March 11, 1992

U.8. Nuclear Regulatory Commisgion
ATIN: [Duocument Control Desk
Weghington, 2.C. 20555

Gentlemen:

TENNESSEE VALLEY AUTHORITY - SEQUOYAM NUCLRAR PLANT UNIT 2 - DOCKET
NO. 50-228 - FACILITY OPERATING LICENSE DPR-79 - LICENSEE EVENT REPORT
(LER) 50-328/92001

The enclosed LER provides details concerning an automatic reactor irip
during power operation and two subscguent reactor trip actuations, of
which one was coincident with an auxiliary feedwater start and feedwato:

isvlation, while shutdown., These events are heing reported in accordance

with 10 CFR 50.73(a)(2){(iv) as conditions that resulted in manual or

gutomatic actuation of engineered safety features, including the reactor

protection system,

Sincerely,

i\ ”v,' y )
\.}L"_,u Ll/'.S PO

4] L. Wilson
¢/

Enclosure
ce: See page 2
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U.8. Nuclear Regulatory Commission
Page 2
March 11, 1992

ce (Enclosure’:
INFO Records Ceunter
Institute of Nuclear Power Operations
1100 Circle 75 Parkway, Buite 1500
Atlanta, Georgia 30339

Mr. D, E., LaBarge, Project Manager
U.§. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

NRC Residen® Inspector
Sequoyah Nuclear Flant

2600 Igou Ferry Road
Soddy-Daisy, Tennegsee 37379

Mr. B. A, Wilscn, Project Chief
U.8. Nuclear Regulatory Cummission
Region II

101 Marietta Street, NW, Suite 2900
Atlanta, Georgla 30323
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YITLE {4) Avtomatic veactor trip pvtcip!tated hy a tutblne !r:p ao power autonat‘c and manual reactor trips
_Muring testing and stavtup while ahutdown,

CLVENT DAY 'S) | LEK NUMBER (6) | REPORT DATE (7) | OTHER FACILITIES INVOLVED (8)
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| fen.aescay(nGivy | 150.73(a)y(2)(ii) | |50 73 a (@) (viiil(®) | Text, NRC Form 3606A)
o A 2005 ) (0G| 4SO 73 R L 150, 73 a) () (k) | ="
el e o o e S s e DAMBHSEE _COMTALT FOR THIS LER (32) o 5
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| | | {REPORTABLE | | | | | |n£roauau|
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L.%..,Ii (4 }.P_li.l.?l‘.L.,%.-AI-D.L.'J_Q_g..,.‘__t!... : ’l : [l i) S5 { l.,% el : A
i
dalajo e b vl els ] o ISRORLINN N (ol [R5 St B 0L N 0 e RSN
e _suzﬁxzuzulax.nzﬁna1 ELEELICQ {6 L. § N s | EXPECYED  {MOMTH] Q 4.y
5T L__ | SUBMISSION | | |
o LYES (1f yes, complete EXPECTED SUBMISSION DATE) J x 1w | pare (s | L | 4 |

ABCTRACT {Limit to 1400 spaces, i.e., approximately f,ftesn ;ingle-sparc typewritten lines) (16)

On February 10, 1992, at 0528 Eactern standard time {(EST), the Unit 2 reactor tripped as
a resualt of a turbine trip because of luw autr stop oil pressure. The unit was
operating with no abnormal indications before the trip., The turbire trip occurred as a
result of a malfunction with a solenoid valve in the auto stop oil portion of the
trirbine electro-hydraulic control system. The solenoid valve was replaced. On
February 10, 1992, at 0949 EST, while in hot standhy, the Unit 2 rveactor trip breaker
was inadvertently actuated during performance of a reactor trip breaker tegt.

Coincident with this actuation, an unplanncd engineered safety feature (ESF) fewdwater
isolation and auxiliary feedwater start ocrurred due to loss of electrical cortinuity of
an installed jumper. The gignal causing the reactor trip was cleared and the jumper was
modified 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 hank "D" demand
counter., The demand counter was replaced and the unit was rvestarted. The contrel room
staff rusponded as prescribed by emergency procedursas. GSalety gystems performed as
expected.
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' 1. PLANT CONDITIONS

Event No, 1

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

Event Nos. 2 and 3

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

11. DESCRIPTION OF EVENT

A.  Eveni:
1. Event No. 1 (Automatic Turbine and feactor Trip)

Cu February 10, 1992, at 0528 EST, the Unit 2 reactor tripped as a result
of a turbine trip. The operatovs recelved no prior indications thet a
turbine and/or reactor trip was ummipent prior tc the turbine first out

_ "turbine overspeed" alarm annuncistion. The turbine speed indicator was
Q noted at 1800 revolutions pey minute by the shift operations sfupervisor

‘ within a minute after the trip. Additionally, no grid anomaly was
observed., The turbine trip precipitated the reactor trip.

; 2. Event No. I (Autowatlic Reactor Trip, Feedwater lsolation (FWi), and
| Auxiliary Feedwater (AfW) Start)

On Februavy 10U, 1992, at 0949 EST, the Unit 2 reactoy trip breaker
automatically opened and an engineered safety festure (ES8F) gignal occurred
3 during performance of a reactor trip breaker (RTB) cycling test. In
accordance with procedure requirements, a temporary jumper was installed

| acrons terminals in the solid state protection system (S88P8) cabinets to

i prevent FWI when cycling the RTB during the test, The temporary jumper

E . ccasisted of a rubber-gleeved alligator clip, with a integral banana plug
f- jack. Thie clip was counected 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 vogitive attachment of the alligator clip to the terminal. It
was nol recognized that electricel separation of the banana plug had
resulted. At the time of the test, the power range negative rate trip
signal had not been cleared from the previous reactor trip (Event No. 1).
The asaistant shift operationg supervisor (ASOS) assumed that
procedurally-installed jumpers would prevent trip actuation as wa2ll as »
1. The ASOS proceeded to perform the RTE test by cloging the RTB. The
RTB immediately reopened because of the uncleared trip signal and
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gimultanecusly an unplanned ESF actuation wae fnltiated (FWI and AFW
gtart). Cycling of the RTD tripped the operatiug main feed pump (Pump
"A") and started the steam-driven AFw pump; the notor-driven AFW pumps
were in operation before this event. The trip sigual was cleared and the
temporary jumper lead, banana plug end, was connected to a gripper type
connector, The test waz completed the same day with no further
complications or auverse actlions,

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

On February 10, 1992, at 2110 E8T, while In hot gtandby, the Unit 2
reactor was manually tripped. During unit startup, sn operator was
withdrawing each shntdown bank and comparing the rod positien indicator
(RPI) with the demand step counter for the vespective bark., While
withdrawing Shutdown Bank "D", the operator observed that the group demand
step counter was reading sigoiticantly more than two steps cut from the
RP1. Techniral specification Limiting Condition for Upsvation (LO0O)
3.1.3.3 was entered. In accordance with the 100 aztion gtatement, the
veactor trip breakers were immedislely opened,

B. logpezable Structuges, Components, o1 Systems That Lentoibuls! Lo the Yvent:
None .
C. Dates and Approximate Times of Major Qocunteas=g
L. February 10, 1992 The unit was statie o powsr cperation at 89.3 percent
at U525 EST power, Mode {1, it cong' down for the Unit 2 Cycle 5

refueling outage.

2. February 10, 1992 The turbine teif,. i {c'lowed by a reactor trip.
at 0528 EST

3. February 10, 1992 The unit was stab.v, nmaintained in hot standby,
at 0757 EAT Mode 13,

4. February 10, 1992 A reoactor trip and EST actuation occurred during
at 0949 EST perfornance of a4 (cactor vrip breaker test.

5. February 10, 2992 Operator started vithdrawing shutdown bank D" in

at 2103 EST the process ol unit gtartup.
6. February 10, 1992 Operators manually tripped the reactor in accordance
at 2110 EST with the action statement of LCO 3.1.3.3 after noting

that the rod positicn indicators and the group demand
counters devigted by more thae two steps.
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D, Other Systeng or Secoudary Functions Affected:
1. Event Nog. 1 and 3

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

2, FEvent No. 2

A reactor trip, FWl, and an AFW gtart occurred while testing the RTBEs. All
control rodes were already on the bottom at *he time of the event. The IW!

antd AFW start occurred when a ‘umper, the been placed to preclude &
FW1 signal, became disengaged before breaker cycling. The open RTBs
combined with T of less than 554 degrees Fahrenheit, completed the logic

to initiate the ﬂf;nnl. The main feed pump (Pump "A") tripped and the
steam-driven AFW pump started. The motor-driven AFW pumps were in
operation before the evert,

E. Methed of Riscovery:
I, The turbine and/or reactor trip was annunciated on the coatroi room panels.

2. The trip signal, AFW start, and FW] were annunciated on the control room
panels.

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

F. Operator Actions:

1. Event No. 1
The control room staff responded as prescribed by emergency procedures,
They promptly diagnosed the plant condition and tvok actions necessary to
stabilize the unit in a safe condition and maintained the unit in hot
standby,

2. Event Nu, 2
The control room staff restored feedwater operation, secured the
steam-driven auxiliary feedwater pump, and reset the negative rate trip
signal.

3. Event No. 3

Ovevators manually tripped the reactor.
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G. Safety System Responses:

i. Event Nos. 1 and 3
Safety systoms and plant parameters performed as expected.

2. Event No. 2
The plent equipment aseociated with FWI responded in accordance with
design. The plant was in a stable condition with main feed pump ‘MFI}) "A"
recirculating to the hotwell and motor driven AFW pumps were fecding the
steam generators. The FWI tripped the MIFP "A" and started the steam-driven
AFW pump. The steam-driveu AFW pump was secured shortly thereafter. The
RTB opened as designed due to the rate trip already being present. Rods
were already on bottom. The event did not result in any sy.tem transient
or eguipment anomalous operation.

111, CAUSE OF THe EVENY
A. lomediate Cause:
1. Automatic Turbine and Reactor Trip

The reactor trip was precipitated by @ turbine trip, The turbine tripped
because oi low auto stop oil pressure.

2. Automatic Reactor Trip, FWI and AFW Start

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

3. Manually Initiated Reactor Trip

I R . T T R R TR T . X R T o T N O R R 1 R P e —

Operator action ar ‘rescribed by technical specifications.
B. Root Cause:
1. Automatic Turbine and Reactor Trip

Malfunction of a solenuid valve in the auto stop oil portion of the turbine
electro~hydraulic control system.
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2. Automatic Reactor Trip, FWI, and AFW Start

The assistant ghift Operations supervisor proceeded with the K/l test
without clearing the negative rate trip signal because of an assumption
that the inatalled jumpers would bypass all trip signalsg.

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

3., Manually Initiated Reactor Trip

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

€. Coutributing Factors:

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 AS0S 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 earller that worning (Event No. 1).
Operators are trained to not close breakers with trip signals present;
however, the AS0S believed the signal to be hypassed.

3. Event No. 3
None.
IV, ANALYSIS OF EVENT
Plant response during and after the trips was consistent with responses described

in the final pafety analysis report anid accordingly, the events did not adversely
affeci the health and safety of the public,
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V. CORRECTIVE ACT.ON

A. lmmediate Corrective Actions
1. Automatic Turbine and Reactor Trip

The control room staff responded as prescribed by emergency procedures,
They promptiy diagnosed the plant conditions aud took actions necessary to
stabilize the unit in a safe condition.

2. Automatic Reactox Trip, FW! end AFW Start

The control room staftf restored feedwater operation and secured the
steam-driven AFW pump.

3. Manually Initiated Turbine Trip

Operators manuvally tripped the reactor and verified all rods at the bottom
by use ol control room indicators.

B. Corrective Action to Prevent Recurrence
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.

b, An evaluation will bhe performed to determine Lthe solenoid valve's
failure mechanism. This evaluation will address generic applicability
and determination of appropriate action to resolve the potential for
solenvid valve failure.

2. Automatic Reactor Trip, FWI and AFW Start

a. The surveillance instruction (§1) used to perform the test was reviged
to enpure reactor trip sipunals have been cleared before test
performance and to ensure appropriate jumpers are used.

b. Use of jumpers in Instrument Maintenance procedures will be evaluated
to ensure actions are taken to provide good jumper connections. The
intent is to identify locations for installation of banana lug
terminals (or equivalent) tec provide a positive means of jumpering the
connections commonly used.
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¢c. The operator was counseled about the event and the lessonsg learned will
be reviewed for inclusion in operator training.

Manually Initiated Reactor Trip

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

ADDITIONAL INFORMATION

A. Failed Components

Automatic Turbine and/or Reactor Trip

Automatic Switch Company pilet operated solenoid valve, Model

No. WPHCXB8223A1011909, 1/2" naticnal pipe thread end connections, 3/8" main
orifice size and a 250V direct current ecoill,

Lutomatic Reactor Trip, FWI and AFW Start

None.

Manual Initiated Reactor Trip

Step counter manufactured by Whittaker Corp., Electronic Rescurces Division,
Model No. 127FDI100AS/S, Serial No. 20475,

B, Frevioug Similar Events

Turbine and/or Reactor Trip

This event is the first occurrence resulting from a malfunctioned EHC
solenoid valve, There have been three LERs previously written as a result
of EUC system problems (SQN 328/R4015, B5004, and 91001), previous
corrective actions would not prevesnt this event.

Automatic Reactor Trip, FW! and AFW Start

This is the second event as a result of jumper disengagement from & terminal
during RTB posttrip testing. The previously written LER is SQN 327/89035.
No previous events were identified where RTR rycling was attempted with an
uncleared trip signal. FPrevious corrective actions way have prevented the
ESF actuation if the test procedure was revired to ensure proper jumpecr

use, However, previous corrective actions would not prevent RTB operation
with an uncleared trip signal present.
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