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This LER is being revised to provide additional information regarding (1) an
investigation into the cause of the event described herein and (2) the corrective
action to be taken by TVA to prevent recurrence of this event.

On March 24, 1988, at approximately 1021 EST with unit 1 in mode 5, an unplanned main |
steam line isolation signal (MSIS) occurred. This signal was generated when an

I inadvertent actuation of high steam flow bistable 1-FS-1-10B occurred. At the time

( of this event, another high steam flow bistable (1-FS-1-21A) was already in the
tripped condition because of ongoing maintenance work. Also, the lo-lo Tavg (reactor

,

| coolant system (RCS) average temperature below 540 degrees F) and low steam line
| pressure (below 600 psig) signals were present because of the plant being in moue 5.
| Therefore, all the required logic was completed (high steam flow in two out of four

3
rac: loops coincident with lo-lo Tavg or low steam line pressure in two out of four loops)

ri@@ to give the engineered safety feature (ESP) actuation signal. The safety injection

Q@ (SI) signal also generated from this logic was blocked as allowed by Technical
cm Specification (TS) 3.3.2.1 below permissive P-12 (Tavg below 540 degrees F).
" Therefore, since the main steam isolation valves were already closed for mode 5 and

y the automatic SI circuitry was blocked as allowed by TS, no equipment was actuated,
gg and no immediate recovery or reset actions were necessary. |
OM
@ The event was caused by an inadequate review of the work package that was issued to
o o: replace flexible sense lines on steam flow transmitter 1-FT-1-10B. To prevent
$$cn recurrence of this event, TVA will review the content of this LER with personnel

Inaddition,TVAwillissueamemorandumto7),responsible for reviewing work packages.
SQN Operations personnel stating that ESF actuations, regardless of plant operating
mode, represent challenges to plant safety systems and should be avoided. '
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DESCRIPTION OF EVENT

This LER is being revised to provide additional information regarding (1) an

investigation into the cause of the event described herein and (2) the
corrective action to be taken by TVA to prevent recurrence of this event.

On March 24, 1988, at 1021 EST while unit I was in mode 5 (0 percent power,
6 psig 124 degrees F), an engineered safety feature (ESP) actuation
(EIIS Code JE) signal (main steam line isolation signal (MSIS)) was generated on
unit 1 by the reactor protection system logic (EIIS Code JC).

Before this event, on March 3, 1988, the steam generator No. 3, channel 1, high
steam flow bistable 1-FS-1-21A was placed in the tripped condition under Work
Requests (WRs) 8293684 and 8293685 because flow transmitter 1-FT-1-21A and power
supply 1-PX-1-21A were removed to be used on unit 2. This condition still

existed at the time of this event.

On March 12, 1988, Operations personnel authorized work to begin on WR B292542
to replace instrument flexible sense lines on S/G No. 2, channel 2, steam flow
transmitter 1-FT-1-10B. Operations closed the root valves (1-1-288A and
1-1-289A) for each sense line on the flow transmitter in accordance with Hold
Order 1-88-425. The sense line replacement was then performed which required a |
portion of the sense line to be cut out and a partial draining of the
transmitter sense lines. A review of the work document (WR B292542) showed that
the 3eht* line replacement work was nearly completed when the unplanned MSIS

,

| occurred. The 1-FS-1-10B high steam flow bistable status light illuminated, and
annunciator XA-55-6B-9 (S/G loop 2 high steam line flow) was received. This
actuacion also completed the required logic for the main steam line isolation
signal which is any two out of four high steam flow signals from the four loops
coincident with either lo-lo Tavg (reactor coolant system (RCS) (EIIS Code AB) |
average temperature below 540 degrees F) or low steam line pressure (any two out
of four loops below 600 psig).

Because of the unit being in mode 5, the low steam line pressure and the lo-lo
Tavs portions of the logic were already present. One of the required two high
steam flow signals was present because of the 1-FS-1-21A being placed in the
tripped condition for maintenance on March 3, 1988. When the inadvertent high

steam flow signal was received from 1-FS-1-10B, the required logic was present
for the steam line isolation signal. The main steam isolation valves (MSIVs)
did not actuate because the valves were already closed for mode 5. Immediately
after the unplanned signal was received, Operations personnel began an
investigation into possible causes but did not immediately recognize that the
work being performed under WR B292542 was a potential cause of the MSIS. Not
recognizing the subject WR as a potential cause resulted from no tag being
placed on the loop (1-F-1-108) indicator (in the main control room) when the VR
was approved on March 12, 1988. WR B267481 was subsequently issued to
investigate the event. <
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CAUSE OF EVENT

The immediate cause of the unplanned MSIS was the inadvertent actuation of high
steam flow bistable 1-FS-1-10B concurrent with 1-FS-1-21A already being tripped
for maintenance work. Two high steam flow signals coincident with the already
existing lo-lo Tavg and low steam line pressure signals completed the logie
necessary to generate an MSIS.

Further investigation into this event revealed that the bistable tripped when
the steam flow transmitter (1-FT-1-10B) output went high. Although the exact
cause of the transmitter output signal going high could not be determined, TVA
believes that when the transmitter's sense lines were drained (before the work
was started), the water did not drain out completely because of a syphon
effect. As a result, there was sufficient head on the low side of the
delta-pressure transmitter to cause the transmitter output signal to remain
below the high steam flow setpoint. When the final flexible sense line was
being replaced (on the low side of the transmitter), the cutting of the sense
line allowed the remaining water to drain out thereby causing the transmitter
output signal to exceed the high steam flow setpoint.

| The root cause of this event has been attributed to an inadequate review of the
work package associated with WR B292542. Operations personnel authorized work
on instrumentation loop 1-F-1-10B when loop 1-F-1-21A was already out of service
and the associated bistable was in the tripped condition. A contributing cause
of this event was the belief by personnel responsible for reviewing the work
package that a potential ESF actuation in mode 5 would not represent a
significant event since the MSIVs were already closed and the SI signal was
blocked.

ANALYSIS OF EVENT

This event is being reported under 10 CFR 50.73, paragraph a.2.iv, as an event
that resulted in a signal for automatic actuation of an ESF.

The main steam isolation signal generated in the event is not considered to have
an adverse affect on the hehlth and safety of the public. The signal generated
for the closure of the main steam isolation valves was not required to isolate a
main steam line break during this event but was a result of conditions
symptomatic of a main steam line break. The design function of the main steam
isolation signal is to close the main steam isolation valves on a main steam
line break. By design, the ESF actuation system senses this condition by a high
steam line flow and a lo-lo RCS average loop temperature or a low steam line
pressure. The main steam line isolation logic requires high inputs from one of
the two steam flow sensors in two of the four loop steam line flows (measured
flow greater than program setpoint) coincident with two of the four loop steam

EM,' "" ''" .u s oso n o 34 su 4s's



, - _ _ _ - _ _ _ - _ _ _ _ . _ _ _

. . .

Dec Form an6A U $ %QCLI A% Kt1Ut ATOU COMMIS$104
* LICENSEE EVENT REPORT (LER) TEXT CONTINUATION Anaovio ous ~o mo-om

Exmats 4 31 es

FAC8UTThA#t Hi Docati NUweta in g g , gyggg , ,,, ,ggg g3,

" W .'' h*,W"**

011 0|4 0F 0| 54 Il 6Sequoyah, Unit 1 o |5 |0 |0 |0 |3 | 2| 7 8|8 ----

run n - ==.w nac r mm nn

line pressures low (less than 600 psig) or a lo-lo RCS average temperature (less
than 540 degrees F). Since the plant temperature at the time was 124 degrees F,
half of the required logic was satisfied. The remainin6 half of the logic
required for signal generation was two of the four high steam lines with a high
steam flow input. One of these high steam flow inputs was already present from
loop 3 because the 1-FS-1-21A protection bistable was tripped during the removal
of the transmitter for its placement in unit 2. When the 1-FS-1-10B protection
bistable tripped, the ESF actuation system received a high steam flow input from
loop 2, and thus, the logic was satisfied to produce a main steam line actuation
signal.

Closure of the main steam isolation valve did not occur from the ESF actuation
system because they were closed before receiving the actuation signal. The
safety injection (SI) signal which is also initiated from the same conditions as |
a steam line isolation signal was blocked as allowed by TS 3.3.2.1 in modes
3-6. This blocking feature is accomplished during normal shutdown, cooldown,
and depressurization of the plant by the control room operator using
handswitches HS-63-125A (train A) and HS-63-125B (train B) when permissive P-12
is satisfied (RCS average temperature below 540 degrees F). This feature is
required to prevent ESF actuation that would result from low plant pressures and
temperatures caused by controlled plant evolutions. During this event,
automatic SI actuation was also blocked via an installed jumper cable in the
Solid State Protection System (SSPS) (EIIS Code JG) logic. The jumper cable is
installed to block automatic actuation during extended outages as stipulated in
General Operating Instruction (G0I)-3, "Plant Shutdown from Minimum Load to Cold
shutdown " and Special Maintenance Instruction (SMI)-0-99-2, "Reactor Protection
System Temporary Alteration to Clear Annunciation," when going from hot standby
to cold shutdown. Removal of this jumper cable is required by GOI-1, "Plant
Startup from Cold Shutdown to Hot Standby," before entering hot shutdown (mode
4). Since the jumper is removed before entering mode 4 and since an operator
induced manual block is automatically unblocked when RCS temperature exceeds the
P-12 setpoint, a block of the automatic actuation of engineered safety equipment
would not have occurred at RCS temperatures greater than 540 destces F. The
main steam line isolation signal generated during this event indicated that the [
ESF actuation system would have correctly diagnosed an actual main steam line
break and provided the necessary signals to isolate the break, trip the reactor,
and start the required ESF equipment if the unit was operating.

CORRECTIVE ACTION

Immediate corrective action was to initiate an investigation into the cause of
the inadvertent high steam flow signal from 1-FS-1-10B. Since no equipment
actuated, no immediate recovery or reset actions were required.

.U. - .....u m o.g, o ~



. . . .

DeC Form Se64 U S NUCLE AR E EEULATORY CouwiS8to8s
* LICENSEE EVENT REPORT (LER) TEXT CONTINUATION A>eaovio ove No mo-eio.

EXPiat$ l>3t 'ge

P ACILsf v kaast til DoCat f NUwelm (21 LEm luvuelR to: P&OS 131

" M . ' ." 'S..O*"aa

Q1 0 15 0F 0|5Sequova'i, Unit 1 0 |5 |0 |0 |0 | 12| 7 8 |8 - 0|116 -

flET (# sure apsse e agtset ese adseemef MC #erse W U (17)

To prevent recurrence of this event, TVA will review the content of this LER
with those personnel in the work control group that are responsible for
reviewing work packages. This review will ere;,hasize the importance of taking
the necessary actions (including the deferment of scheduled work) to preclude a
potential ESF actuation (an ESF actuation being defined as actuation of enough
channels to complete the minimum actuation logic). In addition, TVA will issue

a memorandum to SQN Operations personnel stating that satisfying the ESF logic,
regardless of plant operating mode, represents a challenge to plant safety
systems and, therefore, is an event that must be reported as an ESF actuation in
accordance with 10 CFR 50.73. Thus, TVA must continue to report spurious ESF
actuations (even if no equipment actually operates) until a clarification of 10
CFR 50.73 is issued by NRC.

ADDITIONAL INFORMATION

The NRC duty officer was notified of this event at 1228 EST on March 24, 1988.

There have been no previous occurrences of a inadvertent main steam line
isolation signal with the main steam isolation valves already closed and the
automatic SI logic blocked.

COMMITMENTS

1. TVA will review the content of this LER with those personnel in the work

control group that are responsible for reviewing work packages by
June 30, 1988.

2. TVA will issue a memorandum to SQN Operations personnel stating that
satisfying the minimum ESF logic, regardless of plant operating mode,
represents a challenge to plant safety systems and, therefore, is an event
that must be reported as an ESF actuation in accordance with 10 CFR 50.73.
This memorandum will be issued no later than June 30, 1988.
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May 26, 1988

U. S. Nuclear Regulatory Connaission
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-50-327/88016 REVISION 1

The enclosed revised licensee event report provides additional infortsation
regarding (1) an investigation into the cause of the event and (2) the
corrective action to be taken by TVA to prevent recurrence of this erent.
This event was orir,inally reported in accordance with 10 CFR 50.73,
paragraph a.2.iv, on April 15, 1988.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

.f
s'.

. Smit
Plant Manager

Enclosure
cc (Enclosure):

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

Records Center
Institute of Nuclear Power Operations
Suite 1500
1100 Circle 75 Parkway
Atlanta, Georgia 30339

NRC Inspector, Sequoyah Nuclear Plant

s\

An Equal Opportunity Employer


