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This LER is revised to more completely present the event in accordance with NUREG
1022, Supplement 2, and to provide additional information relevant to the task force
findings. This report was revised in its entirety.

.

On occurrence of this event on January 28, 1987, units 1 and 2 were in mode 5 at
zero percent power. Previous to this event, the unit I reactor coolant system (RCS)
water level was drained down to elevation 695 feet 6 inches for steam generator (SG)

maintenance work. Due to a faulty level indication of 696 feet 6 inches in the RCS

j water level indication system, the operator was lowering the water level back to
approximately 695 feet 6 inches. The residual heat removal (RHR) pump 1A-A began to
lose suction as indicated by the motor current and pump flow rate meters oscillating
and the miniflow valve opening. The oper tor immediately stopped the pump; entered

N the action statement of Technical Specification (TS) Limiting Condition For

o@gOperation(LCO)3.4.1.4;andbegantoalignRHRpump1B-Bforletdowntochemical
rQ o. volume control system (CVCS), vent pump 1A-A, and raise water level using the
o5 charging pump. Shutdown decay heat removal was lost at 0620 EST and reinstated at
M 0750 EST. RCS temperature increased by 20 degrees F, and the detectable boron

concentration was not reduced. Approximately 500 gallons were spilled from the SG
oac
g manways since the water level was being increased by the charging pump. No

,

personnel were injured, and there was no equipment damage. The cause of the faulty
b4 level indication was collection of debris in the inlet to the sight glass which was

k being monitored. Operations initiated weekly flushings of the sight glass and
U

bo$
installed a redundant tygon tube which will be compared to the sight glass level on

.to a daily basis. In addition, a task force was established to investigate this event
and to make recommendations for further actions to prevent recurrence. Presently,
the RCS has been filled, the SG work completed, and all systems are in normal p2,

I operation for mode 5. I
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This report is being revised to more completely report this event in general and
to provide the recommendations of the task force which performed the
investigation. The report was revised in its entirety.

DESCRIPTION OF EVENT

On occurrence of this event on January 28, 1987, unit I was in mode 5 (0 percent
power, atmospheric pressure, 95 degrees F), and unit 2 was in mode 5 (0 percent
power, 285 psig, 127 degrees F).

Before this event, the unit I reactor coolent system (RCS) (EIIS System AB) had
been drained down to elevation 695 feet 6 inches to allow the maintenance on the
steam generators (SGs) (EIIS System AB) which required removal of the primary
manways. Surveillance Instruction (SI)-673, " Reactor Coolant System Level
Verification Using Sight Glass or Tygon Tubing," was in progress. This SI
documents the RCS level from sight glass indication every 30 minutes which is
monitored via TV camera hookup in the number one fan room inside containment to
a TV monitor in the main control room (MCR). At 0100 EST, the SI-673 reading
indicated RCS level normal (i.e., 695 feet 7 inchos). At 0130 EST the unit
operator (UO) could not see the top of the water column in the sight glass via
the TV monitor. Subsequently, the UO sent an assistant unit operator (AUO) to
verify the level at the sight glass in the fan room. The AUO found the sight
glass indicating 11 inches above the previous rerding (696 feet 6 inches) and
completely off the scale in use. The AUO verified the vent line to the sight
glaus was open, and that the sight glass scale had not moved.

At 0330 EST, while not being able to explain the level increase but assuming it
to be correct, the UO began to decrease level back to 695 feet 6 inches at the
rate of approximately 30 gpm. At 0620 EST, it was observed that the IA-A
residual heat removal (RHR) (EIIS System BP) pump had erratic amperage readings
and a fluctuating flaw rate. The pump was immediately stopped, and Technical
Specification (TS) Limiting Condition For Operation (LCO) 3.4.1.4 was entered.
At this time, the sight glass was indicating an RCS level of 696 feet 4 inches.t

The UO referred to Abnormal Operating Instruction (AOI)-14 " Loss of RhR
Shutdown Cooling," and System Operating Instruction (SOI)-74.1A, " Residual Heat
Removal System," and began to increase water level via charging flow e.t 0620 EST
in preparation to start the IB-B RHR pump for RCS cooling and letdown to the
chemical and volume control system (CVCS) (EIIS System CB). At 0714 EST, when
information was received from the SG maintenance personnel that the level was
near spillover, the UO stopped charging and verified closed VCT outlet valves
and RWST supply valves to the charging pumps. The sight glass level indication
reached 696 feet 10 inches causing water spillage through the open SG manways
which lasted for 10 to 15 minutes. Approximately 500 gallons of RCS water were
spillod through the SG manway. No personnel injury or contamination occurred
during the event. At 0750 EST, LCO 3.4.1.4 was exited when the IB-B RHR pump
was started and had achieved a flow rate of 2500 spm.
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At OE03 EST, Operations opened the 480-volt breakers for lower containment
electrical outlets, and an inspection team was sent into containment to assess
the damage and secure equipment. No equipment damage was identified. With RHR
in letdown, the RCS level was stabilized by Operations; cleanup operations were
commenced and completed by 1130 EST. Maintenance work was resumed on the SGs at
1530 EST.

At 1740 EST, tygon tubing was installed to provide a redundant check of RCS
level. At 1950 EST, the sight glass was flushed and debris was removed. At
2248 EST, the RCS level was raised to 695 feet 8 inches to verify the operation
of level indication on sight glass and tygon tubing and ensure consistency
between the two. Also, subsequent conversations with the UO on February 27,
1987, have indicated that the IA-A RHR pump mini-flow valve had begun to open up
before shutting the IA-A RHR pump down. This was positive indication that pump
suction had been lost. Based upon this discovery, this event was reported at
1213 EST on February 27, 1987, in accordance with 10 CFR 50.72, paragraph
b.2.iii.

The sight glass method of monitoring RCS level is used during certain modes of
I operation for both units 1 and 2. The immediate actions by the UO minimized the

time for which there were no RHR pumps running. This event occurred on unit 1
i and did not affect safe operation of unit 2.

CAUSE OF EVENT

The root cause for this event has been determined to be an unforseen failure of
RCS level detection system. The extended unit 1 outage (unit I has been
shutdown since August 1985), and its associated lack of RCS flow had allowed for
an accumulation of debris in the inlet to the sight glass. The debris
accumulation acted as a check valve for level decreases. It is not known at
this time what is the source of the debris.

ANALYSIS OF EVENT

This event resulted in loss of residual heat removal capability and is
reportable in accordance with 10 CFR 50.73, paragraph a.2.v for unit 1.

A conservative decision has been made for this event that both trains of RHR
| pumps were inoperable as a result of the apparently low RCS water level. The

IB-B RHR pump could have been actuated upon opening of the supply valve from thei

RWST. Also, it is not known if the IA-A RHR pump did become air bound. The
prompt action by the UO to stop RHR pump 1A-A helped minimize any potential for
damage.

i
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Based upon data collected by SI-38, " Shutdown Margin," the RCS was not diluted
during this event. In addition, the amount of decay heat available was
considerably reduced because of the extended outage, and because one-third of
the core has been loaded with new fuel. The RCS temperature did increase from
95 degrees F to 115 degrees F during the time RHR was out of service. The RCS
temperature increase could have been much higher had the event occurred
following an extended run at power and had the unit not been refueled.

No damage to plant equipment or personnel occurred as a result of the
approximately 500 gallons of RCS water which spilled through the SG manways.
The exposure for the cleanup effort totaled 0.84 man-rem. The containment air
monitors indicated no appreciable increase in airborne activity.

This event could only occur in modes 5 or 6 since the SGs were under repair, and
the manways were off. There was no danger to plant personnel since there was
proper communication between the UO and maintenance personnel. All personnel
wete evacuated from the effected areas before the spill, and there was no danger
to the public since there was no release to the environment.

CORRECTIVE ACTIONS

The immediate actions taken were to regain normal RCS water level and initiate
RHT cooling. Interim actions were taken to increase the reliability of the
level indicating system. These actions are to perform a weekly flush of the
sight glass and to compare the sight glass reading to that of the tygon tubing
on a daily basis, while the RCS level is in the sight glass range.

In addition, a task force was established to review this event and to propose
actions to prevent recurrence. Based upon this task force review, the following
actions were recommended, reviewed by PORC, and approved by the plant manager.

1. A diverse level indicating system should be installed on the RCS.

2. The elevations of pertinent features in the open reactor system
(RHR nozzle, loop centerline, SG manways, vessel flange, purge j
vents, etc.) should be determined and documented in an
appropriate procedure. This will allow for a consolidated
location of this information for use by the operators.
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3. The existing 3/8" sense line to the sight glass will be evaluated
following the results of the periodic flush and comparison check
with the tygon tube. The line size will be enlarged if
appropriate.

4. The sight glass sense line should be flushed, and any debris
that is removed should be analyzed to determine origin and
impact of material.

Presently, the SG work has been completed, the RCS is filled, and all systems
are in normal operation for mode 5.

ADDITIONAL INFORMATION

Previous reports of loss of decay heat removal capability due to low RCS
level - 2 - SQRO-50-327/85040 and -328/83101.
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TENNESSEE VALLEY AUTHORITY
Sequoyah Nuclear Plant
Post Office Box 2000

Soddy-Daisy, Tennessee 37379

April 30, 1987

I

I U. S. Nuclear Regulatory Conunission
| Document Control Desk
' Washington, DC 20555

Gentlemen;
|

TENNESSEE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PLANT UNIT 1 - DOCKET NO.
50-327 - FACILITY OPERATING LICENSE DPR-77 - REPORTABLE OCCURRENCE REPORT

! SQRO-50-327/87012 REVISION 1

The enclosed revised licensee event report provides additional details

| concerning loss of shutdown decay heat removal resulting from false
indications of reactor coolant system level in sight glass due to debris
accumulation. This event was previously reported in accordance with 10 CFR
50.73, paragraph a.2.v. on February 27, 1987.

| Very truly yours,

TENNESSEE VALLEY AUTHORITY

L. M. Nobles
Acting Plant Manager

Enclosure
cc (Enclosure):

J. Nelson Grace, Regional Administrator
U. S. Nuclear Regulatory Commission
Suite 2900
101 Marietta Street, NW
Atlanta, Georgia 30323

Records Center
Institute of Nuclear Power Operations
Suite 1500

|
1 1100 Circle 75 Parkway
! Atlanta, Georgia 30339
|
! NRC Inspector, Sequoyah Nuclear Plant

1983-TVA 50TH ANNIVERSARY
An Equal Opportunity Employer


