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ABSTRACT 

This paper describes the results of the four NRC Inservice Testing (IST) Workshops 
which were held in early 1997 pertaining to NRC Inspection Procedure IP 73756, “Inservice 
Testing of Pumps and Valves.” It also presents the status of the ASME code committees’ 
resolution of certain questions forwarded to the ASME by the NRC. These questions relate to 
code interpretations, inconsistencies in the code, and industry concerns that are most 
appropriately resolved through the ASME consensus process. The ASME committees reviewed 
the questions a t  their December 1997 and March 1998 code meetings. Of particular interest 
are those questions for which the ASME code committees did not agree with the NRC response. 
These questions, as well as those which the committees provided some additional insight or 
input, are presented in this paper. 

INTRODUCTION 

Four regional NRC lnservice Testing Workshops were held January 21 and 23, and 
February 4 and 6, 1997 pertaining to NRC Inspection Procedure IP 73756, “Inservice Testing 
of Pumps and Valves.” The purpose of these workshops was to inform licensees of the basis 
for each of the inspection items, to discuss inspection guidance given in the inspection 
procedure and to discuss, through question and answer sessions, inservice testing issues that 
have arisen or could arise during inspection activities. The primary focus of the workshops was 
to give the public a forum in which they could ask questions and make comments to the NRC 
on IST related issues. The NRC panel, which included Joseph Colaccino, Joel Page, Thomas 
Scarbrough, Richard Wessman (Region 1 meeting), NRC regional staff, and Adele DiBiasio, as 
a consultant to the NRC; provided information and preliminary responses to the questions. 
Many of the questions were related to Code requirements/interpretations. Although the panel 
participants are members of various ASME Operation and Maintenance (O&M) committees, they 
expressed their own opinion a t  the meetings, and not necessarily that  of the NRC or ASME. 

On July 18, 1997, the formal meeting minutes were published and distributed to the 
attendees (Memorandum to File from Joseph Colaccino). This document, as well as NUREG- 
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1482 and NUREG/CR-6396, may be found at  www.nrc.gov/NRC/reactors.html. 
minutes provide additional guidance on the preparation and implementation 
testing program. 
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These meeting 
of an inservice 

Approximately 250 questions concerning IST issues were collected a t  the NRC IST 
workshops. The questions addressed all aspects of pump and valve inservice testing. Some 
of the important issues that were raised included operability determinations as a result of IST 
results, use of 1 OCFR50.59, and compliance issues for numerous utilities related to relief valves 
tested with alternate mediums without a correlation. A number of the questions were 
duplicates. After culling the duplicates and consolidating similar issues, 202 questions were 
included in the meeting minutes. 

The NRC recognized that there were questions related to the ASME Code, versus 
questions related to the regulations or NRC requirements, and these were forwarded to the 
ASME Operation and Maintenance Main Committee. Only the ASME can provide binding 
interpretations of the ASME Code. The industry should use the ASME's process for resolving 
code interpretation issues (i.e., as described in the section following the foreword of the O&M 
Code, titled "Preparation of Technical Inquires to the Code on Operation and Maintenance of 
Nuclear Power Plants."), and not rely on the NRC for "code interpretations." The NRC in recent 
years has deferred judgement on a number of issues, including relief valve correlation 
requirements for stamped cold setpoint, pending ASME's evaluation of the interpretations. 

At  the March 1997 Main Committee meeting, a presentation on the workshops was 
made with examples of questions that the O&M committees might consider reviewing. At  this 
meeting a task group was formed to develop the committee's plan of action. This task group 
included Mr. Joseph Colaccino (NRC), Mr. Robert Parry (NAESCO), Mr. Thomas Ruggiero 
(GPUN), and Ms. Adele DiBiasio (BNL). A meeting was held April 30, a t  Brookhaven National 
Laboratory, to discuss the questions and how the code committees should handle them. 
Changes to the draft meeting minutes, including identification of those questions that the 
committee should specifically consider, were made as a result of this meeting. Sixty-one 
questions were identified as being within the ASME's purview. These questions are identified 
in the meeting minutes with an asterisk. 

At the December 1997 meeting, the O&M Main Committee directed the subcommittees 
and the various working groups to review the questions, and prepare a draft screening. The 
screening identified those questions that the appropriate ASME committee agreed with the NRC 
response and for which no code change or inquiry is required; those that the committee agreed 
with the NRC response, however, a code change or inquiry is required; those that the code 
committee disagreed with the NRC response and no change or inquiry is necessary; and those 
that the committee disagreed with the NRC response and a change or inquiry is recommended. 
Some questions, which the NRC believed were within the purview of the ASME, were found 
b,y t+e ASME to be outside the scope of the ASME. f ?  .: 
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During the March 1998 O&M committee meeting, all the questions were reviewed by 
However, the degree to which the different ASME committees the various committees. 



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, makes any warranty, express or implied, or 
assumes any  legal liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spc- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, m m -  
mendation, 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. 



responded varied considerably. The Working Groups on Check Valves and Pumps prepared 
detailed responses to each of their questions. The other committees (i.e., Special Committee 
on Standards Planning, Working Group on Relief Valves, Working Group on Motor-Operated 
Valves (MOVs), Subcommittee on Valves (for the air-operated valve question), and Working 
Group on Valves) simply categorized the questions as discussed above, or provided a very brief 
response to the minutes. 

The ASME O&M Main Committee will provide a formal response to the NRC. However, 
this paper provides a summary of the results based on the input received a t  the March 1998 
Code meeting, and is subject to change. This paper is not a stand alone document. The 
detailed questions and responses can be found in the publicly available workshop meeting 
minutes and are not included herein for brevity. 

The results of the Code committee review and evaluation of the minutes may eventually 
be incorporated in an update to NUREG-1482. The NRC is attempting to provide a mechanism 
for the minutes and guidance to accurately reflect the Code requirements and intent, as 
evaluated by the Code Committees. 

Quest ions related to C heck Valves 

The Working Group (WG) on Check Valves reviewed and drafted responses to the six 
questions related to check valves (2.3.1, .3, .8, . IO,  . I 5  and .19). The WG agreed with the 
NRC’s responses. The WG identified two questions for which they agreed with the NRC’s 
response and for which a code action is appropriate (Question 2.3.15 and .19). Question 
2.3.1 5 was reported as already being addressed in a code change in progress which considers 
check valves acting as relief valves. This change (ROM 96-18) has been approved by the Main 
Committee, and mirrors what is in the minutes. In response to Workshop Question 2.3.19 and 
NUREG-1482, Section 4.1.2, the WG is considering adding additional clarification on the use 
of a non-intrusive testing (NIT) sampling plan. The committee pointed out that it is the owner’s 
responsibility to determine a t  what frequency valve testing is practical and cautioned that the 
determination of  exercising with flow should be considered separate from the practicality of 
using NIT for demonstrating check valve obturator position. 

The remaining four questions were determined by the WG as not requiring further Code 
action. Changes have been made in the 1996 Addenda that clearly state that the check valve 
open and closed test are not required to be performed sequentially, however, the test interval 
must be met for each test (Question 2.3.3). Question 2.3.8 addresses instrumentation 
accuracy requirements for NIT. The WG decided that it was up to the owner to determine the 
instrumentation requirements. The Code has been revised in the 1998 Addenda to include 
some general instrumentation requirements, however, the committee did not believe any further 
clarification was warranted. 

Quest ions related to MOVs 

Eight questions were assigned to the Working Group (WG) on Motor-Operated Valves 
(MOVs). Questions 2.5.1, .3, and .7 were determined by the WG to be outside the scope of 
Code Case OMN-1. This Code Case is included in the 1996 Addenda of the O&M Code and 
provides alternate rules for preservice and inservice testing of MOVs. A number of the 
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questions were considered by the WG to be requesting consulting services, which the ASME 
does not, as a policy, provide. The WG also disagreed with a number of the NRC responses. 
For example, the NRC response to Question 2.5.8 states that the Code Case is in lieu of testing 
requirements, and that the position indication requirements in ISTC still apply. The WG 
considered OMN-1 as an alternative to position indication verification. This issue was further 
discussed at the Subcommittee on Valves, and it was requested that this issue be revisited by 
the WG to ensure that the code requirements are clear. The NRC response to Question 2.5.19 
states that licensees will need to develop a program to estimate the rate of age-related 
degradation in MOV performance. The WG disagreed with this response and stated that the 
age-related degradation is not a specific requirement in OMN-1. The WG provided clarification 
to the NRC responses to Questions 2.5.5 and 2.5.6 by adding that Code Case OMN-1 does not 
require stroke time or leakage tests. These questions, which address reanalysis, were thought 
to be outside the scope of Code Case OMN-1. 

Gene ral Valve Quest ions 

Twenty-four questions were provided to the Working Group (WG) on Valves. The WG 
concurred with the NRC responses to all but two questions (1.3.6 and 2.2.8). Question 1.3.5 
and 1.3.6 discuss unplanned outages where the mode switch is in "refueling." The WG agreed 
with the NRC response to Question 1.3.5 and fel t  that the term "refueling outage" was well 
understood by the industry and no further clarification was required. The WG did however 
disagree with Question 1.3.6 and proposed that an interpretation be prepared to clarify that 
tests performed during unscheduled outages could be credited only if they were performed 
within 90 days of the refueling outage, reflecting the wording in ISTC 4.2.2(f) concerning cold 
shutdown testing. The other question for which the WG disagreed with the NRC response is 
Question 2.2.8 on position indication verification. The WG proposed an interpretation, since 
the valve stem travel does not ensure that the stem is attached to the obturator for almost all 
valves. 

The following questions were determined to require some additional action by the 
committee: 1.5.3, 1.9.12, 2.2.2, 2.2.3, 2.2.5, 2.2.6, and 2.2.7. The WG discussed Question 
1.5.3 and proposed an interpretation and code change to clarify that the intent of the Code is 
not to require new reference values be established if the post-maintenance test results are 
within the acceptable limits. The Subcommittee on General Requirements has been assigned 
the task of evaluating the inclusion of requirements concerning preconditioning into Subsection 
ISTA of the Code (Question 1.9.1 2) so that it applies to all code components, and not just 
safety and relief valves. NRC Information Notice 97-1 6 provides information related to 
preconditioning of components before IST. At the March 1998 committee meeting, the intent 
of the current requirements on position indication verification could not be agreed upon 
(Questions in Section 2.2). The WG agreed that the intent and requirements need to be 
reviewed and revised accordingly, such that they are consistent, and an action item was 
assigned. 

The SC-Valves reviewed Question 2.1.13 and agreed with the NRC response and 
proposed no code action. 
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General and Risk-related Quest ions 

The Special Committee on Standards Planning reviewed Questions 1.3.1, 1.8.6, and 
1.8.7. They agreed with the NRC response and felt no code action was required. 

Quest ions related to Sa fetv and Relief Valves 

The Working Group (WG) on Safety and Relief Valves reviewed five questions. 
Questions 2.4.6 and 2.4.19 were acceptable and do not require any code action. The WG 
disagreed with the NRC's response to Questions 2.4.8 and 2.4.14. The NRC's response to 
Question 2.4.8 states that OM-I does not differentiate between static and dynamic tests. The 
WG stated emphatically that the O&M Code does not require dynamic testing. The WG 
disagreed with the proposal to extend the rupture disk replacement frequency based on the 
design life of 40 years (Question 2.4.14). They maintained that almost all the components in 
a nuclear power plant have a 40 year design life, however, they are all testedheplaced more 
frequently. The WG did not believe a code change was warranted. 

Quest ions related to PumDS 

Out of the 17 questions the Working Group (WG) on Pumps reviewed, there was only 
one for which they did not agree with the NRC's response. Question 3.1.4 discusses the 
correlation of recirculation flow test to full flow conditions. The NRC response states that the 
Code does not require pump flow testing to be performed a t  design basis conditions. This 
response was based on the 1989 Edition of Section XI. The WG pointed out that since the 
1994 Addenda of the O&M Code, the Group A and B test, if practical, and comprehensive 
pump test are required to be performed within 20% of design flow. The committee felt that 
the question's response indicates a correlation may be possible. They do not believe that tests 
at minimum flow conditions can be used conclusively to verify that a pump is capable of the 
performance assumed in the accident analyses, since the effect of various degradation 
mechanisms on the shape of the curve cannot be predicted. The NRC response to the question 
stated that the NRC was considering an Information Notice on this issue. Since the issuance 
of the minutes, the NRC has issued Information Notice 97-90, "Use of Non-Conservative 
Acceptance Criteria in Safety Related Pump Surveillance Tests," which discusses cases where 
the pump test results were within the Code IST acceptance criteria, however, the pumps did 
not meet their accident analysis acceptance criteria. This is a similar issue, however, to date 
no specific Information Notice has been issued on the use of correlations between recirculation 
flow test results and full-flow conditions. 

Eleven of the 17 questions were determined by the WG as requiring some additional 
Code action. In response to Question 1.3.3, the WG proposed an action to include a 25% 
extension in the Code for all test frequencies, thereby eliminating the need to revise plant 
technical specifications to address alert testing frequencies. Question 3.1.5 addressed 
implementation of pump curves for vibration. The WG is presently working on a code case that 
provides requirements for using pump curves for IST. The latest draft contains the following: 
"If vibration is relatively unaffected by changing differential pressure or flow over the reference 
curve range, a single reference value, a t  the minimum of the measured data, may be used for 
that test quantity." Therefore, the licensee would be required to evaluate the data obtained 
when developing the reference pump curve and determine if multiple vibration reference values 
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are appropriate, or if a single value is acceptable while maintaining the perspective of 
operational readiness and monitoring pump degradation. 

The WG agreed with the NRC response to Question 3.1.7, which asked whether test 
frequencies could be extended for standby pumps, and commented that the intent of the Code 
is to perform some testing at  a routine frequency to monitor the operational readiness of safety 
related pumps. The industry accepted frequency for pump testing has been nominally each 
quarter. The WG believed that testing which monitors some operating parameters is warranted 
on a quarterly frequency to maintain and monitor operational readiness and potential 
degradation, and is so included in the recent comprehensive pump test revision (in the 1994 
Addenda). The WG also referred to the risk-based initiative which, in its current draft form, 
would extend test intervals for low-safety significant pumps. 

Question 3.2.2 asked whether relief is required to increase the tolerance for setting the 
pump a t  a fixed reference value based on instrument accuracy (i.e., use 6% for analog 
instruments). The NRC referred the reader back to NUREG-1482, Section 5.3. The WG agreed 
with the NRC recommendation of NUREG-1482, Section 5.3, but not the basis for the 
recommendation. The WG felt that while +2% may be a reasonable tolerance for setting of 
the independent variable, this recommendation was based on the Section XI, IWP-4150 
provision which allowed damping devices or averaging techniques to reduce measurement 
fluctuations to within +2%. Section XI, IWP-4250 allows licensees to use a mean or averaged 
value for a test measurement. - Allowing variation in the setting of the independent variable is 
a different case since this does not involve the use of an average value, but one which is 
skewed in one direction. The WG agreed that the tolerance in setting the reference value 
should be documented and justified; however, adjustments to the test acceptance criteria are 
not necessarily needed, as stated in the NUREG, if the tolerance of this setting is greater than 
+2%, since the Code allows instrument inaccuracies up to +6%. 

Additionally, the WG believed that the discussion in NUREG-1482, Section 5.3, that the 
allowed U tolerance for setting the fixed parameter should include consideration of the 
instrument accuracy, creates confusion. Some NRC inspectors were reported to have 
interpreted this to mean that the combination of the variation of the setting and the instrument 
accuracy a t  the reference value cannot exceed +2%. Considering that the instrument 
inaccuracy a t  the reference value may be as high as +6% ( * 2 %  full-scale with a full-scale 
range of three times the reference value), this is virtually impossible to meet. 

The WG has assigned an action item to review the existing Code wording and revise it, 
if necessary, to provide a tolerance for establishing reference values during IST. The WG will 
also evaluate the need to include wording in the Code which addresses the application of a 
tolerance greater than +2% of the reference value with consideration for adjusting the 
acceptance criteria commensurate with the existing NRC position. One solution discussed was 
to simply change the wording of the Code to state that the setting of flow rate or differential 
pressure shall be as close as practical to the reference value. 

There was substantive discussion on Question 3.3.1 concerning instrument failures. 
Members of the WG felt that when a pump fails the IST and the cause is clearly a failed 
instrument, the pump would not have to be declared inoperable, as implied in the question, and 
that the test could be redone within the required test interval. The WG will consider clarifying 
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the Code requirements. The WG is pursuing an item to address analysis in lieu of corrective 
actions when the pump is in the alert or required action range, as discussed in Question 3.3.2. 
The 1997 Addenda of the O&M Code only addresses the required action range. The WG also 
has been working on an item to clarify the requirements when the comprehensive pump test 
results are in the alert range (Question 3.3.5). 

It was noted by the WG that Question 3.4.1, regarding vibration readings for smooth 
running pumps has been the subject of Code Committee work for a t  least 10 years. Numerous 
drafts have been proposed which considered values for which a pump would be considered 
smooth running, minimum values that should be considered for reference vibration limits, and 
criteria for using spectral analysis to evaluate vibration of smooth running pumps. The 
committees have been unable to reach a consensus on this issue. There was general agreement 
at  the WG with the NRC's response. However, some members of the WG felt that the situation 
cited in the NRC response is an exception, and not the rule, and that sudden catastrophic 
failures are always a possibility. The WG will continue to pursue this issue and this question is 
on the agenda of the Task Group (TG) on Code Related Vibration Issues. This TG is working 
closely with the Working Group on OM-14 (Vibration Monitoring of Rotating Equipment in 
Nuclear Power Plants) in an attempt to determine the course of action to resolve this issue. 

CONCLUSION 

The four NRC IST Workshops gave the industry an excellent forum to ask the NRC 
questions related to inservice testing. The NRC provided their responses based on the existing 
guidance (i.e., NUREG-14821, regulations and code requirements. However, numerous 
questions related to code requirements and interpretations were raised. The industry should 
have directed these questions to the ASME, and not the NRC. As requested by the NRC, the 
ASME code committees reviewed the 61 code related questions identified in the workshops' 
meeting minutes. The committees agreed with the NRC response to all but nine questions. A 
few of the questions identified as code related (i.e., with an asterisk in the minutes) were 
determined by ASME to be outside the scope of the code. Twenty-one of the questions have 
generated a code committee action, or were already being considered by the code committees. 
Table 1 provides a summary of the questions. Despite the often lengthy procedure, users of 
the Code are encouraged to employ the ASME inquiry process when code issues arise, and not 
to rely on the NRC to answer these questions. To the NRC's credit, they have, through the 
request to ASME to review and resolve the code related questions, involved the industry's 
consensus committee to obtain industry's input. Following the formal response from the ASME 
to NRC, the NRC hopes to factor this input into a future revision of NUREG-1482. 
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Question Topics 
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