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ENCLOSURE

BELLEFONTE NUCLEAR PLANT UNIT 1
MAKEUP/HIGH PRESSURE INJECTION PiMP VIBRATION
n:an_r‘q._)n R/R2_NhD
NCR 2393
. ‘FR 50 55 (o)

THIRD INTERIM REPORT

Description of Deficiency
Measured vibration levels on one of the three makeup/high pressure
injection (MU/HPI) pumps provided by Babcock & Wilccz (B&W) for Bellefonte
unit 1 are not consistently below the established high level limit of 0.7
mils. After the high vibration problem was noted, an attempt by BAW was
made to balance the rotating assembly in November 1982, The 2ffort was
successful. It was noted at that time that the vibhrailon leve

varied with the temperature of the pump.

Since the attempnt to balance the rotating assembly on site was not

successiul, the inner casing and rotating asserbly were removed i shipped
to the mnufacturer, Bingham-Wdillamette in Po: and, Oregon, shaft and
rotating assembly were examined by Bingham and returned t ellefonte in
March 1983, The pump was reassembled and further vibraticn st.ing was

ompleted, The initial vibrati

on levels of the reassembled pump were high
(2.5 to 3.0 mils displacement). BAW again attempted to balance the pums
rotating assembly. Vibration levels were reduced to a level below the 0.7F
mils limit for approximately 70 percent of the measuren with the

remainder of the measurements at or greater than t! ' ] £ imit The

.

pump to date has failed to operate within the

consistent basis and still shows a signifieant variati

B |

level with temperature.

Interim Progress

In response to NCR 2393, B&W performed several sts or

jetermine if a bowed shaft was causing the high vibration ]
changes in the resonant frequency caused ! thermal tran:

the high vibration levels. The tests consisted of “he f
The rotating element was removed from

A shaft straightness check was made with tating element at

room fomppr-q* ire .

The rotating element was placed in a 145°-150“F water bath

i

and allowed to stabilize at that temperature

The element was removed from the bath and a se

straightness test was performed.




(5) The element was allowed to stabilize at ambient conditions and a
final shaft straightness test was performed.

(6) A "rap" test on the rotating assembly was performed to determine
the resonant freguency at each thermal condition,

In each case, the shaft straightness test detected no bowing in the shaft.
The results did not show any susceptibility to the therma) transient
imposed on it. B&W's conclusion was that a bowed shaft was not producing
the vibration pattern observed.

The "rap™ test Jata was obtained using accelerometers mounted on the shaft
and resulted from impacts in both the horizontal and vertical directions at
two locations. The data indicated that the vertical first resonant
frequency was unchanged from the hot to cold condition. BA&W indicated
that, since this is the most reliable test configuration, the absence of
frequency changes indicates no shaft stiffness change. There were measured
changes in the horizontal direction for the first, second, and third
resonant frequencies. B&W believes that these changes were due to the lack
of control over the horizontal support vcundary conditions and should not
be of concern. B&W concluded from the frequency tests that the vibration
problem was not the result of a thermally induced rotor characteristic
change.

Based on B&W's and Bingham-Willamette's operating experience, the curren
levels of vibration are not injurious to the pump and can be "used-as-is"
after reassembly/balancing is complete. (Current levels are based on the
last 7.5 hours of pump operation occurring in May 1983 after B&W had
balanced the pump rotating assembly. Maximum vibration seen during this
time was 0.6 mi/s.). TVA will reassemble and attempt to balance the pump
on site by June 1, 1984, and balance weights, where necessary, will be
permanently attached and documented during the field balancing. TVA will
provide additional information on this item after the balancing is
complete,



