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UeS. NUCLEAR REGULATORY COMMISSION
REGION 111

Report Nos, 50-454/90021(DKP):  -485/90019(DKP)
Ducket Nos, 50-454; 50.45¢% License Nos. NPF37; NPF<E€

Licensee: Commonwealth Edison Company
Opus West 111
1400 Opus Place « Suite 3C0
Downers Grove, 1L 60515

Fecility Neme: Byron Station, Units 1 and 2
Inspection At: Byron Site, Byron, 1/1inois

Inspection Conducted: August 12 through October 2, 1990

Inspectors: W, J. Kropp
R, N. Sutphin
T. Kobetz
D. Calhoun A
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Reactor Projects Section 1A ate

Inspection Summery

Inspection from Auau»t 12 through Segtemper 30, 1990 (Reports
0, - Q. - )

Areas Inspected: Fﬁtfine. unannounced safety inspection by the resident
Tnspectors of ection on previous inspection findings; operational safety,
reactor startup, onsite event followup, currer* material condition,
radiological controls, security, licensee eve. . reports, deviation reports,
maintenance activities, surveillance activities, estimated critical
c?nditions. auto-start of 2A AFW pump and ebility of AFW isolation valves to
close.

Results: Of the fourteen areas inspected, no violations were identified. Two
unresolved items pertaining to the inoperability of AFW due to & strut removal
(Paragrapn 4.;(1)? and various fuel movement problems (Paragraph 7) were
identified, One Open Item was identified that pertained to a radiological
release outside containment (Paragraph 3.c.(4)g. The following is a summary
of the licensee's performance during this inspection period:
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Flant Operations

The licensee's performance in this area wes mixed during this inspection
perigd. During RCS draining activities the Unit 2 operator noted disparity
between the inste)led level indicetor and the tygon leve! of about three feet,
Draining activities were suspended until the ceuse was determined, The cause
was SUspeited to be air entrapment in the tygon tubing. The air was removed
from the tubing end the RCS level was then lowered 1!? feet to ensure both
level Vngications were tracking properly, RCS draining was then resumed, The
Unit operetor's action wes considered effective and indicated attentiveness
during & plant evolution that has caused problems in the past. However,
during this inspection period equipment gperators inadvertently deenergized
the Unit 2 instrument inverters during & Fefueling Outage Surveillance. The
deenergization of instrument invertevs caused & containment isolation valve
fur instrument air to aut-matically (lose.

Safety Assessment/Cuality Verification

The licensee's performance in this area was considered mixed during this
inspection period, Overall, the quelity of the LERs in the area of root cause
and corrective action was considered good, However, the root cause for one
LER thet pertained to the inopersbility of train "A" of ArW due to a strut
renoved during o modification was identified as an Unresolved Item. The
inspectors have a concern thet all the root ceuses hed not been sufficiently
fdentified in the LER, Also, the inspectors have & concern with the increase
in the number of personne) errors that have occurred over the last several
weeks, The personnel errors were documented in LERs and other lower tier
ducuments, The inspectors were concerned that the increased number of
personne]l errors prior to the Unit 2 refueling outage could adversely affect
the licensev's performance during e outage. Licensee's management tock
prompt action wnen the inspectors cxpressed their concern,

Maintenance/Survieillance

The licensee's performance in this area wis considered mixed durina this
inspection pervod, Overall, the meintenance activities associated with the §
vear inspection of the 2A DG, the troubleshooting of the ATWS mitigation system
.nd the work associated with the RCFC breaker were considered good. However,
there has been an increase in the number of problems in equipment and
maintenance activities that appear to be attributed to lack of attention to
detai)l, The licensee also had problems in the performance of surveillance
activities due to lack of attention to detail as evidenced by LERs 454/90009
and 455/90004,

Engineering/Technicel Support

The 1icensee's performance in this ares was mixed during this inspestion
period, The engineering reviews that pertained to Generic Letter 89-10
appeared thorough as demonstrated by the issue identified with the ability of
the AFW 1solation valves (AFO13-(A-H)) to close with the associated steam
generator faulted. The licensee's response to the issue was timely and
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required good interfece between operations and the technical staff, However,
the aborted recctor startup on August 19, 1990 and the unexpected auto stert
of the ZA AFW pump were examples of the station's technice) staff's
inattentiveness to detail,

In conclusien, the inspection considered the licensee's overall performance
during this inspection period et & level not commensurete with past
performence, Severa)l of the events erd problems identified sppeared to be
caused by leck of attention to detsil ‘n the opereting, maintenance, heslth
physics and technical suppurt arees. Even though the event or problems by
themse lves were not considered safety significant, the inspectors were
concerned that the lack of attention to detai) wes evident in severa)l aress of
plant sctivities,




Persons Contacted

Commonwea 1th Edison Company (CL o)

*k., Plenfewicz, Station Manager

K, Schwartz, Production Superintendent

R, Ward, Technical Superintendent
*J), Kudelis, Service Director

D, Brindle, Operating Engineer, Administration
T. Didier, Operating Engineer, Unit 0

T. Gierich, Operating Engineer, Unit 2
*T, Higgins, Assistant Superintendent, Operating
J. Schrock, Operating Enginger, Unit 1
*p, Johnson, Tech Staff Superintendent
*M, Snow, Reguletury Assurance Supervisor

D. St, Clair, Assistant Superintendent, Work Planning
*T. Tulon, Assistant Superintendent, Maintenance
D, Winchester, Quality Assurance Superintendent
*M, Rauckhorst, ENC Project Engineer
*E. Zittle, Regulatory Assurance Staff

*Dengtes those attending the exit interview conducted on October 2, 1990,
and at other times throughout the inspection period,

The inspectors a's0 had discussions with other licensee employees,
including members of the technical and en?ineering staffs, recctor .id
auxiliary operators, shift engineers and foremen, uno electrical,
mechanicai and instrument maintenance personnel. and contract security
personnel,

Action un Previous Inspection Findings (92701 & 92702)

(Closed) 454/50017-05; 455,90016-05: The as-built weld configuration
assessment to determine acceptability of the welds based on specific
seismic ¢riteria for Bvron, The inspectors reviewed the licensee's
documentation of the assessment of the as-built configuration and
identified no oroblems, The conclusion of the engineering evaluation
stated that o1) as-built weld sizes for the centrifugal ¢ ar?iag and
safety injection pumps were adequate for the plant specific loads,

Plant Operations

Unit ? operated at power levels up to 100% in the load following mode
ynti] August 19, 1990 when the unit tripped from 78% reactor power caused
by @ “power range flux negative rate high". At the time, Byron station
was experiencing heavy thunderstorms and lightning in the area.

Lightning appeared to have struck the Unit 1 containment which caused al)
but one rod control power supply to trip. Loss of the power supplies
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i ' resulted 1o the insertion of severa) contral rod banks which resulted 'n

- the high negetive flux trip signel. Unit 1 was returned to service on

E August 20, 1990 and has cperated up to 100% resctor power in the load

. following mode,
Unit 2 operated at power levels commensurate with coastdown limits, The
unit wes taken off line at 2:00 a,m, (COT) on September 1, 1990, 10 begin
¢ scheduled 59 day refueling outage. Planned sctivities include:
ILKT-pressurization of the reactor containment building, main generator
winding module work, eddy current and sludge ' nce work on the steam
generators, refueling of the reactor core, 5 year inspection of the 24
diese) generator, 18 me .th ingpection ¢f the 2B diesel generator,
replocement of the 7A .ow pressure turbine rotor, miscellaneous primary
and secondary werk, (nd 43 modifications, The licensee expects the unit
to be returned tu service October 30, 1900,

&, Operational Sefety 7:707)

During the inspection period, the inspectors verified that the
facility waz being operated n conformance with the licenses and
reguletory requirements and the licensee's management
responsibilities were effectively carried cut for sefe operation,
Verificetion was based on routine oirect observation of activities
and equipment perfurmance, tours of the facility, interviews and
discussions with licensee personnel, independent verification of
safety system status and limiting conditions for operation action
requirements (LCOARs), corrective action, and review of facility
records,

On & sempling basis the inspectors daily verified proper control

room staffing and access, operator behavior, and coordination of

plant activities with ongoing control room operations; verified

operatur adherence with the latest revisions of procedures for

| ongoing activiites; verified operation as required by Technical

| Specifications (T7S); including compliance with LCOARs, with emphasis

| on engineered safety features (ESF? and ESF electrical alignment and

| valve positions; monitored instrumentation recorder traces and

| duplicate channels for abnormalities; verified status of various 1it
annunciators for operator understanding, off-normal condition, and
compensatory actions; examined nuclear instrumentation (N1) and
other protection channels for proper operability; reviewed radiation
monitors and stack monitors for abnorma) conditions; ver fied thet
onsite and offsite power was available as required; observed the
frequency of plant/control room visits by the station manager,
superintendents, assistant operations superintendent, ..J other
managers; and observed the Safety Parameter Display System (SPDS)
for operability. No problems were noted,

|

|

|

|

During the draining of the Unit { reactor coolant system (R°3) in
preparation for head removal, the operators noted dispurity between
the installed vessel leve! indicator and the tygon tube level
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indicetor of sbout three feet. The operators immediately secured

draining of the RCS unti) the discrepency was resolved., The problen

: appeared to be an air bubble entrepped in the tygon tubing, After

! renova) of the air bubble, the operators drained the RCS about 1/2

i foot trn ensure both indications were in agreement and functional,
After .rforming this evolution, the operators resumed draining the

' RCS with no further problems noted.

| b. Resgtur Startup (71707)

1 On August 19, 1980 at B:45 p.m, the licensee commenced & Unit 1

‘ recCtur startup, The startup was aborted when the operators
determined thet the rod pusition for criticality would be outside

. the 500 pem administretive limit, The licensee has had two other
sburted reactor startups (November 20, 1989 and February 11, 1990)
on Unit 2 when the rod position for criticality wes predicted to be
outside the 500 pem administrative 1imit, The 1icensee investigated

| the reason for the error in the estimeted critical condition for the

: August 19, 1990 reactor startup end dete nined the csuse to be

1 different than for the other two aborted startups. For further
details see Section 6.8 of this report, The licensee commenced
another reactor startup at 10:57 a.m. on August 20, 1990, The
fnspectors monitored the approach to criticality which occurred at
106 steps on contro) bank "D, The app~oech to criticality was good
with good interface with, end support frum, the stetion's nuclear
engineers,

¢, Onsite Event Followsup (93702)

(1) On August 19, 1980, at 4:25 a.m,, Unit 1 tripped from 78%
reactor power, The cause of the trip was an sutomatic reactor
protection system signal of “"power range flux negative rate
high," At the time, Byron Station was experiencing heavy
thunderstorms and 11ghtn1ng in the area. Several station

w personnel reported seeing lightning strike the Unit 1

| containment and cooling tower, Inspection of the rod contro)

| system identified that all but one power supply had tripped,
wiich caused Contro) Banks "B" and "D" and Shutdown Banks "B",

| “ct, "D, and "E" to insert into the core initiating & high

negative flux rate and a reactor trip,

(2) On August 18, 1990, at 2:47 a.m., the 1A AFW pump auto-started

‘ : unexpectedly and ran for approximately .ne minute. The

| autu-start signal wes determined to originate from the ATWS

| mitigation system, The licensee .,passed the ATWS system and

| the 1A AFW pump was returned to service, For further details

| see Section 6.b of this report. Both Unit 1 AFW pumps

| auto-started on SG low levels as expected during the Unit .
trip on August 19, 1990, However, Sequence Events Recorder
(SER) did not record the euto start of the 1A AFW pumg.
Investigation by the licensee determined there was a louvse
connection between the interface with the annvaglaior cirLu®
and the SER which was corrected by the liceusee.
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On September 3, 1990, an unexpected auto safety injection (81)
signel Caused instrument air contatnment 1solation velve,
ZIADEE, to ¢lose, At the time, the Ticensee was ?erform1ug the
Trean "A" manue) S1 and phase “A" containment i1solation
survei)lance, 2B0%3.2.1.1.8-1. Frior to the S1 signal, the
Train "A" 4BO Vec bus 231X was de-energized to remove The 2C
Reactor Contatnment Fan Covler (RCFC) low speed breaker, which
hed failed to auto close during the surveillence ond was
menually c¢losed by the operators., Due to high current
conditions (335 amps), attempts were made to open the 20 RCFC
Tow speed bresker from the contro) room and locelly without
success., Subsequently, bus 231X was de-energized to remove the
2C RCFC Tow speed breaker, Instrument inverters 211 and 213
were then inedvertently de-energized by plent personnel which
resulted 1n tie loss of the Tow steamline pressure S1 blocks,
The manue! 5! sigue) hed been reset per the surveillance with
all Tratn “A" equipment with the exception of 21A06%5 in the S
eCliveted state. When the "A" reactor trip breaker wes closed,
the P<4 signal wos reset and the auto S1 occurred.

On September 7, 1990, at approximately 4:00 a.m,, 1t was
discovered thet on unplanned rediclogice) relesse had occurred
on Unit 2, The licensee was 1n day 6 of o 59 day refuelin
outege ong In the process of pressurizing containment to 48
psig tu perform integreted leak rate testing (1LRT),
Pressurization of containment begen at 8:00 p.w. on September
€, 19980, after ILRT fina) velve lineups had been conpleted,

The release wes iderntified by ¢ Tech Staff member while
performing rounds. The source of the release was ¢ leak in the
oA steem generator (SG) secondary manway cover, The rel::.e
path was through the $6 secondary manway cover, through the
Main Steam Line, then through valve 2MS5014A, which was vented
open to atmosphere per ILRT valve lineups. The licensee's
immediate corrective actions were to close main steam isolation
valve, 2MS001, p'ace @ pressure gauge on the l1ine, and obtain
samples of containment, In addition, communications were
established between the Tech Staff and Radiation Protection
departments, The licensee's calculated tota) release was

8,42 microcuries total, which wes broken down into 8,38
microcuries of noble gas, 070 microcuries of i1odine and 38.¢
microcuries of tritium, The release was well below NRC
regulations, The licensee informed the resident inspector's
office of the relesse and issued ¢ DVR for the event, Prior

10 the Unit 2 shutdown, the licensee was aware that the 2A SG
secondary manway had a leak, This matter 1s considered an Open
Item pending further review by the NRC (455/90019-04(DRP)),

vi: September 9, 1990, the licensee informed the NRC thet during
engineering reviews associated with Generic Letter 89.10, o

iscrepancy was identified with the ability of Auxiliary
feedwater (AFW) isolation valves, AFOU13s, to i1solate AFW to &
faulted steam generator under certain postulsted conditions,
For further deteils see Section €.c of this report,
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On September 28, 1980, et 9:30 pom,, with Unit & in Mode € with
no fuel in the reactor vessel, the licensee Giscuvered that the
interiediote heed sefety injection (S1) throttle valve for loop
“A" wes Clused. The licensee discovered the misposit oned
volve, 2518822A, while performing ¢ 1€ month technics)
specificetion surveillance to verity proper stiroke time for §!
velves, The internediste head 51 flow to the other three loops
wos a1 the correct value, grester than or equal to 14€.4 gpu
per loop with loop "A" flow ingicating "0 gpm. Preliminary
investination by the licensee determined that meintenance work
hat been perforiwe since the surveillance was performed the
previous outege in January - February, 198%, The licensee 1
alsu reviewing records to determine 1f the valve wes used for
fsolation purpuses subsequent to the successful 1989
survelt i lance, Since valve, 2S1B822A, 1s recuired to be Open
very 1ittle (approximately ,2 inches) to achieve the correct
intermediote heed S1 flow to loop "A", & micrometer was used 10
position the valve, The licensee 1§ reviewlng any previous
work records on velve 2SIBBZZA, to determine 1f the velve was
repositioned to the correct throttle setting after the
completion of the work, The licensee inspected all throttle
valves for ECCS injection for Unit 1 which is presontly
operating in the load following mode and found all twelve valves
tu have the correct throttle setting except valve 1518B810A, the
high hesd cold leg injection for loop "A". The valve throttle
setting was .1 inches more than required by procedure. The
11censee considers the ECCS systems operable for Unit 1, The
inspectors will review the LER for proper root ceuse and
corrective ections,

On September 26, 1990, at 9:34 p.m., with Unit 1 in the load
following mede and Unit 2 in a refueling outage with no fuel in
the resctor vess:1, a Unit € spent fuel assembly slipped out of
the basket used for fuel reconstitution in the spent fuel pool,
This event occurred following reconstitution of the fue)
assembly when the basket holding the assenbly was being rotated
to the upright position. See Section 7 of this report for
further detetls, The bottom door of the basket opened, allowing
the fuel assembly to slip out, The fuel assembly came to rest
on top of a enpty spent fuel rack at a 45 degree angle with
approximately 4 grids outside the basket and the remaining
assembly in the basket, The licensee inspected the assembly
with @ video camera and observed no bubbles, 1t appears the
fuel assembly struck the spent fuel rack at the #2 grid, The
#2 grid appears to have severed in one location., The licensee
pleced a probe in the water set to alarm at & mrem above
background. A sample of water around the assembly was obtained
with no indication of increased radiation levels, A1l fuel
moves were suspended and the fuel building HVAC system was
placed in the charcoa) absorgtion mode as & preceutionary
measure. A Bus 242 outage planned over the weekend was
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postponed until resolution of this event, The licensee worked
with Nestin?huuse to obtein instructions on how to recover the
fuel assenbly and on September 30, 1950, the licensee weos
successtul 1n recovering the essembly. The fuel assembly s
presently in the reconstitutiun besket 1n the vertical position
with the bottom in the up position, The licensee plans to test
the securing dogs on the besket dour prior to attempt®. 10
rotete the basket to remove the essembly for storege in the
spent fuel reck, The resident inspectors will conCuct an
independent Tnvestigetion end review the results of the
Ticensee's Ynvestigotion,

Current Materia) Congition (71707)

The fnspecturs performed genvral plant as wel) as selected system
and campurent welkdowns tu essess the general and specific materiel
congition of the plent, to verify thet Nuclear Work Requests (NwRs)
had beer initieted for identified equipment probiems, and to
evaluate housekeeping, Walkdowns included an assessment of the
buildings, tomponents, and systems for proper identification and
ragoing, accessibility, fire and security door integrity,
scaffolaing, redivlogical controls, and any unusual conditions,
Unusual conditions included but were not Timited to water, oi), or
other liguids on the floor or equipment; indications of leakage
throvah ceiling, walls or floors; Toose insulation; corrosion;
excessive notse; unususl tenperatures; and abnormal ventilation and
1tghtin?. The walkdowns of the plant identified concerns with the
2b Auriliary Fecdwater (AFW) systems when on August 17, 1980, the
inspectors noted o pipe strut on sceffolding by the ZA AFW pump.
For further detatls see Section 4.8 of this report,

The material condition of Unit 1 durin? this inspection period
continues to be considered good overall with some large steam leaks
nuted in the turbine building, The steam leaks were identified for
repair with & schedule consistent with plant operations, The
material condition of Unit 2 prior to shutdown for a refueling
outage on September 1, 1990 wes also considered good., Housekeeping
in the plant was considered setisfactory and consistent with & plant
in & refueling outage.

Rediological Controls (71707)

The inspectors verified that personnel were following health physics
procedures for dosimetry, protective clothing, frisking, pesting
etc, and randomly exainined rediation protection instrumentation *or
use, operability, and calibration,

Security (81064)

tach week during routine activities or tours, the inspectors

monitored the licensee's security program to ensure that observed
actions were being implemerted according to the approved security
plan, The inspectors noted that persons within the protected area
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iClosca} 455 /G0002«LL: Unexpected P«4 feedwater isoulation signa)
TON Train TE" Teactor trip bresker, See paregraph 3.¢.2 of
inspection report A54/90017; &58/60016 fur further details, The
specific couse for this event ¢ould not be identified. The probedle
Couse was 1dentified as the cell switch that houses the 33a
contacts, The excessive play in the actuation arm and two split
terminal lugs probably cortributed to the intermittent feedwater
isplation signal, The licensee Tnitiated o Nuclear Work Request to
replace the cell switch and repaired the split termine) lugs, The
inadvertent feedwater 1s0letion signal could not be repeated and the
Tratn "B" reactur trip breaker wes returned to service,

((losed) 488 /80003«LL: Feedwoter 1sulation gccurred when the ZA
steon generator narrow range level reached the high-high water level
setpoint., See paragraph 2.d of inspection report 454/30017;
455/90016 for further details,

(Closed) 48E/90004-LL: Valve stroke survelllance was not performed
ot the require@ frequency, Stroke test duta from the May 24, 1980
surveillance for valve 2PS935CE (process sampling containment
isulation valve) 1udicated an increese of greater than 50% over the
last stroke time which required on intrecsed test frequency per ASME
Section X1,

§§loseq)v455/900051;L: Pipe supports on the 2A Auxiliary Feedwater
FW. 0 i essential service suction pipe had been replaced without
Operat ng Department concurrence, This condition was identified by
the licensee after the resident inspector's inquiry about & strut
leying on scaffulding by the 2A AFW pump,

Pused on the review of the above LERs and other less significant events,
the inspectors identified the following two concerns:

The event described in LER 455/90005 was the result of an inquiry by
the resident inspector about a remeved strut from the Essentis)
Service (5X) suction pipe to the "¢ :FW pump, The system engineer
determined durin? @ walkdown that = support agpeared to have been
replacec and notified the Shify Cantrol Room Engineer (SCRE), The
SCRE determined that control room personne) were not aware of the
scope of the work in progress on the AFW system and had therefore,
not entered a Technical Specification (7S) Limiting Condition for
Operation Action Requirement (LCOAR), The ZA AFW pump was
1nnmdi¢te1¥ declared inuperable and the appropriate TS LCOAR was
entered. The strut replacenent was performed during the
installation of modification M6-2-88-060, that included installation
of a flushing 1ine, with essociated isolation velves and supports,
In addition, existing supports were to be modified to support the
additional weight of the new pipe. Subsequent to the identification
of the removed strut, th: Architect/Engineer, Sargent & Lund¥ (S&L)
performed calculations to determine the operebility of the AFW
system during installation of modification M6-2-88-060. The results
of SEL's evaluation of the pipe support installation sequence and
scaffolding loads indicated that the normal operating loads were

11
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within code alloweble velues, However, code allowable values were
exceeded for desrgn besis loed combinations (seismic) during the
time supports Me2AFO302IR anc FeZ2AFO3CI9R were individually removed,
Therefore, the 2A AFW pump should heve been declared inoperabie un
August 8, 1960 and returned to &n operable status within 72 hours
since the plant was vperated 10 o condition outside the design bosis
of the plent, 1n edditiun to the strut removal 1ssue, LER 458 /50005
alse sCdressed two Other 1ssues thet reléted to the instelletion of
mogificetiun Mebe2.B8-060. The two Tssues were sceffolding attached
te ¢ sufety related pipe end loose load bearing nuts on cumponent
support MecAFO3021K,

The inspectors' review of the Yicensee's root ceuse enalysis and
corrective action ducumented in LER 458/90005 1dentified ¢ potentia)
concern, The root cause for the supports being removed wes
identified by the licensee as personnel error by the installation
contractor's foreman for not requesting an Out-of-Service (00S)
prior to performing work on existing component supports of an
operational system, Per procedure BAP 330.1, “Station Equipment
Out=of-Service Procedure", an operability review would have
recognized the proper time restraints for rendering the AFW system
inoperable. The contractor foreman incurrectly assumed that the
existing supports had no effect on the operating system pressure
boundery and therefore did not require an 005, The inspectors
reviewed the Modificetion Review Checklist for modification
ME-2-88-060, Part E of the checklist identified that an outege
(Mode &) wes required for installatien requirements, The inspectors
were concerned with the work planning controls to ensure that
modifications identified for outages and rescheduled for pre-outege
wurk have been sdequately reviewed by plant personne)l for affect on
operability, The inspectors had no concerns with the root ceuse
analysis and corrective actions for the scaffolding attached to
safety related piping end the loose beering nuts on support
M-2AFO3021K, Pending further review of the work planning and
modification process by the NRC, the root cause analysis and
corrective action for the strut removals that ceused an inoperable
ZA AFW pump 18 considered a. Unresolved Item (458/90019-02(DRP)).

Four of the eight LERs identified above involved personnel error
and/or lack of attention to detail., (LERs 454/90009; 454/90010;
455790004 and 455/90005). In addition to the four LERs, there have
been the following other incidents that have occurred due to lack of
attention to detail:

{a) missed criticality predicticn on Unit 1 startup on
August 19, 1990,

(b) uncgt:orized removal of a temporary alteration documented in DR
90-0163.

(¢) work instructions exceeded without authorization documented in
DR-80.0169,
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DRS0.0169 “Work instructions exceeded",
DRSO-018 7/13/90 “RCS leakage from Process Semple
Systen”,

The corrective actions ane ruot cause énalysis were reviewed by the
inspectors and found adequete.

£,  Maintenance/Surveillance (62703 & €172¢)

g,

Mattitenance Activities (627 3)

Station meintenance ectivities that effected the sefety-related and
assuciated systems and components were observed or reviewed to
escertain compliance with approved procedures, regulatory guides end
indstry codes or stendards, and in confurmence with Technical
Specrfrcations,

The fellow.ig ftems were considerec during this review: the
limiting conditions for operation were met while components or
systems were renoved from and restored to service; approvals were
obtained prior to fnitiating the work; ectivities were accomplished
using approved procedures and were inspected as applicable;
functional testing end/or calibrations were performed prior to
returning components or systems to service; quality contro! records
were matntained; activities were accomplished by qualified
personnel; parts and materials used were properly certified;
radiologica) controls were implemented; and fire prevention controls
were implemented, Work requests were reviewed to determine the
status of ocutstanding jobs and tc assure that priority is assigned
to safety-related equipment maintenance which may affect system

per formance.

Portions of the following naintenance activities were observed
and/or reviewed:

B 73830, “Preventive Maintenance on ZAFO17B",

i 76542, "5 year Inspection of 2A DG",

B 76121, "Preventive Maintenance on 2AFO17B, 2B Aux Feed Pump
Suction lsolation Valve Operator (EM)“.

b 76618, “"Remove and Reinstal) Hanger in Support of 2AFO17B-L0S,
Electrical Maintenance Inspection”,

B 77248, "Perform Preventive Maintenance on 1B S1 Pump",

B 78503, "Troubleshoot Thermocouple Causing Negative Delta-T
Readings" .,

B 78832, "Troubleshoot ATWS",

B 79257, "RCFC Breaker",

The inspectors periodically monitored the licensee's work in

progress and verified performance was in accordance with proper
procedures and approved work packages, that 10 CFR 50,59 safety
reviews were conducted, as appropriate, applicable drawing updates
were made and/or planned, and that operator training was conducted in
a reasonable period of time,
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b.

Surver 1lance Activities (61726)

The inspectors vbserved or reviewed surveillance tests required by
Technica) Specifications during the inspection period and verified
that tests were performed in accordance with scequate procedures,
test instrumentation wes calibrated, limiting conditions for
pperation were met, removel and restoration of the affected
components were accomplished, results conformed with Technica)
Specifications end procedure requirements and were reviewed by
personnel other than the individue! directing the test, énd any
def1crencies 1dentified curing the tests were properly reviewed and
resolved by eppropriate management personnel,

The inspectors 81so witnessed portions of the following activities:

1 BOS 6.1.1.a+1, Revision 3, Primary Containment Integrity
Verification of OQutside Containment lsolation Devices.

1 BOS 7.4,1,be1, Revision 0, Unite2, Essential Service Water Pump
Aveilabiltty to Unitel, Monthly Surveillence,

1 BVS 2.1.64<1, Revision 7, Monthly Target Axisl Flux Difference
Determination,

} BYS 2.2.2-1, Revisign B8, Heat Flux Hot Channel Factor Checkout
Using Peaking Factors,

1 BVS 2.3.2-1, Revision €, Monthly Nuclear Enthalpy Rise Hot Channel
Factor end RCS Tota) Flow Rate Check,

1 BVS 2.1,1-4, Revision 6, Incore-Excore Axial Flux Single Point
Comparison Monthly Surveillance,

é BVS 3,3,2-1, Revision 6, Moveable Incore Detectors Operability
heck,

2 BIS 3,2.1-022, Revision €, Surveillance Functional Test of
Auxiliery Feedwater Pump Suction Pressure Loop.

2 BOS 7.4,1.b-1, Revision O, Unit-] Essential Service Water Pump
Aveilabiiity to Unite2, Monthly Surveillance.

2 BOS B,1.1,2.8-2, Revision 3, 2B Diesel Generator Operability
Monthly and Semi-Annuel Surveillance.

¢ BOS B.2.1.3-1, wevisfon 1, 125V DSC BUS 211 Load Shed When
Cross-Tied to DC BUS 111,

2 BOS 9.1.1+1, Revision 20, Reactor Coolant System Refueling
Reactivity Limit Surveillance,
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2 BOS 9,101, Revision O, Refuel Cavity Leve)l Verification Within 2
Hours Prior to Movement of Fuel Assembly or Control Rods Within
Containnent,

No violations or deviations were i1dentified,

6. Engineering & Technical Support (37700)

B | o e i e A et e i i e i i LS e R LRSSl

Estimated Critice) Conditions

As discussed in Section 2.b of this report, on August 19, 1990, the
licensee aborted o reactor startup, when it was determined that the
¢ritice! rod position on Control Bank "D" would exceed the Estimated
Critica) Conditiun (ECC) by more than the sdministrative limit of
600 pem.  Subsequent licensee nvestigation determined thet the
Westinghouse computer calculation used for the ECC had an error that
resulted in an erroneous ECC. The error was a result of some of the
data used in the calculation being lost in the communication link
between Westinghouse's Monroeville facility and the main computer.
The 1icensee, as part of a verification process, also performs & ECC
using a hand calculation and a computer program called Beacon, The
ECC performed with the Beacon program agreed with the ECC performed
by Westinghouse., However, the ECC performed with the Beacon also
had an evror ceused by not hav1u$ input for the power history 2
hours be ure the resctor trip, The station's nuclear engineers were
unaware at the time of perforuing the ECC with the Beacon progran
that the ooint history from the process computer for reactor power
hed been 'ost 2 hours before and two hours after the reactor trip.
The errours 1n the Westinghouse and Beacon programs were of such a
nature that the ECLs happered to agree. Even though the hand
calculation didn't agree with the Westinghouse or Beacon ECCs
(approximately 400 pem difference), the licensee ‘ecided to use the
Westinghouse ECC based on 1) the Westinghouse and ceacon program
ECCs were in agreement and the Westinghouse calculations had been
eccurate in the past and 2) the hand calculetion had been different
from the Westinghouse ECC on previous successful reactor startups by
as much as 350 pen. The difference between the Westinghouse
calculation and the hand calculation appears to occur when the Unit
has been subjected to large load swings which was the case just
prior to the reactor trip on August 19, 1990 when just two hours
prior to the trip the Unit had ramped down from 100% reactor power
to 78% power, Also the Unit had been subjected to large load swings
for several days prior to the trip. To prevent future ECCS outside
the 500 pom administrative limit, the licensee plans to revise the
Beacon software to \dentify to the nuclear engineers any data that
was not available from point history. Since this revision will not
be completed for several months, the licensee in the interim will
require the nuclear engineers to verify availability of the point
history data prior to utilization of the Beacon program on ECCs.
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b, futo Stert of 2R AFW Pump

On August 18, 1990, en unexpected suto start of the 2A AFW pump
vecurred. The ceuse wes determined to be the greous) degradetion of
¢ transistor in the ATWS mitigation system, due to inductive flyback.
Prior to the event, there was indicatiun present on the ATRS countrol
pate] thet & degradetion of the circuit was present,  However, due
tu lack of ettention to detail, the system engineer di1d not initiate
ection to investigate the possible degradation,

¢. AEility of the AFW Isclation Valves tu Close

During engineering reviews sssociated with Generic letter 8%-10, a
discrepancy was 1dentified with the ability of the AFW isolation
valves 9AFD13ash) to Ysulate AFW to a faulted steam generator,
Feilure of the AFCL12 valves to isvlate the feulted steam generator
could potentially affect the steam 1ine break analysis in the UFSAR,
Procedure revisions were nade to the apnlicable emergency operating
procedures (EOP) to ensure AFOL1Z valves would be closec within 10
minutes as required n the accident analysis., The EOP revisions
require the operators to either locally close the AFO13, 1f possible,
or close the associated AFODS valve (flow contro) valves for AFW), or
trip the associated AFW pump to decrease the pressure drop across the
AF013 associated with the feulted steam generator if the AFO12 fails
to completely close from the control room, The EOP revisions were
interim corrective actions, The licensee has initiated work to
chenge the gears and spring packs for the Unit 2 AFO13 velves that
will be completed during the Unit 2 refueling outage, The Unit 1
AFO13 valves will be modified conmensurate with plant operations,
U:ti] these modifications occur the revised EOPs will remain in
effect,

No violations or deviations were identified,

Refueling end Spent Fuel Pocl Activities (€0710, 86700)

The 1nspectors observed or reviewed the Unit 2 refueling and associated
Spent fuel Pool activities to verify the licensee had implemented
controls for the conduct of refueling operations and for maintaining
control of plent conditions, in accordance with the requirements of
Technica)l Specifications (7S) ana 10 CFR &0, Appendix A,

The following procedures were reviewed by the inspector:

BFP FHeA2 (Rev.2), September 18, 1990, "Genera) Limitations and Actions
for Fuel Movements",

BFP FH-2 Rev.€), November 13, 1989, "New Fuel Inspection”,
¢ BGP 100-6T4, Revision 0, Core Alteration/Fuel Movement Checklist,
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The inspectors interviewed key licensee and contractor personne)
regerding responsibilities, understanding of administrative and
survelllance requirenents and responses, prerecuisities for refueling,
equipment checkout, fuel receipt and inspection, and overall mansgement
direction and involvement, Cbservations of the activity were completed
in the control room, fuel butlding end the containment,

During the Unit 2 outege, a1l of the fuel was unloaded from the reactor,
moved tu the spent fuel poel, ultresunicelly tested for indications of
tuel leaks, stored in the spent fuel pool, end will be reloeded into the
reactor a5 regquired for the next fuel cycle,

The refueling ectivity was initiated on schedule, and proceetec in
sccordance with the plan and requirements except for the following
anomalies which the 11censee 1dentified:

8., On September 25, 1990, during the movement of fuel from the reactor
vesse) (RV) to the spent fuel poou) (SFP), at 1:30 p.m., the Ticensee
found that SFP location D«D03 was already occupied by another fuel
assenbly, Fue) moves were stoppes to perform an investigation, The
nuclear component trensfer 1ist (NCTL) showed thet at step 1859 no
assenoly should reside at the SFP locetion D-DO3, The tag boards
were reviewed and the licensee determined that SFP rack location
D-E03 should have had an assembly, end did not, The assembly
Tocated in SFP locetion 0-D03 was checked by underwater video
equipnent end found to be assembly number 5610, which should have
been at locatton D-E03, Assembly 5610 was moved from SFP location
D-D03 to D-EC3 using & procedure variation (per BAP 370-371), and @
Deviation Report was initiated,

b, On September 29, 1990, &t 1:45 p.m., during Unit 2 fuel
reconstitution, of fuel assembly number T-77K, the licensee
discovered that fuel rod B-04 was incorrectly removed from the fuel
assembly, The intended rodlet for removal was number D-02., The
Westinghouse procedure had been revised to require an independent
verification of the correct rod prior to rod removal, Westinghouse
farled to communicate to the licensee personnel, in the spent fuel

0ol eres, that the independent verification was required, A
eviation Repert was initiated,

¢. On September 29, 1990, at 9:34 p.m., in the SFP, following
reconstitution of fuel assembly T77K, the basket containing the fuel
assembly was being inverted to return the fuel assembly to the
proper verticel position. During the process the T77K fuel assembly
s1ipped out of the basket when the basket 11d opened, At the time,
the basket wes about 40 degrees above the horizontal position., The
fuel assembly came to rest on the tup of an empty fuel rack, halfway
out of the basket, Some damage had occurred at the number ° grid
strap, Initial investigaetion indicated that the assembly fucl pins
did not suffer any loss of integrity, as no bubbling or increase in
radiation levels was observed., At 10:22 p.m,, the licensee made an
ENS call to the NRC, notifying them of this event and work was
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