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Carolina Power & Light Crhmpany

Brunswick Nuclear Project
P. 0. Box 10429
Southport, N.C. 28461-0429

December 14, 1990

FILE: B09-13510C 10CFR50,73
SERIAL: BSEP/90-0825

U.S, Nuclear chulator{ Commission
ATTN: Document Control Desk
Washington, D. C. 20555

BRUNSWICK STEAM ELECTRIC PLANT UNIT 2
DOCKET NO. 50-324
LICENSE NO., DPR-62

Gentlemen:

In accordance with Title 10 of the Code of Federal Regulations, the enclosed
Supplemental Licensee Event Report is submitted. The original report fulfilled
the requirement for a written report within thirty (30) days of a reportable
occurrence and was submitted in accordance with the format set forth in NUREG-
1022, September 1983,

Very truly yours,

\
Y PR,

J. L. Harness, General Manager
Brunswick Nuclear Project
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NAC FORM 3664 LS. NUCLEAR REGULATORY COMMISSION APPROVED OMB NO. 3150-0104

EXPRES: 4/3082
ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS INFORMATION

COLLECTION REQUEST B0.0 HAS. FORWARD
L'CEN‘EE EVENT REPORT (LER) C:OA:M!-N’S AEGARDING l‘\:“OEN ESTIMATE TO THE RECORDS AND REFORTS

Tm CONT|NUAT|0N MANAGEMENT BRANCH (P830), U8 NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20855, AND TO THE PAPERWORK REDUCTION PROJECT
{3180-0104). DFFICE OF MANAGEMENT AND BUDGET, WASHINGTON,DC 2080
FACILITY NAME (1) DOCKEY LER NUMBER (8) FAGE (O
NUMBEH (2)
Brunswick Steam Electric Plant Unit 2
SEQUENTIAL REVISION
o 5000 3 2 “ YEAR NUMBER NUMBER
02 OF 09
90 - 008 - 01

| TEXT (IF MORE SPACE 18 REQUIRED, USE ADDITIONAL NRC FORM 386A'8) (17)

‘ INITIAL CONDITIONS

On August 16, 1990, Unit 2 reactor was at 100% power. The RPS, HPCI, RCIC, ADS,
RHR/LPCI, CS, SBGT, SLC, DG and plant electrical system were operable and in standby
readiness. The reactor feedwater level control system was operating in automatic -
three element control and level was being maintained at 185 incﬁes (ie; normal
operating level). Reactor pressure was 1002 psig.

EVENT DESCRIPTION

At 0942 on August 16, 1990, the Unit 2 reactor automatically shutdown on a "TSV Fast
Closure" RPS trip signal. The TSV fast closure was caused by a turbine trip on
reactor high water level. Preceding the reactor trip, the RO observed the four
individual steam flow indications (2-C32-R603A through D) rapidly decrease to zero.
A 1oss of the total steam flow indication on tho steam flow/feed flow recorder (2-
C32-FR-R607) was also noted. The RO responded to the resultin level transient
by adjusting the feedwater master control level setpoint. en the transient
continued, the RO placed the feedwater master control system to manusl. At that
time, the RO noted an erratic increase in reactor level which subsequently increased
to the high water level turbine trip setpoint (208 inches). The turbzko tripped
off line and the reactor scrammed on TSV Fast Closure, Afrer the scram, the RO
performed automatic actions required by the EOPs and subsequent actions were
directed by the SF utilizing the EOP flowchart Path-3, High Power SCRAM. The RFPs
had also trtrpod on the high level. The corresponding loss of feed flow to the
reactor resulted in level decreasing. At 166 inches a Ll#l signal was ?enerated
and PCIS groups 2 and 6 automatically isolated. Group 8 also received an 'solation
signal but the valves were alresdy closed and automatic actuation did i1c" occur,
per design. At 0946, to increas. reactor level, RCIC was manually initia_.J at 135
inches reactor level. At 0948, HPCI was manually initiated at 122 inches. At 0949,
a second RO started the 2A RFP and began injecting feedwater into the vessel. W..a
reactor level restored and pressure stabilized, the EOP was exited and GP-05, Unit
Shutdown, was entered at 0955,

EVENT INVESTICATION

SEQUENCE OF EVENTS/INVESTIGATION

09:41:56 & primary power fuse (C32-F5) fails open in the Feedwater Level Control
System (FWLCS), panel (H12-P612), Power is lost to modules C32-
4405A/D, K616, K620, K628 and K650. Power loss to C32-4405A/D causes
an immediate loss of the four steam flow signals.

Loss of primary power to power supply C32-K620 causes loss of
indication of Turbine Steam (First stage pressure) and narrow range
reactor pressure. These signals drop to zero about 2 seconds after the
loss of power. This delay is consistent with capacitors in the power

supply.

Loss of power to trip module C32-K628 will supply a partial permissive
for the 45% speed reactor recirculation pump runback circuit, however
due to later events, this runhack does not play a part in the event.
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WASHINGTON, DC 20855, AND TO THE PAPERWORK REDUCTION

DAMATION

PROJECT

(3150-0104). OFFICE OF MANAGEMENT AND BUDGET, WASHINGTON,DC 20500

FACILITY NAME 1)

DOCKET LER NUMBER (8)

PAGE (3)

Brunswick Steam Electric Plant Unit 2

NUMBER (2)

SEQUENTIAL REVISION
05000324 YEAR NUMBER NUMBE R

90 - 008 - 01

09:42:05

09:42:06

09:42:11

09:42:22

09:42

09:42:27

TEXT ('F MORE SPACE 1S REOUIRED, USE ADDITIONAL NRC FORM J86A°€) (17

increasing to maximum flow causing a rapid increase in water level,

Increased feedwater flow causes condensate pressures to drup. The "C"
condensate booster pump auto starts, per design.

The increased feedwater flow causes a reactor power transient due to
positive reactivity addition. APRMs exceed the 108% rod block alarm
setpoint. Peak power is 110%.

The increased feed flow resulted in cooler water being injected to the
vessel. The noted increase in power is consistent with an injection
of cooler water.

Reactor high level trip setpoint (208") is reached, a trip signal {is
sent to the main turbine and both feedwater pumps, per design to
protect the turbines from water impingement.

Closure of the Turbine Stop Valves (TSV) generates the reactor SCRAM
signal and rod insertion oegins. This is an anticipatory SCRAM
designed to minimize/prevent a pressure splke upon closure of the stop
valves. All four Reactor Protection System (RPS) channels also receive
a trip signal from the Turbine Control Valve Fast Closure (TCVFC)
circuits.

The turbine trip causes a generator trip which removes wer to the
unit auxiliary transformer (UAT). Loss of power to the UAT removes the
voltage from the "2B" 4160 volt bus which supplies power to the reactor
recirculation (RR) pumps. Power is lost to the RR M/G set and the RR
pumps begin to coast to a stop.

Because feed to the vessel was secured when the feedpumps tripped,
level decreased to Low Level 1 (166")., The four RPS channels detected
the low level and generated a trip signal. No rod movement occurred
because the rods were already inserted, PCIS group 2, 6 and 8
isolation commands were generated, per design. Valves in groups 2 and
6 closed, per design; group 8 valves were already closed and therefore
did not change position.

AOG is bypassed by high flow. High SJAE discharge pressure noted.

After the RFPs tripped, (ondensate flow to the SJAE intercondenser and
aftercooler was virtually eliminated. This prevented condensing of
steam and caused the steam to be ejected into the ejector discharge,
resulting in the observed increase in flow. The increased flow and
moisture from the steam resulted in the observed high SJAE discharge
pressure. This was remedied by opening the SJAE minimum flow line
which allowed the steam to condense.

In accordance witli plant procedures (EOP-1, Flow Path 3), the RO
transfers the mode switch from "RUN" to "SHUTDOWN". This

04 OF 09
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09:42:40/46

09:46:41

09:49:17

action creates the expected manual SCRAM signal in both RPS divisions.

Removing the mode switch from "RUN" 13lso enables the 40% steam flow
isolation instrumentation. When steam flow indication is available,
the RO verifies that total steam flow s less than 4C% prior to
removing the mode switch from run. In this case, (ie, without steam
flow indication) the operator waited an appropriate amount of time
(determined by past experience) prior to moving the mode switch and
successfully prevented a main steam line (Group 1) isolation,

A half Group 1 {isolation command 1is generated on channel "A2",
Individual low signals are not recorded, therefore one cannot
determine which flow instrument created the isolation command.

As the Scram Discharge Volume fills up, the high level rod block as
well as the high-high levels for all four RPS sub-channels are
generated, per design.

RCIC is started manually and begins to inject. Level decrease is
slowed to about 2" per minute. Level is about 125",

During operation of the RCIC system the barometric condenser vacuum
pump tripped due to an electrical fault.

HPCI {s started manually and begins to inject, level starts to increase
at about 1/2" per second. SBGT is also started to support HPCI
operation.

Note: A detailed review of the "ERFIS" traces revealed the turbine
stop valve opened, closed 8.5 seconds later, stayed closed 11.5 seconds
and then re-opvened duriny the HPCI atnrtuf. During this time HPCI
turbine speed coasted down from epproximately 3300 rpm to 1000 rpm and
then ramped to rated speed. A review of the ERFIS data, system logic
and operating characteristics indicated that the closure was not due
to a trip signal, a mechanical overspeed or a balance chamber
adjustment problem. It has been determined that the most likely cause
was a momentary perturbation of the HPCI oil system pressure downstream
of the oll pressuce control valve during HPCI start up. This is under
investigation,

In addition, a sample of the HPCI oil, taken on 8-17-90, was found to
contain approximately 12% water. A previous sample, taken on 7-25-90,
contained only 0.25% water. Water intrusion has been a problem in the
past and is monitored. The monituring effcrt has determined that a
significant portion of the problem was corrected by the replacement of
the steam supgly valves., Since this replacement, significant water
intrusion has been identified on two occasions. After this most recent
intrusion, troubleshooting was performed which eliminated the
possibility of a gross lube oil cooler fallure. In addition, Unit 2
HPCI has been operated five times since
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and the in leakage resulted in less than 1% water. The exact cause of
the in leakage has not been determined but an {nvestigation {is
continuing. Currently this is not an operability concern.

Computer rrlncout gives the appearance that "B2" channel of 8DV high
high level is alternating between & set and reset state. (Follow-up
investigation verified proper operation of both the float and thermal
level sensors).

Rx Feedpump "A" begins to feed vessel.

Reactor level is above the Level 1 setpoint (166") and continues to
increase.

Rx Feedpump "A" speed is decreased to stop vessel feed.
High reactor level alarm is reached (192").

HPCI {s manually tripped.

RCIC is manually secured.

High level turbine trip is reached (208").

RHR loop "A" is placed in torus cooling mode.
SDV vent and drain valves verified closed.

RO bypasses the SDV high-high level and resets the SCRAM.

Control rods verified full in.

RHR loop "B" is placed in torus cooling mcde.

8DV "Bl" resets.

SDV "B2" resets.

Buss "2B" is energized from "SAT". The RR pumps cannot be restarted
because the temperature limits for restart are not satisfied. Primary
cause is the partial plugging of the bottom head drain.

SDV "A2" resets.

Both HPCI and RCIC are restored to "Standby".

SDV "Al" resets.

SDV high level keylock bypass is removed.

Secured the SBGT trains.

Piping walkdowns on HPCI, RCIC, RHR and the SDV completed. No
abnormalities noted.
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‘ RRECTIVE ACTIONS
Primary power fuse C32-F5 and its associated circuit were evaluated No cause for | |
the fuse fa!lure was determined The fuse was replaced and the failed fuse was ;
‘ eanalyzed by the HEAE( The draft HE&EC report indicates that the fuse failed due
to an actual short duration exposure to a current in excess of 20 amps HE&EC 1is
ntinuing i{ts investigation The Gould Shawmut fuses in the feedwater control
circuitry have been replaced temporarily by Bussman Min fuses in accordance with |
‘ EER 90-0262
i
' The HPCI turbine stop valve cycling problem and the water intrusion into the HPCI ‘
! 0il are being investigated ,‘
‘. : ‘ ‘.
| The cause of the RCIC barometric condenser vacuum pump electrical fault has not been | :
, determined The pump has operated satisfactorily since this event | |
| |
|
" . ' 4 1 ! ' ” |
'he GE information provided in the evaluation or the Unit 2 cool down and heat up |
transients will be reviewed against current practices and procedures

The reactor recirculation pumps will be powered from the SAT to minimize temperature

transients due t loss of the UAT with the reactor vessel bottom drain clogged (a
more highly probable event than the loss of the SAT

Actions pertaining to the bott

head drein clogging have not been determined

Monitoring of the reactor coolant and off gas release rates will continue {1

‘ 4 rdance with currently established procedure

! A supplement to this report will be issued by March 15,1991, which will provide the |
results f the § g fuse anal {s vestigations and determinations |
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SYSTEM/EQUIPMENT ABBREVIATIONS & ELLS CODES

ADS Automatic Depressurization System
Ccs Core Spray
DG Diesel Cenerator
FWLCS Feedwater Level Control System
HPCI High Pressure Coolant Injection
PCIS Primary Containment Isolation System
RCIC Reactor Core Isolation System
RHR/LPCI Residual Heat Removal/Low Pressure

Coolant Injection
RFP Reactor Feed Pump
RPS Reactor Protection System
SBGT Standby Gas Treatment System
SLC Standby Liquid Control
TSV Turbine Stop Valve

COMPONENT EIIS CODES
C32-R603 A-D
C32-FR-R607
C32-F5
ABBREVIATIONS

EOP Emergency Operating Procedures
GP General Plant Operating Procedure
LL Low Level
RO Reactor Operator

SF

Shift Foreman

EIIS not found

BM
EK
JK
BJ
JM
BN
BO

8J/p

JC
BH
BR

TA/18V

SB/F1
SB/FR
SB/FU




