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WASHI NGTON, D.C.  20555-0001

Qct ober 17, 1995

NRC BULLETIN 95-02: UNEXPECTED CLOGG NG OF A RESIDUAL HEAT REMC. .xiiR PUWP

STRAI NER WHI LE OPERATI NG | N'SUPPRESSI ON POOL COOLI NG MCDE

Addressees

Ail holders of boiling-water reactor (BWR) operating licenses or construction
pernmits for nuclear power reactors.

Purpose

The U.S. Mu,.lear Regulatory Comission (NRC) is issuing ths bulletin to
accomplisn the fol | ow ng:

(1)

(2)

(3)

Aert addressees to conplications experienced during a recent event in
which a licensee initiated suppression pool cooling inresponse to a
stuck-open safety relief valve (SRV) and subsequently experi enct
clogging of one RHR punp suction strainer.

Reqwj -t addressees to review the operability of their emergeicy core
coo ng system (ECCS) and other punps which draw suction from t"°
suppressi on pool while performing their safety functi'n.  The

adcre see's evaluation should be based on suppression pool cleanlinness,
suction strainer cleanliness, and the effectiveness of their foreign
material exclusion (FME) practices, inaddition, addressees are
requested to inplenent appropriate procedural nodi fications and oth-r
actions (e.g., suppre:sion pool cleaning), as necessary, 10 mnimze
foreign mterial inthe suppression pool, drywell and contai nnent .
Addresscs are requested to verify their operability evaluation t hrough
appropriate testing and inspection.

Requi eP that addressees report to thp NRC *,iether and to what extent
they have conplied with 'he rpquesLr. ._ions. Inaddition, require a
second report indicating conpletion of confirma 'ry t.et(s) and
insppction(s) and providing the test results by addressee, that hav
conplied with the reque-ted actions, or indicating crmpletion of any
proposed alte native course of action by iddre'.ees that have nt
conplied with the requested actions
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Background

On Septoth-r 11, 1995, Limerick Unit 1 was bei ng operated at 100 percent power
when co- room personnel observed alarnms and other i ndi cations that one
safety Cvalve ("M) was open. Energency procedures were inplenented.
Attenpt: close the valve were unsuccessfiT. and within 2 minutes a manual
reactor scram was initiated. The mmin steam isolation valves were closed to
reduce the cooldown rate of the reactur vessel. The maxinmum cool down rate was

54' C'hr [130" F/hr].

Prior to the opening of the SRV, the licensee was running the "A" | oop of
suppressi un pool cooling to remove heat being released into tho pool by

| eaking SRvs. Shortly after the manual scram and with the SRV still open,
the "Bo loop of suppression Dool cooling was started. Qperators continued
working to close the 'RV and reduce the cool down of the reactor vessel.
Approxi mately 30 minutes later, fluctuating motor current and flow was
ob.erved on the "A" loop. r'itation was believed to be the cause, and the
loop was secured. After it was :hecked the "A" punp was restarted, but at a
* juced flowate of 8ki1/m [2,000 gpn). No problens were observed, so the flow
rate was gradually increased back to 32k1/m (8,500 gpnj, the full flowate
for Lhe RHR punps when operating in suppression pooi Luooiny mode. Again, no
probl ems were observed, so the punp continued to be operated at a constant
flow. A pressure gauge located on the punp suction was observed to have a
gradual |y lower reading, which wa, believed to be indicative of .n increased
pressure drop across the punp suction strainers | ocated inthe suppression
pool . After about 30 ninutes of additional operation, the suction pressure
remai ned constant.

The rest of the reactor shutdown wds routinc, with r,. rurther complirations.
Discussion

limerick Unit 1 has been incomercial operation since 1986 without its
suppressi on pool ever heing cleaned. O eaning was schedul ed for the upcom ng
1996 refueling outa, i epool of Unit 2 was -Ileaned during the last
refueling outage Ii

At Limerick, each punp suction inlet isconstructed ina "T" arrangement with
two truncated cone-type strain.,rs He strainers are constructed of 0.95 cm
[3/8 inLh] thick perforated 30LL stainless steel plate with L.b cm [5/8 inch]
hcles on 2.2 cn (7/8 inch] cen'ts. All strainer surfaces are covered by a
12x12 316L stainless steel wire msh. Because of the leaking SRvs, the 'A’
and "B" loops of RHR had typically been used for suppression pool ,o00ling
during the last few nonths before the event. Originally, the licensee only
used the ' A" loop for b.ppression pool cooling. Approximtely 3 nmonths before
the event, the |icensee changcd its practice so that use of the "A" and "B"

| oops could be alternated.

After cool down following the bl owdown event, a diver was Pnt into the
suppressicn pool at Unit 1 to inspert the condit'on of the ,trainprs drid the
general cleanl iness of the pool. Both %.u(ion ".trainPr, in tt ‘A" loop uf
s.uppression pool cool ir were funrid to bt dinio.t mt ir.ly ((ojvri-, with d thin
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gnat* of mmterial, consisting nostly of fibers and sludge. The " B* | oop
suction strainers had a sinilar covering, but t" a lesser extent. One of t. e
"B" | oop suction strairers was approximtely 75% covered by the mat. The
other had only limted coverage. The other strainers inthe pool were covered
with a dusting of corrosion products (sludge). Debris was subsequently
removed from tlto strainers amd the suppression pool floor, and the water was
cleaned by use of a tenporary filtration system The strainers were easily
cleaned by brushing the material off the surface.

I't i sbelieved that during operation of tie suppression pool cooling system
the strainer filtered out fibers that were inthe pool water. The resulting
mat of fibers inmproved the filtering action of the strainers, thereby
col l ecting sludge and other material on the surface uf the strainer. The
licensee has concluded that the blowdown caused by the SRV onening did not
significaintly Increase the rate of debris accumulation on the strai ner.

Fol lowing the event, the licensee removed about 635kg [1400 pounds] of debris
fromthe pool of Unit 1. Asinmilar amunt of material had previously been

removed from the Unit 2 pool.

Anal ysis showed that the sludge was primarily iron oxides and the fibers were
of a polymeric nature. The source of the fibers has not been positively
identified, but the licensee has determined that tie fibers did not
originate within the suppression pool. There was no trace of either
fiberglass or ashestos fibers. Inaddition, other foreign material was found
i nthe pool, such as pieces of wood, nails, and hose. I nlight of these
findings, the licensee decided to modify their FME procedures to specifiv.ally
address material control inthe suppression pool and dryweil.

Section 50.46 of Title 10 of thy Code of Federal Regulations (10 CFR 50.46)
requires that |icensees design their ECCSs so that the calcul ated cool i ng
performance following a loss-of-c"nlart accident (LOCA) meets five criteria,
one of which isto provide |ong-teim cooling capability of sufficient duration
fol lowing a successful system initiatiGh so that the core tenperature shall be
maintained at an acceptably low value 3nd decay heat shall be removed for the
extended period of time required by the long-lived radioactivity remaining in
U core. The ECCS isdesigned to meet this criterion, assuning the worst

jie active failure and only partially obstructed flow through the strainer.
Experience gained from the Limerick event demon..trates that inadecjate
suppression _pool cleanliness can lead to unacceptable bui | dup of foreign
material, aZnris and jorrosion products on the -trainers during normal
opercition, which could prevent the EUCS from providing | ong-term cool ' ng
foll i ga LOCA  The staff roncludes, therefore, tiat |icensees .rould take
the . tions discussed below to ensure that debris which islocated inthe
suppre. -lon pool, o will accunulate inthe suppression pool durinin  normu
operation does not acserselj impaAt ECCS capability during normal or
transient operations or following a LOCA

Prior to the Luierirk event, the ,tdff had Iv.uel adraft bulletin for oubi |
ooment entitli-d, "Potential Plugging Of Energercy Lorp Cool ing Suction
Strainers by D-bris inBoiling Vater Pedctors.” The draft bulletin and
Associated draft rerjplatory quide pruvid the *taff' propo,.ed re..lut ion to
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the generic BWR strainer clogging issue. The issue covered by the draft

bul letin, howew'"-, Atffers from the issue covered inthis bul'etin becauie the
draft bulletin focuses on the potential for ECCS strainers to be clegged by
debris generated by a LOCA  This bulletin has been issued to resolve a

rel ated Issue, highlighted by the Limerick event, of the potential for ECCS
suction strainers to be clogged luring normal operitions by debris which is
presently I nthe suppression pool, or may accurmulate inthe suppression pool
during normal operation. The draft bulletin was published inthe Federal
Regi ster on July 31, 1995. The pub'ic conment period ended on Cctober 2,
1995. The staff iscurrently involved inthe review and disposition of the
public coments as well as inresulving the open issues k'-.ntified inthe
federal register notice.

Reauest ed Actions

To ensure that unacceptable buildup cf debris that could clog strainers does
not occur during normal operation, all addressees are requested to take the

followi ng actions:

1) Verify the operability of all punps which draw suctici from the
suppression pool when performing their -ety functicns (e.g., ECCS,
contai nment spray, etc.), based on an etaluation of wippresdion pool and
suction strainer cleanliness conditions. This evaluation should be
based on the pool and strainer conditions during the last inspection or
cleaiing and an assessment of the potential for the introductyrn of
debris or other materials that could clog the strainers since the pool
was |ast cleaned.

2) The operability evaluation in requested action 1 above should be
confirmed through appropriate test(s) and strainer inspection(s) wthin
120 days of the date of this bulletin.

3) Schedul e a suppression pool cleaning The schedule for cleaning the
pool should be consistent with the operability evaluation inrequested
action 1 above. Inaddition, a program for periodic cleaning of the

suppression pool should be established, including procedures for the
cleaning of the pool, criteria for determning the appropriate cleaning
frequency, and criteria for evaluating the adenuacy of the pool

cl eanl i ness.
4) Revi ew FME procedures and their inplementation to determ ne whether
adequate control of materials inttp drywell, suppression pool, and

systems that interface with the suppression pool exists. This review
should detarmne if conprehensivc FMF control have been established to
prevent materials that coul A potentially inpact FCCS .peraticn from
being introduced into the suppression pool, and whether workers are
sufficiently aware of their responsibilities regarding fME.  Any
identified weaknesses should be corrected. Inadditiuo, the
etfectiveness of the FM controls since the last time the ,uppression
pool was cleaned anl the F(.S ,tra' ners iwspected, and lhe inpa(t that
any weaknesses noted may have on the operability of the FCC) should he
assessed.
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5) Consi der additional neasdres such as suppression pool water sanpling and
trending of pur'v suction pressure to detect clogging of EChS suction

stral ners.

By letter dated Septenber 29, 1995, (serial BWROG 95083), the BAWR Owners G oup
(BWROG) Executive Oversight Committee (ECC) providrd to the 8WROG Executive
Conittee their recomended utility interim actions inresponse to the recent
ECCS suction strainer pluggin- cvent at Limerick, Unit 1. The letter also
provi des additlanal guidance or the BWRGG recommended method for eval uating
pool cleanliness and on demonstrating adegjate pool cleanliness.

Requi red Resjonse
Al addressees are required to subnit the following --itten reports:

(1) Wthin 30 days of the date of this bulletin a report indicating to what
extenL the licensee intends to comply with the requested actions inthis
bulletin. Inthe report, licensees that intend to conmply should provi de
a detailed dtscription of their actions, the results of their
eval uations, any corrective actions they have tdxen, and adescription
of the licensee’s planned test(s) and inspectionks) for confirmng their
operability evaluation. Inaddition, lice-.ees should include their
schedul e for pool cleaning, the basis for the Lleaning schedul e, and a
.ummary of any additional neasures taken to detect and ,revent clogging
of the ECCS straineis. |fa licensee does not intend to conply with
these requested actions, its report should contain a detailed
description of any proposed alternative course of action, its schedule
for conpleting this alternative course of actiorn, and the safety oasis
for its having determined the acceptability of the planned alternative
course of action.

(2) 1fnot addressed inthe report discussed above by licensees that Wend
to conply with the requested actions, within 10 days Jf the coifipietion
of confirme' ory tests and inspections or conplet'on of proposed
alternative actions, a second report -ontirmng the conpletion of ali
punp operability testing and inspection and providing a description of
the test/inspection results. Licensees who do not intend to comply with
the requested actions should provide a second report indicat'ng the
conpl etion ' fany proposed alternative actions within 10 days of
conpl eting the alternative actions.

Address the required witten reports to the US. Nuclear Regulatory

Conmi ssion, ATTN. nocunent Control Desk. Méashington D1  20555-0001, under
oath or affirmation unler the provisions of Seition i8?, the Atonic Enerqgy
Act of 1954, as amended ank, )| CFR 50 '(f). | naddition, subnit a copy of
the reports to the appropriate regional jduirnistrator.
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Rel ated Generic Communi cations

Recent Instances at problems with strainer clogging are described i nthe
fol | owi ng generic communication,:

NRC Information Notice 95-47; "Unepected Opening of a Safety/Relief
Val ve and Conplications Involving Suppression Pool Cooling Strai ner
Bl ockage*

NAC Information Notice 95-06: "Potential Blockage of Safety-Related
Strainers by Material Brought Inside Containment"

a NRC Information Notice 93-34 and Supplenent L  "Potential for Loss of
Emergency Core Cooling Function due to a Conbination of Operational and
Post - LOCA Debris i nContainment”

* NRC Bull etin 93-02 and Supplement L  "Debris Pluggi-g of Energency Core
Cooling Suction Strainers"

* NRC Information Notice 92-85 "Potential Failures of Emergency Core
Cooling Systems caused Ly Foreign Material Bl ockage”

* NRC Information Notice 92-71: "Partial Plugging of Suppression Pool
Strainers at a Fcreign EWR'

Qutcfit Discussion

The actions requested by this bulletin, if required, woul d be. backfits in
accordance with NRC procedures and are r~ecessary to ensure that licensees are
i nconpliance with existing NRC rules and regul ations. Speci fically,

10 CFR 50.46 requires that the ECUS he designed so that it iscalculated to
provi de adequate flow capability to maintain tfe core tenperature at an
acceptably IK value and to remove decay heat for the extended period of tine
required by the long lived radioactivity remaining i nLhe core following a
LOCA  The Linerick event t>> Jtemonstrated that suppression pool cleanliness
can adversely inpact ECCS performance and could prevent the F>_.CS from
perforning its safety function of long-term decay heat remv~' t3llowing a
LOCA.  They -fore, this bulletin isbeing issued as i f the requested actions
were conpl alcd backfits under the terms of 13 CFR 50.109(a)(4)(i). A full
backfit anciysis was not performed. An evaluation was performed i naccordance
with NRC procedures. A statenent of the objectives of and the reasons for the
requested actions did the basis for -vcking the confliance exception if the
requested acticns were to be required, has been ir.luded. A copy of this

eval uation oill be made available inthe NRC Public Docunment. Room

EPaferwLPe~u'.8In Asl SLttmpent

This Bulletin contaii . information cul 'eationp that are ,.ubjf(;t to the
Paperwork Reduction Art of 195 (44 US _.3501 et eq.). lhese information
col lections were approved by the Cffice of Mnagenent and Hudget ., approval
_unber 3150 0011. which exliret July 31, 1997
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The public repi-rting burden for this collection of nformation isestimted to
average 240 hours per response, including the tine for review ng instructions,
searching existing date sources, gathering and maintaining the data needed,

and conpleting and reviewing the collection of information. The U S. Nr-liar

Regul atory Commission i s seeking public coment on the potential inpact utothe
col lection of Information contained i nthe (Bulletin, etc.) and on the

fol I owi ng issues:

1. | sthe proposed collection of information necescary for the proper
performance of the functions of the NRC including whet her the
information will have practical utility?

2 | sthe estimte of burden ac-irate?

3. | sthere away to enhance the giality, utility, and clarity of the
infn'nation to be collected?

4, How can the burden of the collection of information be mnin zed,
including the use of automated collection techniquo?

Send coments on .ny aspect of this collection of information, i ncl udi ng
suggestions for reducing the bu-den, to the Information and Records

Managenent Branch (T-6 F33), U S. Nuclear Regul atlry Cormission, Vésni np* on,

DC  10555-0001, an' to the Desk Officer, Office of Information and Regul atory
Affairs, NEOB-10202, (3150-0012). Office of Mandaement and Budget, \ashi ngton,
DC 20503

ihe NRC may not conduct or sponsor, and a - -" not rt-.' Mo -roornd
to, a collection of information uniess it G
control nunber.

| f you have any questions about this matter, please contact the technical
contact listed below or the appropriat. Office of Nuclear Reactor Regulation
(NRR) project mnager.

Denbl1 . Cerutci ielda rector
Division of Reactir Program Pinagement
Office of Nuclear Reactor Regulation

Technical contact: Robert (Il 1 ott, NRR
(301) 415 1397

ead proiect .,anager: Rubcert M Idtta, NRR
(301) 41S 1314

Attachmen':
List of Rtft,. '‘Uied NI(. fuii tr.
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1. I's the proposed collection of Information necessary fir the proper
performance of the functions of the NRC, including whether the
information will have practical utility?

2. | sthe estimate of burden accurate?

3. I'sthere away to enhance the quality, utility, and clarity of the
information to be collected?

4. How can ihe burden of the collection of information be mninized,
including the use of automated collection technig-.-*

Send comment, on any aspect of this collection of information, including suggestions for
reducing the burden, to the Information and Records

Managenent Branch (T-6 F33), US. Nuclear Regulatory Commission, Washington, DC 10555
0001, and to the Desk COfficer, Ofice of Inforration and Regulatory Affairs, NEOB-10202,
(3150 0012), Office of Managenent an® Budget, Washington, DC 20503.

The NRC may not conduct or sponsor, anl a person isnot required to respond to, a
collection of information unless it displays a curently valid OM -, ntrol nunber.

I f you have any questions atLut this matter, please contact the technical contact listed
bel ow or thz appropriate Ofice of Nuclear Reactor Regulation (NRR) project manager.

d I

Dennis M Crutchfield, Director
Di vision of Reactor Program Managenent
Ofice of Nuclear Reactor Regulation

Technical contact: ribert Elliott, NRR
| 1) 415-1397

Lead project manager- kobprt M Latta, NRR
(331; ;15-1314

Attachment :
list of Re-ently Issued NRC Bulletins

DOCUMENT NAME:  9b-02.BL  Document reviewe.; by TechEd on 10/04/95

lo recoive a czty of this documit, indlcate in the box CCopy W. GttChaen ,'riclaour* f.Copy with *tt&Aimenr/t.cllioure N * NO ri-,*

~ —_—— |

OffCt | PECB:DPPM C/PICR: JRPM DIDRPM 4
NAMVE JCarter A haffpe DMCrutchf il d
DOATE 10/ 13/ 95 10/1395 10/ 1395

(F tFIA KCWAKD .OPY
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1. | sthe proposed collection of information necessary for the proper
performnce of the functionis of the NRC, including whether the
information will have practical utility?

2. | sthe estimate of burden accurate?

3. | sthere a way to enhance the quality, utility. and clarity of the
information to be collected?

4, How can the burden of the collection of information be mnim zed,
ir-luding the use of automated collection techniques?

Send coients on any aspect of this collection of information, including suggestions for
reducing the burden, to the Information and Records

Management Branch (T-6 F33), U.S. Nuclear Pegu;atory Commission, Washington, DC 10555
0001, and to the Desk Officer, Office of Information and Regulatory Affairs, NEOB-10202,
(3150-0012), Office cf Managenent and Budget, Washington, DC 20503.

The NRC may not conduct cr -onsor, and a person is not required to respond to, a
collection of information unit.,s it displays a currently valid OMB ‘ontrol nurt-r.

If you have any questions about this matter, please contact the technical contact lisied
below or the appropriate Office of Nuclea Reactor Regulation (NRR) project minager.

rdrlp /s'd hv nD'ri:trhfiloli

Dennis M Crutchfield, Director
Division of Reactor Progrim Manager-ent
Office of Nuclear Reactor Regulation

Technical contact: Roert Elliott. NRR
(301) 415-1397

Lead project manager: Robert M Latta, NRR
(301) 415-1314

Attachnent:
List of Recently Issued NRC Bulletins

DOCUMENT NAME:  95-02.BL Docunent reviewed by Tcechkd on 10/04/95

,0 rLei acq of th's docunit, rndicate In th# box CaCopy w/o *ttaLhmnt/mor*ure EsCopy wrln attachierrt/encloure i w- cocl
rFICF PEqQ:W C/PPEt3P
NAME JCarter i AEChaffee r
DATE 10/ '/95 "L

________________ &rMIAL RECORD COPY
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The operability of the ECCS suction for rerirculation is required to meet the
requi rements of 10 CFR 50.46. The actions request ed inthe attached bulletin
are considered necessary to ensure compliance with existing regulations and
need to be taken expeditiously.

A notice of opportunity for public cimment on the proposed bulletin was not
published in the Feteral Register because of the need to take prompt action in
response to energent operational experience with ECCS suction strainer
ciogging. The proposed bulletin will be published in the Federal Register
when it is issued.

The priposed bulletin was endorsed by the Committee tO Review Generic Require
ments (CRGR) during its meeting nunber 278 on Cctober 11, 1995. The staff nas
incorporated all comments provided by CRR i nthat neeting.

The OffiLe of the Gereral Counsel reviewed this bulletin and has no legal
objections.

The staff intends to issue this bulletin on October 17, 1995

ft-  ineu by
Jai  UTaytor
James M. Tayl or
Executive Director

tor Operations

Attachment:
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The Comi ssiloners -2 -

The operability of the ECCS suction for recirculation Isrequired to neet the
requi rements of 10 CFR 50.46. The actions requested inthe attached bulletin
are consi dered necessary to ensure conpliance with existing regulations and
need to be taken expeditiously.

A notice of opportunity for public coment on the proposed bulletin was not
publ i shed inthe Federal Register because of the need to take pronpt action in
response to emergent operational exper ence with ECCS suction strainer
clogging. The proposed bulletin will be published inthe Federil egister
when it isissued.

The proposed bulletin was endorsed by the Comittee to Review Generic Require
ments (CRGR) during its meeting number 278 ci October 11, 1995. The stiff has
incorporated all comments provided by CRGR inthat neeting.

The Office of the General Counsel reviewed this bulletin and has no leygal
obj ecti ons.

The staff intends to issue this bulletin on Cctober 13, 1995.

James M Tayl or
Executive Director
for Operations

Attachnent:

Proposed Bulletin Titled 'Unexpected
C oggi ng of Residual Heat Renoval
(RHR) Punp Strainer Vhile Operating
i n Suppression Pool Cooling Mde'
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