August 17, 1992

U.8. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C., 20555

Gent lemen:

TENNESSYE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PLANT UNIT 2 - DOCKET
NO, 50-328 - FACILITY OPERATING LICENSE "PR-79 - LICENSEE EVENT REPORT
(LER) 50-~328/92010

The enclosed LER provides details concerning the iInoperability of the
B~Train residual heat removal pump because of a mislaid wire on a flow
switch, This event is being reported in accordance with

10 CFR 50.73(a)(2)(i)(B) as an operation prohibited by technical

specifications and also in accordance with 10 CFR 50.73(a)(2)(ii)(A) as a

condition that was outside the design basis of the plant,

Sincerely,

L) N‘.Q.s A

/L. Wilson

Enclosure
cc: See page 2
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U.8. Nuclear Regulatory Commission
Page 2
August 17, 1992

cc (Enclosure):

INPO Records Center

Institute of Nuclear Power Operations

1100 Circle 75 Parkway, Suite 1500
Atlanta, Geourgia 30339

Mr. D, E, LaBarge, Project Manager
U.8. 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, Tennessce 37379

Mr. B, A, Wilson, Project Chief
U.S. Nuclear Regulatory Commigsion
Region 11

101 Marietta Street, WW, Suite 2400
Atlanta, Georgia 30323
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. LICENSEE EVENT REPORT (LER)
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FACILITY NaME (1) e {DOCKET NUMBER (2) | BAGE (3)
Sequeyah Nuclzar Plant, Unid 2 —-l0lslololold 12 Ja lilefloz)

TITLE (4) Residua) Heat Removal Pump Inoperable due to & Miswired Flow Switch for the Miniflow Valve

.Ixﬂﬂ_ﬂﬂLliL_lgh__m.-LﬂLHMIE&J&l___m.__LJﬁfn&LJMILJll,L.__JuﬂiliAQUJJLL&lﬂﬂNdID4UU,~..*__*

| | | |SEQuENTIAL | [REVISION| | | | FACILITY NAMES [DOCKET NUMBER(S)
nlﬂullh&.hﬂll*DﬂAlJ L Ntk | .1ﬂuuna_unnnu~naLJJLanl> - lolsiglajol 4.1
| I || b | | | |
A lelilel | olQ |n|| LilZ | 8] 2] lolslelolal | ]
OPERATING | |THIS RLPORT 1§ SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFR §:
MODE | 1 ACheck gnc ar more of tne followingi(11)
k1120, 802(h, | 120.406(¢) [__180.73(a)i2)(iv) 178, 20(b)
POWER | | 120.408¢a0( )08 |_180.36(c)(1) | 180, 73ta)i2i(v) | 173, 1)
LEVEL | | 120,408 (a0 0id) | 150, 36(c)(2) | 180.7308)(2)(viv) | __|OTHER (Specify in
LA 1o do L 120 408 (el i) INXIS0. P 20000 | 180.73(a)(2)(vii0)(A) | Abstract below and in
{20, 005(a) (1 )iiv) |EXIS0. 730ap(2i0id) | 150.73(ait2)(viti)(B) | Text, NRC Form 366A)
" o 120,008 L 180 2320 i) L 180, 23 L
LLCENSES COMTACT FOR IHMLS LER (120
NAME | e JELEPHONE NUMBER
| AREA CODE |
Lo M. whittemore. Compliance Ligensing lelylsislalal] -.L.L‘L_LLJ..!J.J
.”.__ﬂ_______“_LmﬂnIILJWLJJMLJIIQUEMJIMEEEHLJ&uLﬂlLJE;ﬂMlﬂLi&JﬂULaumml111L
| |REPORTABLE | | | | | |RFPORTAB;[|
wiY | B |mm1|L 1 |
1114_1111111 N ‘lLJJilJ,_L,llJ,___.,_‘l |
| | | { | | | | ! | |
B T S NS e T N G I WS e - (URERT TSI T i O I R R e i
_SUPELEMENTAL REPORT EXPECTED (14) e | EXPECTED | MQNIML QAY | YEARL
- - | SuBM1SSTON | | |
ek YES (LS 5. omplete EXPECTED SUBMISSION DATE) [ X | NO , Lpateasy | L 4 L L 14

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

On July 17, 1992, with Unit 2 in Mode | at 100 percent power operations, persounnel
performing a surveillance instruction identified a Residual Heat Removal (RHR) Pump 2B-B
miniflow valve to be malfunctioning. Operations personnel declared the RHR pump
inoperable, and Limiting Conditions tor Operation (LCOs) 3.5.2 and 3.6.2.1 were ente ed
at 110C Bastern daylight time (EDT) on July 17, 1982, An investigation doterminad the
problem to be an incorrectly terminated wire on the tlow switch. The wire was correctly
terminated and the flowswiteh was functionally tested and returned to service. LCOs
3.5.2 and 3.6.2.]1 were exited at 2249 EDT on July 17, 1992. A subsequea® investigation
into the event identified the root cause of the mislaid wire as being inattention to
detail with an inadequate second~-party verification. Maintenance personnel have been
briefed on specific problems identified in this event. A less than adequate ~ost
maintenance test (PMT) also contributed to the event. On July 28, 1992, during *he
review of the event by the Plant Event Review Panel (PERP), it was discovered thai a
potential iseue existed invelving the RER systems being outside of design hasis of the
plant., 4 one-hour telephone call notifying NRC of the issue was made at 1928 ELT on
J\ll, 28' 1992,

NRC Form 366(6.80) - o o

= = R = N T N e T e e N ey g - s s nay e



- {6-89) Expires 4/30 92

-

NRC form 3664 U.S. NUCLEAR REGULATORY COMMISSION Approved OMB No. 31600104

LICENSEE EVENT REPORT (LER)

TEXT CONTINUATION
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FACILITY NAME (1) |DOCKET NuMBER (2) | LER NMUMBER (81 [ | PAGE 31 1
| | | [SEQUENTIAL | [REVISION| | | | |

Sequoyah Nuclear Plant, Unit 2 | Leear | | numBer | | wOMBER | | | | |
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TEYYT (1f more space is required, use additional NRC Form 366A's) (17)

1. PLANT CONDITIONS
Unit 2 was operating at approx.mately 100-percent reactor thermal power.

I1. DESCRIPTION OF EVENTS

A. Event

On July 17, 1992, with Unit 2 in Mode | and 100-percent power, Operations
personnel performing a quarterly residual heat removal (RHR) pump surveillance
instruction, identified the 2B-B RHR (EI1S Code BP) pump (EI1S§ Code P)
miniflow valve (EII8 Code FCV) to be malfunctioning. The miniflow valve was
cycling open and closed instead of remaining open. Operations personnel
declared the RHR pump inoperable, and Limiting Condition for Operation

(LCOs) 3.5.2 and 3.6.2.]1 were entered at 1100 Eastern daylight time (EDT). An
investigation revealed the flow switch for the miniflow valve had been
migswired on July 1, 1992. It should be noted that between July | and July 17,
1992, there were 10 instances where Train A safety equipment, i.e.,
centrifugal charging pump (CCP), safety-injection pump, diesel generator
(D/C), and 6.9 kilovolt shutdown boards were inoperable for short periods of
time. With the exception of two instances that are described in the following
paragraph, the periods of inoperability were of short duration,

B. Inoperable Structures, Components, or Systems That Contributed to the Event

On July 8, 1942, D/G 2A-A was inoperable for 17 hours.
On July 9, 1992, CCP 2A-A was inoperable for six hours.

C. Dates and Approximate Times of Major Occurrences

June 30, 1992 Flowswitch cusrterly preventive maintenance (PM)

0600 EDT was started.

June 30, 1992 A woik request (WR) was written to replace a flowswitch

0820 EDT when a problem was found that prevented calibration
and testing.

July 1, 1992 A WR was completed (flowswitch replaced).

0627 EDT

July 1, 1992 A PM was completed and the RHR pump was declared

0730 EDT operable,

July 8, 1992 Diesel Generator (D/G) 2A-A was inoperable -

0600 EDT LCO 3.8.1.1 was entered.

NRC Form 366(b-89) e A e L RS LN,
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FACILITY NAME (1) JOOCKET NuMBER (2) | _Lgtnuunnxx,xhg_ |

Sequoyah Nuclear Plant, Unit 2

l | | |seQuEnTiaL | IREvision] | | | |
JyEar | | wumper | L numeeR | | | | |

TEXT (1f more space 18 required, use a0dii ..d) NRC Foro im0 11°)
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ANALYSIS OF EVENT

This event involves a wiring error that resulted in the miniflow recirculatieon
valve cycling when the valve should have remained open.

The flowswitch that was miswired controls clost 'e of the recirculation valve when
the RHR pump discharge exceeds a setpoint of approximately 1,250 gallons per
minute (gpm)., (This setpoint accounts for instrument inaccuracies.) The basis
for the valve closure is to ensure adequate flow goes to the core whenever rcvactor
coolant system (RCS) pressures are low enough to allow RHR to inject.

The design logic requires the valve to be open at “00 gpm (decreasing) through the
pump to protect the pump from heating damage, and for the valve to close at 1,500
gpm (increasiag) to assure adequate flow to the reactor core for accident
mitigation. The recirculation valve, which is motor operated, is part of the
safety injection ilogici therefore, it does not use thermal overloads, The
actuator motor is rated for intermittent duty and can tail after approximately
fifteen minutes of contiduous operation, The pump recirculation regquirement ot
500 gpm is a _ontinuous operation value. The continuous cycling of the valve
ramped the flow from zero to approximately 750 gpm with each valve cycle. This
may meet the cooling requirements for continuous flow through the pump, but the
action puts a thrust cycle on the pump impeller and motor bearings that creates
additional wear on the pump.

During an accident situation, the pump normally would be in recirculation mode
during the injection phase of the accident. The pump is then used for net
positive suction head (NPSH) boost during the recirculation phase until the RC§
pressure drops below the pump deadhead pressure. With the recirculaticn valve
open, the pump would operate normally and complete the accident mitigation task as
designed.

The worst-case scenario involves a small break loss of coclant aceident with the
miniflow-valve motor failing in the fully closed posi*ion., Falling in the clased
position, the RHR pump is subject to overheating and ultimate failure., This
scenario, coupled with oppusite train safety component unévailability, results in
a condition outside design basis.

Further investigation and computer-simulated scenarios revealed that no damage
would result from the valve cycling for approximately 25 minutes. It is fully
expected that operatars in the main control room would detect the abnormal
operation from annunciators signaling the rapid change of position of the valve,
and the fluctuation of the motor amperage. Upon detection, the RHR pump would
then be turned off. This expectation was demonstrated by submitting the prcblem
to operators during requalification training. These simulations did not cycle the
miniflow valve, stopping the RHR pump relied on normal €I termination criteria
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contained in emergency procedures, The times ranged between 21 and 25 minutes
before the RHR pump was removed frow service. Therefore, the added indications of
position status lighte and motor amps should prompt the operators to earlier
intervention,

V. CORRECTIVE ACTIONS

A, lmmediate Corrective Actions

Operations personnel immediately entered LCOs 3.5.2 and 3.6.2.1 for Unit 2,
Uperations personnel exited LCOs 3.5.2 and 3.6,2.1 for Unit 2 after the

misplaced wire was correctly terminated and the functional test verified the
miniflow va've performed as designed.

L B. Corrective Actions to Prevent Recurrence

p 1. Wiring on the other miniflow switches for Unit 1 and Unit 2 was checked
and verified as being correctly terminated.

L 2. The instrument PMs data packages asscciated with the RHR miniflow valve
switches have been revised to require independent verification foar wire
connections and also for jumpers.

3. Maintenance craftsmen, planners, and procedure writers have been briefed
on this event vith an emphasis on the need tor an adequate PMT or
specifying an independent verification in lieu of a PMT.

4, Maintenance planners will be trained on the proper way to specify
acceptance criteria for verifying that components can perform their
| intended functions. This will be accomplished by September 14, 1992,

YT, ADTITIONAL INFORMATION

-l -

A, Failed Components

— -

o None .
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