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ABSTRACT

This report presents the results of Brookhaven National Laboratory’s evaluation of
the Point Beach Nuclear Plant Pump and Valve lnservice Testing Program relief requests.
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Technical Evaluation Report
Pump and Valve Inservice Testing Program
Point Beach Nuclear Plant

1.0 INTRODUCTION

Contained herein is a technical evaluation of the ASME Section XI pump and valve
inservice testing (IST) program relief requests submitted by Wisconsin Electric Power
Company for its Point Beach Nuclear Plant, Units | and 2. The Point Beach Units are
Westinghouse Pressurized Water Reactors (PWRs) that began commercial cperation in
1970 and 1972.

Wisconsin Electric submitted revision | of "The Pump and Valve Inservice Testing
Program, Point Beach Nuclear Plant” by a letter dated June 10, 1991, This piogram
addresses the third interval, which began December 31, 1990, and complies with the 1084
edition of the ASME Section XI Code. This program supersedes Rev. 0 of the program
submitted December 31, 1990, Any IST program revisions othzr than those noted above
are not addressed in this Technical Evaluation Report (TER).

The Code of Federal Regulations, I0CFRS30.55a(g) requires that inservice testing
of ASME Code Class 1, 2, and 3 pumps and valves be performed in accordance with
Section X1 of the ASME Boiler and Pressure Vessel Code and applicable addenda, except
where specific relief nas been requested by the licensee and granted by the commission
pursuant to 10CFRS0.55a(a)(3)(1), (a)(3)(i), or (g)(6)(i)-

Wisconsin Electric has requested relief from certain ASME Section XI testing
requirements in revision | of their iST program. A number of these relief requests are
outside of the scope of Generic Letter 89-04, Attachment I, and a1 identified as
"Approved via GL89-04." Relief requests submitted after Apzil 3, 1989 require specific
NRC staff approval and may not be implemented until receipt of such approval. The relief
requests are subject to review by the staff at the ten year update for consistency with
current NRC regulatory positions. These requests have not been "grandfathered” (ie.,
approved by the Generic Letter) and have been evaluated herein to determine if the
criteria in 10CFRS50.55a for granting relief have been met. This review was performed
utilizing the Standard Review Plan, Section 3.9.6; Generic Letter No. 89-04, "Guidance on
Developing Acceptable Inservice Testing Programs:” and the minutes of the Public Meeting
on Generic Letter 80-04, dated October 25, 1989. The IST Program requirements apply
only to component testing (i.e., pumps 2nd valves) and are not intended to provide a basis
to change the licensee’s current Technical Specifications for system test requirements.

Section 2 of ihis report presents the eighteen Point Beach Nuclear Plant relief
requests and Brookhaven National Laboratory's (BNL) evaluations and conclusions
regarding these requests for the pump testing program. Similar information is presented
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in Section 3 for the thirty-four relief requests for the valve testing program. A review of
thirty the valve cold shutdown justifications was performed and details of this review are
contained in Section 4.

Other inconsistencies and omissions in the heensee's IST program noted duning the
course of the cold shutdown justification reviews and relief request evaluations are
presented in Section 5. Additionaily, any actiors required of the licensee in the rehef
request evaluations are presented in Section 5. The licensee should resolve these items in
accordance with the evaluations, conclusions, and guidelines presented in this report.

2.0 PUMP IST PROGRAM RELIEF REQUESTS

In accordance with 10CFRS0.55a, Wisconsin Electric Power Company nas submitted
relief requests for specific pumps at the Point Beach Nuclear Plant that are subject to
inservice testing under the requirements of ASME Section X1 These relief requests have
been reviewed to verify their technical basis and determine their acceptability. Each relief
request is summarized below, along with the technical evaluation by the BNL reviewer.

2.1 Generic Pump Relief Requests
2.1.1 Al Pumps in the IST Program, Relief Request No. PRR-1

Note: Although the relief request applies to "vanous” pumps, Appendices A and B
of the IST Program reference this relief request for all pumps in the IST program,

2.1.1.1 Relief Request: The licensee has requested relief from ASME Section X1, paragraph
IWP-4120, which regquires that the full scale range of each instrument used to measure
pump test parameters shall be three times the reference value or Jess. The relief request
specifically addresses instruments used to measure pump bearing temperature and pump
speed.

2.1.1.2 Proposed Alternate Testing: Whenever portable instruments are used for measu. ing
performance parameters, the instruments will be such that the "reading” accuracy is +8§
percent for temperature and +2 percent Jor speed.

2.1.1.3 Licensee’s Basis for Reliel: "Table IWP-4110-1 requires the accuracy of instruments
used to measure temperature and speed to be equal to or better than +5 percent of full
scale for temperature, and +2 percent for speed, both based on the full scale reading of
the instrument. This means that the accuracy of the measurement can vary as much as + 15
percent and +6 percent, respectively, assuming the range of the instruments extended to
the allowed maximum.
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These IST pump parameters are often measured with portable test instruments
where commercially available instruments do not necessarily coniorm to the Code
requirements for range. In these cases, high quality calibrated instruments will be used
where the ‘reading’ accuracy is at least equal to the Code-requirement for full-scale
accuracy. This will ensure that the measurements are ahvays more accurate than the
accuracy as determined by combining the requirements of Table IWP-4110-1 and Paragraph
TWP-4120"

2.1.1.4 Evaluation: ASME Section XI, paragraph IWP-4100 includes Table TWP-4110-1
which specifies an acceptable instrument accuracy of +2 percent of full-scale for speed, and
+5 percent of full-scale for temperature, Also, subparagraph IWP-4120 requires that the
full-scale range of each instrument shall be three times the reference value or less. The
intent of these requirements is to ensure that an acceptable "reading” accuracy is obtained
when test parameters are measured. The combination of these requirements could result
in a "reading” accuracy of +6 percent for speed and +15 percent for temperature to be
coasidered acceptable. Since the licensee’s instruments provide a “reading” accuracy which
esceeds (he Code requiiement for full-scale accuracy, as determined by combining the
requirements of Table IWP 4110-1 and paragraph TWP-4120, the proposed alternative
instrument accuracies are equivalent to the Code requirements and will provide an
acceptable level of quality and safety. Therefore, it is recommended that relief be granted
from the full-scale range requirements of Section X1 paragraph I'WP-4120 in accordance
with 10CFRS0.55a(a)(3)(1).

2.1.2  All Pumps in the IST Program, Relief Request No. PRR-2

2.1.2.1 Relief Request: The licensee has requested relief from meas pump inlet
pressure prior to starting the pump, which is a requirement of ASN ‘ection XL

paragraph ITWP-3100, Table IWP-3100-1 1t the pump being tested is already operating the
licensee does not wish to stop it for the sole purpose of measuring static inlet pressure.

2.1.2.2 Proposed Alternate Testing: No alternate test is proposed. Static inlet pressure will
not be measured on vperating pumps.

2.1.2.3 Licensee’s Basis for Relie/: "lf a pump being tested is in operation as a result of
plant or system needs, it is unreasonable to reconfigure system lineups simply to provide
for measurement of static inlet pressure.

Inlet pressure prior to pump startup is not a significant parameter needed for
evaluating pump performance or its material condition.”

2.1.2.4 Evaluation. ASME Section XI, Table IWP-3100-1 requires that pump inlet pressure
be measured prior to starting the pump and during the test. However, the measurement
f static inlet pressure is not intended to be used as a test parameter for evaluating pump
performance, and there are no acceptance criteria specified for this parameter. Static inlet



pressure measurement is only included to help the licensee set up the test and recognize
that adequate suction pressure should oe available. In ASME/ANSI OMa- (988, Part 6, the
requirement for measuring static iniet pressure is eliminated since it is recognized that the
licensee is responsible for addressing testing limitations, and that those fimitations will be
incorporated into the procedures. Compliance with the Code requirements would result
in a hardship to the licensee without a compensating increase in the level of quality and
safety. Therefore, it is recommended that relief be granted from measuring pump inlet
pressure before starting the pump in accordance with 10CFRS0.55a(a)(3)(n). All other
pump parameters, including operating pump inlet pressure, should continue tu be measured
unless specific relief has been granted.

2.1.3  All Pumps in the IST Program, Relief Request No. PRR-7

2.1.3.1 Relief Request: The licensee is requesting reliel from measuring pump vibration
displacement amplitude, and from determining the direction perpendicular to the pump
shaft which has the largest deflection, which are requirements of ASME Section XL
paragraph TWP-4510.

2.1.3.2 Proposed Alternative Testing: Pump vibration measurements may be taken in either
displacement or velocity Units. When velocity Unit: are used, the acceptance criteria will
confo'm to those set forth in OMb-1989, Part 6, Tables 3 and 3a.

For certrifugal and rotary (non-reciprocating) positive displacement pumps, vibration
readings will be taken in a plane perpendicular to the operating shaft in two mutually
perpendicular directions. Test data shall be evaluated per IWP-3100 with successive
vibration readings compared to reference values previously taken at that specific location.

2.1.3.3 Licensee's Basiv for Relief: "Measuring vibration in velocity Units rather than
displacement is an industry-accepted practice considered to be more sensitive to small
changes that are indicative of developing mechanical problems. Velocity measurements
detect not only high-amplitude vibration. characteristic of major mechanical problems, but
low-amplitude vibration, as well, caused by misilignment, imbalance, or minor bearing
wear.

It is impractical to search for the direction with the largest deflection and
procedurally return to that precise location on successive tests. In addition, the direction
of maximum deflection may vary with the material condition and age of the pump, thus
eliminating consistency Letween test data. Adapting th requirement to test procedures
could cause confusion as to the proper location: for © - asuring pump vibration. Also,
compating subsequent test data to reference test data * <« at different locations does not
provide a good measure of pump degradation.

ASME/ANS] OMa- 1987, Operation and Maintenance of Nuclear Power Plants, Part
6, Section 4.64 has adopted the concept of measuring vibration at two mutually
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perpendicular locations and comparing subsequent .est data to ‘he reference value at that
specific location,

Measuring vibration in velacity Units is porinitied by the nica recent version of OM- |
b-1980.8tan fard for lnsevice Testing at Nuclear Power Plants, Part 6.7 |

2.1.24 Evacaatior: The use of vibration velocity measurements s recognized in the industry |
| as . more sensitive aad effective indicator of mechanical degradation than displacement ‘
measurements for pumps with speeds greater than 600 rpm. Displacement measurem2nts ‘
are useful primaii'y for detedting relatively high-amplitude vibration which is characieristic i
»f major mechanical problems, such as bearing failure or suaft warpage.  Vrelocity |
measurements detect not only high-awiplitude vibration, but also low-amplitude vibration, |
which can be caused by misalignment, imb.alance, or minor bearing wear.  This makes |
velociiy measurement a niore versatile parameter for monitoring punip degradation.

| ASME/AMST OMa- 088, Pait 6 allows vibration measareniems to L2 taken in ether |
displacement or velocity Units. Tor centitug sl pumps, it also requires the measurements ‘
to be taken in a plane approxinately perpendicular to the rotuting shaft in two arthogonal
| directions on each . cessible pump bearing housing and in the avial direction on each
accessible pump thrust bearing housing.  The vibration measuremen: requirements of
ASME/ANSE OM Purt 6 provide an acceptable alternative to the Section X1 Code
requirements for assuring pump operstional readiness and for detecting pump degradation.
| In addition, Rewvision 8 (November 1990) of Regulatoiy Guide 1,147, "Inservice Inspection
Code Case Acceptability ASME Section X1 Division 1," has approved Code Case N-465,
which state. that the NRC has anproved the use of ASME/ANS]T OMa- 1988, Tart 6 for
pump testing in lieu of Section X1 Lubsection IWP. Therefore, if the licensee were 1o
adopi the use of OM, Part 6 for pump vibration measurement it would pro.de an
acceptable level of quality and safety.

| In the licensee's deseription of alternative .esting there is . apparent discrepancy
| in whether Section X1 or OM, Part 6 will b2 followed for vibration testing. !'n the first
| paragraph it is stated th+ "pump vibration measurements may be taken in either
| displacement or velocity Unit. Acceptance criteria for velocity measurcments wil conform
to those set torth in OMb-1939, Part 6, Tab. . 3 and 3a" However in the second
) paragraph it is stated that “test data shall ve evaluated per IWP-3100..7, whi*h is a part of
Sectiorn. X1. If the requirements of GM, Part G are tc be adopted for vibratiod measure-
| meunts, all of the requirements specitied in OM, Pa.' 6 pertaining ) vibration measuie-
| ments must be met, including evaluation criteria. The licew. 2e should not collect test data
per OM, Part 6 requiremerts and then evaluate it using section XI Code requirements
since this couid violate the * ent of the Code. |
|
I
;

The alterrirve tesiag description alsa docs not address axia! thrust bearing

vibration measure:ent, which is a requirement of OM, Part 6. In addition to measuring
vibration in two orthogonal directions perpendicular to the puinp shaft, measarements must
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also be taken in the axial direction on each aceessible pump thrust beaning housing, This
should be specified as part of the IST program if OM, Part 6 will be adopted.

Theretore, it is recommended that reliel from measuring pump vibration
displacement amlitude and from determining the direction perpendicular to the shaft
which has the largest deflection be granted in accordance with 10CFRSSa(a)(3)(i) provided
that ali of the requirements of ASME/ANST OMb-1989, Part 6 are met with regard to
vibration measurement, including evaluation criteria and axial thrust bearing vibration
measurement.

Note: The only diffe;ence between the 1989 and the NRC approved 19838 Addenda
of OM, Part 615 the addition of Figure 1 1o Table 3 as errata (Le.. this “revision was
inadvertently omitted from OMa-1638") The 1988 Addends refer=nced the missing
figure.

214  All Pumps in the IST Program, Reliet Request No. PRR-8

2.141 Relief Reguest:  The licensce is requesang rehef from the ASME Secaion X1,
paragraphs IWP-3300 and IWP-4310 requuements for measuring the temperature of all
cemrifugal pump bearings outside the main flow path, and the main shaft bearings of
reciprocating pumps.

2.1.:40.2 Proposed Alternative Tesuny: Bearing temperature will not be measured as part of
the inservice test. Vibraton monitoring will be performed, which will provide adequate
monitoring and evaluation of the matenal condition of the pump beanngs.

2.14.3 Licensee's Basis for Relief: "The data assnciated with bearing temperatures taken at
one-year intervals piondes little statistical basis for determining the incremental
degrauation of a beaiing or any meaningful trending information or correlati=" .

in many cases, the pump bearings are waier-cooled and, thus, bearing temperature
is a function of the temperature of the cooling medium, which can vary considerably.

Vibration measurements are a agnificantly more rehiable indicaiion of pump bearing
degradation than are temperature measurements. All pumps in the program are subjected
to vibiation measuremeats in accordance with IWP-4500.

Although excessive beasing temperature is an indication of an inminent or existing
bearing tailure, it is bighly unlikely that such a condition would po unnoticed during routine
surveillance testing since it would manifest itself in other obvious indications such as
audible noise, unusual vibration, increased motor current, ete.

Any potenaal gain from taking bearing me surements, whichi in most cases would
be done locally using portable instrumentatior, cannoi offset the cost in terms of dilution
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allowance applied to both the suction and discharge pressurs instruments (Reference IWP-
4110)."

2 1.5.4 Evaluation: The requirement to account for the presence or absence of liguid in
pressure sensing lines is intended to ensure that accurate pressure measurements are
obtained. Pump suction pressure itsc'f is not required to determine pump performance,
and there aze no acceptance criteria for it This i recognized in ASME/ANSI OMa- 1988,
Part 6, which elimiates pump suction pressure measurement as a requirement. It was
included in the Section X1 Code to help the licensee recognize that adequate suction
pressure is raauired for proper pump operation. Its only quantitative use is in calculating
pump differectial pressare, if differential pressure cannot be measured directly. Therefore,
the error in sucticn pressure measurewtent is only ingportant to the caleulated value of
difterential pressure. The licensec's alternative for accounting for liquid in the gage lines
is acceptable since it meets the intent of the Code. However, it must be properly
p--ceduralized to casure that differential pressure accuracy meets Code re; itements.
S e the licensee's alternative will provide an acceptable level of quality and safety, it is
recommended that relief from the requirements of IWP-4210 be granted in accordance with
10CFRSSa(a)(3)(i) provided that the calculation of pump differential pressure is properly
proce ‘uralized to account for liguic " the pressure sensing gage lines so that the accuracy
of the final value meets Code requirements,

2.16 Al Pumps in the 15T Program, Reliet Request No. PRR-10

2.1.6.1 Relief Request: The licensee is requesting relief trom the requirements of ASME
Section X1, paragraph IWP-4110, which requires that 1+ nstrument accuracy be as
specified in Table TWP-4110-1.

2.1.6.2 Proposed Alternative Testing: For instruments which have prunary sensors associated
with the instrument loop (an orifice for flow, for example), the primary sensor accuracy is
pot considered. For insiruments which have instruments and indicators positioned locally,
and when remote computerized indication is used, Table IWP-4110-1 will be applied. For
instrument loops which consist of transmitters and remote readouts for pressure,
differential pressure, and tlow rate, an acceptable accuracy is 3%

2.1.6.3 Licensee's Basis for Relicl: "1he intent of Articles 4110 and 4120 is to ensure that the
recorded test parameters are accurate within certain Lounds, thereby providing assurance
of accuracy and repeatability.

The articles do not provide any guidance on the specific bonnds within which they
apply. 1t is unclear whether or not primary sensors are considered.

Further, numerous instrument loops in our tacility utilize remote indicators without
redundant, local indication”
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2.1.6.4 Evaluation: The intent of the Code reauirements on instrument aceuracy i« to ensure
that accurate test data is cbtained that is representative of actual pumyp operating
conditions so that a meaningful evaluation of pump performance can be made  The
‘nstrument accuracies specified in Section X1, Table IWP-4110-1 are based on a percentage
of full scale for individval analog insttuments. In cases where an instrumentation loop
consisting of a combiznation of instruments 15 used, the aceuracy ‘hould be interpreted to
be the loop accuracy, which represents the accuracy of the final measured value obiained
from the loop. As clarified in OM Code Interpretation 91-3, issued May 14, 1991, the
accuracy requ.rements apply only to the calibration of the instruments. Attributes such as
orifice plate toierances, tap locations and process temperatures do not have to be included.

The licensee has not, however, demonstrated that it would be impractical or would
impose a Lardship without a compensating increase in the level of quality or safety to
procure and install instrumentation that meets the Code requirements.  The proposed
Alternative provides no technical justification for establishing an acceptable accuracy of
+3% for instrument loops. The licensee should review current instrumentation accuracy
and determine whether the Code requirements can be met. If they cannot, the licensee
should determine whe her modifications can be made to bring the instrumentation into
compliance. If this is impracticai, technizal justification should be provided for establishing
instrumentation accuracies that can be met.  Additionally, the relief request shoald be

revised to address specific instrumentation and pumps.

Compliance with Code requirements would result in a hardship since it would
require a plant shutdown to install instrumentation that will have to be procured. Safety
related instrumentation requires a long procurement lead time. The licensc s alternate
testing using existing instrumentation provides an acceptable level of safety and quahty for
an interim penod. The Code required accuracy exceeds the licensee's instruiment accuracy
by only 1%. Although this is acceptable for an interim period, long term the licensee
should meet the Code requirem znts or provide justification. Therefore, it is recommended
that interim relief from the instrument accuracy requirements be granted in accordance
with T0CFRS0.554(a)(3)(1) for one year or until the next refueling outage, whichever comes
fater, to allow the licensee time to comp'ete their review.

2.1.7 AUl Pumps in the IST Program, Relief Request No. PRR-16

2.1.7.1 Relief Requesi: The licensee is requesting relief from measuring pump differential
pressure directly in accordance with ASME Section X1, paragraph TWP-3100.

2.1.7.2 Proposed Altermative Testing: Differential pressure will be a caleulated value based
on the values of suction and discharge pressure

2.1.7.3 Licensee’s Basis for Relicf: "Pumps are not equipped with instruments which directly
provide a value of differential pressure.”

e e e B . B S e e e e s
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Y1 P e fpecon X1 oparagraph ITWP-4240 allows the calculation of pump
St w1 sure using measured values of pump inlet and discharge pressure.

e e v’ s not required.

2.2 Safety Injection and Residual Heat Removal System
22.1 Safety Injection Pumps, Relief Request No. PRR-3

2.2.1.1 Relief Request: The licensee is requesting relief from measuring the Unit | and 2
Safety Injection Pumps’, P-O1SA&B, flow rate quarterly, which is a requirement of ASME
Section X1, + -agraph IWP-3100. In addition, the licensee is requesting relief from
performing post maintenance testing prior to, or within 96 hours after returning the pump
to normal service, which is a requirement of Section X1, paragraph IWF-3111,

2.2.1.2 Proposed Alternate Testing: The pumps will continue to be tested quarterly using the
recirculation line during which ali requited pump parameters, except flow rate, will be
measured, recorded, and evaluated. In addition, at least once during each reactor
refueling, when significant flow can be established through an instrumented test circuit, an
inservice test will be performed where all required pump parameters, including flow rate,
will be measured and recorded at three points along the pump curve. Test data taken at
these points will be evaluated in accordance with ITWP-3200.

Should maintenance be performed that requires post-maintenance testing per [WP-
3111, testing will be performed as follows:

. If the plant is not in a refucling shutdown condition such that the testing in
the recirculation mode is the oaly testing practical, then such testing will be
performed and the test results evaluated per IWP-3111. Following this, tne
subject pump will be tested during the next refueling shutdown period where
all parameters (including flow rate) will be measured and evaluated with
respect to "WP-3111.

- If the plant is in a refueling shutdowr condition, the subject pump will be
tested with all parameters (including flow rate) measured and evaluated with
respect to IWP-3111

2.2.1.3 Licensee’s Basis for Relief: "The inservice testing of these pumps is accomplished by
operating the pumps in a recirculation mode through a fixed flow-limiting orifice.  The
orifice is sizea such thar pump operation is in the flat (honzontal) region of the pump
charactenistic curve where the pump head is relatively independent of flowrate. Under
these test conditions, flowrate measurements may not be indicative of pump perferniance.

NRC Generic Letter 82-04, Position 9, allows climination of flowrate measurements
during quarterly testing where flowrate instrumentation is unavalable provided that
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. If the plant is not in o refueling shutdown condition such that t.e testing in
the trecirculation mode is the only tesdng practical, then such testing will be
performed aas the test results eviluated per iWP-3111. Following this, the
subject pump vill be tested dering the next refueling shutdown period where
all parameters (including flow rate) will be measured and evaluated with
respect 1o IWP-3111L

. It the plant is (i a refueling shutdown condition, the subject pump will be
tested with all parameters (including flow rate) measured and evaluated with
respect to IWP-3111,

2233 Licensee's Basis jor Relief+ "The oniy practical means of establishing full or
suhstantial flow and obtaining quintiative and meaningful flowrate data during testing of
these pumps requires pumping into the reactor coolant system (RCS). During plant
operation under normal conditions, this is not possible du« to the large differential between
the RCS and the maximum purp discharge pressures. Thus, the quarterly inservice testing
of these pumps is accompli hed by operating the pumps in a recirculation mode through
a fixed flow-limiting orifice. The orifice is sized such that pump operation in the flat
(hotizontal) region of the pump characteristic curve where pump head is relatively
independent of flowrate. In addition, the range and accuracy of the flow instrumentation
do nct provide adequate repeatability at the reduced flowrate available in this flow scheme.
Under such test conditions, flowrate measuremens may not be indicatve of puip
perforance.

NRC Generic Letter 89-04, Position 9, allows eliminadon of flowrate measuiements
during testing where flowrate instrumentation 15 unavai'able provided that appropriate
inservice tests are pcrformed during cold shutdowns or refueling where full or substantial
flow conditions can be established and flowrates vicasured.

Performing post muirtenance testing for all reference values would require a plant
shutdown and cooldown prior to returning a repaired pump to service. Tests perfonmed
in the recirculation mode are sufficient to provide adequate assessmeut of the pump to
perforn: its safety function.”

2.2.3.4 Evaluaion: Review of the residual heat removal systemn P&ID verifies that full-flow
testing of the pumps in their primary flow path during normal plant operation would
require water injection directly into the reactor coolant system, which is not possible due
to the large differential jpressure between the RCS (over 2200 psia) and the maximum
residual heat removal pump discharge pressure (less than 200 psia).  An instrumented
mininum-flow recirculation line is avatlable for pump testing duting normal plant
operation, however, the range and accuracy of the flow instrumertation are not suitabie {or
the low flow rates obtainable. The licensee has stated in Relief Request VRR-3 that the
RHR PIVs will be fuil-stroke exercised at cold shuidowns when "Cvent V" valve testing is
required. It is assumed that the RHR pumps will be operated to perform the valve tests.
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equipment damage. Com, ance with the Code would require system modifications to
include instrumentation or a (ll-flow test loop.

The licersee has stated that both the turbine driven pumps (P-029) and motor driven
pumps (P-038A&B) will be tested at cold shutdowns. There 1s 0o motive power (Le. steam)
available at cold shutdowns to test the turbine driven pumps. Theretore, relief cannot be
recommended for these pumps. The staff’s position is that in the cases where caly the
minimum flow line is available for pump testing, regardless of the test interval, flow
instrumentation that meets the requirements of the Code must be installed (Reference
Generic Letter 89-04, Attachment 1, Position 9).

Based on the determination that compliance with the Code requirements 1s
impractical and considering the burden on the licensee if the Code requirements were
imposed and since inservice testing will be performed at cold shutdown periods for the
motor driven pumps with all parameters measured, which is consistent with the NRC
position stated in Generic Letter 89:04 (Attachment 1, Position 9); it is recommended that
reliet from measuring pump flowrate quarterly and post-maintenance be granted in
accordance with 10CFRS0.55a(g)(6)(1). Note: The minimum flow check vaives are not
addressed in the IST Program. Full stroke exercise tests are not possible due to the lack
of instrumentation as discussed above (See TER Section 5.25)

232 Auxiliary Feedwater Pumps, Relief Kequest PRR-1S
p

232! Relief Reguest: The leensee is requesting relief from running the Auxiliary
Feedwater Fumps, P-029 (Unit 1 and 2) and P-O3SA&B (shared by Uni‘s 1 and 2), at least
five minutes under conditions as stable as the system permits before measuring test
parameters during the three-data-point pump curve testing performed during cold
shutdowns. The five minut: hold period is a requirement of ASME Section X1, paragraph
IWP-3500,

2322 Proposed Alternative Testing: When performing the three-data-point pump curve test,
an overall run time of five minutes will be met. Pump operation during penodic
recirculation line testing will be at l2ast tive minutes in duration.

2.32.3 Licensee'’s Basis for Relief: "During cold shutdown pericds when operation of the
auxiliary feedwater pumps pumping to a steam generator is possible without the potential
of thermal shock, inservice testir will be performed such that all required pump
parameters will be measured and recorded at three (3) points along the pump curve.

At this time, however, there is very little decay heat remaining i the RCS system.
Sustained operation of auxiliary feedwater at substantiai flow rates causes significant
piessure decreases in the reactor noolait system which challenge reactor coolant pump
operation limits and cause reactor coolant Jevel decreases due 10 temperature induced
shrink.”
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2.3 2.4 Evaluation: Examination of the auxiliary feedwater P&IDs indicates that the flow
path to the steam generato o is the only practical path for full flow testing of these puinps.
During cold shutdown, suctain «d operation of the auxiliary feedwater pumps could result
in reactor coolant system pressure decrease when the level of decay heat in the reactor is
Jow. The licensee believes it 1s in proctical to operate the pumps {or five minutes prior 1o
recording data. However, the tntent of the Code in imposing the five minute hold period
is 1o ensure that puinp operaiti, - imons have stabilized before data is recorded. This
eliminates the possibility of tecording erroneous data during temporary fluctuations in
operating conditions, which are likely whenever a pump is moved to a new point on its
operating curve. The overall run time of five minutes proposed iu the alternative testing
does not satisfy this intent since there is no stabilization period specified before recording
Aata after pump operating conditions are changed.

ASME/ANSI OMa-198¥%, Part 6 revises the hold period to two minutes before data
measurements are taken. The requirements of Part 6 provide an acceptable alteraative to
the Section XI requirements for assuring pump operational readiness.  The staff has
deternined that it provides an acceptable jevel of quality and safety, and has approved its
use in Regulatory Guide 1,147 (Code Case N-465).

Therefore, it is recommended that relief from the five minutes hold time be granted
in accordance with 10CFRS0.58a(a)(3)(1) provided the Licensee establishes a two minute
hold period before taking data measurements in accordance with OM, Part 6

25 Containment Spray System
24.1 Containment Spray Pumps, Relief Request No. PRR-6

2.4.1.1 Relief Request: The licensee is requesting relief from measuring the Unit | and 2
Containment Spray pumps’. P-OIA&B, fluw quarterly, whick s a requirement of ASME
Section X1, paragraph ITWP-3100.

2.4.1.2 Propased Alternative Testing: No alternative testing is proposed foi measuring pump
flow rate. The pumps will continue to be tested quarterly in the recirculation mode with
all parameters specified in Section X1 Table IWP-3100-1, except tlow rate, measured,
recorded, and evaluated.

24.1.3 Licensee’s Basis for Relief:  "The only practical means of establishing full or
substantial flow and obtaining quantitative and meaningful flowrate data during testing of
these pumps requires pumping into ihe containment spray headers and into the
containment atmosphere. This is obviously impractica! and undesirable. For this reason
the quarterly inservice testing of these pumps is accomplished by operating the pumps in
a recirculation mode through a fixed flow-Liniting orifice. The orifice is sized such that
pup operation is in the flat (horizoatal) region of the pump characteristic curve where
pump head is relativelv independent of flowrate. Note also that flow instrumentation 1s not

18

R R R R R R R R R R R R R R R R R R R R R B R R R R I O =R R R R R R R R R RO =R R SRR m=28,

e e e



AT

provided in the reciiculation circuit nor in the constant recirculation line through the
eductors. Thus, under these test conditions, flowrate measurements are not possible.

During each inservice test of these pumps performed in the recirculation mode via
the fived onfice, all required pump parameters (per IWP-3100), except flow, will be
measured, recorded, and evaluated.”

2.4.1.4 Evaluation: Review ot the Containment Spray System P&ID verifies that use of the
primary flow path would require pumping directly into the containment atmosphere, wiich
is impractical. An uninstrumented minimum-fiow recirculition 'ine with a flow limiting
orifice is available for pump tesung during normal plant opeiation.  fo addition, an
alternate test line is available (3/4-81-1501R-4) which includes a flow indicator (FI-933).
In their response to Generic Letter £9-04 (letter from C.W. Fay, Wisconsin Electric to U.S,
NRC dated October 3, 1989), the licensee stated that this alternate test flow path would
be investigated to determine if it is a viable option since it contains only single valve
isolation between the spray pump discharge and the spray header in containment. Testing
was 10 be completed by Decem ~r 31, 1989 for Unit 2, and June 1. 1990 for Umit 1. If
testing indicated that this flow path was not viable, the licensee stated that modifications
would be made to install flow instrumentation in the recirculation line. However, neither
this alternate flow path nor the installation of flow instrumentation was addressed in the
relief request. Additionally, in the licensee's letters dated March 2 and October 2, 1990 to
the USNRC, they committed to madifying the containment spray system to allow full-flow
testing. This is also not discussed in the relief request,

Generic Letter 89-04, Attachment 1, Position 9 clearly states that in cascs where only
the minimum flow line is available for pump testing, regardless of the test interval, Jow
instrumentation which mects the requirements of IWP-4110 and 4120 must be installed in
the mini-flow return line. Fump flow rate is a key parameter in assessing pump
performance and the licensee has not provided any alternative for this information. If flow
rate measurement is eliminated, the pump tests may not assure that pump performance has
not degraded. Although the licensee has stated that the flow limiting orifice in the mini-
flow line limits pump operation to the flat portion of the pump characteristic curve, where
flow rate measurements may not provide meaningful data, no technical justification is given
for not removing or resizing the orifice to allow an adequate flow rate to be obtalued
during testing. In addition, the licensce has not aadressed the existing alternace flow path,
which include flow instrumentation and may be a viable option,

The licensee has not shown that it is impractical, or that it unposes an excessive
hardship without a compensating increase in safety to modify the mini-flow line
configuration to allow an adequate flow and instzll flow instrumentation, or that it is
impractical to use the existing alternate flow path. Also, the proposed alternative does not
provide a reasonable alternative to the Code requirements for long wrm. The licensee
should review the recirculation line configuration and investigate potential modifications
to allow an increased flow to be achieved, and the appropriate flow instrumentation to be
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wnstalled.  Also, the licersee should investigate the wse of the existing alternate test flow
prath for quarterly pump testing. 1f the licensee is only requesting relief until the s stem
modifications to aliow full-flow testing are installed, the request should se siate. Otherwise,
it is assumed based on the more recentiy submitted relief request, that these modific tions
are not bemmg performed.

In the interim, the licensee’s cuneni inservice test should provide an acceptable level
of quality and safety and should be continued. Immeaiate ~omplance with Code
requirements would be burdensome to the licensec since it could require testing by
methods not vet deeloped or plant shutdown to install instrumentation  Therefore, it is
recommended that interim relief irom measanng flowrate quarterly oe granted in
accurdance with 10CFRS 85a(a)(3)(1) for one vear or until the next refueling outage,
whicliever comes later, to allow the licensee tine to complzts thelr review aud investigation.

2.5 Chemical and Volume Ceatrol Systen:
251 Boric Acid Transfer Pumps, Relici Regrest No. PRR-1]

2.5.1.1 Relief Request: The licensee is requesting relief fiom measuring the Unit 1 and 2
Boric Acid Transfer pumps’, POCIAKE, flow rate quarterly, whien is a requircment of
ASME fection X1, paragraph IWP-3100.

2 5.1.2 Proposed Alternere Testing: During the quarteriy inservice test the pumps will be
operated using th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>