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Description of Typical Full Stroke Test Procedure

of Turbine Driven Auxiliar
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NOTE

This test must be conducted with the plant in Mode 3.

Testing should be accomplished with vacuum in the main condenser, If
the main condenser is not under vacuum, it may be impossible to obtain
sufficient steam flow in the drains header to reduce steam supply
pressure and allow the check valve to fully shut.

- O o

11.
12.

13.

Verify cnen 2-M5-201 and 2-MS-202.

If not already operating, start the Terry Turbine auxiliary feedwater
pump.

Align the Auxiliary Feedwater System to add water to one or both steam
generators,

Shut/verify shut valve 2-M5-44]1 (drain at P1-4191).
Open/verify open valve 2-M5-365 (drain downstream of 2-MS5-291).
Open/verify open valve 2-M5-440 (pressure gage isolation).

Shut valve 2-MS-404B (stzam trap isolation).

Measure and record steam pressure, as indicated on P1-4191,

Establish 600 gpm total auxiliary feedwater flow from the Terry
Turbine auxiliary feedwater pump to the steam generator(s).

Shut 2-M$-201].

If desired, reduce auxiliary feedwater flow to the steam generators.
Open 2-MS$-404C (drain trap bypass) and reduce steam pressure as
indicated on P]-419]1 by 200 to 600 psig. Record steam prassure, as
indicated on P1-4191.

Close 2-MS-404C and monitor steam pressure as indicated on FI1-4191.
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14,

15,

16.

17,
18.

19,

20.

2l.

22.

23.

24,

If pressure remains at the reduced value or fincreases slowly (as
caused by valve leakage) measure and record the time required for
indicated main steam header pressure to return to within 50 psig of
normal main steam header pressure recorded in step 8. If time exceeds
60 seconds, record "> 60 seconds."

If indicated main steam header pressure increases to within 50 psig of
normal steam header pressure in less than 5 seconds, 2-MS-4A is not
fully closed:

15.1 Verify that system lineups are correct and immediately reperform
steps 1 through 14.

15.2 Record the original failure and note that the valve was
immediately retested,

15.3 Record the results of the retest.

Verify valve 2-MS-4A fully closed by verifying that the time recorded
in step 14 is greater than 5 seconds.

Slowly open 2-MS-201.

Increase or verify total auxiliary feedwater flow to the steam
generators to 600 gpm or greater,

Measure and record Terry Turbine speed as indicated on computer point
s-:l?:nézﬁgd total auxiliary feedwater flow as indicated on FI1-5277
an . .

Close 2-MS-202.

Measure and record Terry Turbine speed as indicated on computer point
S-‘l::kgzﬁgd tctal auxiliary feedwater flow as indicated on F1-5277
and FI- .

Reduce or secure auxiliary feedwater flow as directed bv the Shift
Supervisor,

Calculate the change in Terry Turbine speed and auxiliary feedwater
flow between Steps 19 and 21.

Verify 2-MS-4A fully opened by verifying that Terry Turbine speed
chan?e was less than 50 rpm and total auxiliary feedwater flow change
was less 50 gpm when 2-MS-202 was shut.
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Service Water Pump Vibration Limits

Additional testing has been conducted to confirm that the applied "service
factor" of 2 1is appropriate and provides adequate assurance that the
Service Water Pumps will fulfill their safety related functions. The
following information expands on that provided in relief request RR-IWP-1.

Measurements for this vertical line shaft pump are normally takcn on the
upper motor bearing housing in three orthogonal directions. This location,
while most distant from the pump, is expected to be the most responsive to
any change in unit condition. Additional measurements have been taken on
the lower motor bearing housing and on the below grade section of the pump
casing.

Experience and testing has shown that vibration at the upper motor bearing
housing is two to three times higher than measurements taken closer to the
gump. Figure 1 demonstrates the differences in upper and lower motor
earing housing vibration levels. Recent testing performed with temporary
accelerometers instailed on the pump column, showed that when the upper
motor housing vibration level was 0.42 inches per second, the actual pump
vibration level was 0.16 inches per second.

Modal testing of the Service Water Pumps has shown that the natural
frequency of the upper end pump/motor assembly i1s extremely close to the
running frequency of the unit., The resonance margins are from 1.7 percent
to 8.5 percent in the direction perpendicular to flow. A 20 percent margin
is desirable to avoid undue vibration sensitivity to relatively minor
changes in unit condition. This response 15 caused by an extremely
flexible pump-to-motor adapter resulting in a cantilever action of the
motor. The vib-ation 1s higher in the direction perpendicular to pump
discharge flow than parallel to pump discharge flow. This 1s expected
since the resonance margin 1s less and the attached piping provides
additions, stiffness in the farallel-to-flow direction. Figure 2 shows the
diff-verce 1in vibration Jlevels between the parallel to flow and
perpendicular to flow directions.

The below grade portion of the assembly has a significcntlg lower natura)
frequency (approximately 2.5 Hz). This contributes significantly to the
lower observed vibration 2nd, in conjunction with the rigid attachment of
the pump upper housing to the intake structure, effectively prevents the
response seen at the upper motor bearing from being reflected in tne pump
housing. As noted above, testing has indicated that actual pump vibration
levels are less than one-half those measured at the upper motor bearing
ousing.

Motor bearing loading, rotor deflection relative to the stator, and
structural vibratory stresses have been considered and judged to be well
within acceptable limits for extended operation near the required action
vibration ievel.
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The Alert and Required Action vibration levels are based on the assumption
that measure¢ vibration levels are indicative of actual pump condition.
With the amplification provided by the near resonance conditions of the
pumt/motor assembly, very small changes 1in pump condition result in
markedly higher measured vibration levels. Thus assignment of
higher-than-normal Alert and Required Action levels will continue to
provide assurance that the Service Water Pumps wil) not seriously degrade
without identification and correction,

The above information demonstrates that the concern stated in the technical
review, ". . . the assignment of 1.4 inches/second as the required action
maximum 1imit does not seem reasonable since the pump is likely to fail
prior to reaching this 1limit" is unfounded for these specific pumps.
However, further review of historical data for these pumps indicates that
assignment of a Required Action level of 1.0 inches/second would not be
excessively burdensome., Therefore, relief request IWP-1 and the Millistone
Unit No. 2 IST program have been revised to specify a Required Action level
of 1.0 inches/second for the Service Water Pumps.

This additional information and the proposed reduction in the Required
Action Jevel to 1.0 inches/second addresses the technical concerns
expressed in the TER section 3.2.1. Permanent relief request for IWP-1 is
hereby requested from NRC Staff,



AMPLITUDE IN IN/SEC PEAK

Intelli-Trend(R) Muiti-Trend Disglay
Station - Millstone Unit 2
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FIGURE 1
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