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Tennessee Vaney Authonty, Post Office Box 2000. Soody-Daisy. Tennessee 37379-2000 *

i
.

!

!

Robert A. Fenech ;

Vee Prestcent. Sequoyah Nuclear Plant

,

9

March 5, 1993 |

i

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk i

Washington, D.C. 20555

Gentlemen: j

TENNESSEE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PIANT UNIT 1 - DOCKET NO. [
50-327 - FACILITY OPERATING LICENSE'DPR-77 - LICENSEE EVENT. REPORT (LER) *

50-327/93002
.

The enclosed LER provides details concerning a manual reactor trip. This
event is being reported in accordance with 10 CFR 50.73(a)(2)(iv) as a ;

manual actuation of the reactor protection system.
,

Sincerely, !

.

dT rt A. Fenech

!
'

Enclosure
cc: See page 2
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U.S. Nuclear Regulatory Commission i
Page 2 r

March 5, 1993

;

cc (Enclosure)*
INPO Records Center ?

Institute of Nuclear Power Operations ~i

1100 Circle 75 Parkway, Suite 1500
.;

Atlanta, Georgia 30339-3064
,

t
6

Mr. D. E. LaBarge, Project Manager '

U.S. Nuclear Regulatory Commission '

One White Flint, North
11555 Rockville Pike
Rockville, Maryland 20852-2739 i

i
NRC Resident Inspector

|
Sequoyah Nuclear Plant '

2600 Igou Ferry Road - i
Soddy-Daisy, Tennessee 37379-3624 |

r

Mr. B. A. Wilson, Project Chief
fU.S. Nuclear Regulatory Commission !

Region 11
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323-0199
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HRC form 36(7 U.S. NUCLEAR REGULATORY COMMISSION Approved OMB No. 3150-0104
'

(6-89) Expires 4/30/92
LICENSEE EYD(I REPORT (LER)

FACILITY NAME (1) | DOCKET NUMBER (2) | PAGE (3L .

_Senoyah_!Nilear Plant. Unit 1 }Rl5}fjQjfjLl2_j71110f| 015 f
TITLE (4) Manual Reactor Trip as a Result of a Lock-up of the Rod Control System

_ fyENI_ DAY (5) I LER NUMBER [6) |REPORTDA1E(7) 1 OTHER LACILITIES INVOLV[p_{B)V
,

| | | | | SEQUENTIAL | | REVISION | | | | TACILITY NAMES |DOCKETNUMBER(S)
MQtillil_ DAY lYEARjYLM l | NUMBER | | NUMBER IMQ!LT!!}_DA_Y_1YEAPuj 10MjDjfjpj'||

,

{
l | I l_I l_1 I I I I I

_0j i D D j 91 31 91 31 1010121 1 0 l0 101 310151 9131 10151010101 1 I L

OPERATING | |THIS REPORT IS SUBMITTED PURSUAN1 TO THE REQUIREMENTS Of 10 CFR $:
MODE | | (Chetk one or more of the followina]D it
(9) ILj_ |20.402(b) |_|20.405(c) |KK|50.73(a)(2)(iv) |_|73.71(b)

POWER | |_|20.405(a)(1)(i) |_|50.36(c)(1) |_|50.73(a)(2)(v) |_|73.71(c)
LEVEL | |_|20.405(a)(1)(ii) |_|50.36(c)(2) |_|50.73(a)(2)(vil) |,_|0THER(Specifyin
(1DLjp_jQ_jl ! |20.405(a)(1)(iii) |_|50.73(a)(2)(i) |_|50.73(a)(2)(viii)(A) | Abstratt below and in

|_|20.405(a)(1)(iv) |_|50.73(a)(2)(ii) |_]50.73(a)(2)(viii)(B) | Text, NRC Form 366A)
_j_j2DJQ5(a)(1)(v) I liq.131aHlliiii) I 150.73(a)(2)(x) |

;

LIC[NIEE CONTACT FOR THIS L[R (12) t

NAME | _IELEPHONE NLLtfLR

|AREACODE|
_K E. Meade d AmRlibnle_Litenting I6I115l81413|-|717|Jl62

EOMPLETE_QNE LINE FOR EA_CtL[Q_MiPONENT FAILUEOL$fRIBED IN THIS REPORT (13)

| | | | REPORTABLE | | | | | | REPORTABLE |
Calf 5Ej$1STLtil_[QMPDLIEN_T_jint3)FfCTURERl 10 HPRDL1 |CAUSElSYSTEMI COMPONENT lt%NVIACTURERl TO NPRDi_]

I I I I I I I I I I I
_X_j_Aj_A_|__j_Aj_Uj Pl WI 11 21 0 l No | | | 1 | | 1 1 I I i l | |

,

1 I I I 1 I I I I I I
'

j_L_j ! I 11 1 I I | __1 l l l I I I I l I | | | 1
'

SUPPLEMENTAL REPORT EXPECTED (14) | EXPECTED |MQNTHIDAYlYEAR
__ | __ |SUDMISSION| | |

_l_YEl_.fifJeL_ramn1rie EXPECIEQ_1RBMLS11D!LDATE) | X | t10 | DATE (15) | | | | 1 |

ABSTRACT (Limit to 1400 spaces, i.e.. approximately fif teen single-space typewritten lines) (16)

On February 5, 1993, at 0615 Eastern standard time, during a controlled shutdown with
Unit 1 in Mode 2 operating at less than one percent power, the unit was manually
tripped. Before the reactor trip, a rod urgent alarm annunciated in the main Mr. trol
room. This prevented the rod control system from allowing movement of the control rods
in either manual or automatic modes. Based on procedural guidance, the control rods
were maintained in manual during maintenance evaluation of the alarm. It was
subsequently determined that the reactor would soon enter Mode 3 because of the negative
reactivity insertion resulting from increasing Xenon concentration with the control rods
in an abnormal withdrawn position. The decision was made to manually trip the reactor.
The cause of the rod control system rod urgent alarm was determined to be in the rod
control system timing circuitry. A glitch in the timing circuitry could cause the i

multiplexing cards to operate out of sequence and cause the rod urgent alarm to
annunciate. Although no hardware problems were identified, it was concluded that the
most likely component to have caused the rod control system problem was the input / output
alternating current amplifier board. This board was replaced with a new board.

NRC Iorm 366(6-89)



m_

. . ,
^

NRC" form 366A U.S. NUCLEAR REGULATORY COMMISSION Approved OMB No. 3150-0104 {,

(6-89) .
Expires 4/30/92 p

LICENSEE EVENT RETORT (LER)
TEXT CONTINUATION

1-

FACIL11Y NAME (1) |DOCKETNUMBER(2)j LER NUMBER _(6) I | FASE (3) [

| | | |$EQUENTIAL| | REVISION | | | | | ;

Sequoyah Nuclear Plant, Unit 1 | jyLAR l | NUMBER l | NUMBER | | | | | }
10151dalaj3_j2_|7 19 13 |-| 0 1 0 1 2 |-l 0 1 0 1 01 210r1 01 5 i

TEXT (If more space is required, use additional NRC form 366A's) (17)

fI. PLANT CONDITIONS
I

Unit I was operating in 14 ode 2 at less than one percent rated thermal power.

II. DESCRIPTION OF EVENT

!

A. Event

On February 5, 1993, at 0615 Eastern standard time (EST), during a controlled
shutdown, the unit was manually tripped. A controlled shutdown of the Unit I
reactor had been initiated on the evening of February 4, 1993, to facilitate
repair of a secondary-side steam leak. At approximately one percent power, a
rod urgent alarm (EIIS Code AA) annunciated in the main control room. By
design, this prevented the rod control system (EIIS Code AA) from moving the {
control rods in either manual or automatic modes. .The control rods had been !

inserted to 11 1/2 steps on Control Bank D and 139 1/2 steps on Control Bank C
.

(Control Banks A and B, as well as all the shutdown banks, were fully withdrawn !
from the reactor core). Based on the potential to drop rods on system reset, !

the shift operations supervisor (SOS) decided to maintain the control rods in ;

manual during maintenance evaluation of the alarm. The control rods were
,

declared inoperable, and Technical Specification (TS) 3.1.3.1.b was entered. '

Xenon concentration had been increasing in the reactor as a result of the power
decrease. It was determined that the reactor would soon enter Mode 3 as a
result of the negative reactivity insertion of Xenon with rods in an abnormal ;

withdrawn position for that operating mode. Based on reactor conditions and
,

prudent reactivity management considerations, it was decided to manually trip
,

the reactor. The operating crew entered and implemented the appropriate
procedures for shutdown from minimum load to hot standby. At 0639 EST, the SOS
conservatively declared and exited a notification of unusual event (NOUE)
emergency classification. ;

B. Inoperable _Siructures.lomponentL_ar_ Systems That_ContribrieLio_theAent

:
The rod control system was inoperable because of the rod urgent alarm. This ;

c.ondition rendered the control rods incapable of movement in either manual or
automatic mode.

C. Dales _anLApproximate Times _nLEainr Occurrences i

'February 4, 1993 A controlled shutdown of the Unit 1 reactor was
initiated to facilitate repair of a secondary-side steam :
leak. .j

February 5,1993 A rod urgent alarm annunciated. This prevented the i

at 0502 EST control rods from moving in either manual or automatic
mode. j

i
r

NRC Form 366(6-89)
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t!RC' form 366A U.S. NUCtEAR REGULATORY COMMISSION Approved OMB No. 3150-0104 i
,

(6-89) .
Expires 4/30/92

LICENSEE EVENT REPORT (tER)
TEXT CONTINUATION i

FACILITY NAME (1) |DOCKETNUMBER(2) 1 LER NUMBER (6) | | PAGE f3)
I

| | | |SEQUENTIAt| | REVISION | | | | |
Sequoyah Nuclear Plant. Unit 1 | lYEAR l i NUMBER I }_NytgLQ | | | | [

IQh[QJdd3j2 17 19 13 1 1 0 l 0 1 2 |--| 0 1 0 1 01 310Fl 01 5 >

1 EXT (If more space is required, use additional NRC form 366A's) (17) r

!

February 5, 1993 Because of the control rod system alarm, Limiting |
at 0507 EST Condition for Operation (LCO) 3.1.3.1.b was entered. ;

Maintenance evaluation of the alarm condition was - '

initiated.

February 5, 1993 The Unit I reactor was manually tripped, and the
at. 0615 EST appropriate procedures were entered for shutdown from

minimum load to hot standby.

February 5, 1993 Mode 3 was entered with all rods fully inserted in the
at 0616 EST core. LCO 3.1.3.1.b was exited.

February 5, 1993 The SOS conservatively declared and exited a NOUE.
at 0639 EST

.

D. Other Systems or Secondary Functions Affected j

None.
.

E. MetJ1pd of DiscoveryY

The rod urgent alarm annunciated in the main control room, identifying a r
problem with the rod control system during controlled shutdown of the unit.

F. OpfIator Action [

Operations personnel immediately entered the appropriate procedures upon ,

annunciation of the rod urgent alarm. Following preliminary maintenance |
evaluation of the alarm and review of reactor conditions, Operations personnel
manually tripped the reactor.

.

c. Safety System _Respmute |
!
'

Safety systems functioned as required upon initiation of the manual reactor
trip. |

11I. CAUSE OF EVENT

A. Jmadia11_Caune

The cause of the manual reactor trip was a problem in the rod control system
circuitry. This problem caused the rod urgent alarm to annunciate in the main
control room and rendered the control rods incapable of movement in either
manual or automatic mode.

,

NRC form 366(6-89)
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NRC* Form 366A U.S. NUCLEAR REGULATORY COMMISSION Approved OMB No. 3150-0104 *

(6-89) Expires 4/30/92
tlCENSEE LYENT REPORT (LER)

TEXT CONTINUATION

FACILITY NAME (1) |DOCKETNUMBER(2) | LER NUMBER (6) i I FAGE (3)

| | | | SEQUENTIAL | | REVISION | | | | |
Sequoyah Nuclear Plant, Unit 1 | } YEAR | | NUMDER I I N3MBER | | | | |

lois1910]oluuLlaJL1-DLLo_LU--LoJ 0 | ODJofLDLL !
TLxi (If more space is required, use additional NRC form 366A's) (17)

B. RonLCause
4

The cause of the rod control system problem was investigated thoroughly.
,

However, no hardware problems were identified. Following review with the rod i

control system vendor, it was determined that a glitch probably occurred in the
rod control system timing circuitry, which would cause the multiplexing cards
in the rod control system to operate out of sequence and, thus, produce a rod

'
urgent alarm. The rod control system vendor reported that similar events have
occurred at other utilities.

C. Con %11bnLing Factor 11

None.

IV. ANALYSIS OF EVENT ;

!

The safety-related design of the rod control system is to unlatch the control rods
and allow full insertion of the rods into the reactor core upon receipt of a ;

reactor trip signal. This design function was not affected by the rod urgent r

alarm. The rod urgent alarm prevents the control rods from individual step
,

movement in manual or automatic modes of operation, but will not prevent the
'

control rods from fully inserting into the reactor core upon receipt of a reactor i

trip signal. Thus, the rod urgent alarm had no adverse effect on the
safety-related design function of the control rods.

,

Plant response during and after the trip was consistent with responses described in
the final safety analysis report and, accordingly, the event did not adversely
affect the health and safety of the public.

V. CORRECTIVE ACTION
.

A. Immediate_COIIscliY2_Aclinn

Although no hardware failures were identified, through discussions with the
vendor, it was concluded that the most likely component to have caused the rod
control system problem was the input / output (I/0) alternating current (AC)
amplifier board. The I/O AC amplifier board is located in the logic cabinet of |
the rod control system. It is used to communicate between the logic cabinet
and the power cabinet. A glitch on this board could cause a rod urgent alarm
to annunciate. Based on this information, a new I/O AC amplifier board was
tested and installed.

!

B. Cor re ctivllc tlan_in_l'IrYsnile currcane

None.

<

;

!

NRC form 366(6-89) >
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NRC Iorm 366A U.S. NUCLEAR REGULATORY COMMISSION Approved OMB No. 3150-0104
,

(6-89) . Expires 4/30/92
LICENSEE EVENT REPORT (LER)

TEXT CONTINUATION
,

r

FACILITY NAME (1) |DOCKETNUMBER(2)j LER NUMBER (6) | I PAGE (3) ,

| | | | SEQUENTIAL | | REVISION | | | | | [
Sequoyah Nuclear Plant, Unit 1 | jYEARl | NUMBER | [llVMER_j | | | |

1015]Djjll0 l 3 12 17 19 13 .j _j_D l 0 1 2 1-1 0 1 0 1 01 SlIlf! 01 5
TEXT (If more space is required, use additional NRC form 366A's) (17)

VI. ADDITIONAL INFORMATION ,

A. failed Components

None identified.
"

B. trcXinus_Similar Eventa

A review of previous reportable events did not identify any similar to the one
described by this LER. The rod control system timing circuitry glitch is a

first-time occurrence at SQN. -

VII. COMM11MENTS

None.
,
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