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On September 4, 1986, at 0940:54:955 hours, Safety Injection was actuated on low
Main Steam (SM) Line Pressure. Steam line pressure had decreased due to a SM
Bypass t.o Condenser Control Valve failing to close. The SM Bypass to Condenser
Control (SB) valveo were being used to control Reactor Coolant temperature. The
unit was in Mode 3, Hot Standby, at the time of the Safety Injection.

This incident is assigned Cause Code X, Other. The malfunction of the SB valve
resulted in the depressurization of the SM line and the subsequent Safety
Injection.

This incident is reportable pursuant to 10 CFR 50.73, Sectior. (a)(2)(iv) and 10 CFR
50.72, Sections (b)(2)(ii) and (b)(1)(iv).
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BACKCROUND

The Safety Injection (NI) System (EIIS:BG) provides emergency core cooling in the
event of a break in either the Reactor Coolant (NC) (EIIS:AB) or steam systems.
Borated water is introduced into the NC System from the Fueling Water Storage Tank
to cool the ccre and to prevent the possibility of an uncontrolled return to
criticality. A.Sefety Injection signal is initiated on several conditions, one of
which is Main Steam (SM) (EIIS:SB) Line Pressure less than 725 psig.

The SM Bypass to Condenser (SB) System (EIIS:SG) artificially loads the Reactor by
dumping steam to the condenser. During load reduction, the SB valves open to
prevent a Reactor Trip or SM safety valve actuation. The SB system capacity is
approximately 35% of rated SM flow and is the preferred means of steam dump since
all discharge is retained within the secondary cycle. Bank 1 of SB (valves 2SB-9,
2SB-18, and 2SB-27) are designated as the cooldown valves and are used to remove
residual core heat. Below the Lo-Lo Tave setpoint (553 degrees F) all SB valves
except Bank 1 are automatically blocked from operation.

DESCRIPTION OF INCIDENT

On September 4,1986, the unit was in Mode 3, Hot Standby, with NC temperature
steady at approximately 550 degrees F. Main Feedwater (CF) (EIIS:SJ) Pump B was in
service.

At 0913:48 hours, NC Pump B was started for vibration measurements. NC temperature
started increasing due to heat generated by the additional pump. At 0932:39 hours,
Bank 1 of the SB valves was moved to the intermediate position in order to reduce
NC temperature. Only one SB valve, 2SB-9, indicated movement to the INTERMEDIATE
position. 2SB-27 indicated CLOSED and 2SB-18 indicated INTERMEDIATE throughout
this incident. As soon as 2SB-9 indicated movement, Bank 1 of the SB valves was
closed. NC temperature and Pressurizer level started decreasine,. Letdown
Isolation occurred at 0934:09 hours, on low Pressurizer level of 17%. Charging

flow increased to approximately 155 gpm. Safety Injection actuated on low steam
line pressure at 0940:54:955 hours. Both Diesel Generator load Sequencers actuated
on LOCA condition. Phase A Isolation automatically occurred. The Safety Injection
signal tripped CF Pump B, and started the NI Pumps, Residual Heat Removal (ND)
(EIIS:BP) Pumps, Centrifugal Charging Pump A, and Nuclear Service Water (EIIS:BI)
Pump B. The signal also actuated CF and SM Isolations. Motor Driven Auxiliary
Feedwater (CA) (EIIS:BA) Pumps A and B automatically started at 0941:11 hours.

Both D/G Load Sequencers completed accelerated sequencing within approximately 13
seconds. At 0945:09 hours, the Safety Injection and Containment Isolation signals
were reset. The ND and NI Pumps were secured at 0945:09 hours and 0945:12 hours,
respectively. At 0946:11 hours, normal Letdown was re-established, and Centrifugal
Charging Pump B was secured at 0948:44 hours. At 0952 hours, an Unusual Event

I status was declared. The CF Isolation signal was reset at 1007:04 hours. The CF

| Isolation valves were later realigned.
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Both Motor Driven CA Pumps were secured at 1008:45 hours. NC temperature increased
above 563 degrees F due to the SM Isolation. At 1025 hours, the Unusual Event
status was exited. At 1107 hours, 2SB-18 was found in the OPEN position. 2SB-18
was then isolated. At approximately 1117 hours, the SM Isolation signal was reset
and the SM Isolation valves were realigned. At 1138:14 hours, CF Isolation
occurred automatically on Low Tave/ Reactor Trip when Tave decreased below 563
degrees F due to the SM Isolation valves being opened. At 1139:50 hours, the CF
Isolation signal was reset and the CF Isolation valves were realigned.

CONCLUSION

This incident is assigned Cause Code X, Other, due to the malfunction of valve
2SB-18. On September 3, 1986, a Work Request was initiated due to 2SB-18
indicating INTERMEDIATE position. Prior to the opening of Bank 1 of the SB valves
during this incident, 2SB-18 was still indicating in the INTERMEDIATE position.
When Bank I was closed, 2SB-18 failed to close, resulting in the depressurization
of the SM line and the subsequent Safety Injection. A Work Request was initiated
to investigate and repair 2SB-18 failing to close.

2SB-18 is an 8 inch gate valve manufactured by Control Components International,
model B2A6-X8-X8B and is controlled by a Bailey, model 5310, positioner. A review
of NPRDS indicated no failures for either the valve or the positioner. The
malfunction of 2SB-18 is reportable to NPRDS. There is no scheduled periodic
maintenance (PM) performed on 2SB-18. The condenser dump valves are normally used
during every shutdown and startup. This frequent usage would identify any
maintenance needs.

!

When Bank I of the SB valves was opened, 2SB-27 did not respond. A post-incident,

| investigation revealed that the air supply to the valve actuator was disconnected.

| A Work Request was initiated to repair the valve. The digital computer points for
I valves 2SB-12, 2SB-21, and 2SB-27 were not indicating properly on the Operator Aid
! Computer. Work Requests were initiated to investigate and repair. Also, valve

2SM-164, the inlet drain valve for 2SM-4, will not operate from the Control Room.
A Work Request was initiated to investigate and repair.

As per Technical Specification Table 3.3-5, SM Isolation is required to occur in
less than or equal to 7 seconds upon low steam line pressure Safety Injection
signal. A review of the Transient Monitor indicated that the elapsed time between
the Safety Injection signal and the closure of 2SM-1, SM Isolation valve for Steam
Generator D, was approximately 35 seconds. A Work Request was initiated to
investigate and repair. The work request was completed on September 15, 1986, and
found the actuator guides to be binding.

2SM-1 is a 34 inch globe valve and actuator by Atwood and Morrell. A review of
NPRDS indicated no failures for the valve and actuator. The malfunction of 2SM-1
is reportable to NPRDS. There is no scheduled PM performed on 2SM-1, 2SM-1 is
partially stroke tested every quarter per IWV requirements. It was previously

tested on July 11, 1986, without incident.
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There have been two previous incidents involving Safety Injections due to equipment

failure / malfunction. LER 413/85-09 concerned the malfunction of a Pressurizer
Spray Valve and LER 413/85-12 involved the failure of a Control Power Inverter.

CORRECTIVE ACTION

(1) The Safety Injection and Containment Isolation signals were reset and all
unnecessary Safety Injection components were secured.

(2) The CF Isolation signal was reset and the CF Isolation valves were realigned.

(3) Both Motor Driven CA Pumps were secured.

(4) 2SB-18 was isolated.

(5) The SM Isolation signal was reset and the SM Isolation valves were realigned.

(6) The second CF Isolation signal was reset and the CF Isolation valves were
realigned.

(7) The identified Work requests are to be completed prior to unit restart.

SAFETY ANALYSIS

Prior to the transient, NC temperature was 553.5 degrees F. The coolant
temperature decreased t'o the lowest value of approximately 507 degrees F before
recovering. Pressurizer pressure was approximately 2240 psig prior to the
transient. Pressure decreased to a low value of 1926 psig when Safety Injection
was initiated on low steam line pressure. Af ter initiation of Safety Injection.

| Pressurizer pressure increased to a value of 2180 psig, at which point Centrifugal
' Charging Pump (CCP) B was secured, with Letdown re-established approximately 1.5

minutes later. With CCP B secured, Pressurizer and NC system pressure temporarily
decreased to a low value of 2000 psig but stabilized at 2230 psig (5 psig from the
no-load target of 2235 psig) within 2 hours of the transient. Pressurizer level
indication decreased off scale 8 minutes after opening the two steam dump valves,
and remained off scale for about 1 minute due to NC cooldown. Pressurizer level
recovered to 43%, well above the no-load target of 25%. Steam pressure was 1045
psig prior to the transient. Steam pressure decreased steadily after the opening
of the two steam dump valves to a value of approximately 747 psig, at which point a
low steam line pressure Safety Injection signal was actuated. Steam pressure
eventually stabilized at a value of approximately 800 psig.

Valves 2SB-9 and 2SB-18 opened to dump steam to the Condenser. Only 2SB-18 would
not return to the CLOSED position. Therefore, this event is bounded by
" Inadvertent Opening of a Steam Generator Relief or Safety Valve", as discussed in
Chapter 15 of the FSAR. A comparison of the actual conditions and plant response
to the transient shows this event to be conservative with respact to the FSAR

| Chapter 15 analyzed transient.
|
.
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Safety Injection (S/I) actuated as steam pressure decreased to a value of 747 psig.
All rods were fully inserted into the core at the time of the event. At actuation
of Safety Injection, the ND system, NI system, and Component Cooling (EIIS:CC)
Pumps auto-started as designed. CF Pump Turbine B was tripped, and a CF Isolation
signal was initiated as designed; the Motor Driven CA Pumps auto-started. Main
Steam Isolation valves 2SM-3, 2SM-5, and 2SM-7 closed within 11 seconds of

actuation of S/I. 2SM-1 closed within 35 seconds of actuation of the S/I signal.
CCP B was in operation at the time of the event. CCP A auto-started as designed
upon initiation of the S/I signal. Chemical and Volume Control System (EIIS:CB)
Letdown isolated prior to initiation of the S/I due to decreasing Pressurizer
level. CCP A and B suction realigned from the Volume Control Tank (VCT) and
Fueling Water Storage Tank (FWST) as designed upon initiation of S/I, and initially
delivered 320 gpm through 2NI-9A and 2NI-10B, the Cold Leg Injection valves. This
ensured delivery of minimum 2000 ppm borated water to the core. The NI pumps
delivered no water to the core, as dead head for the NI Pumps is about 1515 psig,
well below the lowest NC system pressure during this transient. NI Pump miniflow
was delivered to the FWST as the recirculation flow path.

Insertion of position reactivity due to coolant temperature decrease was
negligible. A reactivity balance calculation was performed at 2115 hours on
September 3, 1986, and at 2300 hours on September 4, 1986, showing adequate
shutdown margin.

The minimum calculated subcooling during this transient was 95 degrees F, and the
Pressurizer surge line did not empty even though the indicated Pressurizer level
dropped off scale. Also, the S/G PORV's and Code Safeties were available to dump
steam if needed. Therefore, the ability to remove decay heat was not compromised.
Adequate CA flow was available to the S/Gs.

i The maximum cooldown rate of 100 degrees F/ hour for the NC system, and 200 degrees
F/ hour for the Pressurizer was not exceeded. Integrity of the NC system, fuel
cladding, and containment structure was maintained.

The usage factor for the NI cold leg injection nozzles did not exceed 0.7.

1

1 Main Steam isolation valve 2SM-1 closed 35 seconds after initiation of safety

| injection. Per Technical Specification Table 3.3-5, steam line isolation is

| required to occur in less than or equal to 7 seconds upon low steam line pressure
S/I signal. However, the actual cooldown of the NC System was not as severe as the
postulated cooldown in the FSAR, Chapter 15 transient. For example, in the FSARi

transient the pressurizer empties in 172 seconds; the actual time to empty the
pressurizer in this transient was approximately 7.5 minutes (450 seconds).

Also, reactor coolant prersure in the FSAR transient decreases to 1250 psia; actual
lowest reactor coolant pressure in this transient was 1938 psia (1923 psig).'

Therefore, it can be concluded that the failure of 2SM-1 to close within 7 seconds
had no significant effect on the transient.

|
|
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Had the reactor been just critical or operating at power at the time of the steam
release, the reactor would have been tripped by overpower protection when power
level reached the trip setpoint, or by low steam line pressure as the respective
setpoint was reached. Following a trip at power, the Reactor Coolant System
contains more stored energy than at no-load, the average coolant temperature is
higher than at no-load and there is appreciable energy stored in the fuel.
Therefore, the magnitude and duration of the Reactor Coolant System cooldown is

,

less for a steam line release occurring at power. Therefore, this transient was
conservative with respect to the initial conditions when compared to the FSAR
Chapter 15 transient.

The health and safety of the public were not affected by this incident.
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DUKE POWER GOMPAhT
P.O. ISOx 33180

CHARLOTTE, N.C. 28242
HAL H. TUCKER retzenown

VM4 PERSEDENT (7M) ONMt
EUCLEAR PRODUUTION

October 16, 1986

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject: Catawba Nuclear Station, Unit 2
Docket No. 50-414

Gentlemen:

Pursuant to 10 CFR 50.73 Section (a) (1) and (d), attached is Revision 1 to

Licensee Event Report 414/86-41 concerning a Safety Injection due to the
malfunction of a Main Steam bypass to Condenser control valve. This event was
considered to be of no significance with respect to the health and safety of the
public.

Very truly yours,

JusGe W
Hal B. Tucker

RWO/56/slb

Attachment

xc: Dr. J. Nelson Crace, Regional Administrator
U. S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323

American Nuclear Insurers
c/o Dottie Sherman, ANI Library

;

The Exchange, Suite 245
270 Farmington Avenue
Farmington, CT 06032

M&M Nuclear Consultants
1221 Avenue of the Americas
New York, New York 10020

INFO Records Center
Suite 1500
1100 circle 75 Parkway
Atlanta, Ceorgia 30339 p g,

,

'NRC Resident Inspector
,!Catawba Nuclear Station
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