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EVENT DESCRIPTION AND PROBABLE CONSEQUENCES h
l o 12 | | On June 11, 1981 shaft vibration on No. 21 RCP increased from its ustini range of I

*

g o i3; j 6-7 mils to a range of 20-25 mils within eight hours. No. I seal 1eakoff flow 1

Io lai l also began increacing. The unit was shut down and cooled down. Early numo I

g| inspection efforts indicated the pump should be completelv disassembled. Pump |

| o |6 | | internals were removed, decontaminated and inspected. On July 6th a circum- I

j o | 21 i ferential crack through 3/4 of the shaft diameter was oiscovered. I

See attached details. Ig|
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CAUSE DESCRIPTION AND CORRECTIVE ACTIONS h
g 3 |o| | Cause unknown at this time. The shaft was shipped offsite for detailed examination.I

i3 ,,g| A replacement {c ating assembly was procured and installed. See attached details. I
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October 7, 1981
Attachment (page 1 of 2)

NORTHERN STATES POWER COMPANY
PRAIRIE ISLAND NUCLEAR GENERATING PLANT Docket Number 50-306

LER 81-008/01X-1

Detailed Description of Event

At 1530 on June 11, 1981 a high vibration alarm was received on 21 RCP.
The shaft vibration was 10 mils. This shaft vibration was then checked
every half hour. Between 2000 to 2030 during a dilution t1 raise power,
number one seal leakoff increased. Vibration at that time was 15 mils.
Between 2100 and 2200 the seal leakoff increased to about 4.2 gpm and
shaft vibration increased to 20 mils. Shutdown was begun at 2200 and
Unit 2 was off line at 2230. The shaft vibration had increased to 27 mils
and 21 RCP was stopped immediately after the Unit was off line. After the
pump was stopped the seal leakoff returned to normal. A cooldown was then
commenced.

After Unit 2 was cooled down an inspection of the motor lower radial hearing
was made. This was recommended by Westinghouse. On June 12, 1981, the
bearing support ring was found to be loose. The lower motor bearing was
disassembled, the support ring was repaired, and the bearing reassembled
on June 13 and 14. When the pump was restarted, on June 15, the initial
vibration was about i mils; however, within twenty minutes the vibration
had increased to 12 mils. An attempt to balance the pump was made but the
pump could not be balanced. The Reactor Coolant System was returned to
cold shutdown.

On June 16, while rotating the shaf*. by hand to check shaft and coupling
runout, the pump seized after app oximately 270' of rotation. Next the
pump shaft was disconnected from the motor and lowered. The shaft lowered
only ebout 1/8 inch compared to the design of about one inch. At this point
the decision was made to disassemble 21 Reactor Coolant Pump.

When the pump shaft was removed from the pump and its runout checked a
deflection of about 100 mils was found in the thermal barrier labyrinth
seal area. The point of maximum runout was under the sleeve for the
thermal barrier labyrinth seal. A crack was found under the sleeve.
After the sleeve was removed, the crack was measured. The crack extended
270-300* around the shaft. The pump shaft was sent to Westinghouse to
have the failure analyzed.

A spare RCP internal assembly, of the same model, was found at the
American Electric Power Company, D.C. Cook Nuclear Power Plant. This
pump was installed in the casing for 21 Reactor Coolant Pump. When 21
RCP was started up the shaft vibration was 7-8 mils; this was balanced out
to 1-2 mils. Flow and Coastdown tests similar to the original preoperational
tast were done on the new pump to verify that the pump was within the FSAR Limits.
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NORTHERN STATES POWER COMPAN'
PRAIRIE ISLAND NUCLEAR GENERATING PLANT

LER 81-008/01X-1

Cause of the Occurrence and Corrective Action

Westinghouse has performed detailed laboratory examinations of the fraa.ture
surface, researched all shaft material and fabrication records and reviewed
all shaft design calculations, models, and methods used for static and
dynamic analysis.

These 'nvestigations indicate that the crack was initiated from localized
high residual stresses at the pin hole in the shaf t for the shaf t sleeve
retaining pin. Fracture surface examinations indicate that the crack
propogated in a pattern of classical high cycle bending fatigue. Review of
design calculations have identified no known dynamic loads of sufficient
magnitude to explain crack propogation beyond the localized residual
stresses at the pin hole. Northern States Power Company has engaged a
third party consultant to review Westinghouse's ef forts to identify the cause
o' erack propogation, and finds these efforts to be thorough and competent.

Since 21 RCP shaf t condition was monitored by the vibrational instrumentation,
the pump was stopped and inspected before the f ailure of the shaf t had any
e f fect on the Reactor Coolant System. The transients (shutdown and cooldown)
were in accordance with normal plant operating procedures and therefore had
the same effect on the plant as any other shutdown and cooldown.

Additionally, reactor coolant pump vibration readings are logged every four
hours. Eventually these readings will include the phase angle of the
maximum deflection when the instrumentation is installed in the plant.
These measures will increase the ability of the plant to monitor the
condition of the reactor cooland pump shaft.

21 Reactor Coolant Pump is a Westinghouse Controlled Leakage Seal Pump
Model W-11001-B1 (93-/S) . The Shaft (Rotor Assembly) part number is
933D305c01.
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