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NRC BULLETIN 96-03:  POTENTI AL PLUGG NG OF EMERGENCY CORE COOLI NG SUCTI ON
STRAINERS BY DEBRI'S | NBO LI NG WATER REACTORS

Al hol ders of operating licenses or construction permts for boiling-water
reactors (BWRs), except Big Rock Point and holders of possession-only
l'i censes.

The U.S. Nuclear Regulatory Commission (NRC) isissuing this bulletin to:

(1) request addressees to inplement appropriate procedural neasures and
plant nodifications to mninize the potential for clogging of energency
core cooling system (ECCS) suppression pool suction strainers by debris
generated during a |oss-of-cool ant accident (LOCA), and

(2) require that addressees report to the NRC whether and to what extent the
requested actions will be taken and to notify the NRC when actions
associated with this bulletin are conplete.

On July 28, 1992, an event occurred at Barseback Unit 2, a Swedish BWR whi ch
involved the plugging of two containment vessel spray system (CVSS) suction
strainers. The strainers were plugged by mneral wool !nsulation that had
been dislodged by steam from a pilot-operated relief valve that spuriously
opened while the reactor was at 3,100 kPa [435 psig]. Two of the three
strainers on the suction side of the CVSS punps were inservice and became
partially plugged with mineral wool. Following an indication of high
differential pressure across both suction strainers 70 minutes into the event,
the operators shut down the CVSS punps and backflushed the strainers. The
larseb*ck event denonstrated that the potential exists for a pipe break to
generate insulation debris and transport a sufficient nmount of the debris to
the suppression pool to clog the ECCS strainers.

On January 16 and April 14, 1993, two events involving the clogging of ECCS
strainers also occurred at the Perry Nuclear Power Plant, a donestic BWR  The
first Perry event involved clogging of the suction strainers for the residual
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heat removal (RHR) punps by debris inthe suppression pool. The second Perry
event involved the deposition of filter fibers on these strainers. The debris
consisted of glass fibers fromtenporary drywell cooling unit filters that

had been inadvertently dropped into the suppression pool, and corrosion
products that had been filtered fromthe pool by the glass fibers which
accunul ated on the surface of the strainer. The Perry events denonstrated the
del eterious effects on strainer pressure drop caused by the filtering of
suppression pool particulates (corrosion products or "sludge*) by fibrous
glass materials entrained on the ECCS strainer surfaces. These corrosion
products are typically present invarying quantities indomestic BWRs. The
sludge i s generated during normal operation, and the amount of sludge present
i nthe pool depends on the frequency of pool cleanings/desludging conducted by
the licensee. Separate test programs have been conducted by the Boiling Water
Reactor Owners Goup (BWROG and the staff to quantify this filtering effect.

Based on these events, the NRC issued Bulletin 93-02, "Debris Plugging of
Energency Core Cooling Suction Strainers," on My 11, 1993. The bulletin
requested |icensees to remove fibrous air filters and other tenporary sources
of fibrous material, not designed to withstand a [OCA, from the containment.
I naddition, licensees were requested to take any inmmediate conpensatory
nmeasures necessary to ensure the functional capability of the ECCS.

Fol [ owi ng these events, the staff performed calculations to assess the

vul nerability of each domestic BWR  The results of these cal cul ati ons showed
that the potential existed for the ECCS punps to lose net positive suction
head (NPSH) margin due to clogging of the suction strainers by LOCA-generated
debris. The staff then conducted a detailed study of a reference BWR 4 plant
with a Hark | containnment. The prelimnary results of the staff study are
contained i nadraft report, "Paranetric Study of the Potential for BWR ECCS
Strainer Blockage Due to LOCA Generated Debris," which was published in
August 1994. The prelimnary study results confirmed the results of the
earlier staff calculations. The final version of this report was published as
NUREG CR- 6224 i nCctober 1995.

Menbers of the NRC staff also attended an Organisation for Economc
Co-operation and Devel opment/Nucl ear Fnergy Agency (OECD/ NEA) wor kshop on the
Barseback incident held in Stockholm Sweden, on January 26 and 27, 1994.
Representatives fromother countries at this conference discussed actions
taken or planned which would prevent or nitigate the consequences of BWR
strainer blockage. Based on the prelimnary results of the staff's study, as
reinforced by information |earned at the OECD/ NEA workshop, the staff issued
NRC Bul letin 93-02, Supplenent 1, "Debris Plugging of Energency Core Cooling
Suction Strainers," on February 18, 1994. The purpose of the bulletin
supplenent was to request that BWR licensees take the appropriate interim
actions to ensure reliability of the ECCS so that the staff and industry would
have sufficient time to develop a permanent resolution. Inaddition, the
bulletin supplement informed |icensees of pressurized-water reactors (PWRs)
and 8Ws of new information on the vulnerability of ECCS suction strainers in
BWRs and contai nment sunps i nPWRs to clogging during the recircul ation phase
of a LOCA.
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On Septenber 11, 1995, Linerick Unit | wa- being operated at 100-percent pover
when control room personnel observed alarms and other indications that one
safety relief valve (SRV) was open. Emergency procedures were inplenented.
Attenpts to close the valve were unsuccessful, and a manual reactor scram was
initiated. Prior to the opening of the SRV, the licensee had been running the
" A" loop of suppression pool cooling to remove heat being released into the
pool by leaking SRvs. Shortly after the manual scram and with the SRV still
open, the "B" loop of ippression pool cooling was started. Qperators
continued working to ciose the SRV and reduce the cool down rate of the reactor
vessel .  Approximately 30 mnutes later, fluctuating motor current and flow
were observed on the "An loop. Cavitation was believed to be the cause, and
the loop was secured. After it was checked, the "A"punp was successfully
restarted and no further problenms were observed.

After the cooldown followi ng the bl owdown event, a diver was sent into the
suppression pool at Unit 1to inspect the condition of the strainers and the
general cleanliness of the pool. Both suction strainers inthe "A"loop of
suppressien pool cooling were found to be alnost entirely covered with athin
"mat" of material, consisting nostly of fibers and sludge. The "B' Ioop
suction strainers had a simlar covering, but less of it. Analysis showed
that the sludge was primarily iron oxides and the fibers were polyneric in
nature. The source of the fibers was not positively identified, but the
l'icensee has determined that the fibers did not originate within the
suppression pool, and that no trace of either fiberglass or ashestos was in
the fibers.

The Linerick event denonstrated the need to ensure adequate suppression pool

cleanliness. Inaddition, it re-enphasized that naterials other than fibrous
insu'ition could also clog strainers (Perry's strainers were clogged by
fibruus filter media). Inresponse to this event, the staff issued NRC

Bulletin 95-02, "Unexpected C ogging of Residual Heat Renoval (RHR) Punp
Strainer While Operating in Suppression Pool Cooling Mde," on Cctober 17.
1995.  The bulletin requested that |icensees (1) assess the operability of
their ECCS based on the cleanliness of their suppression pool and ECCS
strainers, (2)verify the operability of the ECCS through an appropriate punp
test and strainer inspection within 120 days fromthe date of the bulletin,
(3) establish apool cleaning program (4)review their foreign material
exclusion practices and correct any identified weaknesses, and (5) inplement
any appropriate additional measures for ensuring the availability of their
ECCS. The staff isstill reviewng the responses to NRC Bulletin 95-02. but
results of the review of requested action (1)have shown that alnost all
plants have cleaned their pools during the last 4 years with nost having done
so during their last refueling outage.

Li censee responses to NRC Bulletin 93-02 and its supol ement have denonstrated
that appropriate interimneasures have been inpleneisted by |icensees to ensure
adequate protection of public health and safety, and to allow continued
operation until the final actions requested Inthis bulletin are inplemented.
In responding to these bulletins, licensees ensured that (1) alternate water
sources (both safety and nonsafety-related sources) to mitigate a strainer
clogging event were available. (2)energency operating procedures ([OPs)
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provi ded adequate gui dance on mitigating a strainer clogging event,

(3) operators were adequately trained to mtigate a strainer clogging event
and (4)!oose and tenporary fibrous materials stored i ncontainment were
renoved. Licensee responses to NRC Bulletin 95-02 have shown that nost
suppression pools have been cleaned recently, and that those |icensees who
have not cleaned their suppression pools recently are scheduled to do so
during their upcoming refueling outage. Inaddition, a generic safety
assessnent conducted by the BWROG concluded that operators would have adequate
time to make use of alternate water sources (25-35 ninutes). The staff also
notes that the probability of the initiating event islow The actions
requested Inthis bulletinwill ensure that the ECCS can perform its safety
function and ninimze the need for operator action to mitigate a LOCA

The results of the staff study, documented i n NUREG CR-6224, denonstrate that
for the reference plant, there isa high probability that the available NPSH
margin for the ECCS punps will be inadequate follow ng dislodging of insula
tion and other debris caused by a LOCA and transport of the debris to the
suction strainers. Inaddition, the study calculated that the |oss of NPSH
could occur quickly (less than 10 minutes into the event). The study also
demonstrated that determining the adequacy of NPSH margin for an ECCS system
i shighly plant-specific because of the large variations insuch plant
characteristics as containment type, ECCS flow rates, insulation types, plant
layout, plant cleanliness, and available NPSH nargin.

The Barseback event dermpnstrated that a pipe break can generate and transport
sufficient quantities of insulation and other debris to the suppression poo
where they can be potentially deposited onto strainer surfaces and cause the
ECCS to lose NPSH  The Perry events further denonstrated that fibrous debris
combined with corrosion products present inthe suppression pool (sludge) can
exacerbate the problem This phenonenon was confirmeo inthe staff study
which showed that the calculated loss of NPSH could occur soon (less than

10 minutes) after ECCS initiation. The effect of filtering sludge from the
suppression pool water by fibrous debris deposited on the strainer surface was
further confirmed i nNRC-sponsored testing conducted at the Al den Research
Laboratory which denonstrated that the pressure drop across the strainer was
greatly increased by this filtering effect. Additional testing sponsored by
the NRC at Al den Research Laboratory denonstrated that the energy conveyed to
the suppression pool during the "chuggi ng* phase of a LOCA issufficient to
ensure that the fibrous debris and sludge are well mixed and evenly
distributed i nthe suppression pool. and can remain suspended for a
sufficiently long period to allow large quantities to be deposited onto the
strainer surfaces. The staff has concluded that this problem i sapplicable to
all domestic BURs. The basis for the staff's conclusion isas follows:

(1) there do not appear to he any features specific to aparticular plant,
class of plants, or containnent type that would mitigate or prevent the
generation, the transport to the suppression pool, or the deposition on the
ECCS strainers of sufficient material to clog the strainers, and (2)
parantric analyses performed insupport of the NJREG CR-6224 study, using
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parameter ranges which bound nmost domestic BWRs, failed to find paraneter
ranges that would prevent BWRs with other containment types from being
susceptible to this problem Inaddition, the staff study was conducted on a
Mark | ; BarsebAck had a strainer clogging event and i ssimlar indesign to a
Mark 11; and Perry, a Mark tll, also had a strainer clogging event.

Section 50.46 of Title 10 of the Code of Federal Regulations (10 CFR 50.46)
requires that |icensees design their ECCS systems to meet five criteria, one
of which isto provide long-termcooling capability of sufficient duration
following a successful system initiation so that the core tenperature shall be
mai ntained at an acceptably low value and decay heat shall be removed for the
extended period of time required by the long-lived radioactivity remaining in
the core. The ECCS i s designed to meet this criterion, assuming the worst
single failure. Experience gained fromoperating events and detail ed

anal ysi s, as previously discussed, denonstrate that excessive buildup of
debris from thermal insulation, corrosion products, and other particulates on
ECCS punp strainers ishighly likely to occur, creating the potential for a
conon-cause failure of the ECCS, which could prevent the ECCS from providing
long-termcooling following aLOCA The staff concludes therefore, that this
issue nust be resolved by licensees i norder to ensure conpliance with the
regul ations. Regulatory Quide 1.82, Revision 2 (RG 1.82, Revision 2), "Wter
Sources for Long-Term Recirculation Cooling Follow ng a Loss-of-Cool ant
Accident," provides an acceptable nmethod of ensuring conpliance with

10 CFR 50. 46.

Pl ant-specific analyses to resolve this issue are difficult to perform because
a substantial number of uncertainties are involved. Exanples of these
uncertainties include the amount of debris that would be generated by a pipe
break for various insulation types; the amount of debris that would be
transported to the suppression pool; the characteristics of debris reaching
the suppression pool (e.g., size and shape); and head-1o0ss correlations for
various insulation types conbined with suppression pool corrosion products
paint chips, dirt, and other particulates. My of these uncertainties would
be plant-specific because of the differences inplant characteristics such as
plant layout, insulation types, ECCS flow rates, containnent types, plant
cleanliness, and NPSH margin. Testing may be required to quantify these
uncertainties for licensees to denonstrate conpliance with 10 CFR 50. 46

The staff has also closely followed the work of the EWROG to resolve this
issue. The BWROG has evaluated several potential solutions, and has conpleted
testing on three new strainer designs: two passive strainer designs and one
self-cleaning design. The ongoing BWROG effort i sconsistent with the options
proposed inthis bulletin for resolution of the ECCS potential strainer
clogging issue. These options are discussed inthe next section under
Requested Actions. The BWROG i salso developing a utility resolution guidance
(UM document for providing the utilities with (1) guidance on eval uation of
the ECCS potential strainer clogging issue for their plant, (2)a standard
industry approach to resolution of the issue that |stechnically sound, and
(3) guidance that isconsistent with the requested actions inthis bulletin
for demonstrating conpliance with 10 CFR 50.46. The URG will include quidanct
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on a calculational nethodology for performng plant specific evaluations
This methodol ogy isstill under developnent by the BWROG The staff considers
the URG to be an inportant part of the inplenmentation of the final resolution
of this issue, and will closely monitor its devel opment and application

The staff has noted that nmuch of the effort and discussion on this issue to
date has focused on the threat caused by fihrous insulation. The staff
recogni zes that fibrous insulation represents the largest source of fibrous
material i nthe containnment; however, l|icensees are renminded that both the
Perry and the Linerick events involved other sources of fibrous debris. In
determning their resolution for this issue, |icensees should focus on
protecting the functional capability of the ECCS from all potential strainer
cl oggi ng mechani sns.

Requested Actions

All BWR |icensees are requested to inplement appropriate neasures to ensure
the capability of the ECCS to perform its safety function following a LOCA
The staff has identified three potential resolution options; however
l'icensees may propose others which provide an equivalent |evel of assurance
that the ECCS will be able to performits safety function following a LOCA
The three options identifi, by the staff are as follows:

Qt.jJfL: Installation of a large capacity passive strainer design.

I f this option isselected by a licensee, the strainer design used should have
sufficient capacity to ensure that debris |oadings equivalent to a scenario
cal culated i naccordance with Section C 2.2 of RG 1.82, Revision 2, do not
cause a loss of NPSH for the ECCS. This option has two main advantages.
First, it isconpletely passive and, therefore, requires no operator
intervention. Second, it does not require an interruption of ECCS flow.
Wile this isthe nost advantageous of the options identified, the staff
recognizes that it my be difficult for sone licensees to inplenent this
option owing to the difficulty inproviding sufficient structural support for
the strainers to handle LOCA-induced hydrodynanmic |oads. However, the staff
notes that |icensees may take appropriate neasures i nconmbination with this
option to reduce the potential debris sources incontainnent and the
suppression pool, which would, inturn. reduce the required capacity and
physical size of the strainer, and therefore, assist inreducing the
structural burden of the strainer installation. Licensees choosing this
option for resolution should establish new or nodify existing programs, as
necessary, to ensure that the potential for debris to be generated and
transported to the strainer surface does not at any time exceed the
assunptions used inestimting the anounts of debris for sizing of the
strainers inaccordance with RG 1.87, Revision 2.

glio.l: Installation of a self-cleaning strainer

This option automatically prevents strainer clogging by providing continuous
cleaning of the strainer surface with a scraper blade or brush. Like
Option 1. the self-cleaning strainer design would not rely on operator action
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or interrupt ECCS flow. However, this option does rely on an active conmponent
which isfully exposed to the LOCA effects inthe suppression pool to keep the
strainer surface clean. Therefore, appropriate neasures should be taken to
ensure the operability of the strainer. [Installation of this type of strainer
shoul d be conbined with the followi ng neasures to protect the strainer and
ensure its operability: (1)inplenmentation of reasonable neasures to
elimnate debris sources that could potentially damage or overload the
strainer during a LOCA including, as amninmm renoval of all debris from
the suppression pool every refueling outage, and (2) inplenentation of

surveil lances to ensure adequate cleaning of the suppression pool and the
operability of the strainer.

Option 3 Installation of a backflush system

The backflush system i sa reactive system that relies on operator action to
renove debris fromthe surface of the strainer to prevent it from clogging.

I norder to ensure that operators can adequately deal with a strainer clogging
event, installation of this type of system should be combined with the

fol low ng measures: (1) reasonable neasures to maximze the amount of tine
before clogging could occur; (2)instrunentation and alarms to indicate when
strainer differential pressure increases; (3)operator training on recognition
and mitigation of a strainer clogging event; and (4)inplenentation of
surveillances to ensure the operability of the strainer instrumentation and
backflush system A supporting analysis for installation of a backflush
system that isconsistent with Section C 2.2 of RG 1.82 Revision 2 should be
performed to denonstrate that operators have sufficient tine to recognize the
onset of clogging and to take appropriate action, taking into consideration
their other responsibilities after alOCA Inaddition, this tnalysis should
ensure that operators have the capability and sufficient tine to cycle
backflushing at the expected frequency and for the required total nunber of
actuations anticipated i nproviding long-termcore cooling follow ng a LOCA
The suction strainers and backflush system should be so designed that
interruption of ECCS flow due to backflushing during an accident does not
contradict the guidance provided inthe plant emergency operating procedures
(ECPs).  For instance, if the EOPs indicate that all available punps should be
running and injecting into the vessel, the system should be designed to ensure
that interruption of ECCS flow for backflushing isnot required during this
stage of the accident. |f EOPs indicate that unnecessary punps may be
secured, then use of backflush on the suction strainers of the ungecessary
punps woul d be accept abl e.

The staff considers the instrumentation (e.g., strainer pressure differential
or punp flow rate) relied ugon b?/ operators to indicate when a manual
initiation of the strainer backflush system i srequired to be Type A
Instrumentation as defined i nRegulatory Guide 1.97, *Instrunentation for

Li ght - Wat er- Cool ed Nucl ear Power Plants to Assess Plant and Environs
Conditions During and Fol | owing An Accident,” Revision 3. The instrunentation
shoul d therefore be included with other Type A instrumentation inthe
appropriate section of the technical specifications. | nNUREG 1433, ' Standard

T%?%r}]idpaarld ?8&%{ cCatI %Se’ci ﬁegg{ ?llonsE,| e&teﬁ(lercalpl %Fte%tri (\:AR’IAI‘lé{'nt é",”%&%,‘* 1434,
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(Volume 1, Revision 1) the applicable section isSection 3.3.3.1-1 "Post
Accident Mnitoring Instrumentation.” The |icensee should also provide
appropriate correspondi ng bases.

Any conponents or systems installed to ensure that the ECCS can performits
safety function during a LOCA are co.f:idered .;the staff to be apart of the
ECCS. Therefore, these conponents or systens shoulu be designed, fabricated,
and tested to the same standards as the ECCS. Any request to deviate from
this position would require an exenption with a supporting technical analysis
and nust neet the specific requirenents of 10 CFR 50.12. Active features such
as backflush and the self-cleaning strainer nust be supported by test data
that demonstrate the design effectiveness for removal of debris entrained on
the surface of the strainer. Strainers installed for Qption 1must be
supported by test data that demonstrate their performance characteristics ard
their ability to handle the worst case scenario for debris deposition on the
strainer surface.

Section 50.36 of Title 10 of the Code of Federal Regulations (10 CFR 50.36)
has been amended to provide the criteria for determning the conterst of
Technical Specifications (TS) for nuclear power reactors. The amer ed rule
was published inthe Federal Register on July 19, 1995 (60 FR 36PJ).
Paragraph (c)(2)(ii) of 10 CFR 50.36 provides four criteria fo determning if
alimting condition for operation (LCO isrequired inthe 'S. Criterion 3
states that a "structure, system or conponent that ispart if the primary
success path and which functions or actuates to nitigate a design basis
accident or transient that either assumes the failure of or presents a

chal lenge to the integrity of a fission product barrier" should have a LCO in
the TS. The staff believes that passive strainers, self-cleaning strainers,
and strainer backflush systens meet Criterion 3 of the Conmission's

regul ations and should be included i nthe TS because these components are
necessary for the primary success path (i.e.. the ECCS) to mitigate a design
basis LOCA. However, since strainers and backflush systems are fundanental
parts of the ECCS. the staff +ias concluded that the addition of new LCOs and
action statements are not necessary. Rather, the effect of one of these
conponents or systems being inoperable should be analyzed for its effect on
the operability of the ECCS as a whole, and the appropriate ECCS action
statement entered as aresult. TS should be proposed to support surveillances
for conponents and systens installed i nresponse to this bulletin and shoul d
include, where appropriate, for the option selected, surveillance testing of
active features (i.e., Options 2 and 3), and visual inspections where they
provi de reasonable assurance that the conponent i s operable. Were
appropriate, these TS surveillances should be proposed for existing strainer
conponents to ensure their operability if alicensee deternmines that no

modi fication to their ECCS strainers isnecessary inrespon to this

bul letin. Attachment | to this bulletin provides sanple TS surveillances that
are consistent with the format for the standard TS for the SWR 4, which may be
used by licensees indetermning appropriate TS surveillances for the actions
inplenented i nresponse to this bulletin. Success criteria for the surveil

| ances shoul d be defined by the licensee inthe ',.+s section of the IS.
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Plant procedures and other actions implemented in response to NRC
Bulletin 93-02 and its supplement should remain in Elace.untll the final
corrective actions requested in this bulletin have been implemented.

Al licensees are requested to inplement these actions by the end of the first
refueling outage starting after January 1, 1997.  This tireframe for
implementation of the final resolution is considered appropriate by the staff
owing to the interim actions already taken by licensees and the low
probability of the initiating event.

XK re Resons
All addressees are required to submit the following written reports:

(1) Within 180 days of the date of this bulletin, a report indicating whether
the addressee intends to conply with these requested actions, including a
description of planned actions and mitigative strategies to be used. the
schedule for implementation, and proposed TS, if appropriate; or, if the
|icensee does not intend to conply with these actions, adetailed
description of the safety basis for the decision. The report nust
contain a detailed description of any proposed alternative course of
action, the schedule for conpleting this alternative course of action,
the safety basis for determining the acceptability of the planned
alternative course of action, and proposed TS, if appropriate, that
support the proposed alternative course of action and are consistent with
10 CFR 50.36. The staff considers the 180-day response period
appropriate, given the amount of engineering that licensees may wish to
perform before they provide their formal response to the staff.

(2) Within 30 days of completion of all requested acti is, a report
confirming completion and summarizing any actions taken.

Address the required witten reports to the US Nuclear Regulatory
Comission, ATTN:  Document Control Desk, Washington, D.C. 20555-0001, under
oath or affirmation under the provisions of Section 182a, the Atomic Energy
Act of 1954, as amended, and 10 CFR 50.54(f). *.naddition, submt a copy of
the reports to the appropriate regional administrator.

Rel ated Generic Communi cations

NRC Bulletin 95-02, "Unexpected Clogging of Residual Heat Removal (RHR) Pump
Strainer While Operating in Suppression Pool Cooling Mode," dated O-~rtber 17,
1995.

NRC Bulletin 93-02, "Debris Plugging of Emer?ency Core Cool ing Suction
Strainers," dated May 11, 1993, and its supplement, dated February 18, 1994.

Backftt Discussion

The actions requested by this bulletin are considered backfits in accordance
with NRC procedures 7nd are necessary to ensure that licensees are in
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conpliance with exist.i NRC rules and regulations. Specifically,

10 CFR 50.46 requirrs that adequate ECCS flow be provided to maintain the core
tenperature at an acceptably low value and to remove decay heat for the
extended period of time required by the long-lived radioactivity remining in
the core following a design-basis accident. Therefore, this bulletin isbeing
issued as a conpliance backfit under the ternms of 10 CFR 50.109(a)(4)(i), and
a full backfit analysis was not performed. An evaluation was performed in
accordance with NRC procedures, including a statement of the objectives and
the reasons for the requested actions and the basis for invoking the
conpl i ance exception. A copy of this evaluation will be made available inthe
NRC Public Docunent Room

Paperwor k Reduction Act Statenent

This bulletin contains information collections that are subject to the
Paperwork Reduction Act of 1995 (44 U S.C. 3501 et seq.). These information
collections were approved by the Office of Management and Budget. approval
nunber 3150-0011, which expires July 31. 1997

The public reporting burden for this collection of information isestimted to
average 160 hours per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed,

and conpleting and reviewing the collection of information. The US. Nuclear

Regul atory Conmission i s seeking public coo'.,ent on the potential inpact of the
collection of information contained inthe bulletin and on the follow ng

i ssues:

(1) Isthe proposed collection of information necessary for the proper
performance of the functions of the NRC, including whether the
information will have practical wutility?

(2) Isthe estimate of burden accurate?

(3) Isthere away to enhance the quality, utility, and clarity of the
information to be collected?

(4) How can the burden of the collection of information be nininized,
including the use of automated collection techniques?

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

Management Branch, T-6 F33, U S. Nuclear Regulatory Conmission, Wshirgton, DC
20555-0001, and to the Desk Officer, Office of Information and Regul atory
Affairs, NEOB-10202 (3150-0011), Office of Management and Budget,

Washi ngton, DC 20503.

The NRC may not conduct or sponsor, and a person isnot required to respond
to, acollection of information unless it displays a currently valid OB

control nunber.
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If you have any questions about this matter, please contact the technical_
contact listed below or the appropriate Office of Nuclear Reactor Regulation

(NRR) project manager. Z i

Brian K. Grimes, Acting Director
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Technical Contact: Robert Elliott, NRR
(301) 415-1397
Internet:rbe@nrc.gov

Lead Project Manager: David Lynch, NRR
(301) 415-3023
Internet:md1@nrc.gov

Attachments:
1. Sample Technical Specification Surveillances
2. List of Recently Issued NRC Bulletins
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SAMPLE TECHNICAL SPECIFICATION SURVEILLANCES

SURVETLLANCE

FREQUENCY

SR 3.5.1.13

[SR 3.

(SR 3.

(a) Verify, by visual inspection, that each ECCS
suction strainer is not restricted by debris,
that the supporting structure shows no evidence
of structural distress or abnormal corrosion,
and there is no evidence of abnormalities which
could affect the mechanical functioning of the
suction strainer.

(b) Verify suppression pool is adequately
clean

5.1.14

(a) Verify that each [Self-Cleaning Strainer] attains
at least [ ] rpm with a pressure differential of

less than or equal to [ ] while the ECCS pump[s],
taking suction from the strainer, is producing

a flow rate of at least [ ) gpm.)

5.1.15

Verify thit the [Strainer Backflush System] attains
flow rate of at least [ ) gpm at each ECCS strainer.)

(18] months

(18] months

(18] months

(18] months




Attachment 2

Certain Stainless Steel
Packagings Used to Trans-
port Uranium Hexafluroide

OL = Operating License
CP = Construction Permit
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LIST OF RECENTLY ISSUED
NRC BULLETINS
BuTTetin Date of
No. Subject Issuance Issued to
96-02 Movement of Heavy Loads 04/11/96 A1l holders of boiling-water
Over Spent Fuel, Over reactor and pressurized-
Fuel in the Reactor water reactor operating
Core, or Over Safety- licenses for nuclear power
Related Equipment reactors
96-01 Control Rod Insertion 03/08/96 All holders of pressurized-
Problems water reactor operating
licensees (except those
licenses amended to
possession only status).
95-02 Unexpected Clogging of a 10/17/95 A1l holders of boiling-water
Residual Heat Removal (RHR) reactor OLs or CPs for
Pump Strainer While Operating nuclear power reactors
in Suppression Pool Cooling
Mode
95-01 Quality Assurance Program 01/13/95 For Action - All radiography
for Transportation of licensees
Radioactive Material For Information - None
94-02 Corrosion Problems in 11/14/94 For Action - Registered

users of Model Nos.
NCI-21PF-]1 and GE-2]1PF-1]
uranium hexafluoride trans-
portation packages
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UNI TED STATES
NUCLEAR REGULATORY COWM SSI ON
OFFI CE OF NUCLEAR REACTOR REGULATI ON
WASHI NGTON, D.C. 20555

My 6, 1996

NRC BULLETIN 96-03: POTENTI AL PLUGG NG OF EMERGENCY CORE COOLING SUCTI ON
STMAINERS BY DEBRI'S | NBO LI NG WATER REACTORS

Addr essees

Al holders of operating licenses or construction pernmits for boiling-water
reactors (BWRs), except Big Rock Point and hol ders of possession-only
|'i censes.

Pur pose
The U.S. Nuclear Regulatory Comission (NRQ isissuing this bulletin to:

(1) request addressees to inplenent appropriate procedural measures atn;
plant nodifications to minimze the potential for clogging of energency
core cooling system (ECCS) suppression pool suction strainers by debris
generated during a |oss-of-coolant accident (LOCA), and

(2) require that addressees report to the NRC whether and to what extent the
requested actions will be taken and to notify the NRC when actions
associated with this bulletin are conplete.

Backgr ound

On July 28, 1992, an evenz occurred at Barseback Unit 2, a Swedish BWR which
involved the plugging of two containment vessel spray system (CVSS) suction
strainers. The strainers were plunged by mineral wool insulation that had
been dislodged by steam froa a pilot-operated relief valve that spuriously
opened while the reactor was at 3,100 kPa [435 psig]. Two of the three
strainers on the suction side of the CVSS punps were inservice and becane
partially plugged with mineral wool. Following an indication of high
differential pressure across both suction strainers 70 ninutes into the event
the operators shut down the CVSS punps and backflushed the strainers. The
Barseback event denonstrated that the potential exists for apipe break to
generate insulation debris and transport a sufficient anmount of the debris to
the suppression pool to clog the ECCS strainers.

On January 16 and April 14, 1993, two events i.ivolvir.g the clogging of ECCS

strainers also occurred at the Perry Nuclear Power Plant, a domestic BWR  The
first Perry event involved clogging of the suction strainers for the residua
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If you have any questions about this matter, please contact the technical |
contact listed below or the appropriate Office of Nuclear Reactor Regulation |
(NRR) project manager.

""'|¢hpgdbyﬂﬂlﬂ“LGNIﬂl

Brian K. Grimes, Acting Director
Division of Reactor Program Maragement
Office of Nuclear Reactor Regulation

Technical Contact: Robert Elliott, NRR
(301) 415-1397
Internet:rbe@nrc.gov

Lead Project Manager: David Lynch, NRR
(301) 415-3023
Internet:md1@nrc.gov

Attachments:
1. Sample Technical Specification Surveillances
2. List of Recently Issued NRC Bulletins
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