High Pressure Coolant Injection Pump Vibration Issue

Wednesday, December 8, 2004
1:00 p.m. - 4:00 p.m.

U.S. Nuclear Regulatory Commission
One White Flint North

11555 Rockville Pike, Room O-8B4
Rockville, Maryland
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Meeting Purpose

+ Summarize the basis for the Pilgrim
request concerning HPCI IST vibration
monitoring

» Answer Staff questions about the basis
for Pilgrim’s conclusions
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Agenda

HPCI Syste'm Pump Configuration
HPCI System Safety Function

HPCI Sysiem IST Vibration Monitoring
HPCI System Vibration

Code Requirements

Vendor Recommendations
Conclusion



HPCI Pump Configuration
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HPCI Function, Mission Time,

and Operational Data
Designed to pump water into the vessel
in the event of a small break

‘Delivers 4250 GPM @ 1120 to 150 psig

Mission time about 16 minutes for
limiting break

Operates intermittently during non-
limiting small breaks.

Back-up systems: ADS, Core Spray,
LPCI, RCIC
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HPCl Function, Mission Time,
and Operational Data

Equipment Qualification Profile time:
5 hours

Pump speed decreases from rated as vessel
depressurizes or operator controls flow

Periodic Test (Surveillance) Duration:
1 hour/ quarter

Cumuiative operation since plant start:
about 270 hours

Periodic test demands are comparable to
DBA requirements for operation at speed



HPCI Pump Vibration Monitoring

Program
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Other points are monitored as part of Vibration Monitoring
for Preventive Maintenance and Balance
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Data November 24, 2004
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HPCI Data August 24, 2004
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HPCI Data May 25, 1994
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Code Requirements

OMa-1996, ISTB
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Reference Values are established
by the program. Relative and
Absolute Values are provided in
ISTB Tabie 5.2.1-1.
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Code Requirements

Note 1: ISTB 4.3 Reference Values, item (g}
. fooinote for analysis:

“Vibration measuremenis of pumps may be
foundation, driver, and piping dependent.
Therefore, if the initial vibration readings are
high and have no obvious relationship to the
pump, then vibration measurements should be
taken at the driver, at the foundation, and on
ithe piping and analyzed to ensure thai the
reference vibration measurements are
represeniative of the pump and that the
measured vibration will not prevent the pump

v from fulfiiliing its function.”




“In cases where pump’s test parameters are within
either the aleri or required action ranges of Table
ISTB 5.2.1-1, Tabie ISTB 5.2.1-2, Table ISTB 5.2.2-1,
or Table iISTB 5.2.3-1, and the pump’ continued use
at the changed values is supporied by an analvsis, a
new set of reference values may be estabiished.
This analysis shall include verification of the pump’s
operational readiness. The analysis shall inciude

v both a pump level and system level evaluaiion of

operational readiness, the use of the change in

pump performance, and an evaluation of all irends

indicaied by ihe available data. The resuits of the
+ {est shall be documented in the record of ithe iesis
(see Articie ISTB 7).”
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grim Analysis

¢ Pump performance Analysis
» Analyzed source of vibration
* Vibration of concern is attribuied to the Booster
Pump and associated harmonics
» Displacement due to vibration is lower than
clearance of bearings |
* Vibration concern is only at rated speed. Pump
operation time post accident is very short.
* Adequate monitoring for degradation can be
accomplished with corrections for booster
‘ pump induced vibration
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Pilgrim Analysis

 Pump performance Analysis (cont.)

; o Corrected vibration data indicates HPCI Main
Pump is beiow required action range

» No degradation of HPCIl Pump performance will

result from the vibration and the HPCI Sysiem
will perform its design function
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» Vendor Technical Notes were consudered in
the analysis

» Vibration trending has shown no
degradation

» [nient of code requirements are met
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Vendor Recommendations for
Reducing Vibration

o Verify correct dynamic alignment of all
shaft couplings

Completed

* Verify acoustic resonant condition from
measured flow, RPM, water temperature,
and vibration frequency

Completed



Vendor Recommendations %o?
Reducing Vibration

The Tech Note identified the following
potentiai pump modifications (cont.):

° Change the length of the interconnecting
piping
At Pilgrim this means shortening the cross over pipe. That
is not practicable considering the as-built configuration

* Install an acoustic filter in the
interconnecting pipe

No proven design available. Not practicable considering
safety related application |




Vendor Recommendations for
Reducing Vibration
_ The Tech Note identified the following

:  potential pump modifications (cont.):

Il Alter the mounted structural natural frequency of
the injection pump

Not practicable to significantly stiffen the structure

 Change the number of vanes in the booster pump
impelier

Most realistic of options. Costs approximately $487,000. Does
not completely resolve issue. Will not improve system
performance.
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Conclusion

Historical pump trend data has been evaluated and
confirms that HPCI pump is operable and
degradation has not been observed

Proposed program using new Reference Values
which take into consideration as-built pump
configuration are within the scope of ISTB 4.6 and
6.2 and provides an alternative for monitoring pump
performance

« Proposed program meets the intent of the code and
provides an equivalent level of protection as the
+ code |

« The vendor identified modifications are
unwarranted and are an undue burden



