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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Hashington, D.C. 20555

Docket No. 50-293
Llctase No. DPR-35

Dear Sir:

The enclosed Licensee Event Report (LER) 91-007-00 " Completion of a Shuidown
Due to Drywell floor Sump Leakage Rate and Subsequent Scram Signal While
Shutdown", is submitted in accordance with 10 CFR Part 50.73.

Plehse do not hesitate to contact me if there are any questions regarding this
report.
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G. H. Davis

DWE/bal

Enclosure: LER 91-007-00

cc: Mr. Thomas T. Hartin
Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
475 Allendale Rd.
King of Prussia, PA 19406

Hr. R. B. Eaton
Div of Reactor Projects I/II
Of fice of NRR - USNRC
One White Flint North - Hall Etc.n 1401
11555 Rockville Pike
Rockville, MD 20852

Sr. NRC Resident Inspector - Pilgrim Station
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On April 29,1991 at 1912 hours, a Technical Specification required shutdown was
completed. A voluntary shutdown had been initiated at 1415 hours because of
fluctuating recirculation pump seal pressures. The required shutdown was initiated
at 1650 hours as a result of Drywell sump monitoring data. An Unusual Event (UE)
was declared at 1650 hours because the Drywell floor sump (unidentified leakage)
leakage rate was greater than 5 gpm. The shutdown was required by Technical
Specification 3.6.C.3. After the shutdown, an unplanned Reactor Protection System
(RPS) scram signal occurred at 1935 hours when the Scram Discharge Volume (SDV) high
water level scram bypass switch was moved to the NORMAL position while a sensed SDV
high water level condition existed. The RPS was reset at 1937 hours. The UE was

- terminated on-April 30. 1991 at 0025 hours. The cause for the shutdown was the end
of useful life of the Recirculation System Loop 'B' pump cartridge type dual
mechanical seal that was manufactured by Byron Jackson Pumps, Inc. The
Recirculation System Loops 'A' and 'B' pump seals were previously scheduled for
replacement and will be replaced prior to startup from the current refueling
outage. The cause for the scram signal was utility licensed operator error. The
responsible operator was counseled. The approved procedure for resetting the RPS

| was strengthened. The required shutdown was initiated when the reactor mode
selector switch was in the RUN position, the RV pressure was 958 psig with the RV'

water temperature at 539 degrees fahrenheit, and the reactor power level was 48
percent. This report is submitted in accordance with 10 CFR 50.73 subparts
(a)(2)(1)(A) and (a)(2)(iv), and these events posed no threat to the public health
and safety.
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The leakage of water and/or steam within the Drywell (primary containment) is
detected and monitored by the Drywell sumps and atmosphere sampling systems. There:

are two Drywell sumps. The Drywell equipment drain sump receives drainage from
identified sources and has a cover and raised curb to prevent floor drainage from
intermixing with equipment drainage. The floor drain sump receives leakage from
unidentified sources. Each sump is routinely pumped every four hours in accordance
with Procedure 2.1.15.(currently Rev. 85). The leakage rate is calculated, and the
rate from each sump and the combined leakage rate for both sumps are reviewed to
detect increases. Identified or unidentified leakage in excess of normal-backgrourJ
counts is potentially indicative of a reactor coolant leak. In addition to the
Dry.911 sumps, the Drywell atmosphere sampling system provides for monitoring
airborne radioactivity levels within the Drywell. The system consists of two
permanently installed panels (C-19A/B). Each panel is capable of monitoring the
Drywell atmosphere for particulate, halogen, and gaseous activity.

Each Recirculation System pump is provided with a seal cartridge assembly consisting
of an inner seal (number 1) and an outer seal (number 2). The seals function to
minimize the leakage of water from the pump where the pump shaft penetrates the pump -

housing. Each seal in the cartridge is capable of sealing against pump design
pressure so that any one seal can limit leakage if the other seal should fail. A
labyrinth seal (breakdown bushing) is provided along the pump shaft to minimize !

leakage if a gross failure of both seals occurs. Each pump is equipped with
'

instrumentation that includes seal pressure, seal staging flow, and seal,

temperature. The instrumentation provides signals for monitoring and alarm :
functions on Control Room Panels C-904C and C 904R. A seal purge system provides
high pressure Control Rod Drive (CRD) System water that cools the seals and improves
the useful life of the seals by providing clean water to the seals.

On December 25, 1990 at approximately 2000 hours, routine pumping of the equipment
and floor sumps revealed an increase of approximately 0.4 gpm since the previous-(at
1600 hours) pumping of t;e floor sump. An additional increase of approximately 0.3
gpm was identified ht the subsequent (at 2400 hours) pumping of the floor sump. 1

Invutightica revealed that the seal pressure of the outer seal had decreased from a
normal value of approximately 540 psig to approximately 75 psig,.and a decrease in
ths equipment sump leekage rate from approximately 1.7 gpm to 1.3 gpm with a similar
int.rease in the floor sump leakage rate. Those changes indicated the outer seal
(Nmber 2) was deteriorating.

On April 28,-1991 at 1540 hours, a Recirculation System pump 'B' seal staging flow
alarm and a step increase in the outer seal temperature occurred. The e,,uipment
sump and floor sump were pumped and the leakage rates were approximately 1.0 gpm and
3.0 gpm, respectively. The sumps were pumped hourly untti 2000 hours; the equipment
sump leakage rate was steady at 0.9 gpm and the floor sump leakage rate was
relatively steady at 1.6 gpm. Subsequent pumping revealed varying floor sump
leakage rates between 1.4 gpm to 2.7 gpm. The individual Drywell sumps leakage
rates and total leakage rate remained below the limits- specified by Technical

- Specification 3.6.C and identified in Generic Letter 84-11 Attachment 1 Item B that
is incorporated into Procedure 2.1.15. i
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LVENT DESGIPTION

0n April 29, 1991 at 1912 hours, a Technical Spec'ftcation required shutdown was
completed when the reactor mode selector switch (RMSS) was moved from the RUN
position to the SHUTDOHN position. This action was taken in accordance with
Procedure 2.1.5 (Rev 5), " Controlled Shutdown from Power", and resulted in the
expected Reactor Protection System (RPS) scram signal and scram. The shutdown was
specified by Technical Specification 3.6.C.3 because the Drywell floor sump
(unidentified) leakage rate was identified to oc greater than 5 gpm at 1650 hours.
Because the leakage rate was greater than 5 ypm (the leakage rate was approximately
6.8 gpm), an Unusual Event (UE) was declare 0 in accordance with the administrative
requirements of Pilgrim Station Emergency Flan Implementing Proces'" EP-IP-100
(Rev. 2), " Emergency Classification", Attachment i section 3.3.1.1 at 1650 hours,

failure and Halfunction Report (FLHR) 91-122 was written to document that the
Drywell floor sump leakage rate had exceeded 5 gpm. The NRC Operations Center was
not Uted of the initiation of the required shutdown in accordance with 10 CFR 50.72
on April 29, 1991 at 1711 hours.

The scram that occurred as a result of moving the RMSS to the SHUTDOWN position at
1912 hours resulted in an expected decrease in the RV water level due to shrink
'' a., a decrease in the void fraction in the RV water). The level momentarily.

decreased to approximately -10 inches (narrow range). The decrease in the RV water
level to less than the low RV water level setpoint (calibrated at approximately +12
inches) resulted in actuations of the Primary Containment isolation Control System
(PCIS) and Reactor Building Isolation Control System (RBIS).

The PCIS actuation resulted in the following designed responses:

The inboard and outboard Primary Containment System (PCS) Group 2/ Sampling*
System isolation valves that were in the open position, closed
automatically.

The inboard and outboard PCS Group 3/ Residual Heat Removal (RHR) System*
isolation valves, in the closed position, remained closed.

The inboard and outboard PCS Group 6/ Reactor Water Cleanup (RHCU) Systeme

isolation valves, in the open position, closed automatically.

The RBIS actuation resulted in the following designed responses:

The Secondary Containment System (SCS)/ Reactor Building Trains 'A' and 'B'*
supply and exhaust ventilation dampers closed automatically,

The SCS/ Standby Gas Treatment System (SGTS) Trains 'A' and 'B' startede

automatically.

The PCIS and RBIS circuitry was reset at approxima'ely 1923 hours and the affected ,

lsystems were returned to normal service,

,ce ,- - -
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Aft Y t Y sI$ YoYn',$ n M h the control rods in the inserted position, an unplanned
RPS scram signal occurred on April 29, 1991 at 1935 hours when the Scram Discharge
Volume (SDV) high water level scram bypass switch was moved from the BYPASS position
to the NORMAL position while the RHSS was in the SHUTDOWN position. This action was
taken as part of resetting the RPS circuitry after the RHSS was moved to the
SHUT 00HN position at 1912 hours. The RPS was reset at 1937 hours, ffHR 91-123 was
written to document the unplanned scram signal. The NRC Operations Center was
notified in accordance with 10 CFR 50.72 on April 29, 1991 at 2020 hours.

|

The UE was terminated on Apri! 30, 1991 at 002S hours when the n ywell floor sump '

r
leakage rate was approximately 1.8 gpm.

On April 30, 1991 at 0117 hours, the RV water level was being increased to
approximately +35 inches as part of stroke testing the RHR System / Shutdown Cooling
(SDC) suction piping isolation valve H0-1001-50. A PCl3 Group 1/ Main Steam
isolation signal occurred and is separately reported in LER 50-293/91-008.

Cold shutdown was achieved by 0855 hours when the RV water temperature was !

approximately 208 degrees fahrenheit. The WHR System was put into service in the I

SDC mode at 0934 hours. |

After the Drywell was de-inerted, an initial Drywell inspection began on
April 30, 1991 at approximately 1200 hours. The inspection revealed evidence that
leakage from the Recirculation System Loop 'B' pump outer seal had occurred.

The required shutdown was initiated when the RMS$ was in the RUN position, the RV
pressure was 958 psig with the RV water temperature at approximately 539 degrees
Fahrenheit, and the reactor power level was 48 percent.

CAUSL

The reason for the Technical Specification required shutdown was an increase in the
Drywell floor sump leakage rhte to greater than 5 gpm. The cause for the increase
in the leakage rate was the end of useful life of the inner seal (number 1) of the
Recirculation System Loop 'B' pump. On April 29, 1991, and prior to the initiation
of the required shutdown, the Drywell floor sump leakage rate was relatively steady
at approximately 2.5 gpm and the Drywell equipment sump leakage rate was steady at
approximately 0.9 GPM. At 1350 hours, rapid fluctuations in Recirculation System
Loop 'B' pump seal pressures were observed, and a slight increase in Drywell
temperatures and pressure also occurred. The Drywell temperatures and pressure
decreased to normal values after additional Drywell cooling and SGTS venting from
the Torus atmosphere was initiated. A voluntary shutdown was initiated at 1415
hours. The Recirculation System Loop 'B' pump was secured from operation at 1450
hours. At 1650 hours the Drywelt ficoi : ump leakage rate was confirmed to have
increased to approximately 6.8 gpm and tha Technical Specification required shutdown
was initiated at that time.

The Recirculation System pumps 'A' and B' are vertical recirculating pumps and were
manufactured by Byron Jackson Pumps Inc., size 28x28x28, type DVSS. The seal, a
cartridge type dual mechanical seal, was also manufactured by Byron Jackson pumps.
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"" tie"UIIs~eloITh7uTpTW'ed scram signal was utility licensed operator error. As a,

result cf moving the RMSS to the SHUIDOWN position at 1912 hours, an expected RPS
scram signal and scram occurred. A scram results in the introduction of CRD System
water into the SDV tanks. As part of resetting the RPS, the SDV bypass switch was
moved to the BYPASS position in accordance with Procedure 2.1.6 (Rev. 29), " Reactor
Scram". While in the BYPASS position, the bypass switch provides an SDV high water
level scram bypass function. The bypass function is provided by the SDV high water
level scram bypass relays. The bypass relays enable the RPS circuitry to be reset
and the SDV tanks (west and east) to be drained. After the SDV tanks were drained,
an SDV high water level signal existed. The signal existed because the high water
level sensors, i.e. resistance temperature detectors (RTDs), were not then
sufficiently reheated. The movement of the SDV bypass switch to the NORKAL position
at that time was contrary to Procedure 2.1.6 (section 5.0) because the SDV high
water level scram indication had not cleared. The sensed SDV high water level
condition together with the movement of the SDV bypass switch to the NORKAL position
resulted in the unplanned scram signal.

CORRECTIVE ACTION

The following actions have been taken or planned for the Recirculation System pumps
'A' and 'B' seals.

The seal cartridges were previously scheduled for replacement during this*
refueling outage (RfD B) and will be replaced prior to startup. Thc

refueling outage began on May 4, 1991.

The replacement of the seal cartridges is currently scheduled for every*
second refueling outage (approximately every three and one-half years).
The frequency is based on the average time between pump seal replacements
since 1981 for the pump 'A' (4.85 years average) and pump 'B' (3.66 years
average). The pump 'A' seal cartridge was last replaced in December 1984
and the pump 'B' seal cartridge was last replaced in September 1985. The

preventive maintenance program is controlled in accordance with Procedure
1.8.2, " Preventive Maintenance Tracking Program". The frequency for
replacing the cartridges may be changed as additional experience indice.tes.

The following actions have been taken or planned for the unplanned scram signal.

The responsible operator was counseled.*

| * Procedure 2.1.6 was revised. The revision (to Rev. 30) added a
|

verification action to step [7)(f) in section 5.0. Essentially, the action
is for the shif t Nuclear Operating Supervisor (senior licensed operator) to
verify that the SDV water level alarm indichtions (high level and not
drained) have cleared prior to moving the SDV bypass switch to the NORMAI,
position.

An Engineering Service Request (ESR 91-326) has been written. The ESR was*
written to review the SDV circuitry for possible improvements relative to
operator information anJ control,

i

(
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These events posed no threat to the public health and safety.

The Drywell sumps vere operable and the Drywell atmosphere sampling Panel C-19B was L

operable. Therefore, adequate means for detecting and monitoring leakage within the
Drywell existed during the period of power operation when the Drywell sumps and,

atmosphere sampling systems were required to be operable and when the Drywell floor
sump leakage rate exceeded 5 gpm.,

The maximum Drywell floor sump leakage rate that occurred during the shutdown was
approximately 12.2 gpm. That leakage rate was less than the RV water makeup l

capabilities of the feedwater System or CRD System.
,

The manual scram resulted in a decrease in-the RV water level- to approximately -10
' inches (narrow range). The decrease was the expected response to the scram and ,

accompanying shrink in the RV water. The PCIS and RBIS actuations were the designed r

responses to a low RV water level (less than +12 inches). ,

The Technh:a1 Specification 2.1.I Limiting Safety Setting for actuation of the Core
Standby C @ ling Systems (CSCS) is -49 inches. During the event the lowest RV water ,

level thac occurred, approximately -10 inches, was approximately 30 inches above the
.

.CSCS setpdint (calibrated at approximately -46 inches). In addition, the level was
approximately 117.5 inches above the level that corresponds to the top of the active
fuel zone.

The unplanned SDV high water level scram signal occurred when the SDV bypass switch
was moved.to the NORMAL position because the high water level sensors (RIDS) had not
reheated sufficiently after the SDV tanks were drained. The water that had been
introduced into the SDV. tanks was the expected result of the scram that was manually i

initiated for the completion of the shutdown. The keylocked SDV high water level ,

scram bypass switch was put in the BYPASS position in order to reset the RPS
circuitry and drain the water from the SDV tanks. The bypass function provided by
the SDV bypass switch is available only when the RMSS is in the REFUEL or SHUTDOHN
position.

This report is submitted in accordance with 10 CFR 50.73(a)(2)(1)(A) because of the
completion of a. Technical Specification required shutdown.

,

This report is also submitted in accordance with 10 CFR 50.73(a)(2)(iv) because the
scram signal _ resulting from moving the SDV bypass switch to the NORMAL position

, _

while a sensed SDV high water level condition existed was not planned,

t ^
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SIMILARITY TO PREY 1QVS EVENTS

A review was conducted of Pilgrim Station LERs submitted since January 1984. The
review focused on shutdowns caused by the leakage rate of the Drywell sumps, and
scram signals occurring while resetting the RPS that were caused by operator error.
The review revealed no previous shutdowns caused by the Drywell equipment sump or
floor sump leakage rate.

For scram signals occurring while resetting the RPS, the review identified a similar
event reported in LER 50-293/89-020-00.

For LER 89-020-00, a scram signal occurred while shutdown. At the time of the
event, the RMSS was in the SHUTDOHN position, the control rods were in the inserted
position, the RV pressure was zero psig and the RV water temperature was 189 degrees
Fahrcnheit. The scram signal occurred when the SD\ bypass switch was moved to the
NORMAL position while a sensed SDV high water level condition existed. The cause
was utility licensed operator error. The responsible operator was verbally
reprimanded for f ailing to follow the approved procedure (2.1.6 Rev. 24). The
procedure was also revised after the event. The revision added a supplemental step
to check the process computer alarm typer for the status of the SDV water
indications (high water level and not drained) after the Panel C-905R indications
have cleared and prior to moving the SDV bypass switch to the NORMAL position.

ENERGY INDUSTRY IDENTiflCATLON SYSTEM ([JISLCQQ[S

The EIIS codes for this report are as follows:

COMPONENTS CQD[S

Pump P

Seal SEAL
Switch, Hand (SDV Bypass Switch) HS

S15118S

Containment Environmental Monitoring System (Drywell Sump
System) IK
Control Rod Drive System (SDV) AA

Engineered Safety features Actuation System (RPS/PCIS/RBIS) JE
Reactor Recirculation System AD

,,%C f enn 3844 44'94
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