given as only once every 3 
months. The Code allows for the extension of 
the fail-safe tests as it does for valve exercise 
tests. Refer to IWV-3415 and OM-10, 
Paragraph 4.2.1.1. 

Response T3.1-1 

Change made as noted. 

Comment T3.1-2 

There appears to be an omission that leak test 
requirements may be satisfied when the 
operation in the course of plant operation 
would satisfy the exercising requirements of 
the code. 

Response T3.1-2 

The allowance for demonstrating the leak-tight 
function during the course of operation is 
treated as an exception to the scope of IWV-
3420, with certain provisions for record 
requirements (Paragraph 4.2.2.1 of OM-10). 
The test frequency for valves not subject to the 
exception continues to be once every 2 years 
(see IWV-3421 or Paragraph 4.2.2.3(a) of 
OM-10). 
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COMMENTS ON SECTION 4, 
"SUPPLEMENTAL GUIDANCE 

ON INSERVICE TESTING OF VALVES 
Section 4.1, "Check Valves" 

Comment 4.1-1 

A normally open check valve is also 
considered an active valve and should be 
included in the 1ST program even if IWV-3414 
applies. 

Response 4.1-1 

IWV-3414 discusses valves in regular use and 
states that valves that operate in the course of 
plant operation at a frequency that would 
satisfy the exercising requirements need not be 
additionally exercised if the observations 
otherwise required for testing are made and 
analyzed during such operation, and are 
recorded in the plant record at intervals no 
greater than specified in IWV-3411. Even if 
valves are "exercised" in accordance with 
IWV-3414, they need to be included in the 
valve list in the 1ST program, and the record 
(e.g., plant log, test procedure) needs to state 
that the test requirements are met. 

Comment 4.1-2 

What constitutes a "blocked" check valve? 
What is meant by "positively held in place"? 

Response 4.1-2 

A check valve is blocked if in a system that has 
flow blocked by a flange closure in the line, a 
locked closed valve other than a check valve, 
or some other means of precluding flow 
through the system. A valve that is "positively 
held in place" has an operator or other 
auxiliary device that maintains the disc in an 

open or closed position. A stop check valve is 
an example. 

Comment 4.1-3 

Is it permissible to establish groups of check 
valves for disassembly and inspection where 
the population is drawn from multiple units of 
like design and construction? 

Response 4.1-3 

It is acceptable to group valves from multiple 
units if two units are "identical," if the units 
will be subjected to the same service 
conditions, and if the valves otherwise meet 
the grouping criteria. If a generic problem is 
found while disassembling and inspecting 
valves during a refueling outage on one unit, 
all valves in the group in that unit must be 
inspected during the refueling outage, and the 
valves in the group in the other unit must be 
inspected at the next refueling outage for that 
unit. 

Section 4.1.1, "Closure Verification for 
Series Check Valves without Intermediate 
Test Connections" 

Comment 4.1.1-1 

Criterion 14 does not mention two valves for 
the reactor coolant pressure boundary. 

Response 4.1.1-1 

Though most plants were licensed with two 
valves at each reactor coolant pressure 
boundary, the two has been deleted from the 
sentence. 
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Comment 4.1.1-2 
Response 4.1.2-1 

In the guidance for testing two check valves in 
series, it states that both valves must be 
declared inoperable and be repaired or 
replaced before they are returned to service. 
The guidance should state that only the 
affected valve or valves be repaired or 
replaced and not imply that it is mandatory to 
repair or replace both valves. 

Response 4.1.1-2 

The recommendation has been modified to 
state that corrective actions for both valves, as 
necessary, are to be taken. The basis for the 
valves being tested in series includes an 
assumption that the condition of the individual 
valves cannot be ascertained. If the condition 
of each valve can be determined individually, 
the recommendation does not apply. 
However, a condition may be observable 
externally, or special tests may be available to 
indicate the affected valve. The change made 
to the recommendation addresses the concerns 
of the comment, as "corrective actions" covers 
more that "repair" or "replacement." The OM 
Committee is developing Code requirements to 
address such conditions. 

Section 4.1.2, "Exercising Check Valves 
With Flow and Nonintrusive Techniques" 

Comment 4.1.2-1 

Is the relief for an extension of the test 
frequency mentioned in this section for 
extension beyond the sample testing matrix 
given? 

The sentence has been modified to clarify 
when relief is required. 

Comment 4.1.2-2 

Is it permissible to include groups of valves for 
nonintrusive testing from a population of 
greater than four valves if there is a 
commensurate increase in the testing 
frequency? 

Response 4.1.2-2 

The group size of four was selected because 
most plants would not have more than four 
valves that have identical service (e.g., four 
accumulator discharge check valves, four 
injection loop valves). Groups of valves tested 
according to the guidance in Section 4.1.2 are 
valves of the same design, manufacturer, 
service, and service conditions. If a group of 
more than four valves meets these criteria, the 
group may be appropriate for the testing 
described in Section 4.1.2, because each valve 
is tested and the test is verified regularly on at 
least one of the group. 

Comment 4.1.2-3 

Is audible indication of check valve "slam" 
qualify an acceptable nonintrusive testing 
technique for verifying check valve closure? 

Response 4.1.2-3 

The OM Committee is better suited to 
determine whether this method would meet the 
"other positive means" allowed in the Code; 
however, NRC would expect that if such a 
method was used, it would be repeatable, 
could be distinguished from other noise 
contributors, and would be done in 
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accordance with the applicable quality controls 
and assurance. 

Comment 4.1.2-4 

The NRC recommendation stated that the flow 
rate must be sufficient to stroke the valve to 
the backstop. This statement could be 
interpreted to mean that nonintrusive 
examination results are unacceptable unless the 
valve makes an acoustic impact from the disc 
striking against the backstop. Most check 
valves at our facility are sized to accommodate 
large flows that may be expected with various 
accident conditions. Many valves are larger 
than needed to pass the design flow and are 
thus not affected by the small drop in pressure 
across the valve. As a result, in many valves 
the disc will not impact the backstop even 
though full design flow is passed. Our check 
valve nonintrusive examination (NIE) 
equipment has two technologies: acoustics 
and either external magnetics or ultrasonics. 

The NUREG-series report seems to be based 
on acoustics only. This limits the usefulness of 
the plant's NIE system since credit for UT or 
magnetic data cannot be taken. For example, 
credit cannot be taken for the NIE test if full 
design flow is verified through a valve but the 
acoustic sensor does not detect an impact. 
This appears to be true even if ultrasonic 
testing (UT) data shows the valve disc to be 
90-percent open. Our plan is to use two 
technologies to obtain NIE data for the 1ST 
program. We envision a greater role for the 
UT (or magnetic) data than the NUREG-series 
guidance seems to allow. 

We suggest that appropriate NIE acceptance 
criteria can be developed once full design flow 
is verified. In our example, acceptance criteria 
would be a 90-percent open disc (verified by 
UT) plus or minus a tolerance. In other cases, 
the acceptance criteria may be an acoustic 
impact detected at the backstop. However, 

the NUREG-series report seems to set a 
generic acceptance criterion of backstop 
impact with which we do not agree. 

Response 4.1.2-4 

The description in this section was not meant 
to limit the use of nonintrusive techniques to 
acoustics. The statement suggesting that the 
flow rate must be sufficient to stroke the valve 
to the backstop was incorrect and has been 
deleted. An acceptable test method must 
demonstrate that a check valve disc opens to 
the position necessary to fulfill its safety 
function, which may not be full-open to the 
backstop. 

Comment 4.1.2-5 

Please clarify the requirements for check valve 
full flow testing. Can full-stroke exercising be 
verified by passing maximum required accident 
flow through the valve? Is nonintrusive testing 
acceptable to verify full stroke? 

Response 4.1.2-5 

Full-stroke exercising of a check valve can be 
verified by passing full accident flow 
(measured) through the valve or by using 
nonintrusive techniques that verify the 
capability of the valve to stroke to the position 
necessary for it to fulfill its safety function. If 
that position is known, as discussed in 
Comment 4.1.2-4 above, or if the valve strokes 
fully open, nonintrusive techniques can be used 
to verify the stroke. Section 4.1.2 describes an 
acceptable method for testing a group of 
identical valves located in different trains of 
the same system where it has been 
demonstrated that nonintrusive methods can 
verify that the valves stroke to the position 
necessary to fulfill their safety function. In the 
example, the same reduced flow is used for 
subsequent testing, with direct flow 
measurement, or without direct flow 
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measurements but with procedurally-controlled 
system alignment and monitoring of a system 
characteristic or parameter to establish the 
same reduced flow. The method must be 
repeatable. 

Comment 4.1.2-6 

The question is related to using a sampling 
program when converting from an intrusive to 
a nonintrusive testing program for a group of 
four identical check valves. After the first test 
of all four valves of the group using the 
nonintrusive method, is a relief request then 
required to go to a rotating sampling test 
program in accordance with Section 4.1.2? 
We understand that a relief request is not 
required to change from an intrusive method to 
a nonintrusive method. 

Response 4.1.2-6 

If all the valves in the group are flow tested, 
the staff would accept a "sampling" of one 
valve each refueling outage to verify that the 
test method is repeatable for implementing 
nonintrusive test methods. If the "sampling" 
reveals problems with repeatability of the test 
conditions, or other problems that might affect 
the testing of the other valves, the nonintrusive 
techniques must be used for the other valves 
during the same outage. Relief is not required 
because the method meets the "other positive 
means" of the Code. A test deferral 
justification is not necessary when extending 
the test interval in accord with OM-10. If a 
sampling program does not include a flow test 
of each valve on a regular basis, relief would 
be necessary. The OM-22 working group on 
check valves changed the OM Code to allow a 
similar sampling for disassembly and inspection 
as discussed in Position 2 of GL 89-04. OM-
22 is also considering a sampling plan with 
broader applications. 

Comment 4.1.2-7 

Please discuss in detail the process for 
qualifying nonintrusive testing as an alternative 
method to check valve full flow testing. 

Response 4.1.2-7 

Position 1 of GL 89-04 gives general guidance 
for qualifying such a method. Further 
information is available through the OM 
working group for check valves and the 
Nuclear Industry Check (NIC) valve group. 

Comment 4.1.2-8 

Once nonintrusive techniques have been 
successfully used to verify that a check valve 
disc reached the backstop under reduced flow 
conditions, should not measurement of the 
flow through the valve be sufficient for 
periodic full-flow testing if meaningful flow 
criteria can be established? 

Response 4.1.2-8 

Measurement of the flow through the valve is 
sufficient with periodic reverification or 
sampling a group of valves. The example in 
Section 4.1.2 is not the only acceptable means 
to implement such a program for a group of 
valves. Periodically verifying single valves 
may also be acceptable as "other positive 
means." The example could apply to (1) tests 
in which flow can be measured but is below 
design accident flow, and (2) tests in which 
flow cannot be measured directly in the line 
but is otherwise quantifiable to ensure 
repeatable conditions. 

Comment 4.1.2-9 

Will the use of nonintrusive techniques on a 
rotating schedule for full-flow testing require 
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occasional disassembly and inspection of the 
check valves to verify the adequacy of the 
nonintrusive techniques, as has been suggested 
by theNRC to some licensees in the past? 

Response 4.1.2-9 

Disassembly and inspection may be necessary 
as part of the initial or periodic verification for 
certain techniques. Disassembly and 
inspection would not otherwise be necessary 
to meet the requirements of 1ST. Valves may 
need to be disassembled to confirm a 
nonintrusive conclusion, to take corrective 
actions, or to do preventive maintenance as 
part of a check valve program. 

Comment 4.1.2-10 

Is measurement of Cv with the application of 
meaningful flow versus differential pressure 
criteria considered "other positive means" in 
accordance with IWV-3522 of the Code? 

Response 4.1.2-10 

The NRC contracted with Oak Ridge National 
Laboratory (ORNL) to review such a test 
method used at the Fort Calhoun and Beaver 
Valley plants. ORNL was to determine if the 
measurements and reduction of the data give 
adequate assurance that the accumulator 
discharge check valves at both plants would 
function properly. ORNL found that the 
results are useful if the test is performed in a 
controlled manner with accurate instruments. 
The tests can also be verified using 
nonintrusive techniques during the initial 
testing. A safety evaluation was issued for the 
Fort Calhoun test, which included the report 
prepared by the ORNL staff on the results of 
their review (see NRC Letter, Docket 50-285, 
to OPPD, October 2, 1993). 

Comment 4.1.2-11 

(1) If a nonintrusive test fails to verify full 
disk movement, are disassembly and 
inspection acceptable corrective actions 
for the failed train? In some cases, little 
time is available to do nonintrusive testing 
with flow (e.g., safety injection check 
valve testing), and the conditions for 
performing another flow test cannot be 
duplicated without delaying startup. 

(2) Certain flow tests used with 
nonintrusive techniques impart just 
enough energy to the disk to cause it to 
make a marginally audible impact 
against the backstop. In these cases, 
variations in initial conditions could 
produce inconclusive nonintrusive test 
results. The only reasonable corrective 
actions would be disassembly and 
inspection because the tests may be of 
marginal value. 

Response 4.1.2-11 

(1) The licensee determines the types of 
corrective action taken when a test is 
inconclusive or when the results indicate 
unacceptable functioning of the check 
valve. Disassembly and inspection may be 
parts of corrective actions to ensure the 
functional capability of the valve. In 
response to Question Group 15 in 
Appendix A, the staff stated that a flow 
test for part-stroke exercising of the valve 
"is expected to be performed" following 
reassembly if practical. 

(2) Several nonintrusive methods such as 
radiography, ultrasonics, and magnetics 
can verify disk position without requiring 
audible disk-backstop impact. The 
method selected must give conclusive 
results and be repeatable for the 
application. 
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Comment 4.1.2-12 

If the flow testing proposed in Section 4.1.2 
must pass the maximum required accident flow 
through each check valve, why would 
nonintrusive techniques ever be required? 
What actions are necessary if one of the valves 
that is only flow tested and found to have 
problems? Would all of the valves in the 
group have to be tested using nonintrusive 
techniques? What is the minimum required 
data to be obtained from the periodic flow 
testing and what deviation from the data 
obtained during the baseline test is acceptable? 

Response 4.1.2-12 

The test method discussed in Section 4.1.2 
applies to tests performed with less than an 
accident flow rate. If accident flow rate is 
passed through the check valve being tested, 
nonintrusive techniques are not necessary to 
establish the functionality of the valve. The 
nonintrusive techniques would be used to 
verify that the test at reduced flow would 
indicate adequate disk movement for full-
stroke exercising the valve in accordance with 
the Code. An allowable flow variation would 
be established during the baseline testing using 
the nonintrusive techniques. If the flow rate 
during future testing cannot be established 
within the range, the test is unacceptable and 
the licensee could begin (1) nonintrusive tests 
to verify that full-stroke exercising is achieved 
even at different flow conditions or (2) 
corrective actions to determine the cause of 
the failure to meet the acceptance criteria for 
the test. If other valves meet the acceptance 
criteria, the licensee need take corrective 
action only for the valve with a problem if it is 
not the valve used for reverification by 
nonintrusive techniques unless the cause is 
determined to apply to the other valves as 
well. The rotation of the nonintrusive 

techniques over the four outages (in the 
example) is to verify that the test method and 
test conditions remain constant. 

Comment 4.1.2-13 

What are the accuracy requirements and 
specifications for non-intrusive testing and 
diagnostic techniques? Are they as stringent as 
current code requirements for instrument 
accuracy? 

Response 4.1.2-13 

The code does not address instrument 
accuracy for testing valves. The owner has the 
responsibility to qualify the method following 
the steps in GL 89-04, Position 1, with 
particular emphasis on items 3, 4, and 6. The 
instruments used must accurate as necessary to 
qualify the method for repeatability and 
adequate results. 

Comment 4.1.2-14 

Does the use of a sampling program to fully 
stroke check valves constitute a change in test 
frequency from that required by the code? Is 
demonstration of impracticality required for 
this new test frequency? 

Response 4.1.2-14 

When using a sampling for non-intrusive 
techniques, all the valves in the group are flow 
tested at the same frequency, which can be 
deferred in accordance with OM-10 as needed; 
however, only one of the groups must be 
tested using non-intrusive techniques each 
time. Therefore, this practice does not change 
the test frequency. 
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Comment 4.1.2-15 

Section 4.1.2 clearly states that a relief request 
is not required to use non-intrusive techniques. 
Is a relief request also not required to 
implement a check valve non-intrusive 
sampling plan? 

Response 4.1.2-15 

A relief request is not required for a sampling 
plan that calls for the licensee to continue flow 
testing all valves in the group with non-
intrusive techniques applied to one of the 
group during each test. If not all the valves 
are flow tested, the alternative must be 
evaluated by the NRC. 

Comment 4.1.2-16 

We have several check valves that we exercise 
by disassembly. We cannot flow test these 
valves because we do not have the 
instrumentation or test fittings to allow testing. 
What would be an acceptable test plan for 
exercising these valves by non-intrusive 
testing? 

Response 4.1.2-16 

Other positive means using nonintrusive 
methods may be acceptable if the methods are 
qualified and repeatable. A method qualified 
according to the guidance in GL 89-04, 
Attachment 1, Position 1, would be 
acceptable. 

Section 4.1.3, "Use of Nonintrusive 
Techniques for Check Valve Testing" 

Comment 4.1.3-1 

Please confirm that "test setup and 
performance limitations" of backflow testing 
by performing a leak test is adequate 
justification for deferring testing to a refueling 

outage. Could such a test be scheduled once 
each cycle instead of during a refueling 
outage? Can the tests be deferred because the 
plant has to enter an extended limiting 
condition for operation (LCO) to do them? 

Response 4.1.3-1 

It is acceptable to defer backflow testing to a 
refueling outage for a check valve that can 
only be tested by performing a leak test, when 
test equipment setup is necessary. Relief 
would be necessary to perform the testing at a 
frequency other than as specified in the Code. 
Entering an LCO is not, alone, sufficient basis 
for deferring testing, as the LCO were 
established with testing in mind; however, if a 
test necessitates entry into an LCO, that may 
further justify deferring the test. Refer to 
Section 3.1.2. 

Section 4.2.1, "Increased Frequency of 
Testing for Valves That Can Be Tested 
Only During Cold Shutdown Outages" 

Comment 4.2.1-1 

The first sentence of the NRC 
recommendation is not clear. It appears to say 
that power-operated valves cannot be tested at 
power. 

Response 4.2.1-1 

The sentence contained a typographical error 
that has been corrected ("it" was supposed to 
have been "if). The recommendation is for 
power-operated valves that cannot be tested 
during power operation of the plant. 

Comment 4.2.1-2 

There is no advance notice about which valves 
tested during cold shutdown will be in a range 
for stroke time which requires increased 
testing as specified in IWV-3417(a). Since a 
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cold shutdown justification has demonstrated 
that the test can only be performed at cold 
shutdown, it is not practical to prepare a relief 
request, submit the request to the NRC for 
evaluation, and obtain approval within 30 days, 
when the next test would be required. Would 
it be acceptable to do an engineering analysis 
to determine the acceptability of the valve for 
continued operation and do the next test 
during the next cold shutdown outage? 

Response 4.2.1-2 

Paragraph 4.2.1.9(c) of OM-10 allows analysis 
for declaring a valve operable after testing 
indicates the stroke time is above the limiting 
value, or has increased above the reference 
value by a specified percentage. This approach 
may be used to the extent that it applies. If a 
valve stroke time exceeds the limits of the 
safety analysis, it could not be declared 
operable until a reanalysis indicates the new 
(increased) stroke time is acceptable. The 
intent of Section 4.2.1 was to inform licensees 
that the requirements of IWV-3417 for 
increased testing apply to valves independent 
of the exercising frequency specified in IWV-
3412. 

Comment 4.2.1-3 

Can licensees that have not updated to OM-10 
delete monthly testing without an approved 
relief request in accord with 
10 CFR 50.55a(f)(4)(iv) because OM-10 
deletes monthly testing for valves that require 
an increased stroke time? 

Response 4.2.1-3 

OM-10 not only deleted the monthly test, but 
it changed the test requirements for monitoring 
changes in the stroke time of valves. If the 
requirements of OM-10 are used as discussed 

in Section 4.2.7 of this document, the monthly 
testing do not apply. However, the 
requirements ofIWV-3417(a) apply if the 
testing is continued in accord with Subsection 
IWV-3400. 

Comment 4.2.1-4 

It is not clear that the requirements of IWV-
3417(a) and (b) for corrective action or 
monthly testing apply to valves with valid cold 
shutdown justifications. 

Response 4.2.1-4 

It appears that the requirements of IWV-3417 
are independent of the deferral of exercising to 
cold shutdown outage allowed by IWV-3412. 
If a valve demonstrates the effects of 
degradation, it is appropriate to assess the 
acceptability of operating with the valve in that 
condition or to repair the valve while the plant 
is in a cold shutdown condition. 

Comment 4.2.1-5 

Section 4.2.1 states, in part, that OM-10 does 
not allow for an increased test frequency. It is 
our understanding that while OM-10 does not 
specifically state that frequency shall be 
increased, neither does OM-10 prohibit an 
increase in test frequency. The increase in test 
frequency may be selected as an additional 
corrective action or as a temporary corrective 
action. We interpret this section to be 
applicable to those times when testing 
frequency is not able to be increased due to 
plant conditions (i.e., plant is operating). 

Response 4.2.1-5 

The statement was not meant to imply that 
licensees may not take actions that exceed the 
requirements of OM-10 as a precautionary 
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measure or temporary monitoring. The 
statement has been changed. 

Section 4.2.2, "Stroke Time Measurements 
for Rapid-Acting Valves" 

Comment 4.2.2-1 

Does GL 89-04, Position 6, require individual 
stroke time testing of rapid-acting valves, or is 
a pass/fail determination based on a 2.0 second 
criterion sufficient? 

Response 4.2.2-1 

GL 89-04 and OM-10 allow assigning a 
limiting stroke time of 2 seconds for rapid-
acting valves. The stroke times for these 
valves need not be compared to previous 
stroke times. It is necessary to measure the 
stroke times only to assure that they are less 
than 2 seconds. Recording the measured value 
would be necessary and then a pass/fail 
criterion could be applied easily. 

Comment 4.2.2-2 

Two rapid-acting valves are actuated by the 
same handswitch and share the same position 
indicating lights. Is it permissible to stroke 
time both valves simultaneously if the lights 
verify that both valves full stroke in two 
seconds or less? 

Response 4.2.2-2 

The approach appears to meet the intent of GL 
89-04, Position 6, and OM-10, Paragraph 
4.2.1.8(e). 

Comment 4.2.2-3 

New technologies allow for stroke timing 
valves locally as connected to the valve 
actuator (motor operator, air operator, 
solenoid operator, etc.). These techniques do 

not include the initiation time (signal 
processing from switch to actuation) which is 
also in milliseconds. Is there a conflict in this 
guidance and old guidance defining "switch-to-
light" testing? 

Response 4.2.2-3 

The traditional method of stroke timing 
power-operated valves was to use stopwatches 
to measure the stroke time from initiation of 
the signal at the handswitch to the change in 
position-indicating lights (switch to light). The 
traditional method includes signal processing 
time from the switch to the valve actuator. 
Monitoring stroke times for valves that stroke 
in milliseconds using the diagnostic equipment 
that measures only actual valve travel is 
acceptable for indicating degrading trends; 
however, the method does not reveal increases 
that could occur in the signal to the valve. 

Most valves that would benefit from this 
monitoring are rapid-acting valves. The 
traditional method would have a set limit of 2 
seconds, which masks any signal processing 
time unless a gross change occurs. If 
measuring the stroke times locally needs to be 
supplemented by a periodic test to include the 
signal processing times, a periodic 2-second 
limit test could be performed to augment the 
1ST. The code does not specify a particular 
method, so there is no conflict in using more 
than one method. 

Section 4.2.3, "Measurement of Valve 
Stroke Time" 

Comment 4.2.3-1 

This section indicates that when diagnostic 
equipment is used for measuring the valve 
stroke time, the additional information 
obtained on the condition of the tested valve 
could justify extending the test interval. Could 
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a test interval be extended for the disassembly 
and inspection of check valves? 

Response 4.2.3-1 

The OM-22 working group is considering such 
a possibility. Position 2 of GL 89-04 discusses 
extension of disassembly and inspection and 
the justification necessary to extend the 
frequency established for sampling a group of 
valves. 

Comment 4.2.3-2 

IWV-3413(b) specifies that "the stroke time of 
all power-operated valves shall be measured to 
the nearest second for stroke times 10 sec. or 
less." Paragraph 4.2.1.4(b) of OM-10 states 
that "the stroke time of all power-operated 
valves shall be measured to at least the nearest 
second." When establishing a limit of 2 
seconds for rapid-acting valves in compliance 
with Position 6 of GL 89-04 or Paragraph 
4.2.1.8(e) of OM-10, is it acceptable to round 
off the measured stroke time to the nearest 
second? Can rounding off be applied when 
establishing reference values? For example if 
the reference value is measured as 3.75 
seconds, can this be specified as 4 seconds in 
the procedures with acceptance criteria based 
on 4 seconds and then rounded off? Example 
(in seconds): 

Measured reference value: 3.75 
Alert Low: 2.81 
Alert High: 4.69 

Rounding off to nearest second: 

Response 4.2.3-2 

Basing measurements and reference values on 
at least the nearest second meets the Code 
requirements. 

Section 4.2.4, "Main Steam Isolation 
Valves" 

Comment 4.2.4-1 

The word "fraction" has been changed to 
"friction." 

Response 4.2.4-1 

Change made as noted. 

Comment 4.2.4-2 

The inadequacy discussed in the referenced 
information notice (IN 85-84) pertained to fail
safe testing of the MSIVs at a couple of 
utilities, including Turkey Point. This issue 
was resolved at Turkey Point by reviewing the 
design of the actuator and eliminating the fail
safe classification in the 1ST program. The 
staff recommended in this section that 
licensees review their fail-safe testing. Perhaps 
this recommendation should point out this fact 
and request other licensees to review their fail
safe designations. 

Response 4.2.4-2 

If a valve does not have a fail-safe function, 
the Code requirements for fail-safe testing do 
not apply. A change in the safety function of a 
valve is subject to the requirements of 
10 CFR 50.59. Measured reference value: 4 

Alert Low: 3 
Alert High: 5 
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Section 4.2.5, "Verification of Remote 
Position Indication for Valves by Methods 
Other Than Direct Observation" 

Comment 4.2.5-1 

Would the use of nonintrusive testing methods 
also be acceptable? 

Response 4.2.5-1 

If nonintrusive methods can be used to verify 
the position of the valve obturator, it would be 
similar to using an "other method" such as leak 
testing or observing flow shutoff. 
Nonintrusive techniques has been added as an 
example of other methods that are not directly 
observable. 

Comment 4.2.5-2 

When verifying the position indication of 
valves, direct observation of the valve stem of 
certain types of valves such as wedge disk gate 
valves may not provide assurance that the 
valve disk is attached to the stem. In these 
cases, the NRC should recommend that other 
positive means be used to supplement the local 
observation. 

Response 4.2.5-2 

Paragraph 4.1 of OM-10 includes such a 
requirement, where practicable, to supplement 
local observation by other indications such as 
use of flow meters or other suitable 
instruments to verify obturator position. A 
statement has been added to Section 4.2.5, 
though the recommendations were originally 
intended to address cases where local 
observation is not possible. 

Section 4.2.6, "Requirements for Verifying 
Position Indication" 

Comment 4.2.6-1 

The Code requirement for position indication 
verification should be applied to any position 
indicators associated with a valve. It was 
never the intent of the Code to restrict 
verification of position indication to only the 
safety position of a valve. 

Response 4.2.6-1 

Although the Code does not restrict 
verification of position indication to only the 
safety position of a valve, the NRC has found 
during inspections that some plants verify 
valve position indication for only the safety 
position of the valve. A portion of the 
recommendation has been removed so as not 
to conflict with the code requirements. 

Comment 4.2.6-2 

The NUREG-series report recommends that 
the position indication for both positions of a 
valve be verified, even if the valve has only one 
safety position. The ASME Code does not 
require this verification if the valve has only 
one safety position. The staff recommends 
that the licensee periodically verify the remote 
locations that include position indication for 
operators for use in an accident condition, or 
in cycling the valve to the safe position. This 
recommendation exceeds requirements 
specifically addressed by the OM Code and 
clarified by ASME Code Interpretation XI-1-
89-10. This recommendation would impose 
additional testing requirements that have not 
been reviewed for backfit considerations. 

Response 4.2.6-2 

The recommendation is not a requirement, and 
therefore, cannot be enforced as such. 
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Although it is thus not a backflt, a portion of 
the recommendation has been deleted because 
it could be misinterpreted. The NRC believes 
it is good practice to verify any position 
indications that an operator may rely on in an 
emergency situation. NRC would not take 
enforcement action if the recommendation is 
not followed. However, it may be necessary, 
as part of an integrated program for 
emergency operating procedures or Appendix 
R safe shutdown, to periodically verify 
position indication for valves that are also in 
the scope of 1ST. These verifications may be 
combined for the 1ST valves. 

Section 4.2.7, "Stroke Time Measurements 
Using Reference Values" 

Comment 4.2.7-1 

Position 6 of Generic Letter 89-04 states it is 
acceptable to measure changes in stroke time 
from a reference value as opposed to the 
previous test. If the licensee's 1ST program is 
under the rules of ASME Section XI, but the 
licensee elects to use the reference value 
method as opposed to the previous stroke, 
why must the licensee also follow OM-10, 
Paragraphs 4.2.1.8, 3.1, 3.2, 3.6, 4.2.1.1, 
4.2.1.9, and 5? If the reference value method 
is as good as or better than using the previous 
test for measuring changes in stroke time, what 
is the technical reason for it being unacceptable 
to use ASME Section XI acceptance criteria 
with the reference value method? The 
NUREG-series report should be revised to 
allow plants that have not updated to OM-10 
and that have developed procedures in 
accordance with GL 89-04 for using reference 
values to continue in accordance with the 
procedures. 

Response 4.2.7-1 

The editions of Section XI before the 1989 
Edition did not address the use of reference 
values. The acceptance criteria in Section XI 
are based on changes from the previous test. 
Therefore, the requirements in OM-10 for 
using reference values for the stroke time of 
power-operated valves are the only ones 
approved by the NRC (except for specific 
plants). GL 89-04, Position 6, discusses 
alternatives for rapid-acting valves and states 
that measuring changes in stroke times from a 
reference value is an acceptable alternative to 
the requirements of IWV-3417(a); however, 
the statement in Position 6 applies to valves 
with stroke time 10 seconds or less and gives 
no guidance on how such testing is to be 
implemented. Because the requirements have 
been developed through the consensus process 
of the OM Committee, it is appropriate to 
allow the use of OM-10 for the monitoring of 
stroke times for power-operated valves. No 
furhter action is needed if NRC has approved 
relief for a program a licensee already 
developed for monitoring power-operated 
valves that is not in accordance with OM-10. 
The requirements in OM-10 differ only slightly 
for a licensee using reference values 
incorporating the 25-percent increase for the 
corrective action limit for valves with stroke 
times greater than 10 seconds and 
incorporating the 50-percent increase for 
valves with stroke times of 10 seconds or less. 

NUREG-1482 does not change any previous 
guidance on the methodology because GL 89-
04 gave no specific guidance. Rather, the 
report only refers a licensee to the 
requirements in OM-10 developed to allow the 
use of reference values. An existing program 
established to an edition of the Code before 
the 1989 Edition would not have to be 
changed if the program has been submitted to 
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NRC in response to GL 89-04. However, the 
program would have to be revised if it 
conflicts with the guidance of GL 89-04 or if 
an NRC safety evaluation has based 
acceptance on OM-10 requirements. The 
requirements of OM-10 may be used for the 
test methodology. Other licensees may need 
to assess whether a relief request is needed to 
ensure their methodology is acceptable. 
Licensees may review the use of OM-10 for 
eliminating the need for increased testing, 
whether using reference values or not, 
especially for valves not tested during power 
operations. Licensees may propose specific 
alternative requirements 

Comment 4.2.7-2 

It is unclear if relief is required to use stroke 
time reference values. The recommendation 
section states that reference values can be used 
in accordance with the later approved codes. 
The basis section and referenced relief request 
seems to indicate relief is required. Also, is 
"Figure 4.2" now Appendix C, page C-l 1? 

Response 4.2.7-2 

When using editions of Section XI, IWV, 
before the 1989 Edition, relief was required to 
use reference values because the method was 
not in accordance with the Code. Some plants 
used reference values and documented the 
method as meeting Position 6 of GL 89-04. 
However, Position 6 "granted" generic relief 
for this alternative only for valves with stroke 
time of 10 seconds or greater (see Response to 
Question 40 in Appendix A). Section 4.2.7 
approves of the licensee using the 
requirements of OM-10 for establishing 
stroke-time acceptance criteria for these and 
other valves in plants not using OM-10. Any 
method not in conformance with OM-10 
would require relief. 

The referenced figure is Appendix C, page C-
11. 

Comment 4.2.7-3 

We expect there will be times, when following 
"lube and tune" type maintenance, when the 
post-maintenance stroke test used for 
establishing the reference value will be too 
fast, resulting in an overly restrictive reference 
range. This will result in needless 
nonconformance reports because of "out-of-
range" strokes on subsequent tests. This is 
particularly true of air-operated valves that 
have a large standard deviation when 
comparing historic stroke timing data. It is 
recommended that the first measured stroke 
time following maintenance or design change 
activities not be the reference value. 

Response 4.2.7-3 

Section 4.2.7 does not discuss a method for 
establishing reference values. The Code 
requirements are specified in Paragraph 3.3 of 
OM-10, which does not require that the first 
measured value be the reference value. 
Licensees establish reference values for valve 
stroke times in various ways such as by 
averaging a specific number of tests performed 
following the maintenance activity, averaging 
several 1ST tests, or using the first test 
following maintenance. 

Comment 4.2.7-4 

Section 4.2.7 seems to remove the option to 
establish a limiting value which is a deviation 
from a reference value based upon valve size, 
valve type, and actuator type as specified in 
GL 89-04, and seems to say that OM-10 limits 
are the only acceptable limits. What is the 
intent? 

G-41 NUREG-1482 



Response 4.2.7-4 

The recommendation allows the use of OM-10 
requirements in lieu of IWV-3413 for power-
operated valves. The discussion in Section 
4.2.7 refers to the use of reference values. 
Guidance in GL 89-04, Position 6, does not 
discuss details of using reference values. 
Licensees have typically made proposals for 
implementing such an alternative that have 
been evaluated by the NRC. Guidance in GL 
89-04, Position 5, for establishing "limiting" 
values of stroke times remains acceptable even 
when using OM-10. Paragraph 4.2.1.4 of 
OM-10 specifies that the limiting value(s) of 
full-stroke time be specified by the owner. 
Perhaps you are confusing the use of reference 
values, and the recommendation to use the 
multipliers specified in Paragraph 4.2.1.8 of 
OM-10, with establishing limiting values. 
These are two separate issues, though both 
pertain to establishing the values at which 
corrective action is required. 

Comment 4.2.7-5 

When using OM-10 for monitoring stroke 
times of valves, can separate reference values 
be established for the same valve to account 
for different train-related fail safe performance 
characteristics? 

Response 4.2.7-5 

Paragraph 3.5 of OM-10 gives the 
requirements for establishing additional 
reference values and may allow different 
reference values for a single valve if there is 
justification. For example, test conditions 
could affect the reference stroke time 
depending on pressure or flow in the system. 
It may be necessary to have more than one test 
condition, such as dynamic and static, which 
would necessitate different reference values. 

The licensee should consider such differences 
when monitoring the stroke time. 

Comment 4.2.7-6 

The recommendation implies that licensees 
must use OM-10 if they use reference values 
to measure changes in stroke time. This is not 
the case. Licensees may continue to use IWV-
3413 along with the guidance originally 
provided in GL 89-04. 

Response 4.2.7-6 

IWV-3413 requirements are not based on 
using reference values. GL 89-04 discusses 
the use of reference values in Position 6 for 
valves with stroke times of less than 10 
seconds. It does not, however, give guidance 
on the use of reference values for stroke time. 
OM-10 does give specific requirements for the 
use of reference values and acceptance criteria. 
Licensees may continue to use IWV-3413, if 
applicable for the current interval, or use OM-
10 and Section 4.2.7 of the NUREG-series 
report. When alternatives to the requirements 
of OM-10 are deemed appropriate by a 
licensee, an alternative can be proposed and 
will be reviewed and evaluated individually. 
NRC incorporated OM-10 into the regulations 
and thus recommends the guidance therein on 
reference values for stroke timing of valves. 

This guidance does not preclude a licensee 
from using IWV-3413 and a conservative 
baseline value for comparison to future tests. 

Comment 4.2.7-7 

The following paragraphs from OM-10 do not 
state requirements related to the methodology 
of measuring stroke time from a reference 
value as opposed to the previous test, and 
should be deleted from the list of related 
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requirements: Paragraphs 3.1, 3.2, 3.6, and 
4.2.1.1. 

Response 4.2.7-7 

References to Paragraphs 3.1, 3.2, and 3.6 
have been deleted because they are not specific 
to monitoring stroke times of power-operated 
valves. However, 4.2.1.1 through 4.2.1.9 
remain as related requirements because they 
constitute the alternative to paragraphs IWV-
3410 through IWV-3417. Paragraph 4.2.1.1 
specifies the frequency of testing. 

Section 4.2.8, "Solenoid-Operated Valves" 

Comment 4.2.8-1 

When evaluating certain nonintrusive testing 
methods for pilot-operated solenoid valves, the 
licensee should be cautioned to ensure that the 
technique evaluates the disc movement and not 
merely the movement of the plug or pilot 
valve. 

Response 4.2.8-1 

A caution has been added to the basis for the 
recommendation. 

Section 4.2.9, "Control Valves with a Fail-
Safe Safety Function" 

Comment 4.2.9-1 

If a valve must control (regulate) to perform 
its safety function, why should the appropriate 
testing be determined by the existence of a fail
safe position? Even if a valve does not have a 
safe position, this does not diminish the 
importance of its safety function to control. 

Response 4.2.9-1 

The control function is exempted from the 
code requirements; however, the fail-safe 

function is not. The OM Committee discussed 
an inquiry at the OM meeting in December 
1994 and may issue clarifications. 

Comment 4.2.9-2 

Is it the intent to require additional full stroke-
time tests of control valves such as turbine 
control valves when the operability is 
determined adequately during the component 
test? This question also applies to skid-
mounted components. 

Response 4.2.9-2 

Section 3.4 covers skid-mounted components. 
Valves in this classification may require 
testing, but a valve in the non-code portion of 
a system is outside the scope of Section 
50.55a. If a valve is within the code-class 
portion of a system and the test of the major 
component is the 1ST of the "skid-mounted" 
component, it is recommended that the 
determination be documented in the 1ST 
program. If the determination is not 
documented, it may not be clear that the 
determination was made. 

Comment 4.2.9-3 

Section 4.2.9 states that the motor-operated 
valve (MOV) testing program established in 
accordance with GL 89-10 and performed on a 
periodic schedule is an acceptable alternative, 
along with a periodic valve stroke, for control 
valves that cannot be stroke-time testing by 
traditional methods. Would the GL 89-10 
periodic testing program be an acceptable 
alternative for other motor-operated valves 
with appropriate justification? 

Response 4.2.9-4 

The alternative discussed in Section 4.2.9 has * 
been found acceptable in consideration of 
design limitations that made the testing 
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required by the code impractical. The NRC 
may approve an alternative such as an GL 89-
10 program if the licensee can show an 
equivalent level of quality and safety. The OM 
Code Committee is developing testing 
requirements for MOVs that could replace 
current testing requirements. 

Section 4.3, "Safety and Relief Valves" 

Comment 4.3-1 

What is the appropriate test frequency for a 
Class 2 or 3 safety or relief valve that cannot 
be grouped with other valves based on valve 
type and manufacturer? Should the valve be 
set pressure tested once every 10 years or once 
every 48 months? 

Response 4.3-1 

Note (1) of Table 2 in OM-1 appears to 
require set pressure testing of a single valve 
every 48 months if it is in a group of one. The 
question was discussed by OM-1 working 
group members in the June 1994 meeting. 
Though the requirements were written with 
larger groups of valves in mind, the committee 
determined that any fractions of valves 
calculated to comply with the table would be 
rounded up to the next higher number. 
Therefore, a single Class 2 or 3 safety valve 
would be tested at least every 48 months. 

Section 4.3.1, "Scope" 

Comment 4.3.1-1 

Overpressure protection relief valves that do 
not perform safety-related functions should be 
included in the preventive maintenance 
program of the plant. 

Response 4.3.1-1 

Although the proposed alternative to include 
these valves in the preventive maintenance 
program rather than in the 1ST program has 
merit, approval of the alternative would be 
required because the proposal does not meet 
the requirements of the 1989 Edition of the 
Code. 

Comment 4.3.1-2 

The NUREG-series report should provide 
guidance on whether the scope defined in 
IWV-1100 of the 1986 Edition of Section XI 
and OM-1 applies to small sentinel valves 
installed for thermal relief of service water heat 
exchangers in the uncommon event they are 
isolated from service. The issue of whether 
the 1986 Edition of ASME, Section XI, 
expands the scope of pressure relief under 
IWV-1100 is debatable and clearly does not 
provide an increase in safety. 

Response 4.3.1-2 

The revised scope in Part 1 of the OM Code 
more clearly states that the requirements are 
applicable to safety and relief valves required 
to protect systems or portions of systems that 
perform a specific function in shutting down a 
reactor to the safe shutdown condition, in 
maintaining the safe shutdown condition, or in 
mitigating the consequences of an accident. 
The NRC has asked the Working Group for 
Part 1 to assess and clarify the scope. See 
Thomas F. Hoyle's paper, "Introduction to 
OM-10, Technical Differences Between IWV 
and OM-10," NUREG/CP-0111, and OMc-
1994 Addenda to Part 1 of the OM Code for 
further guidance. 
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Comment 4.3.1-3 Comment 4.3.1-5 

Are plants currently subject to the 1986 
Edition or 1989 Edition of Section XI the only 
plants that must include safety and relief 
devices that give only overpressure protection 
in the 1ST program? In these plants, the 
devices do not perform a specific function in 
shutting down a reactor to the safe shutdown 
condition, in maintaining the safe shutdown 
condition, or in mitigating the consequences of 
an accident. 

Response 4.3.1-3 

Previous editions of ASME Section XI 
described the scope as those Class 1, 2, and 3 
valves (and their actuating and position-
indicating systems) in light-water cooled 
nuclear power plants, that are required to 
perform a specific function in shutting down a 
reactor to the cold shutdown condition or in 
mitigating the consequences of an accident. 
Therefore, if the safety or relief devices did not 
perform a function in shutting down a reactor 
to the cold shutdown condition or in mitigating 
an accident, they would not be subject to the 
requirements of ASME Section XI, Subsection 
IWV. 

Comment 4.3.1-4 

Does OM-1 require testing of a relief valve 
installed on a non-essential portion of a safety 
system if the valve is isolated automatically 
during design basis accidents? 

Response 4.3.1-4 

The valve would not be within the scope of 
OM-1 if the portion of the system for which 
the valve provides overpressure protection is 
isolated during design basis accidents, and that 
portion of the system is not required to 
shutdown the plant, maintain safe shutdown, 
or mitigate the consequences. 

If a system relief valve is not required or even 
expected to actuate during any accident 
scenario or sequence of events, is the valve 
required to be tested in accordance with OM-
1? 

Response 4.3.1-5 

The scope of OM-1 is not directly related to an 
actuation during an event. It includes valves 
that provide overpressure protection for a 
system required to function during an accident 
as defined in Section III, Subsections NB, NC, 
andND. 

Comment 4.3.1-6 

The draft NUREG-series report states that the 
"pressure relief valves which are installed in 
the applicable system to protect against 
overpressure may not typically perform a 
safety-related function." The classification 
methodology for active components is taken 
from Regulatory Guide 1.48 and includes 
those pumps, valves, and pressure relief 
devices "that must perform a mechanical 
motion during the course o f accomplishing a 
system safety function." 

System safety functions include any function 
that is necessary to ensure (1) the integrity of 
the reactor coolant pressure boundary, (2) the 
capability to shutdown the reactor and 
maintain it in a safe shutdown condition, or (3) 
the capability to prevent or mitigate the 
consequences of accidents that could result in 
offsite exposures comparable to the guideline 
exposures of 10 CFR Part 100. This active 
component classification methodology and the 
scope statements of ASME OM (Parts 1, 6, 
and 10) have the same meaning (i.e., pumps, 
valves, and pressure relief devices performing 
nuclear safety functions). 

G-45 NUREG-1482 



The passive valves in the 1ST program are 
found through individual system reviews. The 
passive valves include those valves required to 
perform a nuclear safety function (as defined 
above) by maintaining their position and for 
which ASME OM Part 10 specifies leakage 
testing or position indicator testing 
requirements. ASME OM Part 1 provides 
requirements for pressure relief devices 
required to perform a specific function in 
shutting down a reactor or in mitigating the 
consequences of an accident. The 1ST 
program scope should include those pressure 
devices that do an active nuclear safety 
function, which is consistent with ASME OM-
1987 Interpretation. 1-2 and the active 
component classification methodology 
described above. 

Response 4.3.1-6 

The scope issue for Part 1 will need to be 
addressed by regulatory changes or changes by 
the OM Committee. The comments have been 
referred to the OM Committee to use in 
assessing and clarifying the scope. 

Section 4.3.3, "Test Supervisor 
Qualifications" 

Comment 4.3.3-1 

(1) ASME Performance Test Code (PTC) 
25.3-1976, Paragraph 1.06, states that 
"this Code only applies to testing of 
valves where the pressure and flow 
capacity of the facility is adequate to 
conduct the test." PTC 25.3-1976, 
Paragraph 3.02, concludes with "may be 
considered qualified to supervise the test." 
How can this be interpreted as a 
requirement for 1ST as stated in Section 
4.3.3? 

(2) What must be included in an acceptable 
formal education for the test supervisor 
qualification in the 1977 Addendum to 
PTC 25.3-1976? For example, how many 
class hours are needed? 

Response 4.3.3-1 

(1) PTC 25.3-1976 applies to 1ST through 
reference in ASME Section XI, IWV-
3512. The ASME Code committee 
stated that, although the test 
supervisor's qualification of PTC 25.3-
1976, paragraph 3.02, apply in accord 
with IWV-3512, the provisions are 
permissive (allow discretion). 

(2) The alternative in the 1977 Addendum 
states that a person who supervises the 
test shall have a formal education in 
thermodynamics and fluid mechanics, 
but the alternative does not require an 
engineering degree. 

Comment 4.3.3-2 

The section refers to Code Case N-442 which 
is not listed in Section 2.1 with the other 
referenced code cases for 1ST. Is this an 
NRC-approved code case? 

Response 4.3.3-2 

Code Case N-442 applies to Section III, 
Division 1, Subsections NB, NC, ND, and NE, 
of the ASME Code and has been endorsed by 
the NRC in Regulatory Guide 1.84. Because it 
does not apply to Section XI, it has not been 
listed in Regulatory Guide 1.147 for use by 
licensees in 1ST programs. 
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Comment 4.3.3-3 Response 4.3.3-5 

Code Case N-442 has been annulled because it 
has been incorporated into the ASME Code, 
Section IE. May it be referenced in a relief 
request? 

Response 4.3.3-3 

Yes. The code case could be used to 
determine an acceptable alternative and to 
justify the alternative in the proposed request. 

Comment 4.3.3-4 

What action is required for plants which have 
performed relief valve setpoint testing that was 
not supervised by an individual who satisfies 
the requirements of Test Supervisor as defined 
in ASME/ANSI PTC 25.3-1976? Is this a 
reportable occurrence? 

Response 4.3.3-4 

The licensee could review test records to 
verify that the set pressure tests were 
supervised by a person meeting the minimum 
requirements of the licensee's QA program. 
The qualifications are discretionary in that the 
licensee can use the qualifications given in the 
PTC or specify other qualifications. If 
minimum qualifications cannot be determined, 
the "event" may be reportable. 

Comment 4.3.3-5 

Section 4.3.3 recommends that the test 
supervisor's qualifications be included in the 
test records. We use personnel qualified in 
accord with requirements of the quality 
assurance program and believe this is sufficient 
documentation. 

The recommendation has been changed from 
test records to plant records. The 
documentation need not be part of the test 
report, but be readily available in the plant 
records system at the site. 

Section 4.3.4, "Frequency and Method of 
Testing Automatic Depressurization Valves 
in Boiling-Water Reactors" 

Comment 4.3.4-1 

In the NRC Recommendations,"... if a 2-
second limiting value of is assigned using..." 
Delete "of in the sentence. 

Response 4.3.4-1 

Change made as noted. 

Comment 4.3.4-2 

Does IWV-3410 (OM-10, Paragraph 4.2.1) 
require exercising Category A/C and B/C 
safety valves and relief valves? 

Response 4.3.4-2 

Valves in more than one category are subject 
to the testing requirements for all the 
applicable categories unless there is a specific 
code exemption. The OM Committee is 
reviewing exercising requirements for safety 
and relief valves. 

Comment 4.3.4-3 

PECO has established a maximum limiting 
stroke time of greater than 2 seconds for the 
automatic depressurization valves because of 
the variance in the measured values from 1.4 
to 2.2 seconds. We do not consider the 2-
second stroke time limit reasonable based on 
reference stroke times achieved. 
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Response 4.3.4-3 

Stroke times may vary when attempting to 
obtain the indication of valve full stroking by 
using acoustic monitors as that does not allow 
for tight control of the test. The OM 
Committee is addressing whether the ADS 
valves need to be subject to the stroke time 
test requirements, or if OM-1 gives adequate 
indication of the capability of the valves to 
stroke. 

Section 4.3.5, "Jack-and-Lap Process" 

Comment 4.3.5-1 

Paragraph 3.4.1.1(d) of OM-10 is referenced 
although no paragraph by this number exists. 

Response 4.3.5-1 

The reference has been changed to Paragraph 
3.4.1.1(d) of OM-1. 

Section 4.3.6, "Safety/Relief Valve Setpoint 
Adjustments" 

Comment 4.3.6-1 

Does this section imply that a licensee must do 
a root cause analysis of the failure and take 
corrective actions to prevent recurrence before 
returning a safety/relief valve to service if the 
valve has exceeded its setpoint by greater than 
3 percent? Can the licensee follow logic 
discussed in Section 3.2 as an alternative and 
do a preliminary analysis to declare the valve 
operable and exit the action statement, with a 
more detailed analysis to follow? 

Response 4.3.6-1 

OM-1 requires the "cause" of failure to be 
determined and corrected. A condition could 

be found and corrected and the valve setpoint 
verified to be within the acceptable range such 
that it may be placed in service. Once the 
condition that necessitated corrective action 
has been found, the licensee could do further 
analysis into the "root cause" of the particular 
condition. Generally, corrective action 
programs are established to take such an 
approach. An example of the difference 
between "cause" and "root cause" can be 
shown for setpoint drift. When the safety 
valve setpoint has "drifted" above the 
acceptable limit, adjustments may correct the 
condition such that the valve can be put back 
into service. However, the root cause of the 
setpoint drift may be unknown. The Boiling-
Water Reactor Owners' Group has conducted 
research on the root cause of the setpoint drift 
in main steam safety and relief valves of 
boiling-water reactors, for example, and has 
recommended a change to the valves that may 
correct the condition to prevent recurrence. 

Section 4.3.7, "Setpoint As-Found Value" 

Comment 4.3.7-1 

If the as-found test is within acceptance 
criteria, and no adjustment or maintenance is 
required, is it permissible to perform only one 
additional lift (i.e., two total lifts to verify both 
as-found and as-left set pressure)? 

Response 4.3.7-1 

The as-found set-pressure must be determined 
before doing a maintenance or set pressure 
adjustment, or both (e.g., see Paragraph 
7.3.1.1 ofOM-1-1987). If no maintenance or 
set pressure adjustment is performed and the 
set pressure meets the acceptance criteria, then 
the number of tests required by the "number of 
tests" would be met in your example. An 
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inquiry to the OM Committee to clarify the 
intent may be appropriate. 

Comment 4.3.7-2 

Given the hypothetical, but not unusual, case 
where the first lift of a relief valve is found to 
be unacceptable but two or more succeeding 
lifts are within tolerance, what is the proper 
course of corrective action? 

Response 4.3.7-2 

The first lift is the only lift which may be 
interpreted as being the as-found test. If this 
as-found set pressure exceeds the appropriate 
acceptance criterion, corrective action, as 
determined necessary by the owner, must be 
followed. Additional valves shall be tested as 
required. 

Section 4.3.8, "Vacuum Relief Valves" 

Comment 4.3.8-1 

It appears that only those vacuum breakers 
that protect components from an increase in 
internal vacuum (as it is associated with 
pressure relief or pressure equalization) are 
required to be in the scope, such as 
suppression pool-to-reactor building vacuum 
breakers in a BWR. Does this mean that 
vacuum breakers that only prevent the 
formation of a water leg in piping are not 
required to be in the scope (e.g., vacuum 
breakers in the safety relief valve discharge 
piping to the suppression pool in a BWR)? 

Response 4.3.8-1 

The valves in your example are within the 
scope of OM-1 since they open to equalize 
pressure resulting from "vapor condensation. 
. capable of causing an internal or external 
pressure increase" as stated in Section HI, 
Division 1, Subsection NC/ND-7111. 

However, if you determine that these valves do 
not perform functions within the scope of the 
definition for "overpressure protection," they 
would not be required to be in the 1ST 
program. 

Comment 4.3.8-2 

What is the setpoint of a "simple check valve" 
used as a vacuum breaker? What if the check 
valve has no leak tight criteria (i.e., if it is is 
not Category A/C)? 

Response 4.3.8-2 

The setpoint is the pressure (vacuum) force at 
which the valve is required to open to relieve 
vacuum. If the check valve has no leak tight 
criteria, leak testing is not required. If the 
requirements for vacuum breakers do not 
apply, only the requirements of OM-10 apply 
to the check valves. 

Comment 4.3.8-3 

This section implies that licensees must use 
OM-1. If a licensee is required to use only 
IWV, then OM-1 does not apply for vacuum 
relief valves and their requirements. 

Response 4.3.8-3 

Your comment is correct. The words "if 
applicable" have been added after "OM-1." 

Section 4.4.1, "Pressurizer Power-Operated 
Relief Valve Inservice Testing" 

Comment 4.4.1-1 

Is it assumed that where PORV testing at each 
cold shutdown is prescribed, it is not 
necessarily limited to more frequently than 
every 92 days? 
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Response 4.4.1-1 

Item (e) of the recommendation states that if 
the plant frequently enters the cold shutdown 
mode, testing of the PORVs is not required 
more often than once every 3 months. The 
1ST program could clearly state such a 
provision. 

Comment 4.4.1-2 

The original guidance in ANO-1 was also to 
leak test a block valve (Category A). Later 
guidance, including Section 4.4.1, leaves that 
test out. What is the expectation? 

Response 4.4.1-2 

The basis of the original guidance could be 
reviewed to determine if it still applies. The 
licensee could do a review under 
10 CFR 50.59 to determine if any 
commitments made in response to GL 90-06 
were beyond guidance it later obtained from 
NRC. The licensee could then revise its 
response to GL 90-06. The safety evaluation 
for ANO-1, of May 24, 1994, does not discuss 
leakage testing of the block valve but states 
that the block valve is tested in accordance 
with Section XI. Section XI does not require 
leak testing if the valve is not required to be 
Category A. 

Section 4.4.2, "Post-Accident Sampling 
System Valves" 

Comment 4.4.2-1 

Section 4.4.2 notes that containment isolation 
valves included in the post-accident sampling 
system are required to be included in the 1ST 
program. The basis for including this as a 
separate section of the NUREG-series report is 
not clear, since containment isolation valves in 

any system should come under the test 
requirements of Appendix J, the 1ST program, 
or both. 
Response 4.4.2-1 

The section was included in the guidelines to 
clarify that the remaining valves may not be 
within the scope of 10 CFR 50.55a. The issue 
has been discussed in previous NRC 
inspections. 

Section 4.4.3, "Multiple Containment 
Isolation Valve Leak-Rate Testing" 

Comment 4.4.3-1 

The requirement to base the leak rate 
acceptance criteria on the smallest valve in a 
group is inconsistent with common sense. If a 
small valve that is tested with several large 
valves is severely degraded, the leakage will 
not likely increase at a significant rate. In 
contrast, a minor change in the condition of a 
large valve could result in leakage orders of 
magnitude greater than that even plausibly in a 
small valve. Are other approaches acceptable 

>s to establishing acceptance criteria? 

Response 4.4.3-1 
e 

As noted in the recommendation, other 
methods of establishing acceptance criteria 
may be acceptable, and other methods have 
been approved. For example, tests were 
conducted at the Clinton Power Station to 
determine the maximum size of an opening 
that could result from a particle that is below 
the system filtration size. The acceptance 

i criteria are based on the results of these tests. 
A method that ensures detection of leakage 
within safety analysis limits is acceptable. For 
a discussion on the approach used at the 

is Clinton Power Station, see "Modeling Valve 

NUREG-1482 G-50 



Leakage," by Steven R. Bell and Randall 
Rohrscheib in NUREG/CP-0137. 

Comment 4.4.3-2 

The methodology for establishing leakage 
limits for valves tested in groups is the 
responsibility of the licensee and need not be 
approved by the NRC. This methodology is at 
a level of program detail that should not be 
included in the 1ST program document 
submitted to the NRC, but rather should be 
described in the 1ST program implementing 
procedures available at the plant site. 

Response 4.4.3-2 

When using OM-10, the leakage rate 
acceptance criteria are the responsibility of the 
owner. The approval of relief requests to 
IWV-3420 requirements was necessary before 
OM-10. It is recommended that 
documentation of the method be available at 
the plant site as part of the implementation of 
1ST. 

Comment 4.4.3-3 

Sections 4.4.3 and 5.3 give details for 
methodology to be included in the 1ST 
program. Can the methodology be included in 
plant 1ST administrative procedures or 
surveillance test procedures, as appropriate? 

Response 4.4.3-3 

The details may be included in the 1ST 
program documents, which include 
administrative procedures or implementing 
procedures. The statements have been 
clarified. 

Section 4.4.4, "Post-Maintenance Testing 
Following Stem Packing Adjustments and 
Backseating of Valves to Prevent Packing 
Leakage" 

Comment 4.4.4-1 

Can Section 4.4.4 be revised to include manual 
adjustment of valves with backseats to stop 
external packing leakage, to be allowed 
through performance and acceptable results of 
an engineering evaluation? 

Response 4.4.4-1 

In NRC Information Notice 87-40, the staff 
discusses backseating valves. Both 
Westinghouse and General Electric had issued 
guidance on backseating to minimize 
deformation to valve stems. Backseating is 
not listed in IWV or OM-10 as an example of 
a maintenance activity. The licensee would 
have to assess the effect on the operation of a 
particular valve if backseating is performed 
and determine if post-maintenance is required. 
GL 89-10 test results may indicate whether 
backseating of a particular valve affects the 
stroke time of a valve. Any information would 
need to be included in an evaluation. 

Comment 4.4.4-2 

It is not clear that an engineering evaluation 
must be performed in all cases where packing 
is adjusted without post-maintenance testing, 
and not just in those cases where the torque 
value exceeds the manufacturer's limit. It 
should be clarified that if the torque exceeds 
the manufacturer's limit, the manufacturer must 
supply data for the engineering analysis. 

Response 4.4.4-2 

The recommendation has been clarified to 
address this comment. 
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Section 4.4.5, "Leak-Rate Testing Using 
OM-10 Requirements" 

Comment 4.4.5-1 

Section 4.4.5 states that one difference 
between IWV-3420 and Paragraph 4.2.2.3 of 
OM-10 is that OM-10 allows a pressure decay 
test. IWV-3424 states that "valve seat leakage 
may be determined by one of the following...". 
Does Section 4.4.5 preclude the use of other 
seat leakage test techniques such as pressure 
decay? Why was the word "may" used instead 
of "shall"? 

Response 4.4.5-1 

The statements in Section 4.4.5 do not 
preclude the use of other methods in accord 
with IWV-3424. For the purposes of the 
ASME codes and standards, the use of the 
word "may" is discretionary action, while the 
word "shall" means a requirement. 

Section 4.4.6, "Manual Valves" 

Comment 4.4.6-1 

Are manual (handwheel) valves required to be 
in the 1ST program if their only safety function 
is for leak tightness? Do they have to be 
included if they only have to be capable of 
changing position, but do not have to be leak-
tight to perform their safety function? 

Response 4.4.6-1 

If a manual valve is not required to change 
position, periodic exercising is not required. If 
a manual valve is required to be leak-tight, 
periodic leak testing is required. If a manual 
valve is required to both change position and 
to be leak-tight, periodic exercising and leak 
testing are required. If a manual valve has 

position indication, the position indication 
must be periodically verified even if no other 
testing is required. 

Comment 4.4.6-2 

Must a manual valve be tested if it is Class 1, 
2, or 3 and "can be used" to mitigate accidents, 
bring a plant to cold shutdown, or maintain the 
plant in that mode, even if it is used for 
conditions "outside design basis" (i.e., accident 
with more than a single failure)? 

Response 4.4.6-2 

1ST is not required if the function is not 
required by the safety analysis. Such valves 
may be required to be periodically exercised 
under another program or as a good practice. 

Comment 4.4.6-3 

Why would it be necessary to verify the 
position indication for passive valves? This 
seems to imply that the valve may not be in its 
required position during an accident. If so, 
then the valve is not passive. Does this apply 
to manual valves or to computer indications 
(e.g., computer mimics)? 

Response 4.4.6-3 

If position indication has not been periodically 
verified, an operator may incorrectly assume, 
based on incorrect position indication, that a 
valve is in its passive position, when in fact, it 
is in the wrong position. OM-10 requires 
position indication testing for all valves with 
position indication except Category D valves. 
This testing applies whether the valve is active 
or passive, power-operated, or manually 
operated (see Table 1 of OM-10). Earlier 
editions of IWV were not so specific. 
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Comment 4.4.6-4 Response 4.4.6-4 

We request additional guidance on relief 
actions and frequency justifications (e.g., 
stroke time not required on manual valves, 
valve position verification for manual valves). 

Additional guidance has been noted in the 
recommendation. While stroke-timing would 
not apply, other test requirements would 
apply. 
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COMMENTS ON SECTION 5, 
"SUPPLEMENTAL GUIDANCE 

ON INSERVICE TESTING OF PUMPS" 

General Pump Issues 

Comment 5-1 

Define "vertical line shaft pumps." Does this 
term include vertical pumps having a common 
pump/motor shaft, such as residual heat 
removal or containment spray pumps? 

Response 5-1 

The OM Task Group on Pumps recently 
proposed to define "vertical line shaft pump" 
as "a vertically suspended pump, where the 
pump driver and pumping element are 
connected by a line shaft within an enclosing 
column which contains the pump bearings, 
making pump bearing vibration measurements 
impracticable." This definition may change 
before it is approved. 

Comment 5-2 

Do the lube oil systems on safety-related 
pumps and diesels fall under the ISI/IST 
program since their failure would render the 
parent component inoperable? 

Response 5-2 

These systems are not typically Code class 
and, therefore, are not included in ISI/IST 
programs, other than as augmented 
components. However, the section has been 
revised to discuss skid-mounted components 
that may be in a code class. The OM 
Committee is reviewing "skid-mounted" 
components (see Section 3.4). Also, see 
Regulatory Guide 1.26 for guidance on the 
code classification of components. Such 

components may be included in the 1ST 
program for tracking and scheduling purposes, 
noting if the testing is of the major component 
and not the pump or valve individually. 

Comment 5-3 

Another issue that should be addressed 
concerns instrument inaccuracies. For 
example, technical specifications or the safety 
analysis report requires a pump to produce 
1000 gpm at 500 psid (design), but the 1ST 
reference values are 1000 gpm (fixed) and 550 
psid. The low end of the acceptable range for 
differential pressure from OM-6 (0.90) would 
be 495 psid, although conservatively set at 500 
psid. Now if this test revealed the pump was 
operable and met 1ST requirements, and the 2-
percent instrument inaccuracies were taken 
into account for flow and differential, the 
pump could be creating less than the required 
volume. In this example, should the 
instrument accuracies be taken into account or 
should they have been incorporated when the 
design numbers were calculated? 

Response 5-3 

Limits in the safety analysis must be 
considered when writing pump test 
procedures. The requirements for inservice 
testing are broadly written. If specific plant 
limits are more conservative, they are the 
absolute "operability" limits for meeting the 
licensing basis of the plant and may need to be 
used with adequate pump performance for 1ST 
acceptance criteria. For example, see Section 
5.2, item (5) of the elements listed for using 
pump curves. The value as read would be 
used if it was obtained using instruments that 
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meet the accuracy requirements for 1ST data. 
If a licensee is attempting to perform a critical 
test, more accurate instruments may be 
necessary; however, the value recorded would 
be the value read if the accuracy of the 
instruments met the specified accuracy. Only 
when instruments are used that cannot meet 
the specified accuracy for a test would an 
adjustment be necessary to meet Code 
requirements. Design analyses most likely do 
not account for instrument accuracy in 
obtaining readings; however, when the pump is 
selected, the designer generally selects from a 
catalog of available sizes and chooses one with 
margin above the analyses numbers. The 
"comprehensive pump testing" approach 
recently approved for incorporation into the 
OM Code (OMc-1994 Addenda) specifies an 
instrument accuracy of 0.5 percent for 
differential pressure, but continues to specify 2 
percent for flow rate instruments. 

Section 5.2, "Use of Variable Reference 
Values for Flow Rate and Differential 
Pressure During Pump Testing" 

Comment 5.2-1 

In the use of pump curves, the 
recommendation includes guidance for relief to 
"construct each curve with a minimum of five 
points." We disagree with the need for five 
points because it does not differentiate 
between the amount of pump curve used. For 
example, five points would be appropriate for 
a curve encompassing the entire pump 
operating range, but three points are sufficient 
for a curve encompassing five percent of the 
pump operating range. What is the basis for 
five points? 

Response 5.2-1 

The guidance in the recommendation will not 
cover all cases. As noted, the five points are 
more appropriate for a large range on the 

pump curve. When testing over a more 
narrow range and thus plotting fewer points, 
the licensee could state the number of points in 
the relief request. An explanation would help 
NRC review the relief request and preclude 
questions. 

Comment 5.2-2 

Element (4) of the recommendation states that 
the curve be constructed in a range as close as 
practicable to design basis flow rates. 
Sometimes the design basis flow rate is in the 
"flat" portion of the curve., Constructing the 
range as close as practicable to the point of 
maximum hydraulic efficiency would be more 
meaningful than using the design basis flow 
rate. 

Response 5.2-2 

Most pumps are selected for the design flow to 
be close to the best efficiency point of the 
curve. For pumps that do not appear to fit the 
recommendation, a relief request could explain 
the basis for the specific pump tests and use of 
curves for establishing acceptance criteria. 
The recommendation is for guidance rather 
than to establish restrictions. 

Comment 5.2-3 

Element (7) refers to revalidating the previous 
curve by doing an inservice test. If it is 
determined that the maintenance activity 
should not significantly affect the reference 
curve, is one point adequate to revalidate the 
curve? Also, if a new reference curve needs to 
be plotted because of maintenance, does the 
entire curve need to be reverified or only the 
portion of the curve that is used in the test 
procedure? 
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Response 5.2-3 

"Should not" versus "could not" may be the 
determining factor for determining the number 
of points needed to reverify the curve. The 
owner would have to make the determination 
based on the type and extent of maintenance 
and document the basis for using a single 
point. Plant conditions may preclude more 
than one point until a plant shutdown, for 
example, which would be an acceptable basis 
for returning a pump to service based on 
reverification of a single point on the curve, 
with additional points verified at the next 
planned shutdown. For post-maintenance and 
other testing, only the portion of the curve 
used in the test procedure needs to be 
reverified for inservice testing. If a major 
modification or repair/replacement is 
performed on the pump, a design-basis (startup 
type) test may be necessary before placing the 
pump into service. Such a test could also 
verify the pump curve for 1ST. 

Comment 5.2-4 

The example given references an acceptable 
operating range of 0.93 -1.02 times the pump 
curve value. These are IWP ranges. If OM-6 
is used, can the OM-6 range of 0.9 -1.1 times 
the pump curve value be used? 

Response 5.2-4 

As noted in the recommendation, the allowable 
ranges for the pump curve must be consistent 
with Table IWP-3100-2 or Table 3b of OM-6, 
as appropriate for the requirements used for 
pump testing. The acceptable ranges for 
various types of pumps listed in Table 3b of 
OM-6 are not 0.9 - 1.1 for all pump types. 
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Section 5.3, "Allowable Variance from 
Reference Points and Fixed-Resistance 
Systems" 

Comment 5.3-1 

Paragraph 5.2(c) of OM-6 specifies that, if the 
pump is in a system in which the resistance 
cannot be varied, the "flow rate and pressure 
shall be determined and compared to their 
respective reference values." Section 5.3 of 
NUREG-1482 also states that certain designs 
do not allow for the licensee to set the flow to 
an exact value because of limitations in the 
instruments and controls for maintaining 
steady flow. Diesel fuel transfer pumps at 
WNP-2 do not have inline flow meters. The 
pump flow rate is determined by measuring 
volume of fluid pumped and dividing by the 
corresponding pump run time. A clamp-on 
flowmeter will not accurately measure the 
flowrate in a repeatable manner because the of 
a low flowrate and lack of time available to set 
up the instrument with the pump running. 
Pump discharge piping has a manual discharge 
isolation and day tank inlet isolation valves, 
which are always fully open. 

If system resistance is based on the system 
lineup remains constant from test to test, the 
flowrate would normally remain constant. 
Since the flowrate is calculated based on the 
change in the tank level during the pump run, 
any adjustment of flow rate with the globe 
valve will be meaningless. Thus, the only 
prudent choice is to run the test with both 
valves fully open, by maintaining the system at 
a constant resistance. The system design and 
lack of inline flow meters indicate that this 
situation meets the intent of paragraph 5.2(c) 
of OM-6, which allows that "where system 
resistance cannot be varied, flowrate and 
pressure shall be determined and compared to 
their respective reference values." Section 5.3 



of the draft NUREG-series report and 
Question Group 49 include similar guidance. 
Please comment. 

Response 5.3-1 

In NUREG/CP-0111, John Zudans discussed 
the differences between IWP and OM-6. For 
the fixed resistance discussed in paragraph 
5.2(c) of OM-10, the change is described as an 
"enhancement to current standard" not 
addressed in IWP. Zudans also noted that 
paragraphs 5.2 (b) and (c) of OM-10 allow 
determination of differential pressure or flow 
rate, whereas IWP implies these quantities 
must be measured. He stated that the change 
was to "allow determination when 
instrumentation has not been installed or is 
impractical to install." If the testing can be 
performed with the system at a fixed 
resistance, paragraph 5.2(c) of OM-10 would 
permit the use of change in tank level over 
time, which can be used to further verify a 
fixed resistance. Factors that could affect the 
resistance of the system must be controlled to 
the extent practical to ensure repeatable 
conditions (e.g., level of tank at the beginning 
of the test, alignment of valves not in the direct 
flow path). Paragraph 5.2(c) clarifies an issue 
not addressed in IWP, though not prohibited 
by IWP; therefore, the use of paragraph 5.2(c) 
for fixed resistance systems would be 
acceptable without further NRC approval. 

Comment 5.3-2 

In the discussion of establishing a tolerance, 
establishing the independent reference value 
variable is inconsistent with the discussion 
related to the precision to which readings are 
to be taken. It is easily conceivable that 
reading a gauge to 2 percent is not practical. 
By the same token, in some instances, allowing 
a deviation of ± 2 percent would allow test 
personnel to effectively expand the acceptable 
range significantly. For this reason, the 
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Commission should reconsider the policy that 
is negative with respect to using pump curves 
for pump acceptance criteria. 

Response 5.3-2 

The recommendation was written to reflect 
concerns of several NRC inspectors in 
attempting to deal with situations where 
licensees specify a range of values rather than a 
single reference value. The recommendation 
attempts to allow some band around the 
reference value that will continue to give 
repeatable results. Readability of the gauges is 
an important aspect of the recommendation, 
but if the gauges cannot be read to ± 2 
percent, and a single reference value cannot be 
achieved, the licensee may justify an alternative 
and submit a request for relief. If the OM 
Committee addresses this situation, the 
recommendation will no longer be necessary. 

Comment 5.3-3 

We disagree with establishing a ± 2-percent 
allowance variance and requesting relief for 
any variance greater than 2 percent. Licensees 
should be able to establish and justify a range 
for a reference value. For example, a pump 
that operates on recirculation by an automatic 
control valve may represent the flat part of the 
pump curve. Monitoring at any value higher 
than 500 gpm and within the range would 
provide improved ability to monitor for 
degradation. 

Response 5.3-3 

This recommendation addresses the problem 
that the code discusses only a reference value. 
In reviewing 1ST during inspections, 
inspectors found cases where a plant used a 
range for the set reference value. The OM 
Committee addressed the use of ranges in 
response to Interpretation 92-6 (see Section 
5.2) stating the code is not met. The example 
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given does not appear to meet the code 
requirements. 

Comment 5.3-4 

If a total tolerance of less that ± 2 percent of 
the reference value is achievable, relief is not 
required; however, in using this guidance, the 
variance and the method for establishing the 
variance must be documented in the 1ST 
program. Must the method be documented in 
1ST program submittal to the NRC, or does 
"1ST program" refer to the whole documented 
program of which the submittal is just a 
portion? The variance around the reference 
value can change because of new instruments, 
improved flow control, or different flow paths. 
The variance around the reference value is a 
level of program detail that should not be 
included in the 1ST program submittal. 
However, the variances are described in the 
1ST program documents residing at the 
stations, and these documents are available for 
audits. 

Response 5.3-4 

The document submitted to the NRC need 
only state your intent to use the 
recommendation at your plant (e.g., 
"Recommendation 5.2 of NUREG-1482 is 
used for the tests conducted on pumps for 
which the reference value "point" is not 
achievable"). The details and specific values 
may be in the test procedures or other 1ST 
program documents that are appropriate to 
implement the recommendation. 

Section 5.4, "Monitoring Pump Vibration 
in Accord with OM-6" 

Comment 5.4-1 

OM-6 separates all positive displacement 
pumps from centrifugal pumps in the tables 
which give the acceptable ranges for hydraulic 
performance; however, the mechanical 
vibration surveillance criteria therein 
distinguish only the difference between 
reciprocating pumps and centrifugal pumps. 
No section within the NUREG-series report 
gives guidance for the vibration performance 
characteristics of other types of positive 
displacement pumps (i.e., gear, screw, etc.). 
Must licensees cap the alert and action ranges 
for these types of pumps at 0.325 and 0.70 
inches per second respectively. Can 2.5 and 6 
times the reference values be unlimited? Do 
utilities have the latitude for interpretation 
through relief requests? 

Response 5.4-1 

The NRC has received relief requests for 
pumps of types not addressed in OM-6. The 
question could be addressed to the OM 
Committee. 

Comment 5.4-2 

Section 5.4 discusses the OM-6 requirements 
that the frequency response range of the 
vibration-measuring transducers and their 
display system be from one-third minimum 
pump shaft rotational speed to at least 1000 
Hz. The minimum speed for the liquid poison 
pumps at Nine Mile Point 1 and 2 is 360 rpm, 
or 6 Hz. Obtaining certifiable calibrations at 
pump shaft rotational speeds of 2 Hz using the 
more up-to-date equipment available can be 
difficult. Therefore, to obtain a certifiable 
calibration as prescribed by OM-6 requires the 
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use of less up-to-date and more time and 
labor-intensive equipment. Niagara Mohawk 
recommends that the NRC allow relief to limit 
the frequency response range for low speed 
pumps to a range of 3 to 1000 Hz. This would 
allow the use of more up-to-date and 
economical equipment available to the 
industry. 

Response 5.4-2 

The NRC cannot "rewrite" the Code through a 
recommendation. The OM Committee is 
addressing slow speed pumps. Currently, a 
relief request must be submitted when it is 
impractical to meet the frequency response 
range. The basis for relief should discuss the 
type of pump, type of bearings, whether the 
pump or bearings are subject to failures that 
would be indicated at less than the running 
speed, and the specific problems experienced 
with the calibration process. 

Comment 5.4-3 

Paragraph 4.6.1.6 of OM-6 requires that the 
frequency response range of the vibration-
measuring instruments be from one-third 
minimum pump shaft rotational speed to at 
least 1000 Hz. A generic problem exists in 
that the specified required lower limit of 
response range for vibration equipment cannot 
be met by equipment in use today. This 
situation typically applies to reciprocating 
charging pumps (PWR) and standby liquid 
control pumps (BWR). It would be helpful if 
this topic was addressed in the NUREG-series 
report. It was not discussed when OM-6 was 
developed. WNP-2 has standby liquid control 
pumps that turn at 370 rpm, or 6.16 Hz. One-
third shaft speed is 2.05 Hz. Instruments that 
can read 2 Hz may be available, but this 
frequency is less than what is traceable to the 
National Bureau of Standards for calibration. 
Although licensees could implement an 
expensive program for obtaining a vibration 

instrument that is traceable to the National 
Bureau of Standards, such a cumbersome 
process would add nothing to the vibration 
data presently obtained from the standby liquid 
control pumps using CSI 335 accelerometers, 
which are calibrated down to 6 Hz. This 
frequency will capture the pump rotating 
frequency, which is the main frequency of 
interest for these pumps. 

The following technical assessment is based on 
a qualitative roto-dynamic evaluation of the 
standby liquid control pumps. NRC does not 
require subsynchronous vibration data on 
select slow speed reciprocating machines 
(1000 rpm or less) with short shafts that are 
supported on frictionless bearings. In general, 
subsynchronous vibrations are attributable to 
three causes: (1) shaft rubs, (2) fluid whirl in a 
journal bearing, and (3) axial instability caused 
by improper axial positioning of the rotor or 
incorrect "A" gap in a centrifugal pump. Other 
causes of subsynchronous vibration include 
bolts, cage problems in frictionless bearings, 
and electrical surges; however these either do 
not apply or are preceded by an indication at a 
higher frequency. Items 2 and 3 do not apply 
for a reciprocating machine supported on 
frictionless bearings because a shaft rub in a 
short shafted machine supported on frictionless 
bearing would require a failure of one of the 
frictionless bearings. The short shaft and slow 
speed implies that the machine operates below 
its first critical speed. Therefore, it behaves as 
a rigid member and will deform in such a way 
as to take up clearances and allow contact 
between station and rotor. Thus, the only 
mechanism for contact is a bearing failure, and 
therefore shaft rub will always be preceded by 
a bearing failure. 

Frictionless bearings proceed towards failure in 
stages, displaying rotor patterns for 
identification. The patterns occur at a multiple 
of running speed, such as 3.25 running speed 
for a typical outer race defect. This multiple 
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will repeat harmonically depending on the 
severity of the problem. Thus, the 
subsynchronous region of the frequency 
spectrum for such a slow speed machine would 
add nothing to the data needed to find the 
problem early. The standby liquid control 
pumps at WNP-2 are slow speed, short 
shafted, pumps supported on frictionless 
bearings and driven by a 4.8:1 gear train. The 
spectral vibration data shows another vibration 
in the subsynchronous region. All of the 
vibration indications, none of which reveals a 
problem, are in the higher frequency range. 
Subsynchronous data for these machines is of 
little use, and the low frequency requirements 
of subparagraph 4.6.1.6 of OM-6 do not add 
to the quality of the vibration data from the 
pumps. 

Response 5.4-3 

See Response 5.4-2 above. Apparently, the 
code committee did not establish the frequency 
response range for all types of pumps. When 
the requirements appear to be impractical, the 
licensee may request relief. 

Comment 5.4-4 

For pumps with very low vibration readings 
(e.g., 0.025 in/sec), can higher acceptable 
limits be established at higher than 2.5 and 6 
times the reference values? Have relief 
requests been granted for smooth-running 
pumps ? 

Response 5.4-4 

NRC has granted relief for using a minimum 
reference value for smooth-running pumps, 
while maintaining the 2.5 Vr as an alert limit 
and 6.0 Vr as the required action range. The 
OM Committee is considering a code case to 
address smooth-running pumps. In granting 

the relief, the staff stated that when the OM 
Committee has addressed the issue, the relief 
request must be modified to be consistent with 
the new requirements. 

Comment 5.4-5 

We will incorporate OM-6 into our 1ST 
program in October 1994. We have two HPSI 
pumps that are acceptable by our present 
program, but are in the required action range 
by OM-6. What can we do now to address 
this condition? Should we write a relief 
request? 

Response 5.4-5 

Your question indicates you are comparing the 
values of velocity with those of displacement. 
Because velocity measurements are a better 
overall indication of the condition of a pump 
than displacement measurements, and the 
limits of OM-6 are set at values that may 
represent degradation of a pump, you would 
need to determine why the vibration is in the 
required action range. Footnote 1 of OM-6 
may be useful in your assessment. The staff 
has approved relief requests that increased the 
alert limit for pumps that have high vibration, 
but long-term relief has not be granted for 
exceeding the required action limits. OM-6 
allows use of either velocity or displacement, 
though velocity is recommended for pumps 
that rotate at greater than 600 rpm. If the 
code requirements cannot be met, a relief 
request would be necessary to comply with 
10 CFR 50.55a. 

Comment 5.4-6 

We have a group of pumps with reference 
vibration values close to 0.325 inches per 
second. These pumps are often in the alert 
range, but maintenance and vibration spectral 
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analysis shows acceptable pump performance. 
Can we state that we will monitor vibrations 
closely through the use of spectrum analysis 
and use engineering judgment for acceptable 
vibration limits and continue quarterly testing? 
We plan to use guidelines from the Hydraulic 
Institute. 

Response 5.4-6 

Your proposal would require a relief request. 
The OM Committee is considering the use of 
spectral analyses for exiting the increased 
frequency required when a pump is in an alert 
range as you have proposed. 

Comment 5.4-7 

If a pump, while operating acceptably, 
normally exceeds the absolute alert limit of 
0.325 inches per second in OM-6, can a new 
limit be established at a higher level following 
engineering analysis? 

Response 5.4-7 

Your proposal would require relief from the 
requirements of OM-6 and must be justified. 
Relief has been granted in some cases to raise 
the alert limit. 

Comment 5.4-8 

Section 5.4 states that vibration instruments in 
the low-frequency response range are 
commercially available. We obtained the best 
accelerometer standard we could find, 
calibrated by the National Institute of 
Standards and Testing down to 1 Hz at 0.07gs. 
The reference values for our charging pumps 
(running speed 3.3 Hz) are around 0.5 mils 
(approximately 0.0002 gs at this speed). This 
acceleration is far below the calibrated range 
for our standard. Thus it does not appear that 
vibration instruments calibrated in the ranges 

required for low-frequency applications are yet 
commercially available. 

Response 5.4-8 

The recommendation has been modified for the 
very slow speed pumps used at some nuclear 
power plants. The OM Committee is assessing 
changes to address the unavailability of 
vibration instruments that can meet these 
requirements and to address the consideration 
that not all pump types need to be monitored 
at frequencies less that running speed. The 
unavailability of instruments may be a major 
element in justifying relief when the code 
requirements cannot be met. 

Comment 5.4-9 

Editions of Section XI before the 1988 
Addenda required that vibration be "read" in 
peak-to-peak. This could be interpreted to 
mean that it is acceptable to measure root-
mean-square (rms), convert it to peak-to-peak, 
and read it as peak-to-peak. OM-6 removed 
this ambiguity and requires vibration to be 
measured in peak or peak-to-peak. Newer 
digital equipments measure directly in peak. 
The NRC mandated 10-year updates of the ISI 
and 1ST programs to reflects the need for 
licensees to incorporate new technologies 
which have been incorporated into the codes 
and standards. However, there is continuing 
debate with the OM Committee on whether 
the use of rms measurements is acceptable for 
determining the operational readiness of 
pumps. The OM Committee recently 
responded to an inquiry (File OMI94-2) and 
explained that the the OM Code (and OM-6) 
allows vibration to be measured in rms and 
mathematically converted to peak readings. 
Readers are cautioned that the code vibration 
acceptance criteria are in peak or peak-to-peak 
units and that the use of rms, without a 
mathematical conversion, are not acceptable. 
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Response 5.4-9 

This is an important issue. Licensees who use 
rms values for recording data must adjust the 
limits of OM-6, or convert the data to peak 
values. 

Comment 5.4-10 

The vibration acceptance criteria in OM-6 are 
not clearly stated (i.e., 2Vr to 6Vr and 0.325 
ips alert limit, 0.7 ips required action limit), 
and it is not clear if these values are for full-
flow testing or minimum flow testing, where 
vibration levels typically increase because of 
flow noise. 

Response 5.4-10 

Such issues would have to be clarified by the 
OM Committee. The limits currently apply at 
the test conditions for 1ST. 

Comment 5.4-11 

OM-6, Table 6100-1, has a more narrow 
acceptance band for "vertical line shaft pumps" 
(0.93 vs. 0.90). The basis for this narrow band 
should be explained. No apparent increase in 
safety margin is obtained when such pumps are 
analyzed for degradation of 10 percent or 
greater. 

Response 5.4-11 

The change was made by the O&M 
Committee. John J. Zudans's paper, 
"Introduction to ASME/ANSI OMA-1988A, 
Page 6 - 'Inservice Testing of Pumps in Light-
Water Reactor Power Plants' and Technical 
Differences Between Part 6 and ASME 
Section XI, Subsection IWP," from 
NUREG/CP-0111, it is stated that the 
hydraulic acceptance criteria for vertical line 

shaft pumps and positive displacement pumps 
were made more stringent because "there are 
inherent deficiencies in vibration testing and 
degradation will be identified sooner through 
changes in hydraulic parameters." 

Section 5.5, "Pump Flow Rate and Differential 
Pressure Instruments" 

Comment 5.5-1 

The discussion in this section brings to light a 
key issue but does not go far enough. Other 
issues related to instrumentation should be 
addressed: 

(a) When measuring suction and discharge 
pressure that are subsequently used to 
derive differential pressure, the accuracy 
requirements should be applied to the final 
result (differential pressure) and not to the 
individual readings. This is specifically 
directed to the suction pressure reading 
where accuracy is relatively unimportant. 

(b) The code accuracy requirement should be 
focused on the accuracy of the reading 
and not arbitrarily on the instrument. The 
discussion in this document seems to be 
going in this direction — why not the 
Code? 

Response 5.5-1 

The additional issues could be directed to the 
OM Committee for changes to the OM Code. 
The NRC may grant relief for an individual 
situation at a specific plant. A number of relief 
requests have been received for the range of 
suction pressure gauges. 
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Comment 5.5-2 Comment 5.5-4 

Compliance with the digital accuracy standards 
may be impractical if a digital instrument 
replaces an analog instrument. Although the 
requirement may improve accuracy, other 
(existing) components in the instrument loop 
may render it unattainable without upgrading 
the entire circuit. 

Response 5.5-2 

Relief could be requested based on the 
impracticality in the existing instruments; 
however, the broader concern would require a 
change to OM-6. 

Comment 5.5-3 

The discussion of the absolute accuracy 
requirements for flow loop instrumentation is 
correct regarding repeatability, which is the 
basic assumption of the code; however, when 
the Commission imposes other demands on the 
test program where absolute values are 
important, it is no longer valid. This is 
especially true when test data is used to verify 
"acceptable pump operation" or compliance 
with the plant technical specifications or 
assumptions used in plant safety analyses. 

Response 5.5-3 

The comment is correct for operability issues 
outside the area of inservice testing. 1ST is to 
monitor for degrading conditions and is not a 
design basis verification test. It may verify that 
a component functions at a specific, repeatable 
condition, at a point in time. It does not 
ensure that a component will function under 
accident conditions. If supplemental testing is 
performed to verify design basis capability, 
more accurate instruments may be necessary, 
or the licensee could make adjustments for 
known inaccuracies of the instruments. 

The recommendation in 5.5.2 for applying 
OM-6 requirements to digital instruments is 
not a requirement. 

Response 5.5-4 

The second sentence has been modified to 
state that it is recommended that the 
requirements in OM-6 for digital instruments 
apply when using such instruments for 1ST. 

Comment 5.5-5 

Why is replacement or installation of additional 
instrumentation not considered a backfit? 

Response 5.5-5 

The response to Question 105 in Appendix A 
addresses this comment. Typically, if an 
equivalent means of determining the 
"measured" parameter is available, installation 
of a permanent instrument would not be 
required. 

Comment 5.5-6 

Does the guidance in Section 5.5.4 on the loop 
accuracy calibration of analog instruments 
apply to digital as well? Must factors such as 
drift, readability, temperature effects, humidity 
effects, and the accuracy of the device used to 
calibrate the instrument be considered when 
determining if instrument accuracies meet the 
requirements of IWP and OM-6? 

Response 5.5-6 

The referenced code inquiry discussed in 
Section 5.5.4 states that it applies to analog 
instruments. The question on factors to 
consider in determining instrument accuracy 
needs to be directed to the OM Committee. 
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Comment 5.5-7 

Section 5.5.4 addresses flow device elements 
and the interpretation concerning not including 
certain items in the loop accuracy calculation. 
How are digital flow instruments, where the 
"flow element" is the pipe and ultrasound (e.g., 
Controlotron) or other such technology, to be 
characterized? Would only the loop accuracy 
of the computer (processing unit) need be 
addressed? 

Response 5.5-7 

This question would need to be addressed to 
the OM Committee. However, it seems to be 
industry practice to account for the accuracy 
of the measuring device and the installation 
requirements for ensuring the accuracy of the 
reading (e.g., length of pipe runs). 

Comment 5.5-8 

In the report, NRC discusses the range and 
accuracy of both analog and digital 
instruments. It is unclear whether computer 
points or printouts can be used to meet the 
necessary instrument requirements and if 
additional requirements are associated with the 
use of the computer. 

Response 5.5-8 

Some plants do use computer points to record 
test data for 1ST. If the requirements of the 
code are unclear, questions could be addressed 
to the OM Committee. 

Comment 5.5-9 

In safety evaluation reports for some utilities, 
the NRC has stated that an analog instrument 
with an accuracy of + 2 percent of full-scale is 
in effect accurate to ± 6 percent at 1/3 of 

range. The draft NUREG-series report seems 
to imply that analog instruments are required 
to be accurate to ± 2 percent at the reference 
values (2 percent at 1/3 range). This 
requirement needs to be clarified, as the draft 
report seems to be in conflict with past 
positions. 

Response 5.5-9 

There does not appear to be a conflict in 
Section 5.5.1, which discusses the maximum 
inaccuracy of the reading that could be 
obtained using the code requirements for ± 2-
percent full-scale, with a full scale of up to 3 
times the reference value. Perhaps the 
confusion was with the statement of Section 
5.5 listing the three accuracy statements from 
OM-10. The sentence has been reformatted to 
eliminate confusion. 

Comment 5.5-10 

IWP (1986 Edition and earlier) does not 
specify requirements for digital equipment. If 
a licensee uses IWP (1986 Edition or earlier) 
and not OM-6, may the licensee develop 
internal guidance for use without a request for 
relief? 

Response 5.5-10 

An inquiry could be submitted to the OM 
Committee for clarification. When a 
requirement not in earlier editions of the Code 
is included in a later edition, it is presumed that 
if an inquiry were submitted to the Code 
Committee (Section XI or OM), the response 
would be consistent with the requirements in 
the later edition. However, IWV (1986 
Edition and earlier) does not state that the 
requirements for instruments apply only to 
analog instruments. Therefore, if the 
requirements of IWV can be met for both 
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digital and analog instruments, no relief would 
be required to continue to apply the 
requirements of IWV. A program not in 
conformance with either IWV (1986 Edition 
or earlier) or OM-10 (which is more 
conservative than IWV) would require relief or 
approval of an alternative. Digital instruments 
are generally calibrated within a percentage of 
reading. 

Section 5.6, "Operability Limits of Pumps" 

Comment 5.6-1 

Add the word not to the second sentence: "the 
OM-6 Working Group ... limits of the 
appropriate table could not be met." 

Response 5.6-1 

Change made as noted. 

Comment 5.6-2 

It appears that OM-6 eliminates the option to 
perform an operability analysis to determine if 
a pump exceeding the action limit can still 
perform its safety function (reference Section 
XI, 1983 Edition, paragraph IWP-3230, 
"Corrective Action"). This option allowed the 
continued operation of pumps that have a large 
margin between minimum system flow-DP 
requirements and the 10-percent degraded 
limit. That is, once these pumps hit the low 
action limit, a significant margin existed 
between that limit and the minimum operability 
limit required of that pump. This offers 
considerable economic and scheduling 
advantages without affecting the safety-related 
function of the pump. Such pumps as the 
boric acid transfer pumps, essential service 
water pumps, and emergency diesel jacket 
water pumps have margins that allow for 
continued operation once the low action limit 
is reached. OM-6 should retain that 
alternative, or the NUREG-series report 

should allow for such analysis. Otherwise, 
code relief requests will be required for 
extended allowable ranges to capitalize on 
such margin. 

Response 5.6-2 

This issue is addressed in Section 5.6 of the 
NUREG-series report. The intent of the OM-
6 changes was discussed in NUREG/CP-0111, 
pages 45 and 46. Analysis continues to be 
acceptable, but must be applied in a different 
manner than allowed in IWV-3230. The 
analysis may now necessitate changes to the 
reference values of the pump. New reference 
values must be justified in a manner that 
ensures the pump is capable of fulfilling its 
safety function. 

Comment 5.6-3 

Does Section 5.6 allow an expanded range of 
0.89 — 1.03 for differential pressure 
measurements? 

Response 5.6-3 

The range of 0.89 — 1.03 stated in the basis 
for recommendation is an example from the 
interpretation. 

Comment 5.6-4 

If a pump is declared inoperable and an LCO 
entered because of test data in the action 
range, can an analysis be used to exit the LCO 
if the analysis demonstrates that the pump is 
capable of performing its safety function in the 
degraded condition? Can this be done without 
baselining the pump as required by IWP-
3230(c)? 

Response 5.6-4 

IWP-3230(c) discusses an analysis to 
demonstrate that the unacceptable condition 
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does not impair pump operability and that the 
pump will still fulfill its function. IWP-
3230(c) states that a new set of reference 
values shall be established after such analysis. 
If the licensee elects to maintain the current 
reference values rather than establish new 
reference values, the evaluation must include 
the reason and the basis for the acceptability of 
retaining the previous reference values. OM-6 
does not include provisions for performing an 
analysis; however, members of the OM 
Committee Working Group on Pumps stated 
that future editions of the OM Code may 
address analysis as corrective action. GL 91-
18 includes guidance for the use of analysis for 
such conditions (see Section 7 herein). 

Comment 5.6-5 

We have several pumps that do not have 
sufficient margin to be considered capable of 
performing their design-basis safety function to 
the action limits oflWP or OM-6. For 
example, the reference value of a pump may be 

1000 gpm, with a minimum design-basis flow 
requirement of 930 gpm. We realize that we 
cannot allow degradation below the design-
basis capability limits and need to adjust the 
limits for 1ST. May we eliminate the "alert" 
limit for some of the pumps and have the 
"required action limit" at, for example, 93 
percent of the reference value rather than the 
allowed 90 percent of the reference value? 
Similarly, may we, for example, raise the 
"alert" limit from 93 to 95 percent of the 
reference value, with a "required action limit" 
of 93 percent of the reference value? 

Response 5.6-5 

When a pump does not have sufficient margin, 
adjustment of the acceptable limits may needed 
to account for the design and licensing basis 
requirements. NRC approval is not necessary 
because these adjustments are more 
conservative than the Code. 
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COMMENTS ON SECTION 6, 
REVISED STANDARD TECHNICAL 

SPECIFICATIONS" 
This section has changed from the draft report 
that was issued for public comment. In the 
draft report, the staff stated that that 
10 CFR 50.55a did not requre an NRC 
evaluation of an impracticality determination 
before the licensee could be considered in 
compliance; however, NRC has concluded that 
it must first grant the relief before the licensee 
can be considered to be in compliance with the 
regulatory requirements. The staff discusses 
the operability of components during the 
period from when a code requirement is found 
impractical until the licensee receives a safety 
evaluation from NRC. The guidance in 
Generic Letter 91-18 applies during that 
period of time. 

Section 6.2, "History" 

Comment 6.2-1 

Paragraphs 4.2.1.2(f) and 4.3.2.2(f) of OM-10 
state that exercising power-operated valves 
and check valves during cold shutdown "is not 
required if the time period since the previous 
full-stroke exercise is less than 3 months." 
Section 6.2 of the NUREG-series report 
further defines quarterly as being 92 days and 
recommends incorporation of this definition 
into technical specifications. Since standard 
technical specifications also contain a 
statement allowing extension of the testing 
intervals up to 25 percent, does this imply that 
cold shutdown exercising need not be 
performed if exercising has been completed 
within the last 115 days rather than 92 days? 

Response 6.2-1 

No. The basis for the technical specifications 
that allow the 25-percent extension addresses 
the comment. The extension is for surveillance 
scheduling and considers plant operating 
conditions that may not be suitable for 
conducting the surveillance (e.g., transient 
conditions or other ongoing surveillance or 
maintenance activities). The 25-percent 
extension is not to be used repeatedly merely 
as an operational convenience to extend 
surveillance intervals beyond those specified. 

Comment 6.2-2 

The revised standard technical specifications 
discuss test frequencies and surveillance 
requirements for 1ST. Tolerances and grace 
periods such as ± 25 percent of due date 
should be specified. Any tolerance that is 
applicable during "increased frequencies" 
should be stated. 

Response 6.2-2 

As noted in Response 6.2-1, the 25-percent 
tolerance is not to be used as a convenience. 
The tolerance would apply to increased 
frequencies the same way that it applies to 
regular frequencies as specified in TS 3.0.2 
and 4.0.2. 

6.3, "Discussion" 

Comment 6.3-1 

In the discussion of 10 CFR 50.55a(3)(i) and 
(ii), the document states that when an alternate 
method is requested, approval from the NRC 
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is required before implementing the alternate 
method of testing. IWA-2240 of Section XI 
implies that prior approval from the NRC is 
not required as long as the authorized nuclear 
inspector concurs. IWA-2240 states that 
"alternative examination methods, a 
combination of methods, or newly developed 
techniques may be substitutes for the methods 
specified in this Division, provided the 
Inspector is satisfied that the results are 
demonstrated to be equivalent or superior to 
those of the specified method." Please clarify 
when IWA-2240 may be applied to alternative 
testing and exams. 

Response 6.3-1 

IWA-2240 does not apply to inservice testing. 
NUREG-1482 does not apply to inservice 
inspection. Examination methods which are 
specified in Tables IWB-, IWC-, IWD-, IWE-, 
and IWF-2500-1 of IWA-2200 (1983 Edition). 
Examination is defined in Article IWA-2000 
(1983 Edition) as denoting the performance of 
all visual observation and nondestructive 
testing, such as radiography, ultrasonic, eddy 
current, liquid penetrant, and magnetic particle 
methods. 

Comment 6.3-2 

Section 6 recommends that licensees change 
their TS to incorporate the revised STS for 
1ST programs. TS 5.7.2.12 of the revised STS 
was given along with the basis for the change. 
In a separate correspondence from the NRC 
on October 25, 1993, "Content of Standard 
Technical Specifications, Section 5.0, 
Administrative Controls," from William T. 
Russell, Associate Director for Inspection and 
Technical Assessment, Office of Nuclear 
Reactor Regulation, NRC sent a marked 
version of the revised STS, Section 5.7.2.12. 
Will the final version of Section 6 of the 

NUREG-series report recommend working as 
provided in the October 25, 1992, letter? 

Response 6.3-2 

The revision to the administrative section of 
the revised STS may be issued while the final 
NUREG-series report is being prepared. A 
licensee may follow the most current version 
of that section of the related revised STS as 
recommended in the report. If the 
requirements are removed from the revised 
STS, a licensee may request to remove the 
affected paragraphs from TS in accordance 
with the revised STS. 

Comment 6.3-3 

Section 6.3 discusses implementation of relief 
requests for impractical requirements following 
a change to TS, if necessary. Is review by the 
plant safety committee a requirement for such 
implementation? If so, where can the 
requirement be found? The approvals needed 
to implement a relief request before obtaining 
NRC approval should be revised to "approval 
by the plant staff according to plant 
administrative policies." The general term 
"plant administrative policies" is broad enough 
to include a plant safety committee review and 
a 10 CFR 50.59 review. The amount and 
levels of review necessary should be left to the 
licensee's discretion and not dictated by a 
NUREG-series report, which contains 
recommendations for voluntary use. 

Response 6.3-3 

The guidance in the draft recommendation was 
not based on specific requirements of the 
regulations. When a test is found to be 
impractical, the licensee has the responsiblity 
to make the determination with reviews by the 
appropriate management and safety 
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committeess as deemed necessary. The 
guidance of Generic Letter 91-18 applies for 
operability of the component during an interim 
period between the time such a plant condition 
has been identified and the time that the NRC 
issues a safety evaluation. The licensee may 

establish a review process that ensures that the 
individuals, group, or groups responsible for 
safety are included in the review process. The 
review process established for changes, tests, 
and experiments under 10 CFR 50.59 may be 
acceptable to review these relief requests. 
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COMMENTS ON SECTION 7, 
IDENTIFICATION OF CODE NONCOMPLIANCE" 

Comment 7-1 

Is it the intent to require "immediate" testing 
for components discovered during design basis 
reviews or plant modifications? Can the 
Commission give a time span for implementing 
1ST testing for newly added components. 

Response 7-1 

A discussion on design bases reviews has been 
added to Section 7 to address this comment. 

Comment 7-2 

Add guidance in this section to address certain 
other additions of components to a plant 1ST 
program, such as when the components 
formerly did not clearly fall within the scope of 
Code requirements, but the licensee has 
elected to add the component to the 1ST 
program because of a modification, revised 
interpretation, or philosophy change. 
Engineering analysis or other types of testing 
could be used for program additions in this 
category in lieu of Section XI testing to justify 
operability of the components before they are 
added to the 1ST program. Operability would 
later be determined through normally 
scheduled testing. In other words, the licensee 
should be able to assume operability for certain 
categories of components newly added to the 
1ST program without invoking the guidance in 
GL 91-18 for a grace period until the next 
scheduled 1ST program testing is completed. 
In the discussion on noncompliance situations, 
the staff discusses what it believes should be 
done when a licensee finds components that 
should be in the 1ST program but are not. In 
most cases, if testing is required, the 

component would be in violation of TS 4.0.5 
or equivalent, and should be declared 
inoperable. The staff goes halfway, and states 
that simply failure to perform an 1ST should 
not cause a forced shutdown, but believes that 
a Temporary Waiver of Compliance or other 
exigent relief from ASME code requirements 
is necessary. Exigent relief from ASME code 
may be required if the testing is already in 
noncompliance, but a Temporary Waiver of 
Compliance should not be necessary if, 
consistent with the discussion in the NUREG-
series report, other tests or operational 
performance data reviews show that the 
system is operable. This would also be 
consistent with the comments on GL 91-18. 

Response 7-2 

The 1ST guidelines do not supersede existing 
NRC guidance. GL 91-18 gives guidance on 
resolving degraded and nonconforming 
conditions. It defines a "code noncompliance" 
for 1ST as either a missed surveillance test or 
the identification of a component that must be 
added to the 1ST program, and either of these 
represent a nonconforming condition. That is, 
the "qualification" of the system, subsystem, or 
component (SSC) is being called into question. 
A nonconforming condition that deals with the 
qualification of a component must be dealt 
with at a level of quality and safety 
commensurate with the safety function of the 
component. To resolve the qualification issue, 
the licensee may prepare a "justification for 
continued operation," while taking corrective 
action. Corrective action may include 
processing a request for code relief or 
preparing a cold shutdown or refueling outage 
justification. 
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The "operability" of the component is a 
separate issue. If a licensee determines that a 
component is inoperable because of a 
nonconforming condition, the requirements of 
technical specification limiting conditions for 
operation must be met. At that time, a licensee 
may determine that testing is not in the best 
interest of safety and seek enforcement 
discretion from the NRC. 

To continue to follow the GL 91-18 guidance 
for nonconforming conditions while doing a 

design bases review, the licensee may write a 
"justification for continued operation" for the 
design bases review that would describe (1) 
the process for doing the programmatic 
review, (2) the actions to be taken upon 
finding a component or test that was not 
previously in the 1ST program, (3) the 
schedule for performing any testing needed. 
This description and justification for continued 
operability for the design bases review process 
would not apply to nonconformances found 
outside such a process. 
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Comments on Appendix A, 
Positions, Questions, Responses, 

and Current Considerations Regarding 
Generic Letter 89-04 

Question Group 7 

Comment 

The response to Question 7 under Position 1 
of GL 89-04 seems to suggest that criteria for 
check valves be developed in order to detect 
degradation. However, the Code neither 
specified, as in a manner similar to pumps and 
power operated valves, nor mentioned 
developing flow criteria for detecting check 
valve degradation. Furthermore, GL 89-04 
states "A check valve's full stroke to the open 
position may be verified by passing the 
maximum required accident condition flow 
through the valve. This is considered by the 
staff as an acceptable full stroke." Is it the 
NRC's position that the imposition of flow 
criteria to detect check valve degradation is a 
requirement for an acceptable full-stroke 
exercise, and if so, is this a change in the 
NRC's position as stated in GL 89-04? 

Response 

The response to Question 7 implies that the 
test be conducted in a manner that is 
repeatable and with specified acceptance 
criteria, perhaps based on passing a measured 
flow of a certain value. To verify passing 
accident flow implies an acceptance criterion 
based on a measured flow, but may also be met 
in alternative ways such as by monitoring a 
change in tank level. The NRC's response to 
Question 7 addresses questions on flow rate 
measurements. The intent of the code and GL 
89-04 is to monitor pumps and valves for 

degrading conditions. Current OM Committee 
activities on check valves may address your 
comment more fully. 

Position 2 

Comment A2-1 

Position 2 discusses valve disassembly as an 
alternative to valve full-flow testing. It states 
that a partial-flow test is expected to be 
performed following reassembly. What do we 
do for valves that cannot be partial-flow 
tested? 

Response A2-1 

The position states that if possible, partial 
valve stroking must be performed quarterly, 
during cold shutdowns, or after reassembly. If 
the check valves cannot be partially stroked, 
that situation should be stated in the 
documentation for using Position 2 as an 
alternative. 

Comment A2-2 

Some utilities have grouped valves from 
different units for implementing Position 2 as 
an alternative to full-stroke exercising with 
flow and may now begin to group valves for 
nonintrusive testing. If there is a problem with 
the sample valve, all valves must be tested 
during the same outage. In the case of two 
units, should the other unit(s) be shut down 
immediately to examine the remaining valves in 
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the group or can the examination be deferred 
until the next refueling outage? 

Response A2-2 

Guidance for grouping valves from two or 
more units has been added to Section 4.1. 

Comment A2-3 

The NRC should make a stronger 
recommendation on the use of nonintrusive 
testing over disassembly and inspection, and 
the benefits that could be realized by the 
utilities. There should be some incentive for 
performing this testing. 

Response A2-3 

Through participation in the Nuclear Industry 
Check Valve Users' Group (NIC), the industry 
has seen the benefits in costs savings and 
personnel exposure. Licensees have the option 
to disassemble and inspect when full flow 
cannot be measured or attained as allowed by 
the NRC through Position 2, and the OM 
Committee through OM-10. Operations and 
maintenance costs may be adequate incentive 
for licensees to implement nonintrusive testing 
where such costs savings can be realized. The 
NRC recently distributed a report to all PWR 
licensees on a utility survey by Oak Ridge 
National Laboratory (ORNL/NRC/LTR-
94/04). The report states the benefits of 
performing nonintrusive testing of these 
valves. 

Question Group 11 

Comment 

It is stated that the previous response to this 
question is valid even though the code does 
not require an evaluation of practicality to 
substitute disassembly for other methods of 
exercising. Indeed, if this is NRC policy, 

exception should be taken in accord with 
10 CFR 50.55a; otherwise, this option should 
be available. 

Response 

NRC made no modification to the applicable 
section of OM-10 when it issued the rule 
incorporating the 1989 Edition of Section XI, 
and by reference, OM-10. The 
recommendation is for good practice purposes 
only and does not have the force of either the 
regulation or the code; therefore, the option is 
available as stated in OM-10. 

Question Group 13 

Comment 

The "Current Considerations" section for 
question 13 does not appear to be related to 
the question. 

Response 

The section has been deleted. 

Question Group 14 

Comment 

The statements in Section 3.1.2, and the 
response to Question 14 of GL 89-04, Position 
2, imply that it may be inappropriate to use 
LCO hours for maintenance activities when 
alternatives to the LCO may exist. Does this 
mean that periodic maintenance programs, in 
which a safety-related component may be 
removed from service for extensive 
maintenance (e.g., motor replacement, 
overhaul, etc.), is not allowed except during 
periods in which the LCO would not be 
applicable? 
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Response 

The NRC has issued guidance on entering 
LCO to perform maintenance in GL 91-18 and 
in NRC Inspection Manual, Part 9900. 

Question Group 20 

Comment 

Position 2 allows disassembly of one valve in a 
four-valve sample group at every refueling 
outage (18-month refuel cycle). Can the 
disassembly frequency be increased to once 
every fourth refueling outage for a one-valve 
group and to once every other refueling outage 
for a two-valve group? Is relief required for 
this frequency or is justification using the 
criteria in Position 2 to document this 
disassembly schedule required? 

Response 

The frequencies discussed may be acceptable 
using Position 2 if conditions of "extreme 
hardship" apply. The justification for an 
extreme hardship must be documented in the 
1ST program or supporting documentation 
referenced in the program documents. If the 
guidance in Position 2 is not met, a relief 
request may be submitted on other justification 
that would be reviewed and evaluated 
individually. 

Question Group 26 

Comment 

In the context of "other means," is verification 
of check valve closure by audible confirmation 
of check valve "slam" an acceptable means? 
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Response 

See new Section 4.1.3 for guidance on this 
method. 

Question Group 27 

Comment 

The "Current Considerations" section should 
state that the inclusion of PIVs [pressure-
indicating valves] and verification of closure 
are not required by 10 CFR 50.55a or the 
ASME Code. 

Response 

The basis for this comment is not clear. If the 
valves have been included in the safety analysis 
report (SAR) as capable of closing to provide 
reactor coolant pressure boundary isolation at 
a high/low pressure interface, they are required 
to close and are within the scope of 
10 CFR 50.55a. The statement suggested in 
the comment may mislead a licensee into 
believing these valves are not required to be 
verified closed. 

Question Group 33 

Comment 

The "Current Considerations" section should 
be clarified. A licensee need only use the 
reference value "multipliers" in OM-10 for 
establishing limiting values if it committed to 
OM-10. Otherwise the original guidance to 
have the justification available on site is still 
valid. 

Response 

The phrase "when the testing is conducted per 
OM-10" was added to the section. See the 



comments on Section 4.2.7. 

Position 9 - Current Considerations 

Comment 

We have three high-pressure safety injection 
pumps that are tested quarterly on minimum 
recirculation and full-flow tested during 
refueling outages. The technical specifications 
require two of the three pumps to be operable 
for power operations. Recently, one of the 
three pumps had indications of degrading 
hydraulic conditions during quarterly testing 
and was scheduled for rebuild during the 
refueling outage. During the outage, a second 
pump, which had no indications of degrading 
hydraulic or mechanical conditions on 
quarterly tests, demonstrated excessive 
vibration at full-flow test conditions. The third 
pump demonstrated acceptable operation 
during both the quarterly and full-flow tests. 
Parts were ordered, but not received, to 
rebuild the second pump during the outage. 
At the end of the outage, two pumps were 
operable and the plant could proceed to 
operating conditions. The other pump was 
rebuilt during power operating conditions after 
receiving the appropriate parts. Because we 
could not perform the full-flow test, we 
performed the minimum flow test, evaluated 
the results, and declared the pump operable. 
Full-flow testing will be performed during the 
next refueling outage. Such actions are not 
discussed in Position 9, but we believe these 
actions are appropriate because minimum flow 
testing met the Code requirements before NRC 
issued Position 9. This position is used at our 
plant for these pumps because flow-measuring 
instruments are not installed in the 
recirculation lines. 

Response 

When testing using the guidance in Position 9, 
if a pump is in the alert or required action 

range, it is recommended that efforts be made 
to take corrective actions during the outage 
and repeat the test after maintenance. When 
corrective actions cannot be taken during the 
outage (e.g., a pump needs to be rebuilt, but 
parts are not available), or when a pump is 
repaired during power operations, testing to 
the extent practical during power operations 
must be conducted in accordance with the 
code requirements, after taking corrective 
actions, and before returning the pump to 
service. The results could be evaluated and 
compared to historical results of both the 
quarterly testing on minimum recirculation and 
the full- or substantial-flow testing performed 
during outages for greater assurance. The full-
flow testing must be conducted at the first 
opportunity when plant conditions permit. 

Question Group 61 

Comment 

In response to Question 61, the NRC requests 
that 1ST programs be re-submitted each time 
they are revised. The reason given for this 
request is that "it is needed to prepare for 1ST 
inspections and to assist in the review of relief 
requests." It has been the experience of some 
utilities that the inspectors and/or reviewers do 
not use the docketed copy of the program for-
these purposes. Submittal preparation and 
review become needless administrative 
exercises with no apparent benefit. Substantial 
review costs are involved as was the case for 
program submittal under the original GL 89-
04. 

Response 

To reduce the paperwork burden on licensees, 
NRC supports limiting submittals of programs 
such as 1ST unless a number of relief requests 
or alternatives are proposed, such as when a 
major provision is revised. However, it is 
expected that licensees will update the 1ST 
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program document periodically to reflect 
changes made to the plant or to the program, 
as necessary, and maintain the document on 
site for NRC review. If the staff needs a copy, 
it will make a special request. 

Question Group 70 

Comment 

Does the response to Question 70 of GL 89-04 
under "Other Questions" imply that approved 
relief requests must be resubmitted for review 
and approval for subsequent 10-year 
programs? 

Response 

Yes. 

Question Group 112 

Comment 

The idea of trending test data has been 
discussed in 1ST symposiums and OM 

meetings; however, it was not addressed in the 
NUREG-series report. What is the current 
NRC consideration on this issue? In this 
reviewer's opinion, trending may produce 
some beneficial predictive information, but 
considering the volume of 1ST data collected, 
manual trending by reviewing data plots of all 
of the data is not practical. For one of our two 
unit stations, over 1800 flow, pressure, 
vibration, stroke time, and leakage data points 
are collected. 

Response 

The OM Committees are processing several 
revisions to the OM Code that address 
trending for pumps and valves. Though 
trending is not required for 1ST, the NRC 
continues to believe that trending is a useful 
tool for various reasons. For example, with 
the movement toward performance based 
testing (e.g., local-leak rate testing, check 
valves), data will soon be more important for 
future uses. 
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GENERAL COMMENTS ON OTHER ISSUES 

Relief Requests 

Comment 1 

It is unclear as to which class of NRC policy 
requires submittal of a request for relief. It 
would be helpful if the document provided a 
summary of policies set forth with an 
indication of the requirement for submitting a 
relief request. 

Response 1 

A relief request needs to be submitted if the 
alternative to the Code requirements is not in 
one of the following categories: (1) the 
alternative conforms to the guidance of 
Positions 1, 2, 6, 7, 9, or 10 of Attachment 1 
of GL 89-04 and such conformance is 
documented in the 1ST Program; (2) the 
alternative conforms to the guidance included 
in Sections 3.1.1, 3.3.2, 4.1.4, 4.2.5, 4.2.7, 
4.3.3, 4.3.4, 4.4.3, 4.4.5, 5.1.2, 5.3, 5.4, 5.7, 
or 5.8 of the NUREG-series report as 
endorsed by GL 89-04, Supplement 1, and 
such conformance is stated in the 1ST 
program; (3) the alternative conforms with a 
Code Case endorsed in Regulatory Guide 
1.147 with the application of the specific Code 
Case listed in the 1ST program; or (4) the 
alternative is addressed and allowed by specific 
regulations in 10 CFR 50.55a. 

Comment 2 

Guidance on the appropriate action to be 
followed while a relief request is being 
processed is found in three locations, and it is 
confusing and possibly conflicting. The 
guidance in contained in Section 2.5, "Relief 
Requests and Proposed Alternatives," Section 
6.3, "Revised Standard Technical 

Specifications," and Section 7, "Identification 
of Code Noncompliance." Section 2.5 states 
"For those requirements which have been 
determined to be clearly impractical, the 
licensee may implement the proposed 
alternative testing while the NRC is reviewing 
the relief request (see Section 6)." Section 6.3 
discusses using 10 CFR 50.59 as a mechanism 
for continued operation when a Code 
requirement is impractical and a code relief 
request is being processed, providing 
Technical Specification (TS) 4.0.5 has been 
revised as recommended in Section 6. Section 
7, on the other hand, discusses the need to 
obtain a Temporary Waiver of Compliance 
when a Code noncompliance exists and NRC 
approval of a relief request cannot be obtained 
within the allowable TS action time period. 
The NRC position should be clearly delineated 
and placed in a single, separately identified 
section of the NUREG-series report. 

Response 2 

Section 2.5 describes the process for 
submitting a relief request. Section 6 clarifies 
the conflict between technical specifications 
and the regulatory requirements and is not "a 
mechanism for continued operation" as noted 
in the comment; however, Section 6 may be 
useful for situations when the operability of 
equipment is not in question. Section 7 relates 
to unexpected conditions that arise where the 
operability of equipment could be in question. 
It would be inappropriate to state a single 
policy that would apply in all situations that 
may indicate a relief request is necessary. 
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1ST Program Plan 

Comment 

There is some ambiguity as to the title of the 
program submittal. It is referred to as the 
"1ST program document," "1ST Program," and 
"1ST submittal." It is recommended that the 
Section XI terminology (Program 
Plan/Schedule) be used when referring to the 
program documentation. 

Response 

The "1ST Program Plan/Schedule" consists of 
several different documents including the 1ST 
submittal to the NRC, the administrative 
procedures that establish how the requirements 
are to be implemented, the test procedures, 
and the test reports. All such documents 
constitute the "1ST Program." Section 2.4 
describes a document that could be submitted 
to the NRC listing all components included in 
the program. 

Preservice Testing Requirements 

Comment 

Section 50.55a discusses inservice testing 
requirements of only pumps and valves. OM-6 
and OM-10 have both preservice test 
requirements and inservice test requirements. 
Do preservice requirements need to be met 
even though not addressed by 10 CFR 50.55a? 

Response 

Preservice test requirements are an integral 
part of an inservice testing program, especially 
in establishing baseline (reference) values for 
components. The preservice period is the 
period after completion of construction 
activities and before first electrical generation 

by nuclear heat. Therefore, the period does 
not apply to operating plants. Testing that 
establishes an initial baseline for components 
installed in an operating plant is necessary to 
implement the requirements for inservice 
testing. For example, if a third train of service 
water was added to a plant, initial testing 
would be done before placing the system in 
service. 

Definitions 

Comment 1 

The term operational readiness is used in 
numerous locations within the draft NUREG-
series report. Is there now a definition for 
operational readiness and has the conflict 
between this term and technical specification 
operability been resolved? 

Response 1 

The term operational readiness is used in the 
code. It is defined in IWA-9000 of the 1986 
Edition of Section XI as the ability of a 
component or system to perform its intended 
function when required. The technical 
specifications define operability to include the 
capability of all necessary attendant 
instruments, controls, power, cooling or seal 
water, lubrication or other auxiliary equipment 
to support the component. 1ST may not test 
each of these support functions in a manner 
that ensures operability. For example, a valve 
may be stroked locally rather than from the 
initiation point of an engineered safeguards 
signal. For 1ST purposes, the limiting stroke 
time for such a valve may have to account for 
the actual delay in an initiating signal for 
accident response. Guidance on operability is 
given in GL 91-18 and in Part 9900 of the 
NRC "Inspection and Enforcement Manual." 
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Comment 2 

Could the Commission provide a clear 
definition of maintenance activities for valves 
that require post-maintenance testing? 

Response 2 

No. It is recommended that this question that 
be addressed to the OM Committee. 
However, examples are included in the code, 
and the licensee has the responsibility for 
determining if the activity "could affect the 
valve's performance." 

Analysis as Corrective Action 

Comment 

IWP-3230(c) allows analysis as corrective 
action, but IVW (1986 Edition or earlier) does 

not provide for analysis as corrective action. 
Conversely, OM-10 provides for analysis as 
corrective action, but OM-6 is silent. When 
can an engineering analysis be used as 
corrective action? 

Response 

The use of analysis is discussed in other 
responses, but it is usually appropriate that a 
condition be analyzed for assurance that 
design-basis safety limits are met. Generic 
Letter 91-18 also gives guidance on actions to 
take that include justification for continued 
operation. 
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APPENDIX H 

GENERIC LETTER 89-04, SUPPLEMENT 1 



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

OFFICE OF NUCLEAR REACTOR REGULATION 
WASHINGTON, D.C. 20555 

April 4, 1995 

NRC GENERIC LETTER 89-04, SUPPLEMENT 1: GUIDANCE ON DEVELOPING ACCEPTABLE 
INSERVICE TESTING PROGRAMS 

Addressees 
All holders of operating licenses or construction permits for nuclear power 
reactors. 
Purpose 
The U.S. Nuclear Regulatory Commission (NRC) is issuing this generic letter to 
notify addressees that it is issuing NUREG-1482, "Guidelines for Inservice 
Testing Programs at Nuclear Power Plants." NUREG-1482 contains 
recommendations that addressees may follow in developing and implementing 
inservice testing programs and includes the positions from Generic Letter (GL) 
89-04, "Guidance on Developing Acceptable Inservice Testing Programs," 
supplemented with current considerations for using these positions. 

Description of Circumstances 
NUREG-1482 describes historical and current perspectives on the regulatory 
requirements for inservice testing of pumps and valves in nuclear power 
plants. It includes information on the format and content for inservice 
testing programs and relief requests, examples of relief requests, 
clarification of issues described in information notices or other NRC letters 
on inservice testing, and current considerations for positions in GL"89-04. 
Many of the recommendations relate to issues that either are not addressed in 
the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel 
Code (the Code), were not considered in the development of the Code 
requirements, or have been identified at a group of plants^that were built 
prior to the promulgation of requirements for inservice testing. Because the 
staff has received a number of similar relief requests, the general guidance 
will allow for greater efficiency in licensee preparation and the staff review 
of these submittals. 

In Appendix G to the NUREG report, the staff responds to public comments 
received on the draft NUREG-1482 published in 1993. The information has also 
been incorporated into the text of the final NUREG as appropriate. Addressees 
may obtain copies of NUREG-1482 from the Superintendent of Documents, U.S. 
Government Printing Office, P.O. Box 37802, Washington, D.C. 20013-7082. 

9503280042 
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Discussion 
Addressees may use NUREG-1482 as guidance for developing 1ST programs. The 
intent of the guidelines document is, in part, to provide the required 
"Commission approval" pursuant to 10 CFR 50.55a(f)(4)(iv) to allow licensees 
to implement portions, as listed in Attachment 1, of the 1989 Edition of the 
ASHE Code incorporated in 10 CFR 50.55a(b) without further submittals of 
formal "relief requests." Other portions may be used in 1ST programs subject 
to receipt of specific Commission approval. No new staff interpretations are 
imposed on licensees. The remaining recommendations provide guidance on the 
information that should be included in relief requests and provide specific 
details for those requests that have generic applications. 
Requested Information 
Licensees who voluntarily choose to use the guidance in NUREG-1482 to make 
changes to their inservice testing programs may need to submit revised relief 
requests or program documents to NRC if such documents are affected. Use of 
the guidance does not necessarily require any information to be submitted. 
Licensees who do not modify their inservice testing programs are not expected 
to submit any response to this generic letter. 
Required Response 
All addressees who voluntarily choose to use the guidance in NUREG-1482 to 
make changes to their inservice testing programs are required to submit a 
response to the previously requested information, if appropriate. 
Address the required written reports to the U.S. Nuclear Regulatory 
Commission, ATTN: Document Control Desk, Washington, D.C. 20555, under oath 
or affirmation under the provisions of Section 182a, Atomic Energy Act cf 
1954, as amended, and Section 50.54(f) of Title 10 of the Code of raderal 
Regulations (10 CFR 50.54(f)). 
Backfit Discussion 
This generic letter only requests applicable information under the provisions 
of 10 CFR 50.54(f) from addressees who voluntarily choose to use the guidance 
in NUREG-1482 to make changes to their inservice testing programs. Therefore, 
the staff has not performed a backfit analysis. The information requested is 
needed to evaluate voluntary changes to the inservice testing programs in 
response to the information in this generic letter. 

The evaluation required by 10 CFR 50.54(f) to justify this information request 
is included in the preceding discussion. 
Federal Register Notification 

A notice of opportunity for public comment on this generic letter and the 
draft NUREG-1482 was published in the Federal Register (58 FR 65738) on 
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December 16, 1993. In Appendix G to the NUREG report, the staff responds to 
public comments received. The information has also been incorporated into the 
text of the final NUREG as appropriate. 
Paperwork Reduction Act Statement 

The voluntary information collections contained in this request are covered by 
the Office of Management and Budget clearance number 3150-0011, which expires 
July 31, 1997. The public reporting burden for this voluntary collection of 
information is estimated to average 40 hours per response, including the time 
for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing the collection of 
information. Send comments regarding this burden estimate or any other aspect 
of this voluntary collection of information, including suggestions for 
reducing this burden, to the Information and Records Management Branch 
(T-6 F33), U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, and to 
the Desk Officer, Office of Information and Regulatory Affairs, NEOB-10202, 
(3150-0011), Office of Management and Budget, Washington, D.C. 20503. 

Compliance with the following request for information is purely voluntary. 
The information would assist NRC in evaluating the cost and benefits of 
inservice testing program changes associated with this generic letter: 
(1) the licensee staff time and costs to prepare any changes to the 

inservice testing program and 
(2) an estimate of the long-term costs or savings accruing as a result of 

implementing any changes to the inservice testing program 
If you have any questions about this matter, please contact the technical 
contact listed below or the appropriate Office of Nuclear Reactor Regulation 
(NRR) project manager. 

Roy P. Zimmerman 
Associate Director for Projects 
Office of Nuclear Reactor Regulation 

Technical contact: 

Lead Project Manager: 

Patricia Campbell, NRR 
301-415-1311 
Jacob Zimmerman, NRR 
301-415-2426 

Attachments: 
1. Approved Code Editions, Addenda, 

or Portions Thereof 
2. List of Recently Issued NRC Generic Letters 
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Attachment 1 
GL 89-04, Supp. 1 
April 4, 1995 
Page 1 of 2 

Approved Code Editions. Addenda, or Portions Thereof 

Section 50.55a of Title 10 of the Code of Federal Regulations (10 CFR 50.55a) 
defines the requirements for applying industry codes and standards to boiling 
or pressurized water-cooled nuclear power facilities. Each of these 
facilities is subject to the conditions in paragraphs (a), (f), and (g) of 
10 CFR 50.55a for inservice inspection and inservice testing (1ST). By 
rulemaking effective September 8, 1992 (see Federal Register Vol. 57, 34666), 
the U.S. Nuclear Regulatory Commission (NRC) established paragraph (f) to 
separate the 1ST requirements from the inservice inspection requirements in 
paragraph (g). The American Society of Mechanical Engineers (ASME) Boiler and 
Pressure Vessel Code (the Code), Section XI, Subsections IWP and IWV, specify 
the 1ST requirements for pumps and valves. The 1989 edition of Section XI was 
incorporated by reference into paragraph 50.55a(b) by the rulemaking effective 
September 8, 1992. The 1989 edition specifies that the rules for the 1ST of 
pumps and valves are stated in the ASME/ANSI Operations and Maintenance (OM) 
Standards. Part 6, "Inservice Testing of Pumps in Light-Water Reactor Power 
Plants," and Part 10, "Inservice Testing of Valves in Light-Water Reactor 
Power Plants." An exception to 0M-10 was taken in the regulation related to 
leakage testing of containment isolation valves (see 10 CFR 50.55a 
(b)(2)(vii). 

NUREG-1482, "Guidelines for Inservice Testing at Nuclear Power Plants," 
discusses 0M-6 and OM-10, which may be implemented by licensees pursuant to 
10 CFR 50.55a (f)(4)(iv). NUREG-1482, through the staff's endorsement in the 
generic letter supplement, gives the requisite approval for 10 CFR 50.55a 
(f)(4)(iv) for updating an 1ST program to the requirements of OM-6 and OM-10 
(and OM-1 through reference in OM-10) provided the licensee documents the use 
of OM-6 and OM-10 in the 1ST program. The NUREG, through the generic letter 
supplement per (f)(4)(iv), also gives approval to implement selected portions 
of OM-6 and OM-10 as discussed in the following sections of NUREG-1482: 

3.1.1 Deferring Valve Testing to Cold Shutdown or Refueling Outage 
3.3.2 Concurrent Intervals (in part) 
4.1.4 Extension of Test Interval to Refueling Outage for Check Valves 

Verified Closed by Leak Testing 
4.2.5 Verification of Remote Position Indication for Valves by Methods 

Other Than Direct Observation 
4.2.7 Stroke Time Measurements Using Reference Values 
4.3.3 Test Supervisor Qualifications 
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4.3.4 Frequency and Method of Testing Automatic Depressurization Valves 
in Boiling Water Reactors 

4.4.3 Multiple Containment Isolation Valve Leak-Rate Testing 
4.4.5 Leak-Rate Testing Using 0M-10 Requirements 
5.1.2 Continued Measurement of Parameters Deleted from OM-6 
5.3 Allowable Variance from Reference (for fixed resistance systems) 
5.4 Monitoring Pump Vibration Per OM-6 
5.7 Use of OM-6 Table 3b Ranges for Hydraulic Parameters 
5.8 Duration of Tests 
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LIST OF RECENTLY ISSUED GENERIC LETTERS 

Attachment 2 
GL 89-04, Supp. 1 
April 4, 1995 
Page 1 of 1 

Generic 
Letter Sub.iect 

Date of 
Issuance Issued To 

95-01 

94-04 

94-03 

94-02 

94-01 

NRC STAFF TECHNICAL POSI
TION ON FIRE PROTECTION 
FOR FUEL CYCLE FACILITIES 

VOLUNTARY REPORTING OF 
ADDITIONAL OCCUPATIONAL 
RADIATION EXPOSURE DATA 

INTERGRANULAR STRESS 
CORROSION CRACKING OF CORE 
SHROUDS IN BOILING WATER 

LONG-TERM SOLUTIONS AND 
UPGRADE OF INTERIM 
OPERATING RECOMMENDATIONS 
FOR THERMAL-HYDRAULIC 
INSTABILITIES IN BOILING 
WATER REACTORS 

REMOVAL OF ACCELERATED 
TESTING AND SPECIAL RE
PORTING REQUIREMENTS FOR 
EMERGENCY DIESEL GENERATORS 

01/26/95 

09/02/94 

07/22/94 

07/11/94 

05/31/94 

ALL CURRENT LICENSEES 
& APPLICANTS FOR URANIUM 
CONVERSION & FUEL 
FABRICATION FACILITIES. 
ALL HOLDERS OF OLs OR CPs 
FOR NPRs, RADIOGRAPHY 
LICENSEES, FUEL PROCES
SING LICENSEES, FABRICA
TING & REPROCESSING 
LICENSEES, MANUFACTURERS 
& DISTRIBUTORS OF BY
PRODUCT MAT'L, INDEPEND-
DENT SPENT FUEL STORAGE 
INSTALLATIONS, FACILITIES 
FOR LAND DISPOSAL OF LOW-
LEVEL WASTE, & GEOLOGIC 
REPOSITORIES FOR HIGH-
LEVEL WASTE. 
ALL HOLDERS OF OLs OR CPs 
FOR BOILING WATER 
REACTORS EXCEPT FOR BIG 
ROCK POINT, WHICH DOES 
NOT HAVE A CORE SHROUD. 

ALL HOLDERS OF OLs FOR 
BOILING WATER REACTORS 
EXCEPT BIG ROCK POINT 

ALL HOLDERS OF OLs 
NPRs 

FOR 

OL = OPERATING LICENSE 
CP = CONSTRUCTION PERMIT 
NPR = NUCLEAR POWER REACTORS 
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