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At 0933 on April 25,1985, Unit 2 was manually tripped while operating in KEE
1 at 1005 power. This trip was caused by a rapid degradation of the 21A
Reactor Coolant Pmp shaft seal. This was evidenced by an increase in
controlled bleedoff flow, degradation of seal pressure staging and a resultant
shutting of the controlled bleedoff excess flow check valve just prior to the
trip. 21 Atanspheric Dmp Valve stuck open contributing to a Reactor Coolant

0System cooldown to 517 F. By 1000 the reactor plant was stable and boration
to shutdown had conmenced. Subsequently, the plant was cooled down to affect
seal replacanent. The seal was replaced and Unit 2 was restored to operation,

on May 6, 1985.

'lho days prior to the trip, teiperature fluctuations (over a 5 hour period) in
the conponent cooling water systen caused large pressure oscillations between
the stages of 21A seal that continued until it degraded requiring a manual
trip. 21A seal had exhibited some pressure oscillations in the past.

An investigation has been initiated to determine the effect of service water ;

and caiponent cooling water system transients on reactor coolant pmp |
operation. 21. Atanspheric Dmp Valve was repaired and an inspection program
was begun which should prevent similar failures in the future.
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On the morning of April 23,1985, 21A Service Water (SIM) heat exchanger was
renoved fran service, the saltwater side tube inlet cleaned, and restored to
service causing flow variations in the saltwater system. Since the SIM system
is cooled by the saltwater (SW) systen, when a SIM heat exchanger is raroved
fran service, teTperatures and flows change in the SW cooling system. The
carponent cooling water (CDV) systen is also cooled by the SW systen and is in
parallel with the SIM system. So when a change in the SIM lineup af fects the
SW flow, a related affect is experienced in the SW cooling to the (DV heat
exchangers, causing OOV tarperatures to change.

As the SIM lineup was altered on April 23rd to renove 21 SIM heat exchanger
fran service, a teTperature transient was imposed on 21 OOV heat exchanger of
about 20 degrees F peak to peak. The Control Roan Operator (G O) monitored
21A seal performance during this time and regulated SW flow in an attenpt to
stabilize the transient on 21 00V heat exchanger. 'Ih i s teTperatute
transient appears to have caused large pressure oscillations to develop
between the stages of 21A Reactor Coolant PuTp (RO) shaf t seal. Also 21A
lower seal tenperature began to slowly rise at a rate of about 3 degrees / hour
fran a value of about 125 degrees F. Pressure oscillations varied fran 300-
500 psi on both the upper and middle seal cavity pressure indications.

The remining three RQ shaft seals were not adversely affected by the
transient. Pressures and teTperatures on these seals were closely monitored
and they responded as expected during the transient with no noted degradation
resulting.

21A lower seal temperature continued to rise until it leveled off at about 155
degrees F by early morning of April 24th. Pressure oscillations between the
seal stages continued. No notable changes were observed on 21A seal until
early in the morning on April 25th, when 00V flow was increased to 21A R@.
Then 21A lower seal temperature began to slowly drop (as expected) at a rate
of about 3 degrees / hour. The GOs continued to closely monitor 21A seal
performance.

At 0925 on April- 25, 1985, Controlled Bleedof f (GO) lli/Lo flow alarms began
to alarm repeatedly on 22B R@ shaf t seal, alerting the operator to abnormal
G O flow. 21A RO seal cavity pressure began to fluctuate by about 600 psi.
OD flow alarms began to occur for 21A, 21B, and 22A RQ seals along with the
already alarming 22B G O flow. These alarms lasted for several minutes. It
was evident to the GOs that 21A GO flow had began to increase markedly
indicating a further degradation of the seal staging.
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At this point 21A RCP middle and upper seal cavity pressures increased to
2200 psi, pressure oscillations in the RCP OD header stabilized and settled
out at about 60 psi, and lower seal teTperature began to drop quickly. Based
on these observations, the 00 correctly deduced that the excess flow check
valve on the CB0 line fran 21A RCP seal had shut due to increased OD flow
through the seal. 228 0 0 flow alarms stopped at this point.

The Gntrol Roan Supervisor, Shift Supervisor, and General Supervisor
Operations (acting) were informed of the situation. The Shift Supervisor and
the General Supervisor Operations (acting) determined that Unit 2 should be
manually tripped.

At 0933 with Unit 2 at 10096 power in MIE 1, the 00 tripped the Unit 2
reactor and turbine. The steps of Bnergency Operating Procedure-1 were
caimenced. 23 Auxiliary Feedwater Pmp automatically started imnediately
af ter the trip with the actuation of the Auxiliary Feedwater Actuation Signal
(AFAS).

Since both Main Feedwater (EV) pmps were being operated in manual node of
operation, the 00 tripped 22 EV pump manually as 21 MBV pmp tripped on a
high discharge pressure signal.

Approximately 60 seconds af ter the manual reactor trip, the 00 secured 21A
RCP. Win steam was manually initiated to the steam driven AMV pmps (21 and
22) to assist in restoring steam generator level control.

After the trip, 21 Atanspheric Dmp Valve opened and failed to shut as
expected. This conplicated control of the Reactor Coolant Systen (RG)
cooldown. RCS temperature decreased to 517 degrees F before it was
stabilized. BCS pressure decreased to about 1900 psi and pressurizer level

,

! dropped to about 70 inches. 21 ALnospheric Dmp Valve and steam generator
| blowdown were isolated.

f ARV flow was increased to restore steam generator level and steam generator
L blowdown was placed back in service. EV was restored and ARV was secured.

By 1000 the reactor plant was well stabilized and the 00 cmmenced borating'

to a shutdown concentration.

! 'Ihe reactor plant was cooled down and preparations were made to replace 21A
R@ seal. The seal was replaced, 21 Atnospheric Dmp Valve was repaired, and
Unit 2 was brought to criticality at 1905 on May 5, 1985. At 0252 on May 6,
1985, Unit 2 was paralleled to the grid.
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Throughout the event, the actions of the 0 0s were proper and based on a
correct assessnent of plant conditions.

21 Atnuspheric Dirnp Valve malfunctioned due to a fault in its Moore Products
Valve Positioner (Wdel 72G315). The positioners have a potential for their -

internal levers to interfere with one another causing the levers to disengage
resulting in the dunp valve failing to close. Interference can be detected if
an inspection and stroke test are performed. Alterations can be made to the
positioner to prevent the interference fecm occurring. Adjustments will be
made to these valve positioners if required as each will be inspected during
valve stroking and prior to subsequent positioner installations.

The specific mechanism of failure for 21A IKP seal has not been determined.
It exhibited symptoms of increased degradation several months before the trip,
and had been closely watched by trending performance indicators on a daily
basis. 'Ihese synptoms (larger than normal pressure oscillations) lessened to
more normal values which had remained relatively consistent until the OOV
transient on April 23, 1985. The OOV tenperature transient was enough to
cause the suspect seal to degrade further. The shaft seal is manufactured by
the Byron Jackson Pump Division of Borg-Warner Corporation. It is a four-
stage seal (including the vapor seal) used on a type DFSS reactor coolant
ptzip, size 35 x 35 x 43. The seal had been in operation for 18 months in 21A
IKP at the time of degradation. An additional investigation of the precursors
to this event has been initiated. This investigation will examine what affect
COV- and . SIBV transients have on IEP shaft seal teTperatures, and hence
operation and reliability.

ASSESSENT T SAFEIY GNIB@NKES AtO IlWLImrIO4S OF 'IHIS EVENT

|

This event occurred with Unit 2 at 100% power . in MIE 1. All leakage past the,

lower, middle and upper stages of 21A IEP shaf t seal went into the GO line or
out the vapor seal drain line. Once the excess flow check valve shut at 10i

gpn flow, RG pressure was held entirely by the vapor seal. No resultant
leakage to the containment occurred since the vapor seal functioned as
designed. 21A vapor seal'was subject to full IKS pressure, with the RCP
operating, for just a few minutes. E nually tripping the reactor plant and
securing 21A RCP within one minute of the trip minimized any potential for
subsequent shaft seal degradation.

i
| Because of the pronpt and correct actions of the OOs, no significant safety
| consequences resulted from this event.
|
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Since the reactor was at 100% power, this event would not have been nore
m. ,Isevere under other reasonable and credible alternative conditions. There was

no other equipment inoperable which contributed to the event.
d

'An examination of previous LERs dealing with manually tripping because of IKP
Iseal degradation revealed no similar events.

The contact person for this event is D. S. Elkins, 301-260-4971.
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BALTIMORE G AS AND ELECTRIC COMPANY
P.O. B O X 14 7 5

B ALTIMOR E. M A R YL AN D 21203

NUCLEAR POWER DEPARTMENT
COLVERT CLIFFS NUCLEAR POWER PL ANT
LU58Y. MARYLAND 20657

kMay 23, 1985

U. S. Nuclear Regulatory Conmission Docket No. 50-318'
Document. Control Desk . License No. DPR 69
Washington, D. C. 20555

Dear Sirs:

The attached ER 85-01, Unit 2 is being sent to you as required by
10 CFR 50.73.

Should you have any questions regarding this report, we would be.
pleased to discuss them with you.

Very truly yours,

'

L. B. Russe 1
Plant Superintendent

#

LBR/f /pah

cc: Dr. Thomas E. bbriey
Director, Office of Management Infonnation

and Program Control
Messrs: A. E. Lundvall

J. A. Tiernan
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