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ABSTRACT 

The Pump and Valve Inservice Testing (1ST) Program Sat San Onofre, Units 2 
and 3, was updated for the second 120-month interval from August 1993 to 
April 1994. The U.S. Nuclear Regulatory Commission (USNRC) approved the 
OM-6 and OM-10 Codes in mid-1992. The project for the rollover to these new 
Codes included several elements: (a) a review of the differences between 
IWV/IWP and OM-67OM-10, (b) a comprehensive audit of the 1ST Program scope 
for valves, (c) creation of the program and supporting basis documents, the Relief 
Requests, and implementing procedures, (d) interdivisional coordination, 
(e) submittal to the USNRC, and (f) training. 

Subsections IWV and IWP have been used and essentially unchanged for over a 
decade. The new Code (Parts 1, 6, and 10 called OM-1, OM-6, and OM-10) 
includes several significant changes from the old Code. 

Our group identified these differences and drafted revised and reorganized 
Inservice Testing (1ST) Program documents. We also considered USNRC Generic 
Letter 89-04 (GL 89-04), "Guidance on Developing Acceptable Inservice Testing 
Programs," and NUREG-1482, Guidelines for Inservice Testing at Nuclear Power 
Plants, while revising the program. 

There were six pump relief requests and 13 valve relief requests in the program 
for the first 10-year interval. For the revised program we needed only one pump 
relief request (and no valve relief requests). 

Converting to the 1989 edition of the ASME Code did not require changes to the 
technical specifications. We revised our Updated Final Safety Analysis Report 
(UFSAR) to reflect the 1ST Program for the second 10-year interval. UFSAR 
changes were minor, consisting of updated references to the Code edition and 
10 CFR 50.55a(f), "Inservice Testing Requirements." 

A REVIEW OF THE 
DIFFERENCES BETWEEN THE 
CODE USED FOR THE FIRST 
120 MONTHS AND OM-6 
AND OM-10 

The Pump and Valve Inservice Testing (1ST) 
Program Sat San Onofre, Units 2 and 3 (SONGS), 

was updated for the second 120-month interval 
from August 1993 to April 1994. a The U.S. 
Nuclear Regulatory Commission (USNRC) 

a. The implementation of the new 10-year revision 
was extended from August 1993 to April 1994. 
IWA-2400(c), Inspection Intervals, permits this to 
provide additional time tor implementation. 
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approved the OM-6 and OM-10 Codes in 
mid-1992. The project for the rollover to these 
new Codes included several elements: (a) a 
review of the differences between IWV/IWP and 
OM-6/OM-10, (b) a comprehensive audit of the 
1ST Program scope for valves, (c) creation of the 
program and supporting basis documents, the 
Relief Requests, and implementing procedures, 
(d) interdivisional coordination, (e) submittal to 
the USNRC, and (f) training. 

Subsections IWV and IWP has been used and 
essentially unchanged for over a decade. The new 
Code (Parts 1,6, and 10 called OM-1, OM-6, and 
OM-10) includes several significant changes 
from the old Code. 

Our effort to find out the changes needed in our 
program was two-pronged: 

• First, we systematically compared and docu
mented the differences between the new 
code requirements of OM-1, OM-6, and 
OM-10 against our existing program. It 
helped us learn the new Code. Nothing can 
replace a good working knowledge of the 
Code during the development of the program 
documents and implementing procedures. 

• Second, an engineering consulting firm was 
engaged to compare the new and old codes 
and recommend program changes. Their 
work resulted in an important validation of 
our own review results. The consultants had 
the advantage of looking at the new and old 
requirements with "new eyes." They could 
see things that those more familiar with the 
Code might overlook. They had a different 
perspective, however, in that they men
tioned but did not emphasize differences 
that we later realized were very significant 
during implementation in the plant. 

The two most significant changes in converting 
from IWV/IWP to OM-6/OM-10 were 

• The new definition of the reference ranges 
for valves 

• Revised hydraulic acceptance criteria and 
vibration measurement requirements for 
pumps. 

REFERENCE RANGES FOR 
VALVES 

OM-10 requires use of a "reference range" to 
evaluate valve stroke times. This range replaced 
the IWV-required evaluation of each stroke time 
measurement with the previous stroke time. 

We made significant changes in the Operations 
Division implementing procedures and Control 
Room processes to adapt to the new valve 1ST 
Program. The Operations Procedures Group had 
to develop a new method of coping with the eval
uation of valves that were operating outside the 
newly defined reference range for valve stroke 
time. 

Before OM-10, Section XI, Subsection IWV, 
IWV-3413(c) stated the following: 

"If an increase in stroke time of 25% or more 
from the previous test for valves with stroke 
times greater than 10 s or 50% or more for 
valves with stroke times less than or equal to 
10 s is observed, test frequency shall be 
increased to once each month until cor
rective action is taken, at which time the 
original test frequency shall be resumed..." 

Our new procedures provided a process to 
identify a "reference stroke time" for each power-
operated valve in the 1ST Program. OM-10, Para
graph 4.2.1.8, Stroke Time Acceptance Criteria, 
establishes requirements to compare stroke test 
results with pre-established reference values, 
similar in concept to the evaluation of results 
from pump testing. 

Our initial approach to identification of refer
ence stroke times was difficult. OM-10 stroke 
time acceptance criteria are provided in Exhibit 1. 
We attempted to identify the reference stroke 
times using a process implied by the Code of 
reviewing historical test results. Not all records of 
postmaintenance stroke testing were labeled as 
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such and stroke tests following design modifica
tions were not commonly flagged in our records. 
We reviewed several thousand maintenance 
orders to find the postmaintenance tests. 

Our search for reference stroke times included 
a review of the following: 

• Trend reports showing stroke time and 
maintenance history for each power-
operated valve. 

• Maintenance orders (MOs) showing work 
done. Note that a MO to repaint the electri
cal connector box does not qualify as main
tenance requiring a new reference stroke 
time. Consequently, we had to read each 
MO to separate out maintenance that had 
influenced only valve stroke time. 

• Construction Work Orders (CWOs) show
ing modifications and actual work done and 
post-installation tests and "preservice" of 
new valves or actuators. 

• Records from the Motor-Operated Valve 
(MOV) Group of gear set changes resulting 
from the GL 89-10 Program. 

• Nonconformance Reports, which often 
resulted in valve maintenance and a new ref
erence stroke time. 

In the end, we used advice obtained during the 
public meeting on NUREG-1482. We picked the 
"best" reference stroke times based on a review of 
trending graphs showing the "usual" stroke times 
and compared these times with postmaintenance 
times for reasonableness before use. 

The ( ±) ranges in the Code (see Exhibit 1) 
resulted in what we called a "reference range" for 
each valve stroking at greater than 2 s. Thus, a 
valve stroke time could be 

• OK, within the reference ranges of ± 15%, 
for example (operable) 

• Outside the reference range, but within the 
operability limit (operable) 

• Outside the operability limit (inoperable). 

From the reference values we calculated refer
ence ranges using OM-10 rules to allow evalua
tion in the Control Room. Thus, we could comply 
with the Code requirement to immediately 
restroke a valve outside the reference range fol
lowing the initial stroke timing. 

Documenting the reference stroke times and 
ranges in implementing procedures was judged to 
be impractical. We might never be able to keep up 
with reference stroke time changes in a timely 
manner. At any time, reference values on 1ST 
valves can change depending on the frequency of 
maintenance. The conventional review and 
approval processes for issuance of changes to sta
tion procedures could take too much time. 

In addition, simultaneous with the Code 
changes, we changed the nature of the 1ST Pro
gram in areas not directly governed by the Code. 
We converted our computer program for recording 
and trending test results and scheduling quarterly 
tests to the HOST platform. The new application, 
Inservice Testing System (ISTS), was developed 
under the San Onofre Quality Assurance Program. 
In addition to its other functions, the ISTS pro
vided the means we needed to control the docu
mentation of reference stroke times. 

IMPLEMENTATION IN THE 
PLANT 

We developed a system to make reference data 
available to the operators using the ISTS applica
tion. Features of this HOST-based 1ST applica
tion at SONGS are outlined in Exhibit 2. The 
system enhanced the speed with which accurate 
data could be provided. Updating reference stroke 
times is now immediate, as is determining the ref
erence range. 

Exhibit 3 provides an outline of our process for 
evaluating valve stroke test results. Our process 
for inservice testing and updating reference 
stroke times operates as follows: 

• The operator obtains a copy of the proce
dure needed for the valve tests planned. 
Using ISTS, the operator also prints a fresh 
data sheet, summarizing reference and 
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acceptance times, for the valve(s) he or she 
plans to test. 

• A tailboard is conducted and the tests are 
completed. The rules in the program, sum
marized in Exhibits 1 and 3, are imple
mented in Control Room procedures. A 
valve under test is immediately restroked if 
the stroke time falls outside the reference 
range. We document the evaluation using 
our nonconformance reporting (NCR) pro
gram. The NCR program provides for 
(a) identification of the problem, (b) evalu
ation of operability, and (c) documentation 
of the Code-required record of corrective 
action. 

• After approval by the Control Room Super
visor, stroke test data is keyed into the ISTS. 

• Postmaintenance and postdesign change 
stroke tests are flagged for evaluation by 
Station Engineering. From their review, Sta
tion Engineering then decides if a new refer
ence stroke time should be established. 

• New reference tests are flagged. Approval 
of the record on ISTS results in automatic 
calculation of the reference range using pre-
established rules based on the valve actuator 
type. For a summary of these rules, see 
Exhibit 1. 

Operators print out reference range and accep
tance limit data in the Control Room as needed 
without the use of manual logs or hard copy 
records. This is one of the reasons the ISTS had to 
be a quality assured system. However, we main
tain hard copy records as a backup in case of a 
computer outage. 

Concerning a note on the establishment of 
appropriate reference stroke times, the first stroke 
time following "lube and tune" maintenance on, 
for example, an air-operated valve (AOV) is often 
faster than that obtained during routine quarterly 
testing. As a result, this initial postmaintenance 
stroke may not represent the best reference. Sub
sequent stroke times may be outside the reference 
range. To avoid this, we evaluate the post-

maintenance time and may not use it for the new 
reference in all cases. A time closer to the "nor
mal" stroke time may be a better choice. 

IMPLEMENTATION OF THE NEW 
PUMP 1ST PROGRAM USING 
OM-6 

Code Acceptance Criteria 

The OM-6 pump test acceptance criteria are 
summarized in Exhibit 4. To implement OM-6, 
we revised the hydraulic and vibration measure
ment and acceptance rules in the program and 
pump test procedures. Station engineers received 
training in the use of these new limits. 

Mechanical vibration limits in OM-6 differ 
from Subsection IWP. However, this did not 
require a change in our program. Two years ear
lier, we had set up OM-6 limits for vibration mea
surement in terms of velocity in addition to the 
IWP requirements for unfiltered displacement 
measurements. 

Additional Acceptance Criteria 

We made another change to the pump 1ST Pro
gram not directly governed by the Code. In addi
tion to Code limits, we evaluate pump 
performance against the safety analysis require
ments. The program established criteria for mini
mum pump flow and developed head. 

The technical specifications provided limits on 
certain pumps (high and low pressure safety 
injection and reactor charging pumps, for exam
ple), and we had always verified pump perform
ance against these limits. Several years ago, 
however, the USNRC asked us how we verified 
that all 1ST pumps retained a level of perform
ance necessary to meet the assumptions in the 
safety analysis. The USNRC concern could be 
paraphrased as follows: 

The Code permits a 10% degradation in the 
hydraulic performance of a pump below the 
reference point. Below this limit, the pump 
is declared inoperable. What assurance can 
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the licensee offer to show this decline in per
formance does not exceed the degradation 
allowed when considering the assumed 
pump performance in the safety analysis? 
Has the licensee made a comparison of the 
safety analysis against the pump reference 
conditions used in the 1ST Program testing? 

We developed calculations as part of our 
design-basis effort. These calculations estab
lished minimum safety analysis performance. 
Our new Pump 1ST implementing procedures 
incorporate a requirement for the engineer to 
compare pump test results with safety analysis 
limits. 

ADOPTION OF OM-1 

The scope of OM-1 (summarized in Exhibit 5) 
includes thermal reliefs in addition to safety and 
relief valves required for safe plant shutdown. 
The scope of IWV included the following: 

"...certain Class 1,2 and 3 valves (and their 
actuating and position indicating sys
tems)... which are required to perform a spe
cific function in shutting down a reactor to 
the cold shutdown condition or in mitigating 
the consequences of an accident." 

However, the scope of OM-10 and OM-1 
included more: 

" . . . pressure-relief devices covered are 
those for protecting systems or portions of 
systems which perform a required function 
in shutting down a reactor to the cold shut
down condition, in maintaining the cold 
shutdown condition, or in mitigating the 
consequences of an accident." 

A full awareness of this difference in scope 
arose at the NUREG-1462 b public comment 
meeting in early February 1994. We are still 
reviewing the ramifications of this interpretation 

b. Guidelines for Inservice Testing at Nuclear 
Power Plants, Draft for comment, November 1993. 

of OM-1. Scope could increase for relief valve 
testing by as much as 261 valves. The original 
scope under IWV included only the main steam 
and pressurizer safety valves and the LTOP relief 
valves (a total of 44 valves). 

The steam system cognizant engineer imple
mented OM-1 for the main steam safety valves 
during the refueling in late 1993. We made an 
effort to comply with both the old PTC 25.3 and 
the new OM-1. Significant changes included the 
following: 

• Seat leakage measurement was now 
required as part of the safety/relief 1ST. We 
use the simmering test technique for the set 
point test (relief valve test) and have estab
lished acceptance criteria for seat leakage 
based on tail pipe temperature. 

Note: Several techniques are suggested in 
OM-1 for seat leakage measurement other 
than traditional flow/volume measurement 
of the leakage. We developed a calculated 
tail pipe temperature limit based on nominal 
valve performance. 

• Vendors are used for safety/relief valve cal
ibration at times. Purchase order changes 
were necessary to provide for safety/relief 
valve calibration and repair by outside 
organizations. 

• Repetitive RMOs and maintenance proce
dures were required to incorporate OM-1. 
System cognizant engineers were responsi
ble for these for the valves within the scope 
of the 1ST Program. 

• Code Class 2 and 3 safety/relief valves 
are tested on a 120-month schedule (ver
sus a 60-month schedule). See Para
graph 1.3.4.1(b) in OM-1. 

A COMPREHENSIVE AUDIT OF 
THE 1ST PROGRAM SCOPE 
FOR VALVES 

The USNRC conducted an inspection of the 
check valve program at SONGS in April 1992. 
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Inspectors spot-checked the scope of our testing 
using OL 89-04c as a guideline. Certain valves 
were not undergoing all of the inservice testing 
required. We had originally concluded that our 
program was satisfactory upon receipt of our 
Safety Evaluation Report (SER). Nevertheless, 
we had conducted an informal review or our com
pliance with the generic letter, and had made 
some program changes in 1991. Our program 
SER did not require this review and the resulting 
program changes. We had not completed a formal 
audit of the program scope at the time of the 1992 
USNRC inspection. 

As a result of the USNRC findings, the Nuclear 
Engineering Design Organization (NEDO) 
reevaluated the 1ST Program using the scope 
recommendations of OL 89-04 as a starting point. 
To provide direction during the scope audit, we 
developed and furnished a guideline to the 
assigned engineers. The audit objectives were to 
provide complete answers to two major 
questions: 

• Of all safety-related valves in the plants, 
which valves should be in the 1ST Program? 

• For 1ST valves, did the program impose the 
appropriate testing required in the Code? 

NEDO reviewed the safety function of each 
valve. NEDO then set the Code-required testing 
requirements. NEDO recorded the results of this 
analysis in a document (Constance et al., 1992). 

We added approximately 800 new valve tests 
to the 1ST Program after the audit. We concluded 
that all added tests resulted from our interpreta-

c. U.S. Nuclear Regulatory Commission, "Guid
ance on Developing Acceptable Inservice Testing 
Programs," GL 89-04, April 3,1989. 

tion of GL 89-04. That is, none of the missing 
valve tests represented deficiencies in the 
application of the ASME Code. Accordingly, no 
noncompliance with the technical specifications, 
Code, or regulations was involved. 

This massive change in valve program scope 
(40% increase) posed a further complication in 
our transition to the second 10-year interval. It 
imposed a large burden on the Operations Proce
dures Group to add these new tests to their imple
menting procedures when they were occupied 
fully with the adoption of the new code require
ments into their implementing procedures. 

DRAFTING THE PROGRAM AND 
IMPLEMENTING PROCEDURES 

The Station Operations and Technical Divi
sions drafted the program revisions and imple
menting procedures simultaneously because of 
the tight schedule. We drafted the new program 
using (a) our review of the Code differences, 
(b) GL 89-04, and (c) NUREG-1482. We pro
vided an early draft to the Operations Procedures 
Group so they could get started on their imple
menting procedures. 

In addition to Code changes, we modified 
implementing procedures to enhance the speed of 
data entry. Test results were grouped at the end of 
each procedure. The original procedures some
times required that the data entry clerks look 
through the entire completed test procedure page 
by page to locate the valve testing results. 

Pump 1ST implementing procedures belong to 
the Station Technical Division (Engineering). 
They required only minor changes compared with 
the valve procedures. We had done most of the 
OM-6 required changes in the past 2 years 
because of two reasons: 
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1. Vision Programd 

2. PRR on bearing temperature in which alter
nate testing was to measure velocity vibra
tion in addition to displacement for each 
pump. 

CREATING SUPPORTING BASIS 
DOCUMENTS AND THE RELIEF 
REQUESTS 

The Design Basis Documentation (DBD) 
Group wrote the 1ST topical design basis docu
ment. This controlled design document collected 
in one place all of the references and require
ments for the 1ST Program. It included correspon
dence and other documented commitments 
associated with the 1ST Program from the time of 
the original plant startup. 

Relief requests practically disappeared with the 
application of the OM Code for 1ST. Pump and 
valve relief requests for the old program are sum
marized in Exhibits 6 and 7. New program relief 
requests are summarized in Exhibit 9. These 
exhibits show the nature and extent of the relief 
requests before and after the application of the 
second 120-month 1ST Program interval. 

INTERDIVISIONAL 
COORDINATION 

Key individuals were assigned from the Station 
engineering staff, Operations, the Maintenance 
Division, the Design Basis Group, Design Engi-

d. The Vision Program is the software supporting 
the use of the Microlog hand-held computers used in 
the plant for pump 1ST. The Microlog guides the 
engineer conducting the pump 1ST, supplemented by 
the hard copy test procedure. The Microlog also pro
vides a means of recording the test data and results 
for direct downloading to the Vision program when 
the engineer returns to the office. A directly con
nected vibration probe reads a full spectrum into the 
Microlog during the testing. The Vision program 
then analyzes this vibration data to provide the Code-
required vibration measurements (Herrera, 1992). 

neering, Nuclear Licensing, and the Procedures 
groups to formulate the new program and proce
dures. We used the computer based Regulatory 
Commitment Tracking System (RCTS) to track 
our progress. Effective interdivisional coordina
tion really paid off in the following areas: 

• During the refueling outages High Impact 
Teams (HITs) were formed for the coordina
tion of the reactor refueling testing. Each 
HIT consisted of representatives of the divi
sions involved in the outage work and 
associated in service tests. ISTS came into 
use for the identification of testing required 
prior to return to service. 

• Increases in scope resulted, as discussed 
with the comprehensive audit of the pro
gram content. Station Operations and Tech
nical Divisions worked closely together in 
informal teams to write and issue the imple
menting procedures for the new tests added 
because of the audit. 

• Starting in January 1994, following the 
refueling outages for Units 2 and 3, the 
SONGS 1ST team applied our full resources 
to completing the program documents and 
the USNRC submittals. Station Technical 
Division helped the Operations Equipment 
Control Group in setting up the data entry 
process. The Technical Division 1ST Group 
also helped to develop the process for using 
the valve stroke reference printout. The 
SONGS organization for 1ST is outlined in 
Exhibit 9. 

• Software development required well-
structured procedures and plans. We care
fully analyzed our processes and set them 
down in writing, which was necessary to 
permit coding in the software. Nuclear 
Information Services (NIS) wrote a formal 
specification for the revisions to the ISTS to 
capture our processes and describe how they 
would be coded. NIS wrote a detailed file 
conversion specification for changing exist
ing files into the formats needed by the 
revised ISTS. 
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Station Operations and Technical Division rep
resentatives met frequently with NIS to plan and 
develop the revised ISTS. We developed the proc
ess flows and assigned responsibility for various 
aspects of the 1ST activities, For example, to 
implement the new idea of reference ranges for 
valves; we developed the organization as shown 
in Table 1. 

NRC SUBMITTAL 

The two NRC submittals were based on 
information from NEDO and the Station Techni
cal Division. Our Nuclear Licensing Group 
prepared the submittals and included elements 
defined by GL 89-04, draft NUREG-1482, and 
10 CFR 50.55a(f).e 

In our preliminary submittal in mid-1993 we 
informed the USNRC that we were extending the 
program cut-over date because of the two refuel
ing outages and forwarded the schedule, the draft 
program documents, and our single pump relief 

e. "Inservice Testing Requirements.' 

request (although no valve relief requests were 
necessary). Our final submittal was sent shortly 
after April 1994 and included the final program 
procedures. 

TRAINING 

This section briefly describes the training 
given to implement the 1ST. There was no time 
block available in the tightly scheduled off-shift 
training program for operation for instruction on 
the new 1ST Program. Information on the new 
requirements were put on the required reading 
list, discussed in shift turnover meetings, and 
included in on-the-job-training. 

For the Station Technical Division, the shift to 
OM-6 did not affect the pump testing very much 
because we had carried out many of the require
ments long before (discussed previously). 
Information on the requirements was required 
reading, and meetings were held to discuss the 
basics and the practical aspects of the 1ST Pro
gram changes. In addition, Cognizant Engineers 
and supervisors reviewed procedure changes for 
technical accuracy associated with their 
components. 

Table 1. Organization and responsibilities for implementing reference ranges. 

Organization Responsibility 

Station Technical Division 
NIS 

Operations 

Identification of reference tests 
Development of software to provide a list of ranges for each 
valve so Operations would have this essential data to evaluate 
their test results. 
Development of procedures for the Control Room staff to employ 
the reference range lists for valve to be tested. Operations 
established the format of the reference range listing as they 

• Established the work flow 

• Determined the data needed in the Control Room 

Developed the procedures/process for valve testing and 
Results evaluation. 
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EXHIBIT 1 (Page 1 of 2) 
OM-10 STROKE TIME ACCEPTANCE CRITERIA 

Code requirement Comments 

4.2.1.8 Stroke Time Acceptance Criteria. Test Results shall 
be compared to the initial reference values or reference 
values established in accordance with Paragraphs 3.4 and 
3.5. 

The referenced paragraphs are 3.4 
"Effect of Valve or Actuator 
Replacement, Repair and 
Maintenance on Reference Values," 
and 3.5 "To Establish an Additional 
Set of Reference Values" 

(a) Electric-motor-operated valves with reference stroke 
times greater than 10 s shall exhibit no more than ± 15% 
change in stroke time when compared to the reference 
value. 

Two features stand out: 

1. Both an upper and lower limit 
are specified 

2. The 15% limit used is tighter 
than the IWV limit (25%) for
merly in use for MOVs. 

(b) Other power-operated valves with reference stroke times 
greater than 10 s shall exhibit no more than ± 25% change 
in stroke time when compared to the reference value. 

(c) Electric-motor-operated valves with reference stroke 
times less than or equal to 10 s shall exhibit no more than a 
± 25% or ± 1 s change in stroke time, whichever is 
greater, when compared to the reference value. 

The valve actuator type determines 
the breadth of the reference range. 

(d) Other power-operated valves with reference stroke times 
less than or equal to 10 s shall exhibit no more than a 
± 50% change in stroke time when compared to the 
reference value. 

This requirement is the same as the 
IWV rule, except for the existence 
of a lower limit. 

(e) Valves that stroke in less than 2 s may be exempted from 
(c) and (d) above. In such cases the maximum limiting 
stroke time shall be 2 s. 

Consistent with the USNRC 
Generic Letter 89-04 definition of 
rapid-acting valves. 
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EXHIBIT 1 (Page 2 of 2) 
EXAMPLE OF OM-10 STROKE TIME ACCEPTANCE CRITERIA 

Example 
Vttm 2HV8888, leolatlon Valve - 8D08 to LP818uctton 
Open8trotoUmlt 80 seconds 
Open Stroke Reference: 48.6 seconds (Test Dated: 1/16/84) 
Actuator Type: Motor Operator (MOV). Umttare therefore •»/• 15% 

OperabMyUmlt 

Upper Reference UmR 50 tea 

Reference Time 43.5 sea 

Lower Reference Umlt 37 sea 

801 

70ssa 

60 sec 

50 tec. 

40 sea 

30 sec. 

20 sec 

10) 

Osec 

T 
Outside the 
Referenoe Range 

Reference Range 

Outside the 
Referenoe Range 
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EXHIBIT 2 
FEATURES OF THE HOST 1ST APPLICATION AT SONGS 

FOR THE "INSERVICE TESTING SYSTEM" 

Inputs: 

1. REQUIREMENTS: Valve testing requirements from the 1ST Program (test types, frequencies, accep
tance criteria) 

2. RESULTS: Valve test dates, data and pass/fail for each test. 

3. TEST REASON: Identification of postmaintenance tests (PMT) versus routine quarterlies (R). 

4. COMPONENT CHARACTERIZATION: Valve actuator type. 

5. IDENTIFICATION OF REFERENCE TESTS: This is Engineering input. 

Outputs (Displays and Reports): 

1. TEST SCHEDULING: Date last tested, test due dates, drop dead (inoperable) dates, schedules. 

2. RESULTS AND TRENDS: Test result summaries for each valve. This includes a stroke time history. 

3. REFERENCE RANGES AND OPERABILITY LIMITS: Provided for use to the test organization to 
simplify prompt assessment of test stroke timing results. Also includes the reference value and the date 
of the reference test. 
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EXHIBIT 3 
OM-10 PROGRAM ELEMENTS FOR EVALUATING VALVE STROKE 

TEST RESULTS 

Code requirement SONGS Implementation Program 

4.2.1.8 Stroke Time Acceptance Criteria. Test 
results shall be compared to the initial reference 
values or reference values established in 
accordance with paras. 3.4 [Effect of Valve or 
Actuator Replacement, Repair, and Maintenance 
on Reference Values] and 3.5 [To Establish an 
Additional Set of Reference Values]. 

4.2.1.9 Corrective Action, (a) If a valve fails to 
exhibit the required change of obturator position or 
exceeds the limiting values of full-stroke time [see 
para. 4.2.1.4(a)], the valve shall be immediately 
declared inoperable. 

4.2.1.9 Corrective Action, (b) Valves with 
measured stroke times which do not meet the 
acceptance criteria of para. 4.2.1.8 [quoted above] 
shall be immediately retested or declared 
inoperable 

If the valve is retested and the second set of 
data also does not meet the acceptance criteria, the 
data shall be analyzed within 96 hr to verify that 
the new stroke time represents acceptable valve 
operation, or the valve shall be declared 
inoperable. If the second set of data meets the 
acceptance criteria, the cause of the initial 
deviation shall be analyzed and the results 
documented in the record of tests. 

• For each group of power-operated valves 
to be tested we provide a printed sheet to 
the operator showing the reference range 
and operability limits of each valve. 
Evaluation takes place immediately fol
lowing the stroke timing. 

• The sheet is printed from the data in the 
HOST-based 1ST application. Reference 
stroke time and reference range are 
updated each time there is a new refer
ence test. 

Not new. No major program change was 
needed for this action. 

The requirement for an immediate retest is 
new. This not only demands immediate 
evaluation of the first stroke, but also 
procedures to provide for documentation of 
retest results and evaluation. 

This involves Operations and Station 
Engineering Staff. 
• If it is outside the Reference Range, the 

valve is immediately restroked. 

• Station Engineering is alerted and the 
data are provided for evaluation. 

• A nonconformance report (NCR) is 
required whatever the outcome of the 
second stroke test. This provides for a 
properly documented engineering evalu
ation and record of corrective action. 
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EXHIBIT 4 
OM-6 PUMP TEST RESULT ACCEPTANCE CRITERIA 

Mechanical (Vibration) Parameters 
Test Acceptable Required action 

Pump type Pump speed parameter range Alert range range 

Centrifugal and <600rpm V d orV v s2.5V r >2.5V rto6 V ror >6 V ror 
vertical line >10.5 mils >22 mils 
shaft [Note (2)] 
Centrifugal and 2*600 rpm V v orV d s2.5V r >2.5V rto6 V ror >6 V ror 
vertical line >0.325 in7s >0.70 in./s 
shaft [Note (2)] 
Reciprocating ... V d orV v s2.5V r >2.5V rto6 Vr >6 Vr 

Notes: 
1. Vibration parameter per Table 2 of OM-6. Vr is vibration reference value in the selected units. 
2. Refer to Figure 1 of OM-6 to establish displacement limits for pumps with speeds «: 600 rpm or velocity limits 
for pumps with speeds <600 rpm. 

Hydraulic Parameters 

Test parameter 
Acceptable 

range 
Alert range 

Low High 
Required action range 

Low High 

P (positive 
Displacement 
Pumps) 

0.93 to 
l.lOPr 

0.90 to < 
0.93 P r 

AP (vertical line 
shaft pumps) 

0.95 to 
1.10 APr 

0.93 to 
<0.95 APr 

Q (positive 
displacement vertical 
line shaft pumps) 

0.95 to 
1.10Qr 

0.93 to 
<0.95 Q r 

AP (centrifugal 
pumps) 

0.90 to 
1.10 APr 

... 

Q (centrifugal 
pumps) 

0.90 to 
l.lOQr 

... 

<0.90 P r 

<0.93 APr 

<0.93 Q r 

<90AP r 

<0.90Qr 

>1.10Pr 

>1.10APr 

>1.10Qr 

>1.10APr 

>1.10Qr 

General Note: The subscript r denotes reference value. 
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EXHIBIT 5 
SCOPE STATEMENT COMPARISON ... IWV VERSUS OM-1 AND OM-10 

IWV (1977 Ed.) Part 10 Part 1 
1. Introduction 1. Introduction 

1.1 Scope 1.1 Scope 

IWV-1100 Scope 

This Subsection provides the 
rules and requirements for 
inservice testing to verify 
operational readiness of certain 
Class 1,2 and 3 valves (and 
their actuating and position 
indicating systems) in 
light-water cooled nuclear 
power plants, which 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. 

The active and passive valves 
covered are those which are 
required to perform a specific 
function in shutting down a 
reactor to the cold shutdown 
condition, in maintaining the 
cold shutdown condition, or in 
mitigating the consequences of 
an accident. The pressure-relief 
devices covered are those for 
protecting systems or portions 
of systems which perform a 
required function in shutting 
down a reactor to the cold 
shutdown condition, in 
maintaining the cold shutdown 
condition, or in mitigating the 
consequences of an accident. 

This Part provides general 
requirements for periodic 
performance testing and 
monitoring of pressure relief 
devices utilized in nuclear 
power plant systems (included 
in Section III...) which are 
required to perform a specific 
function in shutting down a 
reactor or in mitigating the 
consequences of an accident. 
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EXHIBIT 6 
EXAMPLES OF VALVE RELIEF REQUESTS UNDER THE OLD CODE 

VRR under the old code How it was handled under the new code 

Emergency containment sump outlet valves hand 
stroked versus stroking with flow 

Grouping valves for seat leakage testing. 

Certain valves cannot be stroked except during 
reactor refueling. 
Some valves exceed the 25 % increase allowed 
from the previous test even though they are in 
good working condition. This is usually due to a 
relatively fast stroke following a PM then, at the 
next test, the valve returns to its normal stroke 
time and enters the reduced interval condition. A 
reference stroke time was proposed as an 
alternate to the previous stroke time. 

Hand Stroking allowed under the new Code 
(Para 4.3.2.4(c)). Alternate Refuelings allowed 
under GL 89-04, although new Code says 
"Every Refueling". 
Allowed under the new code (Para 4.2.2.3 -
"valve or valve combination'*). 
Reactor Refueling interval allowed. (OM-10, 
Para 4.2.1.2.) 
Reference stroke times replace the old rules in 
OM-10, Para. 4.2.1.8 and 4.2.1.9. 

EXHIBIT 7 
PUMP RELIEF REQUESTS UNDER THE OLD CODE 

PRR under the old code How it was handled under the new code 

Bearing temperature measurement provides no 
useful information. Substitute vibration velocity 
measurement. 

Submerged vertical Line Shaft Pump Bearing 
Vibration and Temperature Measurement. 
Instrument ranges and accuracies not in 
accordance with Code requirements. 

Inlet pressure measurement for DGFO and 
SWCS pumps is not direct. 

Bearing Temp. Measurement is not required 
under the new code. No PRR needed. NOTE: 
Since we were already measuring velocity 
vibration, adopting the new Code did not 
required a change in this area. 
Not needed in OM-10, See Para 5.1. 

Still needed under OM-6, Para 4.6.1. 
Renumbered, updated and reissued for second 
ten-year interval. 
Not needed for second ten-year interval. OM-6 
adopted terminology "Determined" versus 
"Measured" in Paragraph 5.2(b). 
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EXHIBIT 8 
VRRs AND PRRs STILL REQUIRED UNDER THE NEW CODE 

Valves: None. 

Pumps: Instrument range and accuracy. We still had some permanently installed 
instruments that did not meet the range and 
accuracy of the new Code. We showed how 
the combination of the range and accuracy 
did meet the code, however. 

EXHIBIT 9 
ORGANIZATION AT SONGS FOR INSERVICE TESTING 

Design/support 
Station (Irvine Office) 

Nuclear 
Operations Maintenance Station technical Design licensing 

Valve testing Relief/safety Program Pump 1ST Scope of Submittal to 
valves testing USNRC 

Performance Performance 
Scheduling Scheduling 
Implementing Implementing 
procedures procedures 
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