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Brunswick Nuclear Project
P. 0. Box 104719
Southport, N.C. 28461-0429

MAR 27 1992
FILE:  B09-13510C 10CFRS0., 73

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

BRUNSWICK STEAM ELECTRIC PLANT UNIT 1
DOCKET NO. 50-325
LICENSE NO. DRP-71

Gentlemen:
In accordance with Title 10 of the Code of Federal Regulations, the enclosed
Licensee Event Report is submitted. This report fulfills the requirement for a

written report within thirty (30) days of a reportable occurrence and is
submitted in accordance with the format set forth in NUREG-1022, September 1983,

Very truly yours,

Lotllargaio
J. W, Spféier, eneral Manager
Brunswick Nuclear Project
GT/
Enclosure
ee: Mr. S. D. Ebneter

Mr. N. B. Le
BSEP NRC Resident Office
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U.E NUCLEAR REGULATORY COMMISSION

LICENSEE EVENT REPORT (LER)

APPROVED OMB NO. 31500104

EXPMRER: 4, 3082
ESTIMATED BURDEN PER RESFONSE TO COMPLY WITH THIS INFORMATION
COLLECTION REQUEST: 0.0 HRS, FORWARD COMMEMTS REGARDING
BUADEN ESTIMATE TO THE RECORDS AND REPORTS MANAGEMENT BRANCH
(P-830), U.S. NUCLEAR REQULATORY COMIMISSION, WASHING /DN, DC 20855,
AND TO THE PAPERWORK REDUCTION PROECT (3150-0104), QFFICE OF
WANAGEMENT AND BUDGET, WASHINGTON, DC 20803

FaciuTy iame () Brunswick Steam Electric Plant DOCKET NUMBER @) PAGE (3)
Unit 1 050001325 "
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wave Glen M. Thearling, Regulatory Compliance Specialist
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ABSTHACT (Umit to 1400 spaces, Le approximately ffteen singie apace lypewritten ines) (18)

At 23:00 on February 29, 1992, Unit 1 reactor was at approximately 80% reactor power for
Main Turbine Stop Valve (TSV) testing which was in progress, when & reactor scram occurred.
on the "Al"™ Reactor Protection System (RPS) Logic Channel, a Turbine Stop
Valve closure, "Bl" (RPS) logic channel trip occurred. The simultaneous trip of these two
logic channels resulted ‘n & full scram signal to Unit 1. Analysis of the scram data
indicated the full scram signal vas caused by the closure of TSV's #1 and #3 in addition to
the expected closure of TSV #2. The unexpected full scram is attributed to a circuit
malfunction in the Master/Slave logic used for TSV #.. This circuit uses an "inhibit" to
allow individual TSV testing. Such a malfunction during
#1, #3, and #4 to begin closing, when TSV #2 1s closed below 95% open.

Following the reactor scram, reactor vessel water level decreased below the low level 1
setpoint (162.5") and brictlz approached the low level 2 setpoint (112"). This level

igh power reactor scram. As designed, the low level 1 signal
resiulted in Primary Containment Isolation System (PCIS) Grouga 2 (Drywell Floor and
mt Drains), 6 (Containment Atmosphere Control) isolation
the normally closed Group B (Residual Heat Removal Shutdown Coollng).
level approsched the low level 2 setpoint, the Reactor Core Isolation
automatically initiated and injected, Standby Ges Trains initiated, and Secondary
Containment and the PCIS Group 3 (Reactor Water Cleanup) isolated. As reactor vessel water
level was only briefly at the low level 2 setpoint, High Pressure Coolant Injection (HPCI)
d*d noi inaact. The safety significance of this isolated event is minimal as

unctioned as designed.

#2 TSV testing, would signal TSV's

s, and an isolation signal to
As reacrtor voessel
Cooling Systeuw
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INITIAL CONRITIONS

At 23:00 on February 29, 1992, Unit 1 reactor power had been reduced to a;. roximately 80% to
cugport Main Turbine Stop Valve Testing (TSV). A surveillance (1-MST-RPS3SR) on the TSV's vas
being conducted to verify response time for the "Al" Reactor Protection System (RPS) trip
logic. The Emergency Core Cooling Systems were operable.

EVENT NARRATIVE

At 23:00 on February 29, 1992, during the testing on the "Al" RPS Logic Channel, a TSV
closure trip on the "Bl" Rsactor Protection System (RPS) logic Channel occurred. The
simultaneous trip of these two logic channels resulted in a full scram signal to Unit 1.

The Main Turbine Electro-Hydraulic Control (EHC) circuitry controlling the TSV's i{s arranged
in a Master/Slave configuration with the #2 TSV functioning as the Master. During normal
operatien, {f TSV #2 {s stroked open or closed, the remaining TSV's 1, 3, and 4 would follow.
During the testing, TSV #2 is closed to below 95% full open ualnf a test pushbutton. To allow
testing of the #2 TSV without affecting the other TSV's, an "inhibit" circuit defeats the
Master/Slave circuit. The operator releases the test pushbutton after the "Turbine Stop
Valve Closure Trip" annunciator has alarmed and the signal is received in the "A" RPS logic.
The RPS logic is designed such that two TSV's not full open are needed to trip one logic
train., The surveillance simulated closure of one TSV in the "Al" RPS trip logic while the
second TSV in this logic channel was stroked, aliowing a response time measurement of the
half Scram functiun actuation.

Analvsis of the scram data indicated the full scram was caused by the closure of TSV's #]1 and
#3 in addition to the planned closure of TSV #2, The closure of TSV's #1 and #] de-enerpgized
the "Bl* RPS logic and initiated a full scram signal. The "Bl" logic trip was logged on the
Process Computer which indicated the normally closed contacts of the RPS logic opened. This
documents that the TSV's #1 and #3 actually moved, There was no indication of EHC hydraulic
pressure problems which could have caused these TSV's te close.

ollowing the reactor scram, reactor vessel water level decreased below the "~w level 1
setpoint (162.5") and approached the low level 2 setpoint (112") for a brief p.iviod. This
reac-or vessel level decrease is normal a during high power reactor scram. As designed the
low level 1 signal resulted in isolations of the Primary Contairment Isclation System (PCIS)
Croups 2 (Drywell Flecor and Equipment Drains), 6 (Contaimment Atmosphere Control), and an
isolation signal to the normally closed 8 (Shutdown Cooling) isolations occurring per design.
As reactor vessel level approached the low level 2 setpoint, the Reactor Core Isolation
Cooling System (RCIC) automatically initiated and injected, the Reactor Building (Secondary
Containment) lsolated with the Standby Gas Trains initiating, and PCIS Group 3 (Reactor Water
Cleanup) lsolated. Since the reactor vessel water level was momentarily at the low level 2
setpoint, the High Pressure Coolant Injection System ‘HPCI) initiated, but reactor level did
not stay at this level long enough to allow HPCI to inject. Reactor vessel water level was
returned to the normal operating band and Unit 1 was stabilized.

While the HPCl system was being secured two problems were noted that did not impact system
operation durir, this event, The HPCI Turbine Steam Supply Valve (E41-F001) did not give a
full closed indication when it was shut and the auxiliary oil pump was found not running, as
it should have been, after the HPCI system shutdown,




NRC PR Mt U B NUCUEAR METGULATOMY OOMMIG TN AMEROVED OME NO. 3180004
. EARRLE &N
ESTIMATED BURDEN PER REBACRE 1) COMPLY WITH THIE

INPOMATION COLLECTION HEQUES )| 50 MRS, FORWA,AD COMMENTS
LICENSEE EVENT REPORT (LER) AEGARING BUNIEN ESTMATE 10 Tk MR8 AND REROATS
WA NA CEMEN T B 50, ¢ NULLEA JLATORY
TEXT CONTINUATION COMMIRBION, WALHINGTON, (K J0888, AND T0 THi: PAMERWEW

REDLICTION PROIECT 31B0-0VO4), GFFICE OF MANAGEMENT AND
BURGET, WASHNITON, K 20803

FATIITY NAME (1) DECKET NUMBER \2) o LER NUMGEA PAGE (3)
Brunswick Ytesm Electric Plant | 05000 25 AR o | T 3

Unie 1 NO NO.
| o2 08 0

LR St —

FTENT 1 f. @ BERGCE 18 Teowied, une WSaNIonaT NRC Form 06A'S) (A7)
CAVSE QF EVENS

The snuly credible explanation was a clrcuit malfunction which prevented the “"inhibit*
function of the Master/Slave lopic needed to allow individual TSV testing. With such a
failure during TSV testing, the closure of TSV #2 below 958 open position would signal valves
#l, #3, and to begin closing. The operator would release the test pushbutton when the TSV
#2 passed below 908 and the half -scvam signal in che "Al" logle vas vecelvod, TSV w1, #3, and
#4, however would continue closing untll TSV #7 had reversed and reached the 954 open
position., At this position, & '/t switeh on TSV #2 would actuate to sfignal TSV #1, #3, and
wh te open. How.ver, before TSV #2 could actuste the 95¢ 1imit switch, TEV #1 and #3 actuated
‘halr respective 908 RPS limit switches and activatad the "B1" RPS logle. Since the "Al"
logie of RPS vas already trippc. & full scram signal resulted.

To verify the above hynothesis, & test was formulated by the Technical Surport firoup to
simulats the preteip conditions and re-create the fallure. The tests were developed such that
if the fallure could not be duplicared, & fallure of the suspect circuit would be introduced
to allow comparison te the data obealned {rom the actual scram.

The first portion of the test sequence stroked TSV #2 frequently in an attempt te ldentify
& problem with the Master/Slave cirevit. Duplication of the fallure in the Master/Slave
cireuit war not observed during testing. ere were no problems {dentified with the
Msvter/8lave eireult that would ewplaln the vcram experienced on L. it |

The vext portion of the testing Invelved the Introduction of a fallure in the suipect portion
of the Master/Slava eircuit, This testing duplicated the sequence of logic sctuations that
cccurred during the actual scram but Jdid net produce a similar time line. The timing
inconsistency vas traced to & sticking problem with the uctuation of the liwit switch on the
T8V #2 which controls the opening/closing ¢f the remaining TSV's, While the sticking limit
switeh made data comparisons to the scras move difficult, it is not belleved that thia
sticking problem was & contributor to the scram. The limir switch was ‘nspected and the
sluggish behovier vas found to be internal to the switch and not with the aporatlng luver,
It was found et by slightly tapping thu gwitch enclosure the limit swit .. contacts would
actuate, It is believed that the vibration of the TSV's during power opwcation would be
sufflelent co Insure operation of the switch, Thus, the sticking of the switch during the
initie!l testing seguence caused the time 1line te disagree but this discrepancy was
explainable. Tue toltins.continucd with a serics of tests where the limit switch actuation
was a.ded by slight tepp on the switch during TSV #2 stroking. This test established data
which very closely resembled the (iming and sequence of events obtained during the actual
scram,

Jechnical Support conmclucded the scram on Unit 1 was due to & spurious fallure of the
Master/8'ave circult of the SV's., HKowever, the individual component failure In this
Master/Slave circuit has not been identified as of this time. Nuclear Engineering Department
(NED) and General Electrie (GE) have concurred with Technical Support on the fallure cause
velog within the Master/8lave circuit of the TSV's.

Investigation of the E4]1-FO0]1 valve found that the valve position limit switch that bypasses
the torque switeh through its travel to the 4% open position was set to open slightly before
the sviteh that provides full closed indication, Testing found these limit switches to be
operating within their normal bands. The closing torque switch has a setting that courresponds
to approximately 150 peld pressure across the valve disc, The 150 psid value was selected
based on the rorwal shutdown sequence whic hes ‘he Tuihine Stop Valve (F41.VB) go closed
before a differential pressure occurs across the E41-FOO1. In this case the ERFIS trace shows
turbine speed and pump discherge proessure rapidly falling off at 23:07:03. The E41-VB full
slosed signal did not ocecur until 11 seconds later. This indicates that the E4l1-7001 was
actually closed against 3 differential pressure much higher than 150 psid. Thervfore the
torque switch was open prior to the valve passing the 4% open position. At this time, the
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Turbine Stop Valve/ Limit Switch TA/2Z18
Main Turbine Centrol Fluld System/TSV Contrel TG/XCV

High Pressure Coolant Injection System/ Limit Switch B, TIS
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TO CLOSURE OF TH1S SUCTION VALVE.
THE RWCU INROARD VALVE (1-G31-F001) 1§ CLOSED.

IRM "D" I8 PLACED IN “OFERATE" REMOVING THE NEUTRON MONITORING TRIP IN
RPS CHANNEL "a2".

CONTROL OPERATOR USES THE " " ““K SWITCH TO BYPASS THE SDV H1-HI TRIP,
AND RESETS THE SCRAM.

THE HPCI TURBINE 1S TRIPPE NO ™0 0 0 T "YATION 18 RESEY. THE STEAM
ADMISSION VALVE (E&41-FOO1) & Nu' .. .8 "4L CLOSED INDICATION, 1ATER
1T 18 ALSO NOTED THE AURILIA:T -+ ™aiF tad 00T CONTINUFD TO RUN,

THE GROUP 2, 3 AND & TSOLATION CONSANDS ARE RESET.

OPERATCK BEGINS TO RESTORE THE RWC)' LYSTEM,

THE “"1A" REACTOR FEED PUMP TURBINE TRIPS ON HI LEVEL. RCI1C INJECTION
VALVE 18 CLOJED.

HIGHEST WATER LEVEL REACHED (210%)

RX FEED PUMP “1A" RESET AND ROLLED ON MINIMUM FLOW,

FEED TO THE VESSEL NOW THROUGH “1A" R¥Y.

RESTORED RX BUILDING VENTILATION,

BUS "1B" 18 RE-ENERCIZED FROM THE STATION AUX. TRANSFURMER,
STARTED THE "1B" RR PUMP,

STARTED SBCT.

DRYWELL VENTING BEGUN, UPWARD TREND NOTED ON CAC-1260, 1261 AND 1262,
ggcuom“ ‘\"‘gTING UNTIL A SAMPLE (PARTICULATE, 10DINE AND NOBLE GAS) COULD
A ‘

OPERATOR VERIFIES THE REACTOR RECIRCULATION PUMP SUCTION TEMPERATURE
PRIOR TO RESTARTING THE PUMPS.

STARTED THE "1A" RR PUMP.

DRYWELL GAS SAMPLE RESULTS RECEIVED, DW PURGE 1§ APPROVED,
1SOLATED HPCI STEAM SUPPLY “1AW" QP-19 SECTION 8.6,
COMMENCED VENTING DRYWELL, PRESSURE WAS 1.0 PSI.

RCIC RETURNED TO STANDBY ALTGNMENT.




