Fhe e,

I
Q
48

N
m
tn

)]

[$4]

@

n)

[}

)

0

-0£-033

Nuclear Management Company, LLC

o e T

NMC T Point Beach Nuclear Plant

) I NS ¥

Comuniiod to Nuclear Escellonce ‘/) 6610.{‘4‘U(.l(,d(:.}i‘()d.d.- .
. IWO RIVELS, YW1 34241

NRC 2002-0111
December 26, 2002

Document Control Desk 10 CFR 5073
U.S. NUCLEAR REGULATORY COMMISSION

Mail Station P1-137 1
Washington, D.C 20555

Ladies/Gentlemen:

Docket Numbers 50-266 and 50-301
Point Beach Nuclear Plant, Units 1 and 2
Licensec Event Report 266/2002-003-00
POSSIBLE COMMON MODE FAILURE OF AFW DUE TO
PARTIAL CLOGGING OF RECIRCULATION ORIFICES

Enclosed is Licensee Event Report 266/2002-003-00 for the Point Beach Nuclear Plant, Units 1 and 2.
This report discusses the discovery of a possible common mode failure mechanism that potentially could
have resulted in the pantial clogging ol the flow restricting orifices in the recirculation line for the
auxiliary feed water system pumps.

Corrective actions, completed and proposed, have been identified in the attached report. New
commitments have been identified in italics.

If you have questions conceming the information provided in this report, please contact
Mr. C. W. Krause at (920) 755-6809.

Sincerely,

CWK/kmd
cc:  NRC Regional Administrator . NRC Project Manager
NRC Resident Inspector - PSCW
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POSSIBLE COMMON MODE FAILURE OF oFW DUE TC RARTILL CLOSGING OF RECIRCULATION QRIFIZES

EVENT DATE (5] -lEF\ Nlﬂ‘_lt (%] PEPORT CATE (1) ! B OTHER FACILVTICS ll\'\’?L\'ED (&} }
Tt 7 Halal TOCr ST HUMELE -
_ ] stuue nsf RV . . e . P, t
MO DAY gaf o yZeR | Ut s 0D} 16 | Dav | YELE _E"Pml Beach Untl 2 050003061 .
FATILITY HAME DOHET HYZED :
10 29 |2002f 2002 - 002 ~ 0D} 12 | 2v | 2002 05000 _
OPERATING THIZ KEPOPT IS SUEMITIED PUPSUANT TO THE REQUIREMENTS OF 10 CFR +_ (Choch 21 that, . »1 1) '
MODE ({9) 1 20 2:01(%) 20 2203()1 ") 50 T3 2)n)E) SO 73N
POWER 20 2201(9) 20 2203(2)(%) 50 a(2Mui) 50 73(2)(237) !
LEVEL (10) 100 20 220%12)(1) T4 36 1A 50 73l 2UNNA) 73 71(3)4)
v ) 20 223202230 50 30 ufA) 50 T31a)2)R) 73 7T1(a)s)
OTHER

J 36(0)(2)

50 732 )RvIE)

Specify i Apstract

C : 20 7 403{342)(1)
20 22032V}

50 723 j(2UV)C)

p2low or n NRC

5
50 46{a)3)m
5

Forin 355A

' . 20 2203(z_,2){(1v) 0 7a0a) 2 d)(A) 5C 7Atal2¥v)D)
' 20 2207(2)(2)(v) 50 7 42)(2K0(3) 50 72(5)(2) 1) i
20 220 _(2)2)v) 50 73(2)12)1)(C) | 150 7ateM2)vu)A)
' - 20 2203{a)3)0) 50 77a){2MnHA) §0 732} v}
LICERSEE CONTACT + OR THIS LER (12)
NAME TELEPHONE MUMBER (Include Avta Lode)
Charles Wm. Krause, Senior Regi~atory ComJliance agineer (920) 7£5-6809
COMPLETE ONE LINE FOR EACH CORPORENT FAILUR. DESCRIBED IN THIS REFORT (17*
MANL- RCPORTAELE 147 NU. i mpoghm
CAUSE SYSTEM COMPGNEHT | FaCIUPER TO X { AUSE SYSTEM COMPONENT FACIVEER T ER
EXDECIED
SUPPLEMENTAL REPORT EXPECTED (145 s%il.rmes's;xgr\' MONTH cay ¥EAR
% |YES (Ifyes, complete EXPECTED SUBIMISSION DATE) I {no 02 15 | 2003

ABSTRACT (Limit to 1400 spaces, ! e , approxrnately 15 single-

On October 24, 2002, while conducting post maintenance tes
recirculation flow was slightly reduced Initial investy tions discovered that

line from the pump discharge lo the condensale storage tanks was partially re
. that the potential existed under sp

and evaluations, NMC concluded on October 29, 200

common mode failure mechanism to resultin the plu aing of the onfic

pumps This could resultin the loss of safety functio
inadequate flow existed in the recircJlation line to pr

completed which restored the AFW system to operal]
changes and training for the operators Analysis and
mode and assessment of the safety significance of {
evaluations will be provided in @ supplement s s L

if the discharge

aced typewntien lines) {16}
ung of the P-38A moto Jrven auxiliary feedwater pump.
she flow restricting onfice in the recrculation
stricled. Following engineering analyses
zcific conditions for @

es i the recirculation lines for &ic four ATW

frorm the AFW pumps were throttled and

fude pump faillure due to bverhezgiing An ENZ nolification was
made on Oclober 29, and interim compznsatory measures Cons'stng af crew briefings and informatior posting wes

o status. Addtic~a! actions included temporary procedure
evaluation of I ¢ susceptibiity of the AFW system o thie farvre
s postulated condilion sre continuing  The resu'ts of those
ER
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Evenl Descripfion:

At 10:27AM CST on October 29, 2002 with both uriis
[BA] for the Po.nt Beach Nuclear Plant (PENF), Uirls

Inoperable do to a concermn for @ single mechanisn tJ
specitic conrations. The concern for this ¢n dnNOn 12
extent of condition eva.uation fol 112 reduled renir uig

oparate =i fut power, the ¢ . iary feed vigler (AFW) system
1 and €. vl Coclar=0 Incpe i ae. The systerm was declere
resul: in ine failure of all four of the AFW pumpe [Puncer

e faluie vze iZentitiea by NIMC personael while canducting en
ton flovr on Yo P-30A AFW purnp. This recusec flow weg

observed during post mamienznce sunveilianse tesuag of ihe P-3~ motor diven £FW pump on October 24, 2002.

During that test, the recin wleion lne flow was obgerys
line is approximalely 75 gprm. The rranenum ace epls!
discrepancy was documented ahi enicied 1n the PBIN
venting of the flow transmitter anc recalibr=ticn of the
tesled again; howver, the observ: ¢ recirculzlion flow]
recirculation flow otifice [OR] was 1emoved and Ingpzg
that appeared 10 be correzion particles.

The AFW flow restricting onfices use a mulli-stege an
[FCV] 10 imit flow. This style ¢ onfice o tiow restnictg
moditications over the past few years 1o veculy piptig
flow restrictor uses very small channel shoped holes (
torturoJs path to fimit flow and prevent ceratation. Aft
in 24 of the 54 holes In the outermo6sl slesve. No ads
of the particles removed from the orifice were retaineq
al the orifice iocation revealed no evidence ol deb:.
and the P-38A AFW pump retesied using procedure |
Valves (Quarterly) ™ This test was succe~sfully compl
was also successiully completed on the c.her three Af
were back in service &t 1206 on October 25, 2002.

During the next several days NMC personnel evaluatg
cause evaluation was ruated wath spetific directions

action plan was developed to identily the gour.s: o1 the
other testing or flushing would be required to ast ure th
the AFW system was not in question bzcause of the r
venfication of recirculation ficws on Octaber 25, 2002

As the investigalions continued, questions developed

its safety related water supply, the service wei:! syste
baske! strainer [STR], it was recognized that tha strair
These concerns culminaled In a mecting early on Oclg
reasonable assurance that operation o the AFW sys1é
result in poteriial AFW recirculation otitice clogaing frg
determined that it may be possible, although utilihely,

of the four AFW pumps, to resirict the flovr through the
hypothesized that If the discharge valves for the AFW

the recirculation line to avoid over heating the pumps,

At 1027 on October 29, 2002, all tour AT W pumps we
required action 3.7.5.E.1 wnich drects immediaie aciid
correclive actions consisted o' i*rieling the on-shiti cre

bl 1o e aparo.amalety B4 gpm. Hormal flow for ths recireulanon
le flov 11 25 pump by the st orocedure 1 70 gpm, This

= corrective aciion proglarn (CAP 29306). Aler addtional

flovw instrument [FT), the P-08% AFW pump was started and

vis esror vunchangz¢  Following that test run the

Hed. T .. mspecton revezled aebtis inthe flew resincting orilice

"E (]

i-cavitetion tim g~ <kage nstzllec in the body of & globe valve

1 was insteled in thy A5W recirculation ines by plant

hrobleme relzted to cavitiaho®. ot the old onfices. This tvpe of
pproximately 5 miils by 90 . uis) in each glage along with a

1 removzal 01 the oFfice internzls, partial blockage was observed
tional pamicles wele fcund on any of the inner sleeves. Samples
for analysis. A boroscope inspaction of the recirculation piaing
Following clezning and reassembly, the orifice was reinstalled
-10, “Te3\ of Elecincally Driven Auxikia-y Feec Pumps and

biad witi* 2n ndicrted recirculation flow of abaut 75 gpm. Testing
TW opurmsi (o venfy aceeptable recirculation flow, Al iau: pumps

d the iri- ~ations of the onhice plugging event. £n appasent

o essee € znd evaluate the potenizl extent of congition. An
tareign matenal found 1n the flow orifice and tc determine what
nat future plugging did nwt occur At this tme the operatility o
e it ope #ling exoerience with the pumps. #24 the successtul

boncerung the operability of the AFW system while supphed by
I [BI] Although the service water supply 1s provided through &
er meshi is /€ inch and the orifice chznnel holes are much fines
bber 2¢ al which NIVC concluded that there was no longer a

bm on e satety reizted suction sour € of service water would not
om service water daons, Ina warsi case ~cenano, NI

or each of the four flow contr- orifices, each associated with one
agsocizled recirculetion ine. Un- =7 such corditions, ¢ is

pumpe &re throtliec, adeouate fica may be uhavanzble through
and punip damage could ocaur

Lt jeclzred inoperable, Both units enterec TSAC &.7.5.E and
bndo rest~re an AFW syster: to operable statwe  immed.ate
w of the poiontial conseguences o restricta:d recu.vigtion fiow.
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The aperators were glso direcled to sece 2 & runmng
less than S0 gpm for thie moloi Unve puriphL v 15 ¢h
substantially above the point at whict puinp damae”

indicators [F1] on the main contro! boerus o eanvey tt

degraded recirculation flow dunng p st mantcnance
system inoperable

Oclober 29, 2002, for “Any event or condilion that at
safety function of structures ar systems 11at are necd
consequences of an accident”

Cause:

A multi-discipline event resolution tzam was appointe
of this condition. Activities included inhiztion of & roo

rates The RCE has preliminarily concluded that th
reached erroneous conclusions based on unverified |
design functions being omitted from the safety evalug

The RCE further has identified that another modificalf
recirculation open function to safety-releled, which wa
susceptibility of the recirculziion ine onfices to plugai
pressures resulting from inadequale planning, combi
a safety function upgrade), may have contnbuled to &
components

Corrective Actions:
Immediate compensatory actions to restore the operz
Intenm Corrective Actions included
On coming operating crews were hriefed on ¢
AFW pump forward flow or to secure the pun
operable but non-conforming beczuse the AR
available under all operating transient conditi
Changes were made to affected AOPs, EOP
flow I1s mamntained thro agh the AFW pumps d
November 7, 2002

Just-in-time operator training on the procedu

sequences of interest was conculced for sclg
November 9, 2002.

TEXT {1 1100 spaco 12 requicd use Socl enal conns uf IME For i 3530) ]

AFW pump § the pump discharge flows shoulc be decreased 10
n for the twivine drven pumps. These flow rates are

bould occus  Inforrnation tags were placed at the AFW puma flow
atiformalion These 2ctio 1 ware completed at 1305 CET At

that time, with these administrative contrea. in place NMC declared tne AFWE ouradle, Anincident investigalar was
mitiated to collect and confirm tne facis of this event d

escription bzanning with Mhe ciscovery of the P-36A AFW pump
esung and conclud ng wilh th”. decision to declare the AFW

In accordance with 10 CFR 50.72{b)}(3)}{v) &n e.gyht hdur ENS notfication (11" #39330) was made 2t 1711 CET on

he trne of dicovery could have prevented the fulfillmen ¢ the
rd to . (&) Remove trsidual heet ... or (D) Mitigate the

d to identify and resolve the 1ssues associated with the discovery
cause evaluation (RCE) to determine the root and contributing

causes for the postulated commion modc failure that yould render alf AFW pump recircuiation lines with restrcted flow

E inadequate design resulied from a safely evaluation that
farmation This resulted in kev information regarding important
tion.

on, urtctated 1o the onfice modification, to upgrade the AFW

s completec ezrlier thus year, also did not evaluate the

hg. The RCE ntial 2ssessment 1ndicates that time and schedule
hec with an evoluion that was infrequently perforred (specifically
n madequale design review of the AFW recirculztior line

bility of the AFW system were identified in the Event Description

tig potential failure mode znd the necessily to matntain adequate
1=l

« An operability determination was completed at 1850 on October 30 which concluded that the AFW pumos were

‘W pump recirculation paths described in the FSAR may not be
ONng

5 and othe- critical procedures to ensure that mirnimum forward
r the pumps were <ecured. These changes were completled on

i

€ changes o establish appropriate operator guidance for accident
cled licensed operators prior to assuming the watch slarting on
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TTEXT {1 mizve scace 1s resuired, Lse 93¢ Lanal toN28 "

An independent evaluation ¢i {he prescadure
crews, and the cflectivencss o1 the temipo, ary

An objective evaluation of the U=LIsion 1O des
on October 28 was also ce eled

An zesessment of fllow resticung devices m i
of the other safely related 1o restncting de
clogging.

Additional corrective acztions proposed or Jncerwey in
Evaluate hydraulic system response 16 deterry 12 if th
Evaluate a redesign of the recirculalion hie withces wi
Evaluate the AFW s} stem to deiermmne the source ol

Revise tralning materials and roview thi¢ licensing bas
recirculation line deslgn functions during accicent con

Other corrective actions dentified in the completed R
corrective action program.

Component and System Description:
The following component and system deczrniption com

The auxihary feedwater system consists of two eleclri
suction and discharge piping, and the controls and ins
1s provided by utilizing two different pumping methods
of water supply to the pumps The AFWS 15 categorniz
will not obstruct the system function

One AFWS water source uses a sicam turbine-driven
from either or both steam generatars {SG] Each ub
its dedicated urut, or 200 gpm to each steam generatd
The feedwater flow rate fron: the turbine-driven .3
motor operated valves (MOVs) Each pump has an A
tanks to ensure minimum flow to dissipate pump heat

l)
thanges the aceguacy of 1. hriefings anc t-aining orovided 1c the

informatian {aQs v'as completed

lere th e AF\Y syctem oparabic after talkimg the immediate echons
se in vafely relatec epphicationt at PBNP was complelec "1u 1w
cas at PBNIF were found to be susceptibia to small particle
¢cludz,

e orifices could actually becewie plugged

th an aperiure $ize of gre.cier than 1/8 nch,

tne polential corrpsion produc:s.

is documents 1o ensure thal they accurately descnbe the AF Y
aitions

CE will be entered inlo and trecked to completion in the PENP

es from Section 10.2 of the PENP FSAR

C motor-driven pumps, two steam turbine-driven pumps. pump
trumenlztion necessary for operation of the system Redundandy
two differenl sources of powcr for the pumps, and two sources
ed as seismic Class | and 1s designed to ensure that a single faul

pump for each unit with the steam capebie of b2ing supplied

ne driven purip is capeble of suppiving 400 gpm of feedwater to
r through normally throtiled molcr-operatea discharge valves

ry feedwater pump ¢epends on the throllle position of these

OV convtrolled recirculation line back o the condensate storage
The pump drive 1s a single-stage turbine, capable of quick starts

from cold standby and ts directly connected to the pump, The turbine 1s <tarled by opening either one or both of tle

isolation valves between the turbine supply steam hea
isolation valves The turbine and ¢ mn are normally ¢
from the firewater system [KF]

The other AFW source Is common to both units and u
electrical power from the plant emergency diesel gene
capable of supplying the “A” steam generator v. esther
normally clos~d MOVs and with the other pump capab
through an AQV back-pressure control valve and norn

der anc the main steam lines upstream o° the main steam
oked b+ service waler with an aiternate source of cooling water

L

setatwo sinilar motor-griven pumps each capable of obtairung 1ty
rafors Each pump has & capacity of 200 gom with one pump

or hoth units thiougr an AOV batli-pressure conirol valve and
le pf supplying the "B" steam generator in ether or both units
ally closed MOVe
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supply assures that the cischarge valves do not move
generatur pressures, may cause the punip motor to t

instabhiies and dissipate pump heat The dischzrge h
additions to any steam ger crator The pump bearings

The water supply source for the auxilary feedwater sy
nominal capacily 45,000 galion condensale storace {z
plant service water system whose pumps are powere

Safety Assessment:

As part of the event resolution activities associated wi
expert contractors, is evaluating the AFW sysfem hyd
given realistic system operating scenarios. The NMC
evaluating the risk significance of the potential commg
will be needed to complete the probability analysis 10 {
system suction from the CSTs or service water. Thes
previously, analysis of the corrosion progucts found in
The results of these analyses and our conclusions coy
supplement to this LER.

Similar Occurrences:

A review of recent LERs {past two years) identified tha
function involving the auxiliery feedwater system.

LER NUMBER Title
266/2001-005-00

266/2001-006-00
Auxiliary Feedwater Sy

PRA Assessment of Ay
Related to Loss of Instr

Appendix R Requireme

Both back-pressure control valves fail open when instrument air to the alves s lost The discharge valves are proviced
with a backup nitrogen supply to provide pneumalic pressure in tne event of 2 lost of instrument air This backup

‘0 the ful open pesition wnch, combined with low steam
ip on over-current due to high flow conditions. Each pumr. has en

AQV controlled recirculat.on line back 1o the condensata storage tanks to ensure sminimum flow to prevent hydraulic

eadcrs also provida pipiig, vatves, and tanks for chemical
are ning lubrnicated and beanng ol is cooled by service water.

stem is redundant 1he normal source is by gravity feed from wo
nks (CST) [TK], while the safety-related supply 1s taken from the
d feom the diesel aenerators [EIL, if station power s los!

h this postulated event, NMC, with the assistance of outside
raulic response to getermine If the orifices could become plugged
ptobabiistic nsk assessment (PRA) engineers are 2lso

n mode failure identfied in this LER. Additional analylica! results
Jetermine the frequency of orifice plugging assuming AFW

¢ items include the hydraulic response determinations mentioned
the onfice, 2nd the analysis of CST and service water sediment
carning the safety significance of this event w.ll be providad in a

following events which involved the potential for a loss of safety

xifary Feedwater System Reveals Procedural Inadequecy
urment Air

nt$ Not Satisfied for Unanalyzed Fire Induced Damage to the
Stem

Tk g T, T,
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