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U.S. Nuclear Regulatory Commission !
Attn: Document Control Desk (
Washington, D.C. 20555

Subject: Waterford 3 SES
Docket No. 50-382
License No. NPF-38
Reporting of Licensee Event Report
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Gentlemen:

Attached is Licensee Event Report Number LER-96-008-00 for Waterford Steam
Electric Station Unit 3. This Licensee Event Report is submitted in accordance with

10CFR50.73(a)(2)(i)(B) and 10CFR50.73(a)(2)(v)(D).

Very truly yours,

h h,h k!2 0 RK
D.R. Keuter
General Manager
Plant Operations
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WATERFORD STEAM ELECTRIC STATION UNIT 3

sini m

LOSS OF CHEMICAL VOLlblE CONTROL (CVC) CHARGING PUMP FLOW
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T.J. GAUDET ACTING LICENSING MANAGER (504) 739-6666
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ABSTRACT (Limit to 1400 apaces, i.e., approximately 15 single-spaced typewntten knee) (16)
On June 6,1996, the Chemical Volume and Control (CVC) charging pump flow was lost
for about two minutes. Although, the A charging pump was operable, charging flow
would not have been available upon a Safety injection Actuation Signal (SlAS) because
of the position of the A charging pump assignment switch. Technical Specifications
3.1.2.4 and 3.0.3 were entered, and the NRC was notified of the event on June 7,1996
pursuant to 10 CFR 50.72(b)(2)(iii)(D).

The causes of the event were a hydraulic transient on the B charging pump, a low set
point on the relief valve of charging pump AB, and a degraded pulsation dampener on
the AB charging pump. The relief valve set point was reset, the pulsation dampener
was repaired, and long term corrective actions are planned. The evaluation of safety
significance determined that none of the design basis acceptance criteria would have
been exceeded, and the margin of safety would not have been compromised by this
event. The health and safety of the public or plant personnel was not compromised.

hAC #0RW 386 148S
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REPORTABLE OCCURRENCE
;

On June 6,1996 at approximately 2255, the Chemical Volume and Control (CVC)-

charging pump, Ells System Identifier CB P, flow was lost for approximately two (2)
minutes with two of the three CVC charging pumps, AB and B, operating. Although the
A charging pump was operable and aligned for charging, the A CVC charging pump
assignment switch was selected such that given a Safety injection Actuation Signal
(SIAS), the A charging pump would not have automatically operated. The safety
functions of the CVC charging are to: (1) inject borated water into the RCS to bring the
plant to a safe shutdown condition following loss of letdown, and to (2) provide injection
flow to the RCS from one charging pump for a small break Loss Of Coolant Accident
(LOCA). Thus, the safety function of the CVC system was lost for approximately two
minutes. Technical Specifications 3.1.2.4 and 3.0.3 were entered. Control room
personnel determined on June 7,1996 at approximately 0320 that the event was
reportable, and a four (4) hour non-emergency notification was made to the NRC on
June 7,1996 at approximately 0425 pursuant to 10 CFR 50.72(b)(2)(iii)(D).

This event is reportable pursuant to 10CFR50.73(a)(2)(i)(B), " ..any operation or |
!condition prohibited by the plant's Technical Specifications," and 10 CFR

50.73(a)(2)(v)(D), " ..any event that alone could have prevented the fulfillment of the |
safety function of the structures or systems that are needed to mitigate the |

consequences of an accident."

INITIAL CONDITIONS
i

Plant Power 100%

Mode 1

Procedures Being Performed Specific OP-904-007

To This Event OP-903-003
Technical Specification LCOs in Effect None

Major Equipment Out Of Service CVC Charging
Specific To This Event PumpB

EVENT DESCRIPTION

.

At approximately 0114 on June 6,1996 a routine swap of the A and AB charging
pumps was performed. The AB charging pump was started and then the A charging
pump was secured. There were no anomalies noted in the charging pump flow. At

2 m m es

.
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approximately 2140 on June 6,1996, the B charging pump was taken out of service,
and the pump was drained for the performance of the charging pump pulsation
dampener pressure check in accordance with Procedure OP-904-007. At
approximately 2255, the B charging pump was started to perform the operability check
in accordance with Procedure OP-903-003. At this time, the charging flow was |
observed by the Reactor Operator (RO) to go from approximately 44 gpm to 0 gpm. At
approximately 2256, the B charging pump was secured, however, the charging flow
remained at 0 gpm. The Regenerative Heat Exchanger tube side outlet temperature ;

was observed to be rising, providing an additional indication of degraded charging flow.
About this time, a Nuclear Auxiliary Operator (NAO) entered the charging pump room,
determined that the AB charging pump discharge relief valve was lifting and passing
flow back to the suction of the pump, and then the NAO reported this condition to the
control room. At 22:57:34, the B charging pump was started again, but the charging
flow was observed in the control room to remain at 0 gpm. At 22:57:41 the AB charging ~
pump was secured, and then charging flow was observed to return and stay at the
normal flow value for a single charging pump operating, approximately 44 gpm.

In total, charging flow was lost for approximately 2 minutes during the event. The A
charging pump was operable and aligned for charg|ng during the event. However, the
charging pump assignment switch was selected such that the A pump would have
tripped given an SIAS, and a start signal would have been given to the AB and B
pumps.

On June 16,1996, while performing an Engineered Safety Features Actuation Signal
(ESFAS) relay test in accordance with Procedure OP-903-094, a similar event occurred
wherein charging flow was momentarily lost. The B charging pump relief valve lifted
and was continuously relieving flow. However, this event is not reportable pursuant to
10 CFR 50.72 and 50.73 since charging flow capability upon a SIAS was not lost. This
event along with other liftings of the charging pump relief valves discovered during
testing provided a basis for the causal factors and corrective actions herein
documented.

CAUSAL FACTORS

Waterford 3 personnel determined that the B and AB charging pump relief valves lifted,
and both pumps were passing flow back to the sucticn of the pumps. The charging
pumps are manufactured by APV Gaulin, and the model number is NP18-3TPS. The
charging pump relief valves are Crosby 1 1/2 inch by two inch JBAK-55 model valves.
Thus, the B and AB charging pumps were not able to deliver the required flow.

m m me am
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The cause for the B charging pump relief valve lifting was the occurrence of a hydraulic
transient during start-up of the charging pump following d aining for maintenance. The
hydraulic transient occurred due to air being trapped under the discharge relief valve.
The charging pump is drained for maintenance by isolating the inlet and discharge j
valves and draining through two installed hard pipe drains. After the draining, the |
drains are closed, and then the inlet and discharge isolation valves are opened. There |

are no vent valves installed in the charging pump piping. This operation traps air in the
charging pump and piping. The trapped air is compressed into the charging pump
discharge piping as a result of the charging pump being subjected to pressure from the |

Volume Control Tank (VCT), Ells System identifier CB-TK.

The cause for the AB charging pump relief valve lift,ng was two fold. First, the AB
charging pump relief valve was found with a low set pressure. The set pressure of the
charging pump relief valve was found to be 2480 psig on June 8,1996. The normal set i

pressure is 2735 psig. The charging rump relief valve was verified to lift at 2720 psig |

on February 8,1996. The change in the set pressure is attributed to set point drift.
The reason for the set point drift is unknown.

Secondly, the AB ch;rging pump discharge pulsation dampener was found on June 8,
1996 to be in a degraded condition. The pulsation dampener is a 21/2 gallon,3125
psig, Pulse Tone, Greer Hydraulic Inc. model. The charging pump pulsation dampener
had also been found on Ma'i 5,1996 to be at 450 psig indicating a small nitrogen leak
from the pulsation dampener. The charging pump pulsation dampener was restored to
approximately 1450 psig on May 5,1996. The performance of the pulsation damper.er
affects the magnitude of pressure spikes from the operation of the positive
displacement charging pumps. The pressure pulses at the disc args of the pump will
be of a greater magnitude if the performance of the pulsation dampener is degraded.

The blowdown ring setting fcr each of the charging pump relief valves were known to
be improperly set as documented in Condition Report (CR) CR 96-0463. However, the
improper ring settings did not contribute to the lifting of the relief valves for this event.
The blowdown ring setting for each of the three relief valves was set to the original
manufactarch specification behveen June 7 ed 19,1996.

IMMEDIATE CORRECTIVE MEASURES

On June 7,1996, Condition Report CR-96-0893 was written to document this event.

n: = = mi ass
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On June 7,1996, the AB charging pump relief valve and the discharge check were
removed. The AB charging pump relief valve was found to have a damaged bellows
and seat, and the discharge check valve was determined to be in proper working cMar.
The damaged bellows and seat did not contribute to this event. On June 8,1996, the !

AB charging pump relief valve bellows was replaced, and the seat was lapped. On
June 8,1996, the AB charging pump discharge check valve was replaced with a
discharge check valve of a different design.

,

On June 8,1996, a Root Cause investigation Team was assembled to began a
thorough investigation and evaluation of the event. '

1

On June 9,1996, the AB charging pump was returned to service after the Inservice |
Test (IST) was performed satisfactory. '

On June 17,1996, the B charging pump was taken out of service for inspection. The
charging pump discharge bellows was found damaged, and the set pressure was found

|to be at an acceptable value of 2680 and 2720 psig on two successive pressure tests.
The charging pump discharge bellows was replaced, and the set pressure was adjusted
to 2740 psig. On June 17,1996, the B charging pump was returned to service after the
IST was performed satisfactory.

On June 18,1996, the discharge and relief valve piping for each of the charging pumps
was ultrasonically inspected for the presence of air pockets. There were no air pockets
observed in the discharge piping or the piping upstream of the relief valves.

On June 19,1996, the A charging pump was taken out of service for inspection.
The charging pump pulsation dampener was found at a degraded setting of 200 psig.
The reason for the degraded setting was a degraded pulsation dampener bladder. The
G gradation of the bladder occurred as a result of extended service beyond the service
lae. On June 20,1996, a new bladder was installed, and the pulsation dampener was
set at the proper pressure of 1450 psig. The pulsation dampener Schrader valve was
also replaced on June 20,1996 The A charging pump was returned to service on
June 20,1996 after the IST was performed satisfactory.

On June 21,23, and 24, various tests and interchanges of t, ; A, B, and AB pumps
were performed in order to gain more information about the amoun' of air in the system
following draining.

hBC FORM 36EA 472
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ACTIONS TO PREVENT RECURRENCE

Waterford 3 will perform at least two starts on any charging pump following draining for
maintenance to ensure that if air trapped in the inlet of the discharge relief valve would
result in the relief valve opening, the air will be released during the testing prior to
declaring the charging pump operable. This action will ensure the CVC charging
system is full of water and operating reliably when the pumps are declared operable.
This action will be an interim action until the installation of vent valves on the charging
pumps. I

l

Waterford 3 will perform pressure checks of the pulsation dampeners, performed in I

accordance with Procedure OP-904-007, during the normally scheduled maintenance
outages for the charging pumps to minimize the number of times the charging pumps
are drained for maintenance. This action will be an interim action until the installation
of vent valves on the charging pumps.

Waterford 3 will install vent valves on the charging pumps as necessary to effectively
fill and vent the pumps and the associated piping following draining for maintenance.

Waterford 3 will replace the charging pump relief valves with relief valves of a different
design.

Waterford 3 will install a new test system for testing the setpoints of the charging pump j
,

''

relief valves which will be more thorough and reliable.

Waterford 3 will increase the frequency for verification testing of the charging pump |

discharge relief valves to quarterly testing. Subsequently, the frequency will be
adjusted based on the performance trend of the relief valves.

Waterford 3 will establish a preventative maintenance task to replace the pulsation
dampener bladders of the charging pumps based on the run time and the failure history
of the pulsation dampener bladders.

Waterford 3 will modify the nitrogen fill Schrader valve assembly of the charging pump
pulsation dampaners to improve the reliability of the charging pump pulsation

' dampeners.

aWC FWas 3esA loan
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SAFETY SIGNIFICANCE j

An evaluation was performed to determine the safety significance of the event and the
impact of the event on the safety analysis of record. The impact is limited to the
Waterford 3 small break LOCA analysis which credits safety injection flow from one

2charging pump. The 0.04 ft discharge leg break results in the highest peak clad
temperature.

As a result of the position of the A charging pump assignment switch, charging flow
would not have been available in the event of a safety injection actuation signal without
operator action. The lack of charging flow however would have been compensated by
the actual high pressure safety injection (HPSI) pump flow being greater than the flow |
assumed in the small break LOCA analysis. The actual HPSI pump capability was |

established by generating an as built HPSI pump curve based on HPSI pump inservice :

test data. The as built curve was compared to the curve used in the safety analysis.
The comparison indicated that the actual HPSI pump flow exceeds the flow assumed in i

the small break LOCA analysis, by approximately 100 gpm, to compensate for the lack |

of charging flow once the RCS pressure dropped below the HPSI pump shutoff
pressure.

l

During the initial part of the small break LOCA, the RCS pressure is above the HPSI
pump shutoff pressure, and only charging provides injection flow. The consequence of
the lack of charging flow du ng this time when RCS pressure is above 1300 psia, when id

2
HPSI cannot inject, was also evaluated. The RCS pressure profile for the 0.04 ft break
shows that the RCS pressure would reduce to approximately 1300 psia in the first 3
minutes whereas the peak clad temperature occurs at approximately 40 minutes. The
total loss of injection flow for the first three minutes results in a negligible decrease in
inventory,108 gallons, which is more than made up by the higher actual HPSI flow
during the remainder of the event. Therefore, the lack of charging flow during a small
break LOCA would not cause any acceptance criteria to be exceeded.

The charging pumps are also used to provide highly concentrated boric acid to the
RCS for reactivity control. Operations personnel would have been able to restore
charging for long term reactivity control.

Therefore, none of the accident analysis acceptance criteria would have been
exceeded, and the margin of safety was not compromised by this event.

I
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SIMILAR EVENTS !
|
|

There are no other events known wherein CVC charging pump capability upon a SIAS
was lost.

1
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