CREL

A

} T

TR =0y 1 TR N R VRO e




NRC SORM 366
. .

U8 NUCLEAR REGULATORY COMMISLION

LICENSEE EVENT REPORT (LER)

APPROVED OMB NO. 21500104

EXPRES: 4/30/92
ESTMATED BURDEN PER RESPONSE TO COMPLY WITH THIS INFORMATION
COLLECTION REQUEST: 50.0 MRS FORWARD COMMENTS REGARDING
BURDEN ESTIMATE TO THE RECORDS AND REPORTS MANAEMENT BRANCH
(P-530), U S NUCLEAR HEGUILATORY COMMISSION, WASHINGTON, DC 20088,
AND TO THE PATERWORK REDUCTICN PROJECT (31500104), OFFICK OF
MANAGEMENT AND BUDGET, WASHINGTON, OC 20503

FaviuTy name () Brunswick Steam Electric Plant Unit 2 | OOCKET NUMBER12) PAGE (%)
05000324
0l OF 19
T Unit 2 Turbine Trip/Reactor SCRAM While Calibrating e Feedvater Computer Point
EVENY DATE 15, LER NUMBER (9) REFORT DATE (7) OTHER FACIUTIES INVOLVED (8)
MONTH DAY YEAR YEAR HEQ NOH REY NO MONTH DAY YEAR FACILTY NAME DOOKET MUMBER
01 ') 91 91 - 1 ool . 00 02 25 $1 l
THIS REFORT 1§ SUBMITTED PURSUANT TO THE AEQUIREMENTS OF 10 CFR § (Check one or more of the following) (Y1)
OPERATING
MOCE (%) 1 20.402(0) 20.408(¢) A‘. 80.73(8)(2)() )
POWER 20 A0S (a1 $0.38(¢10Y) 80.73(8)(2)(v) .70
LEVEL (10) 100 20.408(a)(11(8) 50.36(c)(2) 8075w OTHER (Specty in Abstract and Toxt)
; i 20,405 (@)( 130w 50.73a) ()0 B0 73 a1 () Wh(A)
20 405¢8)( 1 )W) 80. 7 80. 73 (a)(T)(v'(@) i
20 406(8;1 1) §0.73(a) (2)0) 50.73 @)

VCENSEE CONTACT FOR THIS LER 1Y)

wame TONY HARRIS, REGULATORY COMPLIANCE SPECIALIST

TELEOHONE NUMBEY

(919) 457-2038

SYSTEM

COMPONENT

MANUFACTURER

REPORTABLE
TO NPRDS

atel  CAUSE

COMPLETE ONE LINE | DR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT (1))

SYSTEM COMPONENT

MANUFACTURER REPORTABLE

TO NPRDS

SUPPLEMENTAL REPORT EXPECTED (14)

X TES O yes, compigte EXPECTED SUBMISSION DATE)

NO

EXPECTED
SUBMISSION

OATE 13)

MONTH DAY

04 0l

On January 25,
turbine trip on high
System res
point cali

b

1991,

onding to
ration on

Unit 2 reactor scramm:d from 100% power.
reactor water level which resulted from the Feedwster Level Control
a sensed loss of feed flow during performance of a Process Computer
Instrumentation and Control (I&C;
ed to recognize a procedure prerequisite step
which stated that the unit must be i1 cold shutdown or refuel to perform the procedure.

the Feedwater flow lo
technicians performing the calibration fai

ABSTRACT | Uimit to Y400 spaces, Le. approximately ffteen single space typewntten ines) (16)

%lc system,

The sc

The event was due to the failure of the work control process to prevent this activltg from
being performed, caused by inadequate reviews in the scheduling and implementation pha

the process and the failure of the technicians to ensure the prerequisites were mec,
addition, the procedure Summary ‘heet incorrectly stated that no special plant conditions
were required for the performance of the procedure.
the computer point calibtrations, suspension of use of the procedure Summary Sheets,
communication of the event with plant personnel, development of a Recovery Action Plan, and
initiation of a working level Task Force to investigate this and similar recent personne:
erress,

Corrective actions included stoppase of

Future corrective actlions will be identified in a supglement

The safety systems functioned as designed.
none posed a significant safety concern,

completion of management review of the HPES and Task Force eva

Equipment response concerns were identified, but

uarions.

ram was due to a

ses of
In

to this LER pending




LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

e —— S A 4 P S~ 4 . S S 8 S5 e A et S . ]




LICENSEE EVENT REPCRT (LER)
TEXT CONTINUATION

s o et e s <l -




e

| NRC FORM M6BA U5, NUCLEAR. REGULAYORY COMMISSION APPROVED OME NO. 21600104
i EXFRES: 4/350/2
FOTIMATED RURDEN PR RESPONSE 1O COMPLY WITH THIS INFORMATION

. PO COLLECTION HEQUEST 80 0 HAS, FORWARD
L'CENSEE EVENT RE HT (LE") COMMENTS REGSHRDING BURDEN ESTIMATE TO THE RECORDS AND REFONTS
TEXT CONTINUATION MANAGEMENT BRANCH (F-400), U 5. NUSLEAK REGULATORY COMMISSION

WASHINGTON, DC 20688, AND TO THE FAPERWORK REDIUCTION PROJECT
(IIS0-0¥M). OFFICE OF MANAGEMENT AND BUDSET, WABHINGTONUC 20800

FACIUTY NAME (1) DOCKET LER NUMBER (8) PAGE (3)
NUMBER (2)

Brunswick Steam Electric Plant Unit 2
SEQUENTIAL RE A WON
05000324 NURMBER NUMBER

001 00

TEXT (iF MORE SPACE 6 RECUIRED. USE ADDIMIONAL NRC FORM 6645 (17)

The work scheduling phase did not keep or remove this item from the work
schedule, This phase involves multiple reviews of potential work items to ensure
that a particular item can be performed at the specified time given the
anticipated plant conditions. The inadequacy of the reviews which support this
phase led to the route being scheduled for work.

The work implementation phase of the work control process falled to prevent the
calibration from being performed. The reviews essociated with this portion of
the process did not detect the prerequisite plant condition for performing this
calibration. In addition, the involved technicians did not follow the
calibration procedure when they failed to ensure the procedure prerequisites were
satisfied prior to lifting the wire.

The focus of an operating unit work scheduling phase at the Brunswick plant is
the Site Work Force Control Group (SWFCG). Work items are scheduled through the
SWFCG, which inclucdes representatives from each site work nrganization. SWFCG,
however, relies on a multitude of reviews to ensure that work presenteu to the

roup is acceptable for & given plant condition, For a typical maintenance work
%teg.lguch as this process computer point calibration, the scheduling procese is
as follows:

: 1 The planning process for prevent!{ve maintenance activ.ties begins
with an automatic computer function which promprs a maintenance
planner/analyst from #n interval based computer display to generate
a route sheet WR/JO. T[he route sheet lists affected components and
procedure numbers necessary to complete the route. The planner does
not review procedures or the effects that component manipulation
will have on the plant., The designated route sheet is then given to
the responsible maintenance forewan for initisl screening, procedure
review, and scheduling.

The responsible maintenance foreman performs the initial assessment
of the item to cdetermine plant conditions required for the item to
be performed, and at what time these conditions will exist. The
foreman reviews the work item, including the applicable system work
schedule, grcrequlsitaa and precautions involved for performing the
job, and plant conditions required for an item to be worked. Once
the foreman determines that an item can be worked with current plant
conditions, he routes a package to the SWFCC describing the item,
the system(s) affected, and the preferred work time if no specific
system constraints exist,

The SWFCC scheduling coordinator develops a system-sorted list of
potential work items to be reviewed by the SWFCC at a veeklf input
meeting. Each system sort is uniquely reviewed to determine the
apgropriate time for scheduling the involved work. Questions are
raised by participating groups if the inp:* sheets do not provide
sufficient information to determine poter..al plant affects from a
proposed work item. Once an item is approved by the SWFCG for work,
the item is placed on a work schedule for a given week
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4. Once scheduled, items on the weekly schedule are reviewed by the

Control Room Operations organization prior to the scheduled
performance to ensure that the item remains acceptable for the
current plant conditions. Once approved for work on a given day,
the work package is given back to the responsible foreman to
implement

Implementation of a preventive maintenance actlvltg begins with the responsible
maintenance foreman. The responsible foreman for tiie job activity plans the work
to be done on a given day. Part of the responsible foreman's implementation
function is to cenduct a pre-job briefing with the technicians performing the
ob, The Aiscussions with the technicians {nclude the precautions and
imitations associated with a given task., The technicians are then given the
package to perform.

The work package given to the technician includes the WR/JO developed for the
;or. The WR/JO is taken to the Control Room, if necessary, to obtuin Shift
oreman approval for beginning the job. Once the Shift Foreman has upfroved the
job start by reviewing the package, the job is begun by the techniclans. The
technicians Korforulng the ILb complete the job in accordance with the process
defined by the WR/JO,

The work control process at the Brunswick plant during plant operation is a
multi-level, multi{-organization review and implementation process, involving
several individuals. The process is dependent upon the completion of these
reviews and activities in accordance with established standards and procedures.
The standards and procedures for these reviews and activities, if properly
followed, would have ensured that this procedure would not have been performed.
However, the incorrect reliance by some of the involved individual reviewers
allowed a single factor, the incorrect Summary Sheet, to defeat the barrlers
established by the system. The January 25, 1991 SCRAM was, therefore, the result
of the tailure of the reviews in this process to identify the required conditions
for performing this job. A summary of the barriers in the work control process
aud the failures within each barrier follows.

One of the causal factors contributing to the inadequate reviews was the
universal use of an incorrect procedure Summary Sheet, The body of the procedure
being used (OPIC-CPUODL) has a Prerequisite Section which cortectl{ specifies
that the ftocadure should only be performed while the plant 15 in cold shutdown
or refuel condition. The Summary Sheet, provided as an attachment to the
procedure, suumarizes the impact of the procedure and includes such items as a
procedure description, required plant conditions for performance of the
procedure, alterations to plant systems as a result of the procedure,
annunciators and affected indications, and possible Technical Specification
Limited Conditions for Cperation (LCOs) which may result trom the performance of
the procedure. The Summar{ Sheet 1s intended to provide an {mpact summary for
the Shift Foreman to use in assessing whether the procedure can be performed
under the conditions which exist at the time the procedure is planned to be
worked by the Maintenance organization. The Summary Sheet is not intended to be
substituted for the Prerequisites and Precautions stated in the procedure, and
states so in the heading of the page. The Summary Sheet for this procedure
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incorrectly indicated there were no special plant conditions required for

erformance of the procedure, and this greatly influenced the mind set of the
nvolved individuals both performing the procedure and reviewing the procedure
for possible plant impact.

The initial barrier in the scheduling phase that was defeated was the 14C foreman
review of the work item. The I1&C foreman initially submitted six similar
calibration routes to the SWFCG for work. The calibration of computer point B0O22
was included in this package. The foreman had not appropriately reviewed the
precautions and limitations for each package prior to submitting the SWFCG work
request as required by Maintensnce procedures.

Once the calibration routes were input into the SWFCG system index, the items
were reviewed at the weekly SWFCG "upcoming work" input meeting. Questions were
raised by the cognizant Operations representative concerning these calibrations,
and the Maintenance representative was requested to further investigate and
provide input to the SWFCGC on plant affects from these calihrations. The
Maintenance representative reviewed the procedure Summary Sheets for the work and
determined that two of the routes required the piant to be in either shutdown or
refuel condition to Yerforu, He then returned the packa%es to the responsible
1&C foreman to reevaluate the remaining packages for additional impact.

The 1&C foreman's second review of the work packages consisted of a review of the
procedure Summary Sheets for the involved procedures. This was not an
appropriate review of the involved work as dictated by Maintenance practices.
Had the foreman reviewed the Prerequisites and Precautions section of the
procedure during either his first or second review, as defined by existing
Maintenance standards, he would have noted that the Prerequisites of the
procedure for the calibration of computer point B022 required the plant to be in
either a shutdown or refuel condition,.

The 1&C foreman, following completion of his seccad review, returned the work
package to the Maintenance SWFCC representative. The package included a copy of
the Summary Sheet for the calibration of computer point B022. SWFCC review
appropriately credited the work done by the I1&C foreman, and thus relied on an
inaccurate Summary Sheet in determining that the work was sate to be performed
under the existing plant conditions.

Once the calibration was placed on the SWFCC work schedule for the week of
January 19 through January 25, 1991, the package was piven to the Operations
staff for a final review. The Senior Reacter Operator (SRO) reviewing the work
for the upcoming day noted the required conditions as defined by the SWFCG
package and the Procedure Summary Sheet. The SRO identified a potential concern
about the affects of th« evolution on the Process Computer Pericdic Core
Performance Log (Pl), which monitors core performance parameters. A note was put
on the package for the Technicians working the job to contact the dayshift Shift
Foreman to identify the affects on Pl from this activity.

The implementation phase of the work control process began on Friday morning.
January 25, 1991. The 1&C techinicians received a pre-job briefing from the
responsible 1&C foreman for the calibration of the computer point, The
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technicians noted that the responsible 1&C Foreman instructed them that this was

a job with no plant impact, e 1&4C foreman pre-job briefing did not include a
review of the prerequisites and precautions section of the procedure, as required
by Maintenance practice. ‘'The technicians proceeded to the Coatrel Room to

discuss the Pl note with the Shift Foreman,

The Shift Foreman had discussed the affects of similar computer points with the
Nuclear Engineering group earlier that week. The affects of these {obs were
determined tov be of no concern relative to the Pl Process Computer log. The
Shift Foreman then reviewed the Summary Sheet, which stated that there were no
plant required conditions, and plant systems being altered were limited to making
computer points on the Process Computer and Emergency Response Facility
Information System (ERFIS) inoperable. The Shift Foreman signed the package and
instructed the individuals to obtain the concurrence of the Senior Shift Foreman
gtior to starting work, The Senior Shift Foreman was also misled by the Summary
h:et into believing that the job would not have any affect on the cperating
unit.

The final barrier in the implementation phase was the 1&C rechnicians performing
the calibration. The two 1&C technicians assigned to perform the calibration
focused on the procedure Summary Sheet for assessing the plant impact of
performing the procedure. The mindsets of the technicians involved with the
event were the result of the work on computer points earlier in the week, the
incorrect Summary Sheet statement, and the pre-job briefing held with the 1&C
foreman gust prior to starting the job. As a result, the technicians did not
ensure the prerequisites of the procedure were satisfied prior to initiating the
calibration, The prerequisite step which requires the plant te be in cold
shutdown or refuel condition prior to performing the procedure immediately
follows a sign-off for shift foreman approval to begin the procedure. This step
was overlooked by the technicians. As the final barrier, the failure of the
gagk:icianc to follow the procedure prerequisite step directly resulted in the

In summary, the work control process of the operating plant did not eliminate a
work item that should have been performed only with the plant in a shutdown or
refue! condition. The process failure was a result of the {nadequate reviews
relied upen in the scheduling process to ensure work items are performed only
during desired modes of operation, and & failure of the involved technicians and
foreman to ensure prerequisites of the procedure were satisfied. The inadequate
reviews were due to a combination of personnel failures to adhere to established
rocedures and directives, and an incorrect procedure which led the reviewers to
elieve that this particular calibration could be performed during unit
operation.

ABNORMAL TRANSIENT OCCURRENCES

This sectlon provides a summary of any system or component failures experienced,
as well as explanstions of unusual occurrences that occurred during the plant
transient,

The following items were reported in the initial red phone report as potential
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concerns that needed further investigation:
de Standby Gas Treatment (SBCT) System not starting and the Reactor
Building ventllation dampers not closing.
o Reactor Water Cleanup (RWCU) Group I jsolations not occurring.
- HPCI FCO6 valve not automatically opening and injecting.
4. Possible excessive closure time of the Gl6-F020 Drywell Equipment

Drain Outboard Isolation Valve,

Resolution of these {tems is discussed below, Additional concerns found during
the event are also discussed.

SBOT system actuation, Reactor Building (RB) Ventlilation damper isolation,
and a Group 3 Primary Containment Isolation System (PCIS) valve isolation
are initiated by the same instrumentation group for Reactor Vessel Water
Level Low level. The involved instrumentation (four instruments; 2-B21-
LT-NO24A-1, A-2, B-1, and D-2) provide trips at Reactor water level 118",
decreasing. The logic is such that an "A" device must trip in conjunction
with a "B* device to initiate the isolation or actuation. The as-left
setpoints of the four trip instruments in this logic system range from
117.6" to 117.8", A review of the data from the January 25, 1991 SCRAM
for the wide range instrumentation determined that reactor water level
dropped to between 116.5" and 121", Pased on the fact that the level did
not pesitively decrease to less than the i{solation/actuation setpoints
during this event, and that simultaneous actuation of bath the "A" and “B"
channels would have to occur for the isolations/actuations to be
completed, it is not considered unusual for the isolations and actuations
to not take place as a rosult of the transient conditions resulting from
this event. It is probable that more than one of the individual
instruments did not concurrently trip to initiate the Group 3 and Reactor
Building damper isolations, as well as SBOT system actuation; therefore,
based on the predicted instrument rcsronses and the lowest vessel level
seen during this transient, these items are not considered unusual
responses.

HECI/ZRCLC OPERATION

A review of the Emergency Response Facility Information System (ERFIS)
data associated wich the operatlion of the HPCI and RCIC systems for this
event has determined that the systems performed as expected, with no
concerns noted. The HPCI system automatically started, but did not inject
into the vessel. This is an expected response due to the short duration
(¢« 5 seconds) of the Low Level 2 (118" trip, 122" reset) initiatlon
signal. HPC! cperated in the minimum flow mode until the F006 HPCI
in?ection valve was manually opened for reactor level recovery,
approximately one minute following the initiation signal. HPCI injected
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for approximstely 2 minutes. Following level recovery, HPCl was
transferred to the Pressure Control mode. HPC! was manually removed from

service after a total operation time of 6.5 minutes.

The RCIC system automatically started and injected into the vessel, as
designed, {n response to the lLovw Level 2 actuation signal. RCIC injected
at 400 gpm until level was restored (approximately 4.5 minutes), RCIC
flow was manually reduced over & period of four minutes,. RCIC was
manually secured and placed in standby readinecs after a total operation
time of 8.5 minutes,

2-G16-F020 ISOLATION TIME

The Group 2 i{solation signals received during this event initiate closure
of the Drywell Floor and Equipment Drain Inboard and Outboard Isclation
Valves (2-C16-F003, FOO4, FO19, and FOZ20). Closure of the FO03, FUGO4 and
FO19 valves occourred within the expected closure times (approximate y 3.5
seconds). The F020 Equipment Drain Outboard lsolation valve did not
indicate full closed until approximately 11 seconds after receiving the
closure signal. The closure time was deternined to be excessive comparcd
to the other valves and exceeded the acceptance criteria found in Perlodic
Test (PT)-11.3, Drywell Drains System Valve Operability Test. The closure
time :aa within the Technical Specification operability requivement of 20
seconds

An outstanding fiork Request/Job Order (WR/JO) exists for replacing the
limit switch for the 2-Gl6-F020 valve., Troubleshocting nas determined
that an intermittant rroblam with the switch causos & delay in the closed
indication signal being received, due to a bindlng condition with the
switch protective boot over the switch plunger. Perilodic Test (PT)-11.3
was performed t*¢ ensure the valve stroke time was within Technical
Specification limits and testing acceptance criteria. The testing
determined that tic valve stroked in ngproxlmatelv 3.5 seconds, by
indication. The switch worked appcopriacely during the testing.

The excess closure time of the F020 valve seen during the transient was
determined to be the result of the intermittent problem with the valve
limit switch., This is not helieved to be an operability concern; however,
parts are on order to facilitate the necessary repair.

2:B32-F031B VALVE
Following the SCRAM, an attempt was made to restart the 2B Reactor
Reclrculation pump. The pump would not start as a result of Motor

Generator Set 2B fleld breaker not opening. The 2-B32-FO031B Reactor
Recirculation Pump dlschnrfe valve was being opened following the failed
start attempt, when the valve bound up at approximately 70% open.

The 2-B32-FC1B valve 1ls a normally open valve, but is closed In order to
place a Recirculation pump in operation. The FO31B valve is then opened
after the pump is restarted. The .w.ive fallure occurred as the valve was
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being opened following the failed 2B pump restart attempt, WR/JO 91-ABRF1
was initiated to investigate this problem.

An entry was made into the Unit 2 Drywell to inspect the FO31B valve. The
valve showved signs of a packing leak of approximately 120-140 drips per
minute, and an inspection of the valve stem indicated galling near the
packing gland, WR/JO 91-ABTT1 was initiated to further investigate and
repair the valve. A valve manufacturer representative (Anchor Dariing)
assisted in the investigation and repair of the F032 valve.

The stem of the FO31B valve was found galled into the valve stuffing box
area. The gall marks ran parallel with the stem travel and were locuted
180 degrees apart, oriented with the pipe run. The gall marks covered a
distance on the stem of approximately 20" on both the upstream and
downstream sides of the stem,

Based on available visual information and discussions with the valve
Vendor, the BSEP Technical Support unit has determined the most probable
root cause of the stem galling and subsequent valve failure to be the
result of stem contact with the pBCkiﬁf gland. The contact was most
likely caused by gland misalignment and/or an introduction of foreign
material {nto the gland/stem area. The initial gullin§ occurred on one
side of the stem, the downstream side, due to system flow and pressure.
Stem galling on the upstream side of the stem was the result of a
decreased radial clearance caused by the accumulation of metal shavings.
Subaeauent valve stroking would have increased the metal deposit in the
failed area(s) of the stem to the point that the valve actuator would not
deliver the necessary torque to open the valve, The valve travel thus
stopped as a result of the provided over-torque protection.

The FO31B valve is closed each time the Recirculation pump trips to
facilitate pump restart. The valve has been cycled approximately six
times since the last refueling outage. The remaining three Recirculation
pump inlet and discharge valves were inspected, with no signs of galling
noted, No instances of stem galling associated with the new single stage
Gacklng have been noted. The valves will be inspected during the upcoming
nit 2 outage to ensure that the root cause of the valve stem galling has
been adequately assessed.

During shutdown cooling following the event, the RHR El1-FOO3 RHR Heat
Exchanger Outlet Valve breaker tripped while adjusting the cooling flow
during shutdown cooling. This is a motor operated ?fce valve used by
Operations during shutdown cooling operations as a throttling valve to
control the RHR flow to the vessel. Upon investigation, the valve motor
wvas found shorted to ground, which resulted in the breaker trip. The
motor was subsequently replaced.

Use of the FOO3 motor operated gate valve as a throttling valve has been
previously identified as & misapplication uf use. Replacement of these
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valves has been identified in projects GOO1CB and GO010C, Plant
Modifications 90-035 and 90-034 for both Unit 1 and Unit 2,

2B MQ SET

A field breaker in the 4160 volt breaker compartment of the 2B Motor
Generator (MG) Set was found tripped folliowing an attempted recovery
restart during the SCRAM recovery, and WR/JO 91-ABPW1l was initiated to
investigate this concern,

Troubleshooting was unable to determine the cause of the breaker failing
to latch. Subsequent attempts to latch the breaker during troubleshooting
were successful.

2A.MC SET

Durinf the Unit 2 SCRAM recovery efforte«. the 2A MG set motor breaker
immediately tripped open when the recircuiation pump was given a start

command, Troubleshooting identified a temperature switch (mercury contact
type) which was closing each time the switch contact saw vibration from
the motor receiving "in-rush" current, similar to that expected during a
start. The switch was repaired under WR/JO 91-ABPUL.

During review of the Process Computer data for the 1/25/91 transient, the
rintout showed a momentary 1ift1n§ of SRV B21-FO13K; however, no other
ndications were seen that this SRV lifted during the transient. The

maximum reactor pressure seen for this event would not require a SRV to
open. In addition, the process computer had shown false SRV FO13K opening
indications prior to the SCRAM, The SRV lifting indication was therefore
considered to be a false indication generated in the Process Computer
logic. The reason for the false indication is being investigated.

IMMEDIATE CORRECTIVE ACTIONS

Immediate corrective actions taken as a result of this event included:

: Capturing work in progress and organization of the SIIT to identify
event anomalies and root cause.

Stoppage ot Computer point calibrations,

3. Suspended Shift Foreman reliance on the use of Summary Sheets.

4, Communication of the event with plant personnel, including a
briefing on the event and the personnel errors invelved with the
event,

To allow for Unit restart, a Recovery Actlon Plan was developed by the SIIT,
including the following items:
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~NN o v >

Troublashoot and resolve problems with the opening of the B32-FO31R
Recirculation pump discharge valve (WR/JO 91 ABTT1 & EER 91-0036).

Resolve problem with the 2A Recirculation pump metor breaker (WR/JO
91-ABPUL & TSM 91-074).

Resolve problem with the 2B Recirculation pump start sequence (WR/JO
91-ABPW1 & TSM 91-074).

Restore the Unit 1 Startup Auxiliary Transformer (SAT) to service.
Repair the Suppression Pool Temperature Monitoring System (SPTMS).
Resolve the RHR FOO3A valve problem (WR/JO 91-ABSGL).

Once the above {tems have been satisfactorily performed, obtain duty
plant manager approval for startup,

Those items were completed by 1/30/91, prior to restart.
ARDITIONAL CORRECTIVE ACTIONS

In addition to the corrective actions associated with the SII1T Startup Recovery
Action Plan, additional long term corrective activons were considered by the S11T
as a result of this event.

&

Investigate the spurious open indication on the process computer for
SRV B21-FO13K.

Investigate the elimination of the 40% steam flow isolation, or
other action to reduce the probability of spurious Croup 1
{solations due to failure of the crlg unit to reset. A half Group
1 isolation was received during th» SCRAM recovery on this event due
to the 40% steam flow isclation (a Unit 2 function only), and has
previously been identified in LERs as the contributing factor to
other spurious Group 1 isolations. The {isolations are not
considered to be a safety concern, but may create an annoyance
during operator recovery efforts following a SCRAM.

Investigate whether the Recirculation pump discharge valves can be
shut after a Recirculation pump trip to maintaln Recirculation loop
temperatures and facllltate a pump restart.

Review and revise maintenance procedures having summary sheets to
ensure that the prerequisites and equipment actuations and
limitations accurately reflect the procedure impact.

Maintenance will review and revise the periodic maintenance (PM)
routes which presently have 18 month frequency requirements to
*Refuel” ("R0O") frequencies if determined that plant operating
conditions other than "RUN" are required for the performance of the
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El1S CORES
SYSTEM/COMPONENT CORE
Automatic Depressurization System *
Core Spray BM
Feedwater Level Control System JK
Hlfh Pressure Coolant Injection System BJ
Primary Containment Isolation System JM
Reactor Core Isolation Cooling fystem BN
Residual reat Removal/Low Pressure Coolant Injection BO
Standb, Gas Treatment S§)stem BH
Enorgenc; Diesel Generator EX
Reactor Protection System JE
Reactor Water Cleanup System CE
Standby Liquid Coutrol BR
Turbine Stop Valve TA/1SV
Reactor Feed Pump 8J/P
Startup Level Control Valve SD/LCV
Process Computer 10/CPU
Reactor Recirculation Pump RR/P
Emergency Response Facility Information System 1Q
Reactor Bullding Ventilation Isolation Dampers VA/180
Drywell Equipment Drain Outboard Isolation Valve JM/180
Reactor Recirculation Pump Discharge Valve RR/180
RHR Heat Exchanfer Outlet Valve BO/1S0O
Reactor Recirculation Motor-Cenerator Sets RR /MG
Safety Relief Valve */RV
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ATTACHMENT 1
SEQUENCE OY EVENTS--JANUARY 25, 1991 SCRAM

The following is a SEQUENCE OF EVENTS for the January 25, 1991 SCRAM. The times
shown below are referenced to the Process Computer clock. Event times taken from
the Emergency Response Facility Information System (ERFIS) printout have been
modified by subtracting 34 seconds.

08:10:52 1&C technicians lift the wire on terminal board DD-84, which
causes a loss of the "A" Feedwater flow signal into the
Feedwater Level Control System (FWLCS). FWLCS increases the
speed of both RFPs,

08:10:54 Computer alarm received on Condensate Filter Demineralizer
high differential pressure, due to increased flow in the
Condensate/Feedwater path, Ne annunciator was received, as
the card for that window was pulled, taking the annunciator
out of service.

08:11:00 Alarm received on High Reactor Water Level.

08:11:04 APRM upscale alarm received. Flux increase is due to th
feedwater flow increase and cooler moderator temperature.
Peak APRM reading is 106%. Condensate Booster Pump "C"
automatically started.

08:11:09 Reactor Water Level reaches the high level Turbine Trip
setpoint. The main Turbine and both “eedwater turbines ave
gageped automatically. Peak Level reached during the event is

Turbine Stop Valve closure generates a Reactor SCRAM signal
and rod insertion begins.

08:11:10 All four Turbine Control Valve Fast Closure (TCVCF)
subchannels detect low pressure and also receive a load reject
SCRAM signal (a Unit 2 function only).

Reactor high pressure SCRAM signal on channel "A2" recelived
momentarily Fapproximately .5 seconds), Peak pressure
observed is 1032 psig. Examination of calibration records
reveals that reactor pressure trip unit B21-N023C-1 for
subchannel A2 is set slightly lower than the other three
subchannels, within the range of observed pressure. This
response is therefore acceptable and expected.

Generator Output Breakers open.
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ATTACHMENT 1 (CONT.)
08:11:12 Neutron Monitoring System SCRAM signals generated on channels

A2 and Bl., This trip signal is the result of a combination
logic of APRM downscale and IRM "Uﬁule/lnop". Unit 2 has
been maintaining IRM F (AYZ) and 1 G (Bl) "Inop." due to
equipment problems; therefore, these neutron monitoring trips
are anticipated responses when the associated APRM drops below
the downscale alarm setpoint.

Turbine bypass valves are fully open,

08:11:17 Loss of Feedwater turbines causes a decrease in Reactor water
inventory. All four subchannels detect low reactor water
level and generate scram signals.

lLov reactor water level generates the group 2, 6 and 8
isolation signals, The group 8 valves Jdo not isolate, as they
have been isolated prior to the SCRAM.

08:11:20.21 Valves 2-CG16-F003, F004 and FO19 close due to the isolation
signal,
08:11:22 Following procedure, the Control Operator inserts a manual

SCRAM in both channels and transfers the reactor mode switch
from "RUN" to "SHUTDOWN".

A half %oup 1 isolation signal is received in subchannel
YARY, e signal is a 408 steam flow signal enabled by
removing the mode switch from "RUN". Trip unit B21-NOOBC-2 is
observed to be in the alarm state,

08:11:39-43 All four subchannels of the SCRAM Discharge Volume (SDV) level
detect the HI-HI leve,.

08:11:40 Reaccor water level reaches the Low Level 2 setpoint, and
Alternate Rod Injection is initiated.
08:11:46 SDV Hi water level Rod Block is generated.

At approximately this time, HPCI and RCIC receive automatic
initiation commands, and the Anticipated Transient Without
SCRAM (ATWS) circuitry trips both Reactor Recirculatlion Pump
Motor/Generator (MG) Set drive motors.

08:11:50 The RCIC injection valve begins to open.
08:11:51 Outboard Drywell Equipment Drain lsolation Valve 2-G16-F020
is closed. Closure time exceeds expected time (11 vs. 9

ssconds) per PT-11.4 Acceptance Criteria,
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ATTACHMENT 1 (CONT.)

Operator secures the RCIC turbine and the "A" and "C" heater
drain pumps.

Hi Reactor level alarm resets,

Operator starts the 2A RFP and places the Startup Level
Control Valve (SULCV) in service,

Rod position scan performed; all ‘ods confirmed to be fully
inserted,

ggerator attempts to start the 2A Reactor Recirculation pump.
e M/G set drive motor breaker tleoses, then immediately re-
opens .

ggarator attempts to start the 2B Reactor Recirculation pump.

e M/C set starts, but the field breaker does not close, ©

drive motor breaker is then re-opened.

Alternate Rod Injection is reset,

Automatic function of SCRAM channels "A" and "B" are reset,

Manual SCRAM Channels “A" and "R" are reset.

Operator momentarily places the modg switech in "REFUEL".
erator realizes error, and immediately returns the switch to

"SHUTDOWN". Manual SCRAM signal is received on both channels.

Operator resets the manual SCRAM signals,

Attempt made to open B32-FO31B, the Rea~tor Recirculation pump

discharge valve. Valve stopped with intermediate position

indication, Thermal trip reset, but valve would not continue

open. Work Request/Job Order (WR/JO) 91-ABRFl initiated.

HPCI Auxiliary Oil pump is secured, and HPCl restoration to
standby alignment is begun.

Dirywell Floor and Equipment Drain Inboard and Outboard
Isolation valves are opened.

RFP 2A is secured in accordance with GP-05, Remainte: of
shutdown proceeded in accordance with GP-05,




