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e PORT NUMBER: AO-50-265/75-3
PORT DATS: August 27, 1975

CURREWCE DATE: August 17, 1975

ACILITY: Quad-Cities Nuclear Power Station
Cordova, IL 61242

DENT!IFICATION OF OCCURRENCE:

» Unit 2 low flow feedwater line severed at a 6" to 4" reducer on the downstream side of
low flow regulating valve AQ-2-643.

ONDITIONS PRIOR TO OCCURRENCE:

Unit 2 was coming up in power after an outage. At the time of the occurrence the Unit was in
the run mode operating at 560 MWt and 170 MWe.

DESCRIPTION OF OCCURRENCE:

On August 17, 1975, following a reactor startup, operating personnel were dispatched to the
feedwater regulating station to observe the transfer from the low flow feed regulating
valve, A0-2-643, to the main feed regulating valve 20-2-642B. At B8:40PM, with both the main.
and low flow regulating valves partially open, a feedwater vibration alarm was received in
the control room. The unit was manually scrammed because the low flow line just downstream
of A0 2-643 showed indications of starting to sever. The feedwater pumps were tripped and
the feedwater regulating station was isolated. Reactor vessel level was controlled with the
Reactor Core lsolation Cooling system. The affected areas were immediately surveyed and
roped of f by Radiation Protection personnel.

Subsequent inspections revealed additional cracks in the low flow piping at the low flow riser
junction to the main feedwater line and in the reducer upstream of the regulating valve.

DESIGNATION OF APPARENT CAUSE OF OCCURRENCE:

Equipment Failure -

The cause of this occurrence is designated as equipment failure. The equipment failure was due
to vibrations at the feedwater regulating station during the transfer from the low flow valve
to the main feed regulating valve. The initial cause of the cracking is attributed to the
operational vibrations that occur at the regulating station. The cause of the vibrations has
been under study by various organizations; alternative equipment and system configurations

are being designed and procured to accomplish a solution to the vibration problem.

ANALYS1S OF OCCURRENCE:

At no time during this occurrence was the safe operation of the reactor threatened. All
reactor parameters responded satisfactorily. There was neither excessive exposure to plant
personnel nor contamination released to the environs at the time of this occurrence. The
total amount of water released in the plant as a result of the occurrence has been estimated
at 12,500 gallons; approximately 8,500 gallons came from the severed line, and approximately
4,000 gallons came from the service water deluge system. It is estimated that 2,500 gallons
of the feedwater, with an activity of 1.9 x 10-2 uCi/ml, flowed to the Unit 2 oil separator.
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Initial estimates were that only a few hundred gallons had reached the separator by flowing
under the building trackway door. It was later confirmed that tne main route for the water
to the separator was through floor drains from the mezzanine level of the turbine building

to the storm sewer system. The volume of water that flowed from the building was contained

in the oil separator. This water was later discharged from the site on a batch control basis.
The maximum activity as sampled in the oil separator was L.17 x 10°3 uCi/ml. The batch
releases were controlled such that the activity at the release point in the discharge bay

was less than the Technical Specification limit of 1.0 x 107/ uCi/mi.

The remaining volume of water was contained in the Unit 2 turbine building and was processed
through the radwaste systems. Plant contamination as a result of this occurrence was con~
sidered low level.

The health and safety of the public was not affected by this occurrence.

CORRECTIVE ACTION:

The following immediate corrective actions were taken:

1. Four snubbers were added to the feedwater regulating station piping to restrict the
motion of the 6'' iow flow line to mitigate the consequences of potential future
vibration transients.

2. New hx6 reducers were installed on both sides of the low flow regutating valve to
replace the cracked relucers. The lower carbon content of the new reducers (.23%
actual) compared to that of the old reducers (.32% actual), should provide greater
ductility with less susceptability to cracking.

3. The cracks in the low flow piping at the connection to the main feedwater line were
weld repaired. The header pipe was sleeved with 8' schedule 160 pipe to eliminate
mechanical stresses from line vibration.

4. All new welds were blended into the base metal to reduce stresses and were magnetic
particle inspected and radiographed.

The corrective actions to be taken in the future include procurement and installation of a
“"drag valve" to replace one of the main feedwater regulating valves. This valve should
provide more adequate flow control over a wider range of flow conditions and serve to reduce
flow induced vibrations at the regulating station. Also being planned is to repipe the low
flow control valve line to provide a less rigorous path as another measure to reduce the flow
induced vibrations. These actions are scheduled to take place during refueling outages in

1976.

The floor drains that flow to the storm sewer system have been capped to prevent any future
flows of contaminated water to the oil separators.

FAILURE DATA:

The low flow feedwater line had previously failed on June 10, 1974, when the low flow regulating
valve AG-2-643 ruptured. This rupture was also believed to have been partly caused by vibration
encountered during normal service. Since that time, procedures have been established to dis-
patch operating personnel to the feedwater requlating station while the low flow valve is

being transferred, to observe vibrations in the piping. The future corrective actions should
eliminate vibrations at the regulating station and prevent future occurrences of this type.
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