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G Jeovels ot full rated power). The clher three charnels were operating

o)« within desired limits and would hawe initiated the regquired protective

[T, j acticns, Monitor Ri-068 would also have functioned but at a slishtly

Tt higher level., There were ro effccts on the pblic health or safety,
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UNITED STATES
KJCLEAR REGULATORY COMMISSION

OFFICE OF INSPECTION AND ENFORCEMENT
WASHINGTON, D.C. 20558

Aoril 10, 1881

IE Bulletin €1-03 : FLOW BLOCKASE OF COOLING WATER TO SAFETY SYSTEM
COMPOMENTS BY CORTICULA SP. (ASIATIC CLAM) AND
KrTIius e, (MUSEED)

Descripticn of Circumitences:

Cn Septenber 3, 1980, Arkanses Nuclesr One (AND), Unit 2, was shut cown sfter
tha N°C Rasfcent Inspecter ciscovered thet Unit 2 had falled to zeet the
tachntza) specification reguirements for minfnue service water flow rite
through tha containaet cooling units (CCUs). After plant shutdown, Arkansas
Powsr and Light Company, tha licenses, cotersined that the Tnaceguate flow wis
cut to extansive plugging cf the CCUs by Astatic clams (Corbicula species, a
nen=rative frosh water bivalve mollusk). The Yicensee disasseroied the service
waler piping at the ccole=s. Clars were found in the 3-inch cdiamcter supply
pipirg st tha Intet to tha CCUs and 1n the cooler fnlet water boxes. Sore of
the clazs found were alive, but moit of the debris consisted of shells. The
size cf the clazs varfed frca the la:vae stege up to one inch. The service
water, which s taken froa the Darcanelle Reservolr, s filtered Defore it 1s
pumped through the system. The strainers on the service water pump discharges
wire exanined and found to be intact. Since these strafners have a 3/16-inch
eesh, euch smaller than some of the shells found, 1t appears that clanrs hag
been growing in the systea.

Foliowing the discovery of Asfatic clams In the containment coolers of Unit 2,
the licensee exasined other eguipment cooled by service water in both Units ]
and 2. Inspection of other heat exchangers in the Unit 2 service water systes
revesled some feuling or plugging of eadditional coolers (seal water coolers
for toth redundant containment spray pumps 3d one low-pressure safety injec-
tiorn pump) due to & bulldup of s'1t, corrosion products, and debris (mostly
clan shel) pleces). The high-pressure safety injection (KPS1) pump bearing
and seal coolers were found to have substantial plugging in the 1/2-inch pipe
service water supply Yines. The plugging resultea from an accumylation of
silt and corrosicon products, ’

Clam stells were found in some auxiliary building room coclers and in the
auriliary cooling water system which serves non-safety-related equipment

Flow rates measured during surveillance testing through the CCUs at AND-2 had

, detericrated over a nurber of months. Flushing after plant shutdown initially

resulted in a further reduction in flow FProper flow rates were restored only
after the cle» debris had been rercved manually froz the (CUs

The erarinaticn of the Unit 1 service water cycstes revealed that the (" ang

0" cortarnment coolers were clogged by Clams Clams were founl in the 3-4nch
inlet heacers and ir the inlet water Doses  Hrowever, no clame wove fou~3
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in the "A" and "B" coolers. This foculing was not discovered during surved ] ance
testing because there was no flow instrumentation on these coclers

Tre tervice water systed in Unit 1 was not fouled other than statec abive, & C
the licensee attributed this to the fact that ihe service waler purd suitions
are located behind the main condenser circulating pueps in the 1ntare strutlure
It was thought that silt and clams entering the intake bays wouiu be swept
through the condenser by the main circulating pumps and would not accurulate

in the back of the intake bays. Inm contrast, Unit 2 has no main circulating
purps In 1ty intake structure Deceuse condenser heatl s rejected Lhrough &
ccoling tower via 4 closed cooling system. /s & result of lower flowretes cf
water through the Urit 2 intake structure, silt and clams could have & tencency
te accumulate mcre rapidly tn Unit 2 than in Unit 1. During the Sentesber
Oulaye, Clams &nd shells were found to have accurulated to cepths of 3 to

4-1/2 feet in certafn areas of the intzie bays for Unit 2.

The Astatic clam was first found in the Unfted States in 1938 i1n the Coluslia
Fiver nea= Knappton, Washingten. Since then, Corticula sp. has spread across
the country 8@ 1 now reported in at least 33 states. The Tennessee Valley
Aothority (TVvA) power plants also have experienced fouling caused by thece
c'ars  They were first foung in She condensers and service water systems at
tre hawree Stear Plant in 1957, Asiatic clams were later found in the Ercmns
Ferry Nuclear Plant in October 1974 only a few ronths after 1t went into
cperation. Thig initial clas infestation at Erowns Ferry was enhanced bty the
fact that, Guring the final ctages of construction, the cooling water systens
were allowed to remain filled with water for long periods of time while the
syste=s were not in use. This condition was conducive to the growth ang
eccumulation of clams.  Since that time, the msiatic claa has spread across
tre Tennessee Valley region and Vs found at virtually all the TVA steam-electric
and hydroelectric generating stations.

Fresent control procedures for Asiatic clams va y from station to station ang

in their degree of effectiveness. The use of shock chlorination during surveil-
1a7Ce testing as the only method of controlling ticfouling by this organise
arrears tc be ineffective. The leve! of fouling has Leen reduced to acceptable
le.e’s at TVA stations by using continuous chlorination during peak spawning
pericds, clam traps, and mechanical cleaning during station cutages.

re results of 8 series of tests on molluchks perfurmed at tre Savannah Fver

4 ‘y showed that mature Corbicule spp had as ruz. as a 10 percent survival

rite 2%tes be ng exposed to high corcentratiors ¢f 'ree residual chlorine (10
tc &0 zper) for up ‘0 54 hours wher the clars were a!llowed to reman burted
v a ¢cour'e of inches of mud, their survival rates wire as high as 65 percent
t. s on she!lled ‘.Q'.‘Q‘ 4;;rn.|r!tl"y <00 miCcrons In sile, TVva reyortegd
U rinary resu’ls indicating that 2 tctal chlorine residdual of 0 30 e O 40
* ‘ur Y to 10B hours woulig be reguired to achieve 100 jercent contre! of

. -

wi atie clar larvae
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Corbicula sp. has 8180 shown an amazing abfility to survive aven when rercied
froe the water, J2versge th es to ceath when left in the air have been reportec
for Tow relative humicity as 6.7 cays et 30°C (EC®F) and 1).9 coys et 20°
(EE°F) and for high relative Purfcity as 8.3 coys ot 30°C and 26.8 coys at

‘A.
aw

Corticula sp. on the othar hand, 127 shown 8 much greater cersitivity to heat.

ests parformed by TVA resulted in 100 percent sortality of cle= larvee, very
young clars, and 2ma claas whan they were exposed to 47°C (117°F) water for 2
einutes. Mature class, vp t0 1éam, were aVs0 tested and al) cled at 47°C
following o 2 einute exposure. A statistica) anal!sil of the 2 einute expisure
test cota revesled that o temperature of 45°C (120°F) was necessary to reach
the 9 percent configence “eve) of rortality for clars of the size testec.

To cate, heat has been shown to be the most effective way cf procucing 100
percent mortality for the Asfatic clam. At AND, the service water system was

Tushed with 77°C (370°F) water ottained from the auxiligry bofler for approa-
irately cne ralf rour; 100 percent ecrtality was expected.

A osinilagr predles has occurred with pussels (Mutilus sp.). Infestations of
rossels Pave cavsed flow Dlockage of cooling water to safety-related eguiprent
at AulTear plants such as Plle=i= ang Millgtone. Unlike the Asfatic clam,
rossels cause Dicfouling in salt water codling systems.

Tre event at AND s significant to reactor safety because (1) the fouling
recrasented an actua! common cause fallure, f.e, inadility of safety systes
recuntant components to perfore thelr intended safety functions, and (2) the
Ticensee ~as not aware that safety system components were fouled  Although
tre foulin) at ANC-2 developed over a number of sonths, neither the licensee
managerent tontro! systes nor perfodic maintenanze or surveillance progras
detected the fallure.

ACTIONS TO LE TAREN BY LICENSEES

M2lcers of Operating Licenses:

1 Jete-mine whether Corbicula sp or Mytilus sp. 1s present in the vicinity
cf the station (local envirunment) in either the source or receiving water
rocy If the resuits of current fleld sonitcring prograss provide reason-
¢z'e evidence that neither of these species 's present in the loca’
envirgnmen®, no fyurther acticn 's necessary except for items 4 ancg S in
this section for holders of cperating licenses

e

11t s unkrown whether either of these species is present 1n the loca)

envirenment (v 1 confirmed that either 1s prevent, deterrine whether

‘ire protection or safety-re ated systevs that cirectly circulate water
‘ror the station source or rece'ving water bLod, are fouled by clams or

~.5s¢’s o debris consisting 0! their shells An acceptable methog of
¢n?irming the atsence of organisms or shell debriy consists of cpening

and Jicudlly exaninting 8 vepresentative sa=ple of cormponents in pitentially

Ve -van safety systers ant o samliie of lnraticme yr terti1a'ly a*ferted
y y \ 5 L AW



fire protection systems The sarple shall have 10c)1uded 8 distridiltior

0f compinets witlh supply and return piging of varicus diametlere whict
ertst 10 the potentially affected systees.  This inspection shall have
teen congucted since the last clam or eusse) spawning sesscon or within

the nire eonth pericd prececing the date of this bulletin  Jf tre absence
of crgenisms cr shell getris has been confirmed Dy such an inspection or
ancirer B thod which the licensee shall describe in the response (subject
to .,': '_ayu‘tgcn and ‘:c';“r\('). no 'Ufth"' l:l‘bh i‘ Mc.‘sﬁry CI(QD‘
for items 4 an2 5 of actions epplicadle to holders of an cperating license

17 clars, wusse's or shells were found 1n potentially affected systess or
their abience was not confirmed by acticn ic 1tes 2 adove, se2sure the
flow rates through indivicdual components in potentially affected systers
to confirm adegoate flow rates . e., flow Dlockage or degradaticon to an
" wnacceptatly low flow rate has not occerred. To be acceptadle for this
Cetermination, these meas.rements shall have been made within six ronths
of the cate ¢f this bulletin using calidrated flow instruments. QJiffer-
ert al pressute (DP) measurements Detween supply and return lines for an
indivicaal compenent and DP or flow reasuresents for parallel connected
ingividual coclers cr components are not acceptable if flow dlockage or
cegracation could cause the odserved DF o be rashed in paraliel flow
paths.

Cther methods may be used which give conclusive evidence that flow blockage
cr cegraZation te unacceptadly low flow rates has not occurred. If another
eethod s used, the dasis of its acceptance for this deterrination shall

be incluged in the respomse to this bulletin,

17 the atove flow -ates cannot be measured or indicate significant flow
gegradation, potentially affected systess shal) be inspected accerding to
1tem 2 above or Dy an acceptable alternative method and cleaned as necessary.
This action shall be taken within the time period prescribed for submitta)
¢f the report to NRC,

Cescribe methocs efther 1n use or planned (including implementation date)
for preverting an1 cetecting future flcw blockage or degradation due to
clams or mussels or shell debris. Include the following information in
thig description

A Eva'uatior of the potential for irirusion of the organisms inte
these systems cdue to Yow water leve! ang high velocities in the
intare structure expected during worst case conditions.

t Evatuatior of effectiveness of prevention and detection methods used
'r o the past cr present or planned for future use.

Cesgribe tre act ans taken in items 1 through 3 above and include the

‘-'T(.nul .r,‘.r-oa:vcn

2 ',‘:; ’_43‘9 ;;'!i("S C' t",e ‘hg‘voa-e—-ta" Pf\nitcyy_ng pr:-‘v'aw v'.(~ SRR ale

am; ‘e date ang resu’ts
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©. Components end systess affected.

€. Extent of fouling 1f any ex'sted.

¢ Fow and when fouling wes discovered.
e. Corrective and preventive acticns.

Kolders of Construction Pem its.

1. Determing whather Corbicule sp. or Fotilut sp. s present ‘n the vicinity
of the statfon by completing ftess Y evd 4 above that apply to cparating
1icenses (0L).

2. If thase crganises ¢re present in the Tocal environment and potentielly
ffected systems have been f111¢d Troa the station sourwe or recelving

witer Body, Caterzing whether Infestation h2s occurred.

3. Describe the actions taken In fte=s 1 end 2 edove for construction
pereft holcers and Incluce the teilowing information:

8. Applicelle portiens of the environeental monitoring progras Including
Test semple d2te 2nd results.

b. Components end systems affected.

€. Extent of fouling if any existed.

d. How and when fouling was discovered.
e Corrective and preventive actions.

Licensees of facilities with operiting licenses sha)l provide the requested
report within 45 days of the date of this bulletin. Licensees of facilities
with construction persfts shall provide the report within 90 days.

Provide written reports as reguired above, signec under oath or affirmation,
urder the provisions of Section 1828 of the Atomic Energy Act of 1954. Reports
s*al) be subritted to the Director of the appropriste Regional Gffice and a
copy forwarded to the Director, Office of Inspection and Enforcement, NRC,
wWashington, D.C. 20%55. i

Tris request for Inforrmation was spproved by GAD under a blanket clearance
nu=ber ROD72 which expires hoverber 30, 198). Comments on burden and dupli-
cation should be cdirected to Office of Management and Budget, Room 3201,

New Executive Office Bullding, washington, D.C. 20503,

Attachment
Fecertly fseued 1€ Buileting
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FoiTetin -
No. Suntect Dete losued lesued Yo
g1-02 Fatlure of Cete Type Valves 3/9/81 All powsr rgeactor
to Close Against Differential facilities with an
Pressure oL or CP
£1-01 Surveillance nf Maechanica) 3/%/781 A1) power reactor
Fev. 1 Snublers foci'ities with
an OL & specifies
facilities with (P
83-17, Faflure of Contra) Rods 2/131/81 A1 EWR facilities
Swplezent §  to Insert During & Scras with OL or CP
21-01 Surveillance of 1/27/81 A1l power resctor
Mechanica) Snubders fecilities with OL
& to specified
facilities with CP
82-2% Operating Prodless with 12719780 A1 BWR facilities
Target Rock Safety-Relief with OL & specified
Valves ot EwRs nes term OL BwR
facilities & a)) BwRs
with a CP
Supplement 4 Fatlure of Control Rods 12718780 To specified BwRs
to £3-17 to Insert During a Scras with an OL & AV
et a BwWR EWRs with a CP
£0-24 Prevention of Damage 11/21/80 A1) power reactor
Due to Water Leskage fecilities with
Inside Containment OL or CP
(October 17, 1980
Indian Point 2
IV"ot)
B0-23 Failures of Solencid 11/14/80C A1) power reactor
Valves Manufactured by facilities with
Valcor Engineering OL or CP
Corporation
80-22 Automation Industries, 9/11/80 A1 radiography

Model 200-520-008 Sealed-

Source Connectors

licensees

OL = Cperat ing License
CP = Construction Permit
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Mr. Jezes C. Keppler
kegional Director, Region 111 —
Cffice of Inspection ard [n!crce:cntl;:
v S Nuclec: Reguletory Coamission -

¢ Rocsevelt Road W
Clex Ellyn, Illincis 60137

Cear Mr. Keppler:

iL Bulletin No. 79-14, dated July 2, 1979, requested thet we develop and
izplement er inspection progres to verify that the Davis-Besse Nuclear
Fower Station, Unit No. 1, sefssic analysis input of safety related
piping systess conforms to the ectual field conditions.

On Juze 30, 1980, we reported to you the results of our detasled engie
resring revievs for norsally {ceccessible safety related piping. As

perc of that subzittal, we transzitted our schedule for followe-cn analy-
tical work required under ltem No. <¥ of the Pulletin. On February 1),
981, we sitaitied @ revised schedule for the sbove follow-on aralytize.
S 4 Attacted i3 @ description ef zhe results of cur fellow-on arsiys:is
ot the 12entified discrepancies for noreally ineccessible safety related
Fipang in sccordance with Iten No. <«B of the Bulletin.

Yours very truly,
>
. e B
EFC.ClM

Attschment

b) ¢/$ > il
‘\

c c 4 - N

U S Wuciesr Regulatory Commission \ |/ X
Office of lnspection and Lanforcesent Y ’
Tivision of Reector Operation Imspectien

Washington, J.C. 20%%$ {5 ig‘\

LS Nollear kegulatery Cooission
Cffice of Muclear Resctor Reguletion 4;‘
Civisice of Opersting Reactors

baabingtom, D C. 203588

Wil Davie-Besse Nesicen: laspector
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Serial Ko, 1-201
Fav 22, 168]

Setamic Anelysts Yor As~p
Salfoty Boleted Fiping

Response o NRC IE Bulletin No. 79

Davis

L. INTRODUCTION

» 6nd Supplement

énalysie of “telated Piping systems [
Configuration of tysters,
to all sefety-relaved Pijlog, 2-1/2
Sefamic Category 1 Piping,

1879 (Sertal Kog. 1-%3 and 1-9%).

A couplete resporse to Ires ) vas gsubs
(Sertal %o, 1-548),

This Ferort provides the
the results of the normal
the as-bufle configuration of the piping

Peview of Inspecrion and Fegul:g

lespection of a1}
roreally fccessidble g2
Cctoder )
April 14,

.Uh“t.lo
of the noted

Both thoge 1dentify
indicated two deviations vhich caus
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Description of Stress PReanalveds ard Regults

in Attachaent 1 to the Jure 30, 1980 wubmittal, 1t was enticipated that &é

of the 139 original stress calculations would require cozplete cozjputer
Teanalyeis. An sdditions] 6] of the 19 etrees calculations were to requlre

e sleple hand calculation to resolve the diocrepancies, and 4 celeulations

¢id not requl ‘e any piping resnalysis, During the course of the resnalysis
effort, a nusber of stress calculations wvere rTe-evaluated by the stress arslyet
Yised on the results of the calculatiors perforeed thus far and 1t vas deterzires
that & sore extanmslive computer analysis would be rejulred. As @8 result, the
Teanalysis consisted of o total of 76 stress calculations vhich vere couzletely
computer resnalyzed, an adéitlonal J) stress calculaticns which vere resslved
by mears of & simple hand calculation, and 30 celculatii s vhich required no
reanalysis.

Kone of the 107 stress caleulations resnziysed required the rerouting of anmv
Firing. A fev of the reanslysed stress calculatfons €14 require the aléizfon orf
Telocstion of & support. However, the vast sajority of the stress calculations,
thet were resnslysed, only revieed the calculated load transcitted to the existing
supports.

Suprort Reanalvsts and Modffications

Fipe supports/anchors on the insccessible eafety~related piping, a8 define? b
the bulletin, were rescalyced for ewo Cifferent ressons. The piping eystee
ttrees calculation reanalysls generated revieed support loads that vere higher
than the original design loads or the fntpection fdentified Ciscrepencies

that existed betveen the design dravings and the as=bullt configuration.

In the first case, the supports were resralyzed for the higher lca?s and,

in the latter, & reanalysis vas performed to verifv the sleguscy ¢! the

suppore.,

Both of these cases cosdined have generated structural rescalysis for & total
of ap;roxizately 300 supports and anchers out of the total of 1502 on the
inaccessidle piping. Of this 300, appromimately 4% supports’/anchors

Pave been (dentified as requiring soue wodiffcation to the structure to
either return 1t to 1ts design condition or to wodify 1t to accommolate

fts nev loading condition.

These wodifications can be clsssified 1rto the sase three categories that
wire used to describe the sodification for the eccessible area supports/anchors:

1. @& uinor revieicn

2. & wodarete changs or addition, and
. s major structurel revork or complete redesign of the support.

Tyoteally, wiror revisions cornaist of the resetting of a spring or the
sidition of & small etiffener or shim plate. Such sinor sod!ficaticns comprise
sppronisately 42 percent of the total nuaber of support wodificatic: far the

Irsccessidle aress.

The moderate change or addition includes, for exsurle, the replecement of

& structural seaber or the addition of & brace or kicher to the support struc . .ure.
Modificationa 1m this cotegory would not resuire the complete ¢lemantiing

of the eurort but would rather affect orly a portion of the structure.
Arpronimately 56 percent of the support socificetions “all fe this Cotegory,
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The additton of o pipe support/eanchor or the tedesigrn or relocation of tre
entire support Is considered o sajor wodification. Onlv one of the fortv~{ive

B difications falls {nto this category.

$crelile fur Con ort Bodiflcations

As stated previously, approximately 43 pipe supporis anchors have been
fdentified an requiring some modification to the structure., These design
®odificatiors are currently in some stage of the engineering lesign cycle.
The vork packages are baleg glven expeditious trestment and the projected
couplation drte for fesue of the lLast peckage fe July 1, 1981,

Since these support wodificetions are located in noraally {naccessible aress
of ae statlon, vork will Le perfcroed during the next scheduled refueling outage.

Schatile for leyue of ds-Byile Sraviesge

The currest schedule for coupletion of as-bdutlt dravings incorporating the
inspection findings for plping supporte/enchors located on inaccessidle
safaty~relsted pipior 1o Decemdes 1, 198,

As=built dravings reflecting the forey=five sodifications performed durirg
the refuclisg outage will be tesued by December 1, 1585,

Corclustens

IE Bullettn 79-14 tnspection of the norsally Inaccessidle piping €1d urcover
miner €lscrejancies between the design and the ss=tuile configuration of the
Piring #nd supporting eystems. The affect of there Clscrerancies bus been
evalusted in devatll and the preliairary conclusions made {n our Jume )7, 5987
fesporse are still valid, that no deficlency has Deen discovered trat would
have adversely affected the operadility of any safety-related systes.
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04-21-81
Br. Boyce W, Grier
Divector, Negion |
Oftice of Incpection and Inlorcement
U, S. Regulatory Commission
631 Park Avenue
ring of Prursia, Peansylvania 19406

Refevence: Mrovisiona) Hicense DPR-21
Do ket Mmbore H0-24%
Reportiable Occurvence RO-81-04/1P

Dear HWr. Crier:

This letter is forwarded ta provide prompt netification of Reportable Occurrence
RO*B1-04/1P as rvequiced by the MiTistome Unit 1 Technical Specifications.

On Apri) 21, 1901 at 0226 during power oprration at thirty-one (31) pertent of
rated, the main turbine was manually tripped due to crcessive turbine vibration
and hzuh shaft bearing Lerperature. Approximately ten (10) minutes after the
event, high main condenser conductivily was experienced, and the reactor was
manually scraemed and 1solated 1n accordance with emergency procedures, The
Isolation Condenser System was ineperable due to post- surveillance system
draining, therchy necessitating rcactor cooldown through manual operation of a
maln steam safety/relief valve, using the torus as & heat sink. The core spray
and Yow pressure coolant injection syslems were Initisted as a precavtionary
measure but were not Snjected. As a result of this means of cooldown, the
reactor veesel cooldown rate was excecded for one (1) hour,

An fnvestigation of the couse of Lhe event and {ncurced damage is in progress.
A detailed description and corrective action will be provided in a 14-day
follow up report,

Very fruly yours,
HORTIEAST HUCLIFAR [RIRCY COMPAN

-~
2

W’rt

£E-J. Mroczks

Statfon Superintendent
Millstone Huclear Power Statiowm

FIN/MIB: ws

cc: (limu:tm'S Ottice of Manngement Enforcement and Progras Control, Washington,
5t 17

U. S. Nuclear Regulatory Commission

c/o Docuernt Management Branch, ¥eshington, D.C.

20555
,11007
S
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