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i Problem Statement

= There are several Open Issues regarding IST of
Pumps —
= Pump Design Flow Rate,
= CPT vs. Group A,
= Group B

= Changes to the O&M Code were attempted but,
there were disagreements on the approach to be

taken
= There is a question of Code Intent and who
determines it



i Desired Outcome

= Better understanding of issues

= Preliminary or verbal agreement on
proposed approach

= Agreement with regard to timeline and
contact person

= Feedback on meeting - worthwhile?



i IST Comprehensive Pump Test

= Conduct of Meeting
B.Parry/J.McHale

= Brief ISTB Opening Remarks
T.Ruggiero

= Brief NRC Opening Remarks
TBD




i IST Comprehensive Pump Test

NRC Positions — Intent of the Code?

= Original Part 6 Request - shift from Recirc testing

to a more challenging test, largely PWR focus with pumps
tested on min recirc

= IEN 97-90 - ASME does not require pumps to be tested
at design bases conditions.

= NRC Statements -various ASME Ballot Responses

and in some Plant Safety Evaluations - The intent of
the Code is to verify design bases capability.



IST Comprehensive Pump Test

= NRC IEN 2007-05 - Vertical Deep Draft
Pump Shafts and Coupling Failures (02/09/07)

= |IST is intended to detect degradation affecting operation and assess whether adequate
margins are maintained. The OM Code requires the licensee to show that the overall pump
performance has not degraded from that required to meet its intended function.

= Establishing limits that are more conservative than the OM Code limits may be necessary to
ensure that design limits are met. NRC IN 97-90 describes situations where ASME
acceptance ranges were greater than those assumed in the accident analysis.

= OM Code acceptance criteria do not supersede the requirements delineated in a licensee's
design or license basis (although we do not explicitly state this in the Code)

= Components within the scope of 10 CFR 50.55a are included in the scope of 10 CFR 50.65.
Maintenance Rule requires that corrective actions are to be taken when the performance or
condition of a component does not meet established goals, Operability limits of pumps must
always meet, or be consistent with, licensing-basis assumptions in a plant's safety analysis.
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IST Comprehensive Pump Test

Testing & Performance

= Basis for IST is more narrowly focused than the broader
objectives of post maintenance or post modification testing.

= IST procedures are not geared to verify that the complete
functionality of a component has been restored.

= Critical attributes that are potentially affected by the
maintenance or the modification need to be identified

= Validate the impact of the maintenance on these attributes
= Complete the IST as as subset of the larger testing program.
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i IST Comprehensive Pump Test

= Attributes not required by IST
= Bearing Temperatures - loadings

= Vibration - shaft stick, phase angle, soft
foot analysis

= Oil analysis - bearing wear
= Thermography - motor/breaker
= Motor Current monitoring
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i Design Bases

Operability
Requirements outside of
OM Code Space:
UFSAR, Design Bases
Documents, Specs,
Operating Experience,
System Testing, Design
Changes,

Refurbishments



i Pump Issues - Introduction

= Tom Ruggiero will give a brief
introduction of the three pump issues
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i Pump Issues - Background

= Comprehensive Pump Test Flow

= Substitution of Group A at substantial
flow for CPT

= The intent of Group B Tests
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i CPT Background

= GL 89-04 required higher accuracy for
instrumentation in the Pump test loop

= ASME suggested that testing at low flow
did little to assess pump health

= Comprehensive Testing was proposed
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i CPT Background

= Comprehensive testing originally tested
additional parameters other than flow and
TDH (total developed head)

= A more meaningful test was proposed that
included Bearing Temperature and Motor
Amps

= Instrumentation improvements were

addressed but the only tighter accuracy
available was for pressure
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i CPT Background

= Higher accuracy Pressure Instruments
are specified for CPT

= It was recognized that Flow Accuracy
could not be tightened

= Because CPT allowed the quarterly test
to be less restrictive, acceptance criteria
for CPT was tightened
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i CPT Background

= Parameters other than Flow, Pressure
and Vibration were removed

= CPT emerged as a simple, normal IST
at a higher flow rate, increased
instrument accuracy, and a change to
only the upper acceptance limit.
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i CPT Background

= CPT is revised to be a test at higher
flow with higher accuracy pressure
instrumentation and tighter acceptance

criteria

= Design Flow was never defined but, the
Pump manufacturers noted that Pump
design flow considered Best Efficiency
Point (BEP)
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i CPT Background

= Pump Groupings were established
= Group A — Normal Operating
= Group B - Standby

= The groupings were tied to how the pumps
are used in the plant but, generally; Pumps
with Test loops and those that do not have
test loops

= Group B tests are performed only to verify
that the pump starts and that there are no
catastrophic problems.
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i CPT Background

= Testing at a flow rate that is further out on the pump
curve provides better assessment of hydraulic health

(+)
= Increased procurement, implementation and
maintenance costs (-)

o (Hl)gh accuracy pressure gages cannot be left in place

= How is a passing Group A Test Parameter that would
have failed CPT addressed? (-)

= A CPT usually cannot be added into the trend for
Group A tests (-)
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i CPT Upper Limit

= Is the CPT Upper Limit "more restrictive™?

The lower limits for CPT and Group A are the
same

The 3% upper limit continues to cause pumps to
be declared in-op without a clear indication that
there is a problem — slope of pump curve vs. +/-
test limits, at reference value?

Pumps have easily passed a Group A test but
would have failed the CPT at the same test flow

If you have tests to form a trend, why would you
add one test that cannot add to the trend?
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i CPT Background

= Many plants can and do test pumps
quarterly at the same flow rate as the
CPT

= The only differences are accuracy for
pressure and the difference in the
upper acceptance limits
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i Pump Design Flow Rate

= Tom Kanuch will discuss Pump Design
Flow Rate considerations
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i Pump Design Flow

= 1995 and later editions of ASME OM
Code require all pumps to be:

= Group A or B tested at 20% of Design Flow
if practicable each quarter; and

= Have a CPT performed at 20% of Design
Flow every two years

= [ssue — the term Design Flow is not
defined in the Code.
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Design Flow - Intent

i Pump

= What is Design Flow
= System Design Basis Accident Flow

= Pum
= Pum
= Pum

0 Design Basis Accident Flow
n Best Efficiency Point

0 Rated Conditions specified by mfg.

= System rated conditions where pump was
designed or specified
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i Recent Interpretations

= NRC has recently made an
interpretation that pump design flow
was intended to mean design basis
accident flow.

= ASME intended pump design flow to
mean a point on the pump curve, at
substantial flow, where detecting
degradation is effective.

28



:L Design Flow — Boric Acid Pump
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* Design Flow — Aux Feedwater
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i Design Flow Considerations

= Owners need some flexibility when
establishing the CPT Flow Rate and
should consider:
= System flow rate requirements
= Pump best efficiency point

= Point on curve that is effective for
detecting and monitoring mechanical and
hydraulic degradation
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i Potential CPT Code Changes

= Require Owners to define and
document methods for determining CPT
Test Flow Point

= Owner shall consider system flow rate
requirements and BEP.

= The pump design flow rate shall be
effective for detecting mechanical and
hydraulic degradation during
subsequent testing
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i CPT vs. Group A IST

= Dennis Swann will discuss CPT vs.
Group A tests

33



i Pump Issue — CPT vs. Group A

Substitution of Group A Test at
substantial flow in lieu of the
Comprehensive Pump Test (CPT) provides
acceptable IST
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i Group A Test in lieu CPT

= BWRs are typically provided with full
flow test loops for most pumps in IST
Program

= NRC concern for IST at minimum flow
has typically not been a concern for
BWRs

= Major differences in Group A and CPT
are accuracy of pressure gages and
upper limit of acceptance criteria
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i Group A Test in lieu of CPT

= Both Tests monitor same parameters

= Flow Instrument Accuracy is same for
both tests [Flow accuracy is most
critical parameter]

= CPT requires 0.5 % accuracy pressure
gages and Group A Test requires gages
with 2.0 % accuracy
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i Group A Test in lieu CPT

= Higher accuracy Pressure Gages add little
value for determination of operational
readiness (degradation)

= 0.5 % vs. 2.0 % accuracy is typically not
discernable on Pump Curve (i.e., width of
line)

= Technology does not exist for higher
Accuracy Flow Instrumentation (2.0 %)
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i Group A Test in lieu CPT

= Testing at a repeatable and significant
flow rate is the key for determination of
operational readiness

= Pump performance does not improve
over time

= 103% of reference for upper level
acceptance limit adds additional work
with no real benefit
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i Group A Test in lieu CPT

= Test data versus reference data ratio >
1.0 indicates potential test methodology
issues, not pump problems

= Ratio > 1.0 should be evaluated/analyzed
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i Group A Test in lieu CPT

= High accuracy pressure gages are more
sensitive and cannot be left in place (-)

= Pump may pass Group A Test but then
fail CPT due to lower acceptance criteria
for upper limit (-)
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i Group A Test in lieu CPT

= Many plants currently perform quarterly
pump IST at same flow rate as required
for the CPT

= Only differences are pressure gage
accuracy and the difference in upper
acceptance limits
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i Group A Test in lieu CPT

= Is CPT Upper Limit "more restrictive™?

= 1.03 CPT upper limit may result in in-op
pumps when no problem exists

= Pumps pass Group A test but could fail
CPT with no pump problem

= Data for CPT every 2-years adds nothing
for trending

= Lower limits for CPT and Group A are =
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i Group A Test in lieu CPT

= Proposed Solution

= Quarterly Group A test at flow rate

required for CPT

= Maintain current A

- 2% pressure gage

instrument accuracy requirements

= Maintain current Group A Test
acceptance criteria
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i Group B Tests

= Scott Hartley will discuss Group B Tests
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i Group B Test — Some History

= NRC and Industry Observed

= Pump damage at very low flow

= Poor assessment information
« D/P and vibration data

s Other Considerations
= Limited wear

= Not running — damaging
= Bearing, lubrication, contactors, etc.
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i Group B Test

= Established Group B — Standby pumps

= Standby pumps did not get substantial
run times so frequent checking for
degradations was not practical or
needed.

= Also, to minimize run times no vibration
measurement was required.
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i Group B Test

= Wanted a demand challenge with some
performance check using hydraulics

= Limits in the Code formed hydraulic box

= Required Q, Flow OR DP measured (not
both) to provide the quick performance
measure of being in the box
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i Group B Test

= The two year CPT test then picked up
and required both the vibration and
hydraulic parameter measurement for
the degradation assessment.

s Observation — Start and run test
= Similar to TS flow test
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i Conclusion

= Tom Ruggiero will discuss the CPT
Solutions
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i CPT Solutions

= Allow that the CPT is not required if a
Group A Test is done at the same test
Flow as a CPT

= Better Define the Test Flow Rate in light
of the original intent of CPT

= Recognize that Group B was a less
stringent test for those pumps that
cannot achieve substantial test flow
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