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March II, 1992

U.S. Nuclear Regulatory Conanission
| ATTN: Document Control Desk
| Washington, D.C. 20555

Centlemen:-

TENNESSEE VALLEY AUTHORITY - SEQUOYAU NUCLF.AR PLANT UNIT 2 - DOCKET
NO. 50-328 - FACILITY OPERATING LICENSE DPR-79 - LICENSEE EVENT REPORT
(LER) 50-328/92001

The enclosed LER provides details concerning an automatic reactor trip
during puwer operation and two subsequent reactor trip actuations, of
which one was coincident with an auxiliary feedwater start und feedwater
isolation, while shutdown. These events are being reported in accordance

with 10 CFR 50.73(a)(2)(iv) as conditions that resulted in manual or
! uutomatic actuation of engineered safety features, including the reactor

|' protection system.
|

| Sincerely,

h NL'

[ L. Wilson-
1

Enclosure
cc: See page 2
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U.S.. Nuclear Regulatory Commission
Page 2
March.11, 1992

cc (Enclosure.it
INPO Records Center =
Institute of Nuclear Power Operations' '

1100 circle'75-Parkway, Suite 1500
Atlanta,-Georgia 30339

,

Mr.LD. E. LaBarge, Project Manager
U.S._ Nuclear Regulatory Commission

- One White Flint. North
11555 Rockville Pike-
Rockville, Maryland 20852

NRC Resident Inspector
Sequoyah Nuclear Plant
2600 Igou Ferry Road

-Soddy-Daisy Tennessee 37379

Mr._-B.-A. Wilscu, Project Chief
U.S. Nuclear Regulatory Oc:nmission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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AD$iRACT-{timit to 1400 spaces, i.e., approximately fifteen single-spare typewritten lines) (16)

'On February 10, 1992, at 0528 Eastern standard time (EST), the Unit 2 reactor tripped as
a resalt of a turbine trip because of low auto stop oil pressure. The unit was
operating with no abnormal indications before the trip. The turbine trip occurred as a
result of a malfunction with a solenoid valve in the auto stop oil portion of the
turbine electro-hydraulic control system. The solenoid valve was replaced. On
February 10,- 1992, at 0949 EST, while in hot standby, the Unit 2 teactor trip breaker

' '
was inadvertently actuated during performance of a reactor trip breaker test.
Coincident with this actuation, an unplanned engineered safety feature (E8F) feedwater

! isolation and auxiliary f eedwater start occurred due to loss of electrical continuity of
I an: installed jumper. The signal causing the-reactor trip was cleared and the jumper was

: codified to use.a gripper-type connector, and the test was successfully completed. On
'

February 10, 1992, at 2110 EST, while in hot standby, during unit startup, the Unit 2
reactor was manually tripped due to a malfunction of the shutdown bank "D" demand
counter. The demand counter was replaced and the unit was restarted. The control room
staff responded as prescribed by emergency procedures. Safety systems performed as

. expected.
.

L
l-
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TEXT (If more space is ret,uired, use additional NRC form 3f4A's) (11)

'I. P1 ANT CONDITIONS

ERitL.UQul

Unit 2 was in power operations at approxituately 89 percent reactor thermal power.

EnnLMos ul_anL3

Unit 2 was in Mode 3, hot standby, with tne reactor coolant system at no-load
temperature and prescure.

-II. DESCRIPTION OF EVENT

A. EunU

1. Event No. 1 (Automatic Turbine and Eractor Trip)

Ou February 10,'1992, at'0528 EST, the Unit 2 reactor tripped as a result
of a turbine trip. The operatoro received no prior indications thet a
turbine and/or teactor trip was imminent prior to the turbine first out
" turbine overspeed" alarm annunciation. The turbine speed Indicator was
noted at 1800 revolutions per minute by the shift operations rupervisor
within a minute after the trip. Additionally, no grid anomaly was
observed. The turbine trip precipitated the reactor trip.

2. - Event No. 2 (Automatic Reactor Trip, Feedwater Isolation (W1), and
Auxiliary Feedwater (AfW) Start) -

On February ~ 10, 1992, at 0949 EST, the Unit 2 reactor' trip' breaker
automatically opened and an engineered safety feature (ESF) signal occurred
during performance of a reactor tr.ip breaker (RTB) cycling test. In.

.necordance with procedure requirements, a temporary jumper was installed
across terminals in the solid state protection system (SSPS) cabinets' to
prevent WI when cycling the RTB during the test. The temporary jumper
ccasisted of a rubber-sleeved alligator clip, with a integral banana plug
jack. This clip was connected to a lead with a banana plug on one end and
a alligator clip on the other end. During installation of the
rubber-sleeved alligator clip, the rubber sleeve was pulled back to
facilitate positive attachment of the alligator clip to the terminal. It

was not recognized.that electrical separation of the banana plug had
,

| resulted. At the time of the test, the power range negative rate trip
signal had not been cicated f rom the. pr evious reactor trip (Event No. 1).

'The assistant shif t operations supervisor (ASOS) assumed that
procedurally-installed jumpers would prevent trip actuation as well as a
WI. The ASOS proceeded to perform the RTD test by closing the RTB. The,

! RTB immediately reopened becour.o of the uncleared trip signal and
|

. NRC f orm 3f,6(6-O'9)
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'

simultaneously an unplanned ESF actuation was initiated (IV! and AFW
start). Cycling of the RTil tripped the operat tug main feed pwnp (Pump
"A") and started the steam-driven AIN pump 1- the motor-driven AFW pumpui

were in operation before this event. The trip signal was cleated and the
temporary jumper lead, banano plug end, was connected to a gripper type
connector. The test was completed the rame day with no further
complications or adverse actions.

*

3. . Event No. 3 (Manually Initiated Reactor Trip)

On February 10, 19'72, at 2110 EST, while in hot standby, the Unit 2
reactor was manually tripped. During unit steertup, an operator was
withdrawing each shutdown bank and comparing the rod position indicator
-(RPI) with the demand step counter for the renpective bark. While

.

withdrawing Shutdown Bank "D" the operator observed that the group demand
step counter was reading significantly more than two steps out from the

,

RPI. Technical specification Limiting Condition f or Opeation (100)
3.1.3.3 waa' entered.. In accordance wit h the 1,00 se%!on statement, the

reactor trip breakers were immediately opened.

B .- Inoperah1LStnic tuses.30tnponenta t.nLJyatcm ,ThaLUon4tM".dM Lodhe 3 vent

None.
,

l

i C. Da tcL atul61? proxima tLIlmeLo L11aj o rJc c tt tr.imc w

1. February 10, 1992 The unit was stable w poWr operation at 89.3 percent
at 0525 EST power , Mode 1, it conu' drmn for the Unit 2 Cycle 5

refueling outage.

| ... .

L 2. _ February 10,-1992 The turbine triff.J IcJ10wed by a reactor-trip.
:at 0528-EST.

!. -- .

! 3.- February 10, 1992 The unit was stable, maintained in hot standby,
j| at 0757 EST Mode 3.

4.- February 10,-1992 -A reactor trip and ESF actuation occurred during
at 0949 EST performance of a reactor trip breaker test.

|. 5.' February 10, 2992 Operator ntarted withdrawing shutdown bank "D" in
,

'
|; .at 2103 EST the; process ot unit startup.
L

6. . February 10, 1992 Operators manually tripped t.he reactor in accordance
R at 2110 EST with the action statement of LCO 3.1.3.3 af ter noting

L that the rod pc, sit ten indientorn and the group demand
" countern deviated by more than two steps.
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D . O t her_ Fyn t emftet_S e condary..f uo r (bns 3 fi c cic.d :

1. Event Nos. I and 3

As designed, the reactor tripped in each event. Other systems performed as
expected.

2. f. vent No. 2

A reactor trip, INI, and an AFW start occurred while testing the RTEs. All
| control rods vere already on the bottom at +he time of the event. The FWI

and AFW start occurred when a jumper, the been placed to preclude a
FWI signs 1, became disengaged before breaker cycling. The open RTBs
combined with T of less than 554 degrees Fahrenheit, completed the logicgy
toinitiatethe.tfgan1. The main feed pump (Pump "A") tripped and the
nteam-driven AIN pump started. The motor-driven AFW pumps were in
operation before the event.'

E, ticl. hod.nlDis.c.oyery:

1. The turbJne and/or. reactor trip was annunciated on the control room panels.

2. The trip signal, AIN start, and FWI were annunciated on the control room
panels.

3. Operator initiated the trip during unit startup when withdrawing the
shutdown benk "D" control rods.

F. DecIntot.Acidonot
I

1. Event No. 1

The control room staff responded as prescribed by emergency procedures.
They promptly diagnosed the plant condition and took actions necessary to

F stabilize the unit in a safe condition and maintained the unit in hot
| -standby.

'

2. Event'No. 2*

( The control room staff restored feedwater operation, secured the
'

L steam-driven auxiliary feedwater pump, and reset the negative rate trip
. signal.

3. Event No. 3 -

l-
! Operators m'anually tripped the reactor.
|

t .

| .l_-
. 366(6-89)! NRC form

!

l

!



. .- . . .. _. _- -. _ _ - . -

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

HRC f' ora 366A : U.S.- NUCLEAN REGULATORY, COMMISSION Approved OM8 Hn. 3150-0104
~ 3'

(649) ' Expires 400/92
LICtN$l[ tVEN1 REIVRT (LtR),

TEXT CONIINUATION*

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

FACILITY NAME (1) | DOCKET NUNDER (P) L

- | |$EQUENTIAL| JREVISION| | | | |
.ttuuietLI6LJ_ ..l_tztmi_ '

| |
.Sequoyah Nuclear Plant Unit 2 | jJtAll_LJa!ott._1_Ltv&LRJ | | | |

3

< __.Jolslalolol1JLle_ltitl=LLL o L1J--1LLoloL51oflol.1 1
iCXI (If more space Is required, use additional f RC f orm 360A's) (17)4

G. Saintr Systera .Responnen:

1. Event Nos. 1 and 3 ,

| Safety systems and plant parameters performed as expected.

2. Event No. 2

The plant equipment associated with INI responded in accordance with
design. The plant was in a stable condition with main feed pump (MFP) "A"
recirculating to the hotwell and motor driven AFW pumps were feeding the
steam generators. The INI tripped the MFP "A" and started the steam-driven

| AfW pump. The steam-driven AFW pump was secured shortly thereafter. The
RTB opened as. designed due to the rate trip already being present. Rods

f: were already on bottom. The event did not result in any system tranrsient
or equipment anomalous operation.

III. CAUSE OF THE EVENT
'

A. Jnnes11ALLCausc:

1. . Automatic Turbine and Reactor Trip
'

The reactor trip was precipitated by a turbine trip. The turbine tripped
because of low auto stop oil pressure.

: -2. ' Automatic Reactor Trip, FWI and AFW Start
'

The negative rate trip signal was not cleared before performance of the RTB
-test and-loss of electrical-continuity in the-temporary jumper.

s

,

'3. Manually Initiated Reactor Trip ->

. 0perator action ar. arescribed by technical specifications.
;

B. = RooLCause:
\,

1.- Automatic Turbine and Reactor Trip
.

p Half unction of _a solenoid valve in the auto stop oil portion of the turbine
electro-hydraulic control system.

.

>

I

hRC form 366f6 89+
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2. Automatic Reactor Trip, IN1, and AFW Start

The assistant shift Operations supervisor proceeded with the RfB test
without clearing the negative rate trip signal hec 3use of an assumption
that the installed jumpers would bypass all trip signals.

The previous corrective action of placing the procedure on hold until it
was revised to identify the type of jumper to be used was not implemented.
This ac+ ion resulted from the use of a jumper with alligator clip ends
where one of the alligator clips became disengaged from the terminal prior
to cycling the RTB.

3. Manually Initiated Reactor Trip

The demand-step counter failed due to mechanical binding of the reset
mechanism in the mid-travel position. No visible foreign material was
found in the mechanism. Cause of the specific failure is unknown.

C. Cantd buting_factora:

1. -Event No. 1

The solenoid failure is suspected to have resulted from pilot valve seat
failure. This failure appears to be a result of material incompatibility
with the working fluid (oil) and heat generated by the energized solenoid.

2. Event No. 2

The ASOS' assumed that the jumpers installed for the RTB test bypassed all
trip signals. ;The ASOS was aware that the negative rate trip signal was
. still present from the reactor trip earlier that inurning (Event No.- 1).
Operators are trained to not close breakers with-trip signals present;
however, the ASOS believed the signal to be bypassed.

| 3. Event No. 3,

l

| None.

IV; ANALYSIS OF EVENT

Plant response _during and af ter the trips was consistent with responses described
L in the final safety analysis report and accordingly,.the events did not adversely

L affect the health and safety of the public.

|

NRC fdrm 366(6-89)
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V. CORRECTIVE ACT40N

A. - hmtesliate_Cortecliye. Actions

1. Automatic Turbine and Reactor Trip

The control room staff responded as prescribed by emergency procedurea.
They promptly diagnosed the plant conditions and took actions necessary to
stabilize the unit in a safe condition.

2. Automatic Reactor Trip, WI and AW Start

The control room staff restored feedwater operation and secured the
s team-driven AW pump.

3. Manually Initiated Turbine Trip

Operators manually tripped the reactor and verified all rods at the bottom ,

by use of control room indicators.

B. Coricctite_Achi.on_to heyenLEerurrence

1. Automatic Turbine and Reactor Trip

a. The malfunctioned solenoid valve was replaced. Postmaintenance tests
were performed on the replacement valve. The tests consisted of visual
inspection-for oil leaks under pressure and electrical functional test
to verify operability.

L b.- An evaluation will be performed to determine .the solenoid valve's
failure mechanism. This evaluation will address generic applicability-
and determination of appropriate act.lon-to resolve the potential for-
solenoid valve failure; ;

,.
2. J Automatic Reactor Trip, FWI and AW Start

a. _The survol11ance instruction (SI) used to perform the test was revised
to ensure reactor trip signals have been cleared before test

-performance and to ensure appropriate jumpers are used.

I b. Ilse of jumpers in Instrument Maintenance procedures will be evaluated
to ensure actions are taken to provide good jumper connections. The

l' . intent is to identify locations for installation of banana lug
terminals-(or equivalent) to provide a positive means of jumpering the-
connections commonly used.

;

trac Form 366(6-89)-
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c. The operator was conuseled about the event and the lessons learned will
be reviewed for inclusion in operator training.

3. Manually Initiated Reactor Trip

The malfunctioned shutdown bank "D" group demand step counter was replaced.
The replacement counter was verified as functional.

VI. A1)DITIONAL INFORMATION

A. fallcLCempor emts

1. Automatic Turb8ne and/or Reactor Trip

Automatic Switch Company pilot operated solenoid valve, Model
No. WFi!CX8223A1011909, 1/2" natienal pipe thread end connections, 3/8" main r

orifice size and a 250V direct current coll.

2. Automatic Reactor Trip, FWI and AFW Start

None.

3. Manual Initiated Reactor Trip

Step counter manufactured by Whittaker Corp., Elect.ronic Resources Division,
Model No. 127FD100AS/S, Serial No. 20475.

B, frerinut filmilarltento

- 1. Turbine and/or Reactor Trip

This event is the first occurrence resulting f rom a malfunctioned E!!C
solenoid valve. There have been three LERs previously written as a result
of E!IC system problems (SQN 328/84015, 85004, and 91001), previous
corrective actions would not prevent this event.

2. Automatic Reactor Trip, FW1 and AFW Start

This is the second event as a result of jumper disengagement from a terminal
during RTil posttrip tes t_ing. The previously written LER is SQN 327/89035.
No previous events were identifled where RTB cycling was attempted with an
uncleared trip signal. Previous corrective actions uay have prevented the
ESF actuation if the test. procedure was revir.ed to ensure proper jumpcr
use. 110 wever, previous corrective actions would not prevent RTB operation
with an'uncicared trip signal present.

NNC forat 366(f>-09)
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3. 11anually Initiated Reactor Trip
1

, ;

This la the second event as a result of a malfunctioned demand stel>
- counter. The previous event described by LER SQN 328/88013 was caused by;.

debria in the counter mechanism. Previous corrective actions would not,

'
prevent this event.

V11. COMMITMENTS

1. An evalt.ation will be performed to determine the solenoid valve's f ailure
mechanism. This evaluation w.ill address generic applicability and determination,

1- of appropriate action to resolve the potential for solenoid valve failure by
'

May 11, 1992.

2. Event No. 2 will be reviewed by the operator training staff and Operations
personnel will be informed of the lesson learned by March 25, 1992.
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