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Attachment

{0 Programmatic Re.iew - Summary Repori
(TAC MB5G4B)

1.0 INTRODUCTION

In response to issues that were raised b, Lhe Office of the Inspecior General
(016) in a report dated August 12, 1992, Lhe staff completed an assessment of
the NRC fire protection program. As & result of this raview, the siaff
ident | fled a number of weaknesses and made specific recommendat lons for
arogrammatl 1¢ improvements in a report thal was issued on february 27, 1993

In view of the woaknessas that were identified relative Lo the NRC f.re
protection program, the staff concluded that other programs thal are similar
in nature to fire protection, such as onyironmenta) qualification (£Q), should
als0 be reviewed 1o ‘dentify and correct any programmat ic weaknesses that may
rxist

Indepondent of the staff's reassessment of fire protection, EQ was ident {fied
sy 4r arca that roquired further review as a resull of the staff's activities
rolatad 10 1icense renowal. As discust « in SECY-93-049, m&jor concern
rolatled 10 1) was whether the [Q requirenents for older plants were adequale
Lo support oconse renewal, Consequently, the staff concluded that
difteronces o [0 requirements belwean older and newar plants constituted a
potontial generic fssue which should be evaluated for backfit independent of
lfconse renowal activities.

In support of the license rencwal inttiative, £Q testing of electric cables
was pearformed by Sandia Nationa! Laboratories (SNL) under rontract with the
NRC  Some trots wore performed to doterming the effects of aging on typical
ploactric canle products used in nutlear power plants and pther tests

(unrelated to License ronowal) were performed L0 assesy Lhe functional ity of

damaqed electric cables during loss-of-coolant accident (LOCA) conditions
After accaleratod aging, some of Lhe environmentally qualified cables elther
falled or exhihited margina) insulation resistance during accident simulation,
While some »f the SNL tests may have been more severe Lhan required by NRC

roqulations. (he test resulls ralsed quesiions with respect Lo Lhe
anvironmental qualtfication and accident performance capability of certal'
artificially aged electric cables [1-5]

order to assess the significance of [Q the NRC staff performed a
preliminary «Isk scoping analysis on the potential impact of inadequate
equipment gualification on core damage frequency. The scope of the analysis
was limited to cors damage prevention congidering internal events unly with

postulated tatluras of in«containment sloctrica) equipment, with emphasis on
electric cables The major conclusions of the preliminary risk scoping

analysts were: (1) EQ fatlures could have significant risk impact (f
elacirical componant raliabilities are reduced In the presence of a harth
snvironment (2) the magnitude of the impact on core damage frequency is plant
spocific, and (3) the lack of relfability data and limitations in current
probabil st rick assrssmant models result in significant uncertainty flased

on the resu'ts of the preliminary risk scoping study, the staff concluded that
a mare detailed LQ +1sk assessment should be completed.

Thus, the current LQ 1ssue 15 one .hat pertains Lo opecating reactors, bul




it's resolution s also important to the plant 11fe extonsion inftiative. The
staff fssued an [nvironmental Qualification Task Action Plan (EQ-TAP) on

June 16. 19,3, 'n order Lo define and coordinate Lhe actions that are
necessary 1o resnlve this fssue.  Action ftem 3 of the [Q+<TAP lists those
actions Lhat pertadin to the programmat ic review of [0, which include:

1.8 Rov iow L icanse Ronawa! Back round Information
i.b Review Fire Protection keassessment Report

Opinions from Others (Regions, (Q Cxperts)

Cor
©
—

3.d Review [xisting CQ Program Requirements
e Reviow NRC Audit/Insrection Practices

B3 | Qeyviow Licensee Implementation Practices

1.9 . 1120 Review Resultls
Ihis report 18 intended to address [Q-TAI Aclion |Lem J.?, “Finalize Review
Resulls.” and represents the averall resulls of Lhe staff's £Q program review
Section 2.0 of this report discusses Lhe roview methodology, Section 3.0 18 &
cummary of the potential fssues that have been {dont {1 ird while completing Q-
1AP Action lteme 3. a through 3., Section 4 0 provides the staff's Assosament
and recommendat ions, and the conclusions are contained in Section 5.0

bIVIIW M 100D Y
ihe qoal of the L0 program review was 10 lake & ¢sh look at what has bheen
done Lo addres. (1) tszues and concerns and Lo idgentify whether any s1gn\f1c0n1
fssues or concnrns currently exist that need to be resolved. The various

eloments of the [Q program review are outlined under Action Item 3 of the
(O0<TAP (discussed above)

l

In completing (0O-TAP Action Items 3.a through 3.f, the goal was simply to
ident {fy, potential issues thal may exist Y? is important to recognize Lhat
the potentia cups that were identified are rathe: speculative, since Lhey
wore generated hased on Lhe specific information that was reviewed and no
tiempl was ma to pursue any of the postulated issues Lo determine {f they

had somohow been resolved by the staff, Also, in order Lo assure objactivity,
AP Action ltems 3.a through 3.1 were compleled by individuals who were nol

previously ass sted with [0 and who were therefore not familiar with how
concifie [0 problems wore dealt with in the past
Th- ohjective { this reviaow (LQ-TAP Action ltem 3.Q) are tn (a)

date the potentia’ tssues that were identified while completing TQ-1AP
A an [tems 4 “hrough 3.1, (b) validate the 135ufs through a peer review
aro.ess involving individuals who are experienced and knowledqeabie in Lhe
area of 10 NRE «1aff contractors, and industry experis) . and () makn

for further action

rocommendal




3.0 15SUE SUMMARY AND CONSOL IDATION

The programmatic review that was outliied in the EQ-TAP was quite extensive
and consequently, many potential 1ssues were {dentified for further
considoration. Appendix A is a consolidated 11sting of the patent ial 1ssues
ihat have been identified while completing £0-TAP Action Items 3.2 through
3.1, eliminating duplication between ')e varioss £Q-TAP reports thal have been
fssued [6-11). The potential issues are organized into one of the following
cection. of the appendix, dopending on the general nature of the issus:

A Scopa/Applicability (page A+))
f (0 Methodnlogy (pag A-]6)
(urrent Status and Implementation (page A-71)
Assurance of Conlinued Qualification (page A-Bl)
\ {quipmer:-Related lssues (page A-93)
| NRC Oversight (page A-10.)
(Q Miscellaneous Peer Review Comments (page A-115)

The con<olidated 1isting of potential EQ fssues was roviewed by the NRL staff
and olhers who are experienced and know!edgeable in [Q, and the commants that
were received during this peer roview process are included in the appendix
along with the Visting of potential {ssues and problem statements Lo provide a
balanced perspactive. Appendix A also iIncludes the staff's assessmont of the
potent 14l [Q tssues Lhat have been identified. Tnhe fo)lowing summary of Lhe
informat 1on contatned in Appendix A provides the overal) results of the £Q
programmal ic review;

A scope/Applicakility lssues

he [0 programmatic review found that inconsistoncios exist relative to
the scope and applicabiiity of fQ roquirements In particuiar

. single-fatlure requirements have not heen applied consistently
(e.g.. single farlure criteria was nol imposed for quallfication
of told shutdown equ'pment, and Lhe staff's resolution of TAP A-2)
regarding the "super heat” effects of a main steam )ine break d)d
not include single fatlure considerations);

. the need for sinale- failure protection Is notl clear if the purpose
of [0 1s to protect against the occurrence of “common cause” or
“common mode"” failures;

. heing able to reach hol shutdown was & qualification factor for
some plants while being »*1e Lo reach cold shuldown was Lhe
consideration for other piants.

. qualification of mochanical equipment has not been addressed in
the same fashion as qualification of nlectrica) equipment; and

o o




electrica) equipment located outside containmeni 15 subjec' to the
same [Q rigor as electrical equipment located inside containment

L0 Meihodology lssues

Many of the potentia) issues Lhal were identified during the EQ program
roviow are related to either: (a) .ustification of the £Q methodology
that has been imposed, or (b) resolution of technical issues reiated 10
qualification testing. With regard to (a), many facets of the
methodology for establishing the inftia) qualification of electrical
rquipment for "harsh environment® conditions evidently were nol
justified on a rigorous, technica) level. In particular:

curren. requirements vs. what is reasonably pessible within the
state-of-the-art capabilities;

imposition of differant aualification standards depending on p ant
vinlage,

age conditioning/precondiiioning requirements.
use of generic Lemperature profiles,
gualification based on bulk vs. local temperatures; and
test margin requirements
th reqgard to (b), resolution of many technical 1ssuns relative 10
alification testing were identified for further review and follow-up
action, including
ceetification of testing laborateries
definition of "worsi-case” electrical conditions,
leakage current considerations;
MSLR vs. LOCA qualification requirements;
effects of long-term exposure Lo moisture
ible gas and chlorine formation offects
effects,
mechanical and flow-induced
soismic and dynamic affects
scenario considerations
alus_and mplemenialion lsiues

f

Ihe staff's review under EQ-TAP Action jiem 3.0 [10) generally found




that the current status and implrmentation of (Q requirement: s wall
understood. While res ‘ution of many cf the administrative and minor EQ
{ssues that were rafse with individual 1icensees mav not have been well
documenied. icensees spically recognized these as valid fssues during
moet ings with the NRC staff and agreed to correct discrepancies of Lhis
nature. Therefore, for purposes of the E0 program review, Lhe staff

ons idered this matter to be of min r importance. However, as a result
of the evolving nature of EQ requirements the staff may not have been
entirely clear on what requirementis were being superseoed during
development and promuigation of the £Q rule and there may be some
confusion in the industry on this point. Also, to the extent that
*gonaric qualification® (as in qualification of a generic type of
insulation. far example) was credited, which evidently was the case for
some licensees, further review and justification may be necessar, since
this apuroach was later found to be unacceptable

2y Ca in i3 \
csurance of Continued Qualificalion

Ihe [Q programmal ic review found that current qualification Tractiice

e nitla) equipment qualificriion cortification without periodic
monito: ing and assessment) may nu. ,roviue assurance of continued
qual ification of electrical equipmeni over time, recognizing thatl

substantial uncertainty exists In the qualification process
especially in the ability to accurately project a "qualified
',“e.r

installation, maintenance, and survei)lance practices can have a
degrading effect on equipment qualification; and

unanticipated conditions and occurrences that Lake place over Lhe
1ife of the plant can have & negative effuct on equipment
qualification

s0, "reasons to the contrary” for not upgrading replacement vquipme~!

current requirements appear to be withou! merit since more Lthan

ough time has passed 1o allow 1icensees to establish programs for

{fying equipment 10 current requirements In particular, “reasent
the contrary” thal are suspect inc lude

the ftem 1s part of a pilece of equipment that was qualif

"’n'.ﬂ{_ Y
J

the lem was ¢ vand as part utiiity's stock prior Lo

fobruary 22,

replacement equipment qualified in accordance with the provistiof
of 10 CFR 50.49 does nut exist; and

the sa of replacement equipment qualified in accordance wilh
provisions of 10 CFR §0.49 would have 2 significant probabili

creat ‘ng human factors nroblems




Louipment-Related Lisugs:

During the [Q programmalic review, a number of equipment items were
dentified Lthat may deserve furthar review and consideration hy Lhi
ctaff to assure that the existing level of qualification Is adequate

particular

some electrical components such as penetrations and comneclor
assemblies may be more ciritical than electrical cables »aud on this
batis, more attention may be warrarted for these compof bi

moisture transmission through cracks in cable insulation or inln

-

the cable core through diffusion may pose significant prohlems;

solenoid valves, £Q barrier clements, equipment seals and vapor
barriers (especially on plants that are subject to the DCR
Guidelines), and apoxy compound used for potting elecirical
penetrations may deserve further scrutiny: and

‘he use of polyimide insulation (Xapton Buty! rubber fnsulation,

ineral wool insuiation (especia.ly in wel and humid
anvironments), bonded Jackets, coaxtal cable, ang terminal blocks
may need ti be beller defined aid/or justified

NRC Performance and Qveraighl lisues

vorn Lhe evolving nature of £Q and the uncertainiies that are involved,
sppears that NRC efforls to address and resolve this issue have notl
cen alteogether sound. for example

the ability to etermine a “aqualified e’ by age conditioning

®

technigues seem< highly questionable:

the imposition of different, more rigo ous standard: for the newer
plants was notl technically justified by the staff;

the prescriptive regulatory posture that the staff took relative
to £0 seems counterproductive and may ha/e inhibited progress and
innovalive approaches for resolving this complax issue;

the staff failed to inciude allowances tn the EQ rule for ihe
temporary removal of EQ barriers 1o faci)ftate maintenance,
curveillance. and replacement activities . and

no extension period beyond Lhe end of qualified 1ife (s nilar
the 25% extension that is typically allowed for completling
surveillance requirements) was established to allow flexibility
for equipment replacement during the next scheduled oulaqe

N

”

ionally. based rn the informalion that was reviewed under the [0
t appears that continued NRC oversight and follow Lrrough 1
or and assure issue resolution have not beon sufficient . For

I8




. NR( research activities have nol been very successful in
addressing the £Q fssues thal were inftfally identified;

. NOC programs and inftiatives have not been established to
continually monitor progress and to restructure, redirect, and
mprove £Q program requirements as appropriate;

. NRC review and inspection programs have not been maintained in the
arca of £Q:
. reporting requirements have not been established to assure Lhatl

emerging £Q-related problems are referred to the NRC staff for
cuns deration and appropriate resolution; and

. Gonerfc Letter B8-07 does not require that licensees request an
cxomption from the £Q rule for equipment found to be vnqualified
hich appears to be inconsisient with 10 CFR 80 12 requirements

Ily, based on scverc accident considerations and based on difficulties

have been observed tn d aling with fQ problems, three additional issues
(dent ({1cd which were not previo <1y discussed in the £Q-TAP reporls that
been is.ued. Specifically

NEJ/NES Inlerface

The current interface that exists with the Nuclear fnergy Institule
(NET) an does not allow for the objective and unbiased exchange of
informat 1on on a purely technical level. Licensee renrasentatives,
industry representatives, and NRC staff are somet imes frustrated by the
NE1 interface when trying to resolve technica) fssues in 2 cooperative
manner It 15 {mportant that this problem be resolved to allow for a
cooperat ive effort in addressing EQ 1ssues and other issues that are
important to the staff and the nuclear industry.

Leag Rrview KesponsiRilily

Althouat L0 deals primaerily with electrica) equipment and it is

typ? . subject to electrical industry standards, an electrical
d1scip) ne within the NRC is currantly not assigned Lhe lead

respons hility for this area of review. Uesign considerations specific
1o electrical equipment that are important for equipment qualification
are m apt to be overlooked or misunderstood under the current
arranqement. and the staff is at a clear disadvantage when interfacing
wilh industry experts on important [0 issues that affect clectir. al
equipmer! Ihis assignment of staff resources appears to be

fauipmenrl suryivabilily

fquipmer L performance requirements for the advanced reactor designs
include survivability criteria 1or severs accidents in addition to 1Q
requirements for design basis accidents. However, equipment
curvivability for severe accidents has not been addrer-sed for operating

reacto




€0 {0 PROGRAM ASSESSMENT AND RECOMMENNATIONS

To a large extent, the potential issues that were identified du: ing the EQ
proarammatic review deal with limitations and uncertainties that exist 'n Lhe
qualifirgl.on process, and it appears that there are programmatic weaknesses
and lingering technicai and equipment-related concerns that require further
attention. While much ha: been done ove the past 25 years to try to belter
understand £0. . clear strategy for the long-term resolution of EQ issues 1§
not readily ap-rent and existing requirements have not evolved over the years
to arco <t for 1h~ uncertainiies that are {nherent in the [Q process. The
discursion and specific recommendations that follow are intend:d to ectablish
a strulegy for assuring qualification of electrical equipment over 1ts
installed 1ifctime. This is an integrated approach and as such, some of the
recommenced actions are desirable program enhancements while others are
consigered necessary in order to assure an adequate leve! of equipment
qualificatinn.  Those recommendalions that are considered to be desirable
progran enhancements are listed in brackets.

In audition to the regulaitory perspective that is presented by this report, it
is important to recognize that EQ programmatic improvements may also be
puss'ble and of substantial benefit from .1 industry perspective. For

oxar:le. it may be possible tn better fecus EQ requirements by using gradid QA
riguirements and PRA techniques; better definition of the role that single
fyilyre plays relative to EQ could result in better-directed qualification
requirements; and stress testing may prove to be « viable alternativc to
preaging.  Therefore, in addition to the specific recommendations thal are
di,cusied below, the NRC staff zhould actively support and encourage industry
frnitiatives 1o improve and stream)ine £0 requirements, methods, and practices.

¢ | teneral Considerations

In pursuing £E0 programmatic improvements and addressing specific equipment
concerns, 1t is important to make use of information that has been developed
throuo' research activities, operating plant experience, anc the advice of
qualified experts. The NRC staff should work closely with indvstry experts n
agdre. ing current ana future £Q issues and equipment concerns, taking full
advantage of other initiatives such as the maintena..e rule and graoced quality
ateur <ok as appropriate. [Q requirements tend to ! very costly for
lrcen.ces and any changes to existing program requirements or further

expe ' itions of licensees should be we!l Justified and properly communicated.

The ‘v lowing recommendalions 2re directed toward satisfying these fundamental
concepls

'RECOMMENDATION 1)

It may be possible to ardress many of the potential issves that
nave been identified by reviewing and bet'er understanding past
esearch efforts and £Q information that has been ceveloped over
the years, and this approach should be pursued before crnsidering
Jiher alternatives. Addiliona) research should be per‘.rmed only
4 (a) there is a well defined need for addit .onal information:
‘b) there 15 a good 'ikelthood that the desired ‘nformation will



be obtained; and (¢) the cost is justified in terms of the evpecied
benefits to public health and safety.)

RECOMMENDATION 2

The NRC staff should review the results of past and ongoing EQ
research efforts, qualification tes rosclts and practices, and
other £Q information, and maintain an up-to-date data base
containing this in‘ormation in order to: (a) better manage,
catalogue, and share EQ fnformation and advances in technology:
(b) ident‘fy specific issues that may deserve additional research
ar ' resolution; (c) provide a basis for resolving £Q concerns; anc
(d) better focus NRC staff and industry resources.

[RECOMMENDATION 3}

(A functional interface between the NRC and {ndustry should be
cstablished for addressing EQ fssues and concerns 1. a cooperative
and tecanically sound fashion, Since the exisiing interface ith
NE1 tonds to inhibit the exchange of information and ideas between
indust. y experts and the NRC staf., YRC anagement should efther
resolve this problem or establish other avenues for industry
participation. In support of this initiative, this final report
on the £EQ programmatic review, as well as the riher reports that
hav: been completed under £Q-TAP Artion Item 3 [6-11), should be
made available to the general public.]

RECOMMENDATION 4

Wwhile it is importani to alert the industry of potential generic
problems with equipment qualification, NRC expectations of

1. ensee actions should be communicated through issuance of
Bulletins or Generic letters. Information Nolices should ' be
used as a vehicle for implicitly suqgesting ihai licensees . ould
take some sort of action,

> [0 RJe

The [Q rule (i.e., 10 CFR 50 49) was established Lefore much of the research
on £0 was completed and the rule is outdated in this respect. For example,
the rul~ requires that a qualified 1ife be determined as part of the equipment
qualification process, but such a determinatinn is theoretical, the effects of
many deurading ‘~fluences cannot be accelerated, and 'he accuracy of such a
determination is unknown, A rule thal is more genera: would be better suited
to the thearetical nature of £Q and the uncertainties that are involved, and
would more readily allow the NRC staff and industry experts Lo pursue olher
approachcs and methodolo?tes for addressing EQ concerns. Also, while the EQ
rule Jdoes not preciude allowed outaye times for fQ0 barriers and equipment,
guinance has not been established in Lhis area

(RE“OMMENDATION 5)

[1he NRC staff should make changes 10 10 (FR S0 49 as appropriate
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in order to faci)itate and encourage industry initiatives to improve Lhe
(0 process. Specific methodologies, techniques, and details that are
accept:ble to the NRC staff for establishing and maintaining EQ should
be provided through Regulatory Guides, the ztandard Review Plan, NURLGS,
and oth(r documents where changes can easily be made as more information
becomes available and advances are made in the stale of £Q technology.
Guidance should also be establishe ' to address vperational
considerations, such as allowed outage times for £Q equipment and

barriers. |

L0 Programmalic HEAKNesies

potential fssues that were fdentified during the [Q programmatic review

ate that £Q requirements are not commensurate with limitations and
tainties that exist n the qualification process. for example, the

ament »r determination of a qualified 1ife is theuretical, the effects of
jegrad ng influences cannotl be accelerated, and the accuracy of such a

dotermination is unknown. There is also uncertairty as to how well the
y
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ficatiun requirements account for such things as eguipment installation,
wear and tear, and periodic maintenance and surveillance ac'ivities

or v e tainty factor that bears on Fre Icng-term qualification of
ca) equipment is that different qualification <tandards h.ve been

ed over Lime depending on plant vintage. for eaumple, the older plants
{ required to preage clectrical equipmenil prior to qualification

ng Therefore. in order to account for the various Timitation: and

tainties that exist and to previge adequale assurance of £Q for

rica) equi/ment over Lime, additional measures must be Laken

RECOMMENDATION 6

In order to compensate for Llhe various limitations and

uncertainties that exist relative to equipment qualification, te

pravide assurance of continued qualification over Lime, and to

1gentify and correct any EQ deficiencier that may exist,

additional £0 programmatic requirements are necessary including
periodic condition and environmental monitoring of
electrical equipment, and

rigorous identification, assessment, resolution, trending
and reporting of equipment qualification problems that

oCcCur

With regard to condition monitoring, over the next several years
ha NRC staff should develop, in concert with industry
representatives, guidance for the application of cand®’
monitoriry techniques

RECOMMENDATION 7

The NRC staff should establish a more focused program of £Q
oversight Dy:

establishing a NRC Headquarters foca! point responsible for




identifying, monitoring, trending, cataloguing, and
resolving £Q concerns on a continuing basis, and Lo assure
consistency of regu'aticn /rom one licensee 1o another;

maintaining [Q guidance documents (including the SRP) wp to
jate based on alvances that are made through research and

ndustlry inftiatives;

oromyljating information and guidance to |icensees and the
NRC staff as appropriate!

establishing specific reporting reguirements for equipment

deficiencies that indicale qualification expectalions have

not been salisfied for the given environment so that the
taff will be better informed of [Q problems th2tl are being
dentified and better able to recognize and resolve emerging

(Q tssues, and
hetter ~anaging and directing EQ research activities.

regard to the NRC focal ptint, consideration sheuld be given
igning the lead responsibility for £Q of electrical

Cinment to an elecirical discipline. Alse, in the area of
research, the existing NRC plan for parforming EQ research (1?)
«ho! he adjusted to incorporate the rerults of this review for
cxamrle. in addition to Lhe need 10 establish condition monitoring
methnds and technigues (see Recommendation 6. above), further
ment s needed for a number of specific technical and

dhs®

oment -related £Q concerns (discussed in Section 4.4, below)
Also. recognizing that much more emphas's must be placed on
periodic condition monitoring to assure cont {nued equipment
fication, catensive efforts and expenditure of resources 1o
correlate artificial aging with natural aging may not be

TqQu

Qua
warranied
RECO®MENDA I ION B

cation of £Q testing laboratories in acc.rdance wilh
. accepted non-nuclear practices (e.g.. ASTM or ASMI

cation) along with nuclear QA standards 15 reComme ded to
that [Q testing 1s properiy and consistently performed

yhout the industiry
[RECOMMENDAT ION 9)

‘he extent that ft ‘s truly necessary for licensees LU upgrade
. more rigorous £0 requirements contained in the EG Rule,
appropriate “reasons to the contrary” should be establisnhed
‘hose that are currently listed in Regulatory Guide |.89

resolution of this cor-ern should be coordinated with

\

ry inftiatives to impruve Lhe £Q process. |




& Yariows leshnical and Louismeni-Be' Led foncarns

Io addit on to the programmatic weaknesse: Lhil were ident |fled during t'» [0
programmat i« review, a number of technical and equirment-relatled concerni were
ident 1 fied ‘or further consideration. Most of these are not issues in the
sense that sroblems are known Lo exist but rather, they are speculalive
concerns tha' stem from the early evolut n of £Q requiresents and the various
gncertainties that are associated with the qualification process. The

{0l lowing recommendations are for concerns of this nature:

RTCONMIMDATION 10

The el staff should determine and document Lo what extent <ingle
fatlure considerations are applicable to £Q.

RECOWNENUATION 11

The +taff should determine and document Lo what extent

qual “ication of equipment for achieving cold shutdown 15 truly
necesiary (frrespective of licensing bases) lo assure that a

v '#1, concern does not exist for t .se plants that were nol

requis 4 to qualify equipwent necessary (o achieve a cold shutdown
cond’ ‘'‘on

RECOMMINDATILN 12

The KE0 s1a’ should assure that identification and resolution of
fanifirant 1O concerns have been addressed within the scope of

4

the [V nitialive

RECOMMENDATIOK 13

The fo)lowing concerns should be further assessed by qualified EQ
cxpertc and the NRC staff to determine whether or not and to whatl
extent additional recalution 1 warranied:

i dualification of coid shutdomn equipme.. and resolution of
TAP A-21 may not be sufficient {f single fatlure
ansiderations apply (see Recommendalion 10)

b The use of "excess margin® to Justify the shori-duration
COCA tests that were allowed for the DOR Guidelines plants
may not be sufficient 10 assure equipe-~t qualification

¢ (eneric temperature profiles that were allowed for some PWRs
and BuPs were not fully Justified and may nol provide
cufficient assurance of aualification

4 fesolution of TAP A-2] may not have been entirely
appropriate (f resolution of the *velocity profiia® 1y
jependent on thy resolution of MILD qualificatior ror DOR
(uidelines plants since the MSLB qualification issue was ant
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A few
dor

fully addressed; and the ‘velocity profile® represents 2 dynamir
effect that may not have been addressed in term of Q.

The uie of “generic qualification® nag not provide
suf ficient assurance of equipmenl Qua {fication in Lhose
in tances where this approach was used.

The resolution of other issues Lhat were handled separalely
fro= (Q but that could impact equipment qualification, such
at the fssues of mechanical and flow induced vibration,
seismic offects, dynamic effects, etc., may have allowed [Q
requirements Lo be compromised.

[quipment survivability for severe accidents (requirement
for advanced reactors) has nol been addressed for operaling
reaclorsy

Additional resolusion of the following operaling and
accident considerations may be needed Lo assure equipment
qualification

leakage currents and momeniary eloctrica) effects:
hydrogen burn scenarion|
radialion and temperaturs siratification eflfecty,
long-lerm exposure 10 moisture,;
cont invous submergence prior to the LOCA:
the offects of fire on EQ:
combutt ible gas and chiorine formation effects;
use of bulk vs. local Ltemperatures;
adequacy of MSLB qualification for DOR
Guide) ines plants; and
. equipment interface problems

Additiona) assurance of quatification may be noeded for
following ‘tems

electrica) penetratior. and connector assemhl e,
solenoid valves,
(Q barrier elements,
seals and vapor barriers;
epoxy compounds .
moisture intrusion through cracks
pelyimide insulation (Kapton},
Buty! rubber insulation;
mineral woo! insulation (especially in wel
environments),
bonded Jackels|
. coaxial cable; and
. terminal blocks,

Other. Consideralions

westions were ralsed as a resuld of the [Q programmat ic review tha!
relate specifically to [Q. but may warrant clarification or further
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assessment hy the NRC staff. The following recommendat ions are for concerns
of this nature:

(RECOMMENDATION 14)

[The process required by Gl 88-07 for addressing situations where
equipment |s determined to be ungi 11fied does not require thal
l1censees seek an exemption from the £Q rule. The staff should
determine whether the GL 88-07 process is appropriate given the
evemption requirements stated by 10 CFR 50.12. and provide
guidance as deemed necessary.)

(RECOMMENDATION 18]

[There 1s a marked difference in requirements that were imposed
for [0 of electrical equipment versus what was required for [Q of
mechanical equipment, and technical Justification should be
evtablished for the different standards and the different
approaches that were allowed by the staff. For example, £Q of
mechinica) equipment did not fnrvolve prescriptive regulation, a
detelled program review, ang confireelor) on-site inspection.)

| RECOMMENDATION 16)

(1he current Interface that exists between the NRC and NL] s not
conduc ive to the cou erative exchange of Information and ideas
that 1s needed for the resolution of complex technical issues.
This problem between ‘he NRC and NEI should be corrected or some
siher industry interface needs to be established that will allow
(ooperat ive efforts to be meaningful and productve ]

5.0 CONCLUSTONS

The (0 programmatic review jdentified many potential issues, ranging from
uncertainties associated with the qualification process to potential equipment
vulnerabilities It must be mphasized that these are potential issues, some
of whici. may be readily dismissed based on more in-depth review or expert
judgement . Also, while it 13 important to recognize and appreciate the
various potential EG fssues that have been identified durin? the £Q
programmat ic review, it is a1sc important to recognize the limitations that
exist in the state of technology and in the ability to address and resolve
these 'ssues. Consequently, resolution of £Q issues in general requires a
good understanding of the overall strategy for addrec<ing [Q on a programmat ic
level, an understanding of what can reasonably be achieved, and the use of
good judgement in deciding how to proceed on a given lssue.

from a program perspective, the results of this review Indicate that 3
strategy does not currently exist for assuring qualification of electrical
equipment on a long-lerm basis. Given the uncertainties that exist, the
current requirement of initia) £Q certification must be supplamented with
additional requirements for ongoing assessment . validation, and MRC oversight
In particular, program enhancements are needed thatl include: (a) periodic
condit1on monitoring of [Q equipment; (b) rigorous igentification, assessment,
resoluton, trending, and reporting of equipment Jualificatinn probiems 1hal

4 -



occur: and (¢) a structured program of NR(C oversight. By including Lhese as
fundamental elements of £Q program requirements, uncertainties associated with
the infitia) qual)ification process and Juestions about the specific
methodologies that were used become much less important.

Many of the specific concerns that have been iden'ified can mosl likely be
addressed by reviewing and bettier und ritanding past research efforts and ©Q
informaticn that has been developed over the years, and this approach should
be pursued before considering other alternatives. Additional research should
he performed only 1f. (a) there is a well defined need for additiona)
information. (b) there is a good 1ikelihood that the desired information Wil
be obtained. and (c) the cost fs justified in terms of the expected benefits
to public health and safely. Additionally, the existing NRC plan for
performing (0 research [12]) should be adjusted to incorporate the results of
this review Ffor example, in addition to the need to establish condition
monitoring methods and techniques, further assessment {5 needed for a nuwber
of specific technical and equipment-related £Q concerns. Also, recognizing
{hat much more emphasis must be placed on periodic tondition monitoring to
assure continued eq-ipment qualification, extensive efforts and expenditure of
resourres 1o correlate artificial aging with natura) aging may not be

warrantr

Aside trom '‘he recommendations contained in this report, additional
adjustments 1n existing EC requirements may be possible and of substantial
benef it to the nuclear industry. This i especially true recegnizing that
more empha‘ '« 13 needed on maintaining equipment qualification over time and
come "trade offs" may be appropriate for example, 11 may be possible te
better focu: (Q requirements by using PRA technigues, better definition of Lhe
role that ngle fatlure plays relative to [0 could result in better-directed
qualification requirements, and stress .25t ing may prove Lo be 2 viable
alternat ive to preaging. The NRC staff should encourage and be supportive of
industry initiatives to: (a) improve and stream) ine £0 requirements, methods,
and pract ces based on the knowledge that has been developed over the last two
decades: and (b) use PRA and other techlilques to better focus [Q requirements
and 1o help place [Q fssues in proper perspective. Changes in the regulation
(10 CFR S0 49) should be initiated by the staff to facilitate this approach.

' pursuing the recommendations contained 'n this repurt and in addressing 0
saites 17 qeneral, the NRC staff should work closely with industry experts,
taking ful'-advantage of other inftlatives such as the saintenance rule and
graded quai o ly assurance as appropriate. Beciuse the existing interface with
N[l sesms to inhibit this sort of cooperative effort, it 1y importiant that NRC
management «ither resolve this problem with K[! or eslablish other avenues for

industry participation

The programmal ic weaknasses and equipwent -related concerns Lhal were
vdent 1 fied as a result 2f Lhe {Q program review 0o not mean Lhat equipment i
currently not guaiifieo Rather, the results of this review indica't? that.

(a) some adjustments are needed 1o better assure continued qualificaiion over

the projected Vifetime of the squipment that (s qualified; (b) some of the
past (Q conierns require further review 10 assure thal resolution 1y complete,
and (¢) a slructured program of on-going NR( involvement and oversight 14
nepded.  Until such time that specific equipment qualification deficiencies

are identified, existing qualification i3 assured by the nitial qualification
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——————————————— Ly

testing that was performed, twenty-five yaars of research, and eguipment
performance and operating experience. MNone of the concerns that were
identified during this review was considered to be an fmmediate safely
probiem

Principal Contributer: J. Tatum, NRR/SP'3
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c The first sentence can be extramely provocative

APRERDIX A

Potent1al £Q Jesues
Colidated Listinn with Pepre Review Lomments and Staff Asses ont)

voope/Applicabi by 08 00

(uadification of componentt oLner than ¢abies has notl been ?\un'uuu|g
atiensend  Tor axample, research 14 only Just ho?snninq 10 A wuts Lhe
wloquaty 0f 10 tor AD 1,97 funetions and very 1ittle [Q rogear i hat
Lot partormed an pressure dwitvhes, RIDs, prossure transmitie -, an
valve OpBerators

[ogr. Mevlgn.Lomnents

" fualification of comranonte giher than cables have been v0?ovou!'r
addresned, During the L0 Inspactions Lhal were Gongucied in
Region 3, o)1 componants required to function In a4 haran
pivironment ware requires 10 be qualified. Qualification tasting
wat nuted for valve operators, transmitters, preseurs swiiches,
ele. Huwdver, when tonsidering Y1consa renewal and the
possibil ity of axcesding (he dUsysar qualifind 1ife, 1L does
appear that cables have reCaived more roview/reasearch than other
componenty.  As for RQ ). 97, on\’ cortain Componmnts are aquired
to be 10 qua)ifiad g0 the basis Tor Lhe conesrn 14 Aot « Toar,

b Why (o we naed researdh?  Units have peen qualifivd,

depen' o on the
interpretation of "rigorously” agdrested, Oy the 1ate 10
standards, we [NRC sLAPF) paw a ot of "qualifieg" components in
lcensee QQ ingpections, DItLo for vendor nspections, if
cLandarde are different now, this dscument should elarity -
Giherwi e you' 1) have readery saying that nething 1s Qual o frmd,

| disagran, This 14 not consigared an open 0 issue.

Firat, \he Industry has addrassed quatification in accordance with
requivements of the 1CEE standards and NRC dosuments, 11 they were
accoptable as rigorous for cables, then the olher flems are in tha
LAme \auYun. and In my opinton, even hellec In Aome Case: (8.0,
pranemitiors, batlerias, some valves), Remenbar that the industry
standards on Qual‘!&cal‘on far vartous clavsae of equipnent have
nad NRC input, and that NRC has not thus far (with o few
oucop\snns& Indicated any tevipus disagreaments with thosa
slandards by 1esutog Reguiatory Guldes, as 14 Lhe commo: NR(
praciice,

second, 1f the concern relates Lo the extent of NRC sponsored

vevearch on ttems other than cables, then we must keep 'n mind
that Sandia, Oakridge, ', and If | am corract, oven wyie hat
parformed research on mary fLems oLher than Glb‘!l.




Third and Yo, 1L 10 Lime L0 AKX (f we have nol rea ned 4 point
of ﬂlm\ﬂ\lh\n? roturnt in (O retearch by performing more aging ina
LOCA Lasty ime aid AYAIN roseareh conducied Lo Jdale Nave
pointed Lo Lthe cryth? nesd for improvements in the ~othode used
for squipment surveliiiance and ¢ondgition monitoring in olhar
wards, prodictive maintendr ¢ dnd condition monitar ing Lechniques
ahould be uaed to supplement Q.

Therafare, | Delieve thal we must foGus OUr ECATCe eRDUrERs
Lowaray undarsianding Lho ratulits of Lhe work glready performed
and using Lthem peneficially Lo develop and mplement effeglive
condition menitoring methods,

The concern 14 valld,

I oam nob eledar how “rigorously” 1a defined What sind of [0
covearch needs Lo he perfarmed?

Dur (ng the NRC £Q researgh performed 4l Bandia, rercarih wab
nertermad on the £ process  This Included artificial autr?.
radiation simulations and LOGA testing, SBeveral eqoipment 1ypas
wo;o tested including connagtors, pansirationt, and wolennid
vaives

Industry rclpon|\0111t< After about two decades of research (1
othar countriag & well as In the URA) anc Lhe expeiciiiure of many
mid ) ions of do) ars, we are s11)) far from answering all Lhe

questions aboul cabio aualification, [t would he furtie Le
undertake research on the components 1isted in Lhiv paragraph 4y e
wiy of learning how to qualify them, As Indicated ' commanis
that fe)low on other issu@s, 14 1¢ Lime Lo Lake sioo» of whal we
nave 'earned and look for ways to simplify qualification without
coduc ing the assurance of safety

The renuirements for enviroamenta) qualification of sloctrical
oauipment Important 1o aafety far nut'aar power plents 14 codified
n 10 CIR $0.49 (a)so known as the final rule on ervironmentsl
aunf\?\cut\onz| and 14 gated January 21, 1983, In accoraance wilh
a referenced fnotnote In paragraph (h)(3) 10 CFR &0 49, and in
accordance with the NRC staff's findings bDased on ‘nformation
arovided by ubilities, components provided in plants are qualified
and adeauate 1o provide Regulatery Guide (RG) 1,97 runciions
Howevar, additional research fn thig ared 1) whlgome, Ramamber,
iconseas are rasponsidle for qualifying all squipment that 1
reguired to b qualified, therafore statements such as Lhis one
should be directod to Yicensees,

stafi. Assessment

Rosearch 18 goed to a point, Dul Lhere are Timitat of what ¢(an he

Ml
AL L Omp

I'8ABAY

Al

chod  The NRC staff should assure that the resu''¢ of past
hoefforts are undersiond and related 10 apec ity Lpmend
al1ont. AL appropriate Any further retearch e a) he bhasved




an a wo!) deflined need for add it runa) Infarmation, b) ba o osund only !

{hera 1a 4 Qoad 1ikelihood Lhat ™ assired infarmation wi ! e

shiiained. and ¢) be pursusn only 1f the cont of ressarch just L fied 1n
terme of the sepugiod hanefil 1o public health and rately Ine stafl
agrpey with Lhe yiew sapresssd by {omment | N Lhal it .« 1ime 10
Lake ALOeh 0 what we have 1earnt ' and 1ook for ways L6+ plity

al Ercatton without reducing the Assurance of safely” aro indutry
Pl iat tykh in this regard thauld be encouragen, The «tatr shoauld
avbure that full Advanfaqo I4 Laken of opcrl?\nc plant expecionce and
PRA Infy mation, equipment parfornance, cendition and Ahy o aNMART
monitoring, root caues assasement, And trending of ‘nformation 1n oraer
tn tnentifly and correct (0 aeficiencion an an angoing has

Fvan though the Standard Review Plan uu?yontt that NUREAQ: c-af, RG ). B9,

and 1LEE 323 may be app)icanle for qualificatton of mecha 4l
equipment , apecific guidance has not been pravided in thi- vegard

UTTETTANTRALT IV Y

" The need for additiona) guidanes ‘o not clear unlas: 'he 1e1ue
gaale with Yife extengion,

b | disauras.  How ADOUL the ABME QML Commities ducumer 'y (QR and QV
scrvo\?? Thess have hean under development ave  Lhe panl 4ovei
yoars and were finally fosued In 1904, They «re spocifically
writlan 10 address Mechanical [quipment Qua’ ficatio (M(Q) I
1s wy wnderstanding that NRC has participated in then
deye lopmant

On a dlfferant note, 16t us recognize Lhat Lhe fadu.tr efforty in
eetablianing MEQ tn plants Ticensed Lo oparale §inc z‘»o nave
conelusivaly estab) iahed that tha effort balis down 1o idant 1fying
and svalualing (mostly by analysis on\yz nonmatall The
informat fon from thig andlyste {0 uned to establish raplacement
intervals for (he soft lr(l. Further, recently the Industry has
appl ied for examptions from the requirement (0 Lreal MEQ ae &
peparale program and 1n\09r|t‘n? them =40 tha preveniive
maintanance programs. Apparently, Lhe NRC hat acquiosced wilh
(hepe exemption requesis, It 80, | am not sure what the hasis e
for this (4sue 1isting,

( This 10 & valid Thhue,

3 I be!lave that thare |4 an ASML, 0 document IRAL rotery Lo
mechanical equipment,

¢ Severa) of the NTOL plants were required Lo have mechanical €0
programs during the 1980's.  The basic findings weie that the mosl
peniitive 09108 components ware seals (D=Rings, Garrels, and
giaphragms). Seal replacoment programe wera atlab!iched,
Mechanical ftems such as snubbery are required 10 be periodically
tetted, Some mechanica) actuators have been (Q qualified such as
preumat ¢ and hydravlic aciualors MoLor operator: . sudh as

Aed
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Linitorque, Rotorque and 17T vare qualiffed. Generic Letter 36-03-$.
and 89-10 have required a version of qualification by assuring -
that MOV's have thelr oparability demongtrated during woret Case
flow, inciuding blowdown conditions,

Merits analytical resolution (f.e., analysis of existing 3
information is warranteu to reach resolution).

As 15 indicated in your siatament, the referanced documents
(NUREG-05PF, RG 1.89 and ILEE 323-1974) may be applicadle for
qualifica: cn of mechanica) equipment. Nevertheless, the NRC .
staff has irovided specific guidance for developing programs for .
environme a) qualification of mechanical equipment. A copy of
that guirince follows!

PRErS L <

Although ihere are no detailed requirements for mechanical i
equipmen' . GOC 1, “Quallty §tandards. and Records," and 4. :
Environme:ial and Misg1le Dest n'Blt.t&lnd Appendix B to Y
10 CFx 50, "Quality Afturance riteria’for Nuclear Power Plants

and Fusl | processing Plants® éiact1on 111, *Design Control," and
XV11, "0u ity Assurance Recor $*), contain the following 2
requireme s related to equipment qualification: ?

Comp: ents shall be designed to be compatible with the
post 'ated environmental conditions, including those s
asso ated with LOCAs. .
Measu.  shall ba established for the selection and review ;&
for sur.ability of application of materials, parts and
equipment that are essential to safety-related functions.

Design control measures shall be established for verifying
the adequacy of design,

fquipment qualification records shal) be maintained and %
shall include the results of tests and matarials analyses.
o

For mechanical equipment, the staff review will concentrate on ’
materials which are-sensitive to environmental effects, for :
example, seals, gaskets, tubricants, flutds for hydraulic systems,
dslphra?ms. etc. A review and evaluation should be performed by
the applicant that includes the following:

(1) ldentification of safety-related mechanical equipment
located in harsh environment areas, including required
operating time,

&

(2) ldentification of non-metallic subcomponents of this
equipment. , H

(3) ldentification of the environmenta)l conditions Lhis
equipment must be qualified for. The environments defined .
'n the electrical equipment program are also applicable to
mechanical equipmant.
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n of non-metallic material capabilities.

vation of envirunmenta) effects.

fference fn tne staff's handling of [Q for
oment as compared to mechanica' equipment while Lhe
ommonts indicate that specific guidance has Deen
n of mechanical equipment, 1t was not done in Lhe same
er as was thought to be necessary for electrical
{ {1 appears that the same leve! of effort has not Dbeen
»suring that fu of mechanical equipment 15 adequale for
pacLors It appears that the NRC staff has established 3
fication standard for mechanical equipment and
tion 15 necessary to assure that mecnan~:a1 equipmer
fed. Specific guidance In Lhis regard should be
ated Lo the industry An approach
electrical equipment (e.g
rw, a*d confirmatory on-
e

f
’

raments. active and passive £Q equipmeni are
the development of performance reqQuiremenis, desigr
programs, and safety priorities, which maj

w (omments
not sure of the basis for this issue
was dene for conservatism,

ties make +he distinction. This is a good
t111ty must address requirec service

M

point at the vendor,

| am not sure =nat the issue 1s hare). Safety
performance of an equipment 1§ defined taking into
nterfaces with ~assive items such as cables,
During the qualification process, this
ty {s demorstrated either in a single test
gh multiple tests and analysis programs The
safety priorities, and the maintenance ared
be better e’~'e3 The safety priority of the
e/safety function performed by an equipment ftem governs
ty priorities for 11 interfaces, be they passive or
ne for maintenance, to the extent there are maintenance
butes for passive items, they should have been, (and | know
1y are) addressed in a uti1ity's maintenance program

i1
0

\r

se and passive equipment are important - “lumping" issue 1t
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f { am not clear how safety priorities are an fssue.

9 successful operation of passive equipment ( cables, terminal
blocks. breakers, etc.) is often necessary, permitting the
operation of active equipment. Thus, it seems appropriate for
gualification and document: ' fon of {ts performance, maintenance,
and safety priorities.

h Merits analytical resolution (1.e., analysis of existing
{,.iormation is warranted to reach resolution).

{ The £0 requirement 15 that components (1.6, components within the
scope of 10 CFR 50.49) must be able to perform their required
functions when called upon for as long as required. This
raquirement applies to both active and passive components.
Liconseas have found (and the NRC has accepted) various ways to
demonstrate that equipment in ‘helr £Q ~rograms meets this
requirement. There 1§ nO specific requirement to lump or nnt Tump
together performance requirements, design requiremenis,
maintenance programs or safo'yv ‘r'orities. 1f tharo are
inappropriste lumping of regquirements, specific identification and
elahcratic on such requirements Are welcome .

S9!t Assesasment

from 4 safnty perspective, full advantage should be taken of operating
plant wxporience and PRA Information, equipment performance, condition
and enyironment monitloring, rootl Cause assessment, and trending of

mat 1on in order to ‘dentify and correct any £Q deficiencies that
may »xist on an ongoing basis. implementation of the maintenance rule

w p 1o resolve this probler ‘or active components, and the staff
b f intliate action Lo include visctrical equi.pment within the scope
0f o maintonance rule to better address this concern. Also, given the
advances that have been made in our undorstlndin? of £EQ over the past 25
yoars, cost-effective improvements may be possible in the application of
(0 requirements and the NRC gtaff should be receptive Lo proposed
channet in the £0 methodology that are: (a) feveloped as an industry
imitiative, and (b) demonstrated 10 be technically Justified.

N

[Q requirements seem unreasonable for equipment located outside
' ainment anJ exposed tn short-term steam conditions and/or radiation-
on'y harsh environments when considering the low core damage
v trabution of this equipment compared to critical components that are
loc ated inside containment, PRA impl ications/EQ screening criteria may

be nelpfu) 1n establishing whether or not and to what extent (0 s truly
necrssary for a given component .

Peor Rgyview (omments:

F (0 requirements for equipment located cutside containment that is

relied upon to function during and/or following a DBE are
reasonable since the qualification requirements for those
components do not include harsher environments than they will see




g
during the event. If the equipment 1s not relied upon, then it
Jhould nut be in the EQ program. PRA can be used to assess the
leve) of reliance out this should be done with caution and should
include a review Lo ensure that the plant's safety analysis
vemaing valid,

Maybe the criterta for master-1isting should be revisited. In
jeneral, | don't feel that qualification for outside containment
S UNerous.

| agree, This {is long overdus and 4 concerted effort has the
notentta) to narrow the scope of equipment included in EQ
programs. This Is true for both in-containment ano out-of-
containment equipment populations. Also, note that just because
n equipment item 1s located in an area outs'de the containment,
and that {1t may only be exposed to short duration environmenta!
sxtremes. (t cannot be automatically concluded that it doesn'!
have Lo be qualified. Some equipment/components have the
sotential to xperience common cause failures even under these
nditions,

furthar. | belleve that we do now have sufficient rea) world
experien data to permit a meaningful assessment of equipment
(ailure  .tes in nuclear plant environments. This should be used
when performing the PRA,

his is a valid 1ssue; PRA |s a good screening tool.

he philosophy utilized to date has been for equipment needing Lo
vunction or fail safe tn harsh environments, that It be qualified
1o Its harsh environment. The qualification aimost always
neludes some testing to assure 1ts oparability in the harsh
snvironment, even {f this environment |5 relatively low steam
onditions or radiation only. Many types of equipment do have
roblems with these less severe DBAs, for instance, the steam
wuses condensatinn and many types of equipment have experienced
sroblems such as switchgear, MCCs, and hydrogen recombiners. The
reased radiation levels on the order of 1£4 RADs and above do

ause problems for integrated circuits (1Cs). Some IC's, such as
MOS devices are susceptible to radiation levels of 1E£3 tc 14
KADs. Some newer devices, such as NMOS devices (found in computer
‘hips) have experienced fallures in the 100's to 3000 RADs range.

Merits analytica) resolution. It will be useful for the NRC to
establish its position on the applicability of PRAs to equipment
qualification. Also, there 15 a need to evaluate the use of PRAs
to justify short LOCA tests.

rst of '), a properly developed EQ program includes gnly
those ftems of equipment (1.e. equipment witair ‘he scope of
10 CFR 50.49) that are relied upon to remain functional during
and following design basis events. Therefore, since the program
ncludes only those items thatl must function, PRA does not seem to




have 4 role at this point. The EQ requirement for these 1tems of
equipment 1s that they must he able to perform their required
functions when called upon for as long as required. It is not
unreasonable, for example, for applications where a component 15
required to be qualified for service inside containment and 2
similar component 15 require ' to be qualified for service

¢ onditions outside containment (where the potential harsh
environment 13 significantly less severa), if the Ticensee chooses
1o use the same component outside as 18 used inside containment.
Under these circumstances, licensees are not required to use the
same component: however, using the same component may provide
desired flexibility. Again, this fs not unreasonable, it is the
licensee's choice and 1t provides desired flexibility.

Sroff Assesanen’:

Given the advances that have been made {n our understanding of fQ over
trhe past 25 years, and pasec on the TM1-2 experience. PRA inrcinhts, and
plant experience, some improvemenis in the £Q requiremenls may bhe
possitle and of benefit to the “ 3try  The staff should be receptive
to proposed changes in the EQ methodology that are: (a) developed as an

ndustry initiative, and (b) demonstrated to be technically justified.

‘ia studies indicate that £Q Master Lists may need to be updatnd to
lude additironal equipment.

Pegr Review Commenis:

A 1f true, the £Q 1ists should be updated.

b This is valld, but additional equipment to be added is probably
non-safety related,

( Merits analytical resolution ({,e., analyze existing informaticn
to reach resolution). Also see comment 4.f (above).

| What PRA studies? Please identify the indicated studle.. ang
provide copies for NRC staff informatfon. It is the licensees’
responsibility to update £Q master 1ists as new information
hecomes available.

taff Assessment

naditions to the £Q Master List would only be appropriate 1f the benef it

safety 15 significant as defined by the 1Pf initiative. In this
cogard, the statf should assure that [0 shortcomings would in fact be
sidressed under the 1PE program. Beyond this, the use of PRA for EQ
applications may be of significant value to the industry in betler
tacusing £Q requirements and the expenditure of resources. The staff
hould be receplive to proposed uses of PRA with regard to £0 that are:
(4) developed as an industry 1nitiative, and (b) demonstrated to be
rechnically Justified and in keeping with the Commissicn's policy on “he
0 of PRA

A-8




6 The single fallure criteria has not been applied consistently relative
to £0. Ffor example;

Peer Review (omments:

@ | don't think that plan gesign basas are consistent

b May be true, but so what! Each fstue should be evaluated
separately,

. The single fallure criteria was not imposed for qualification of cold
shutdown equipment (1.e., 1EB 79-01, Supplement 3, only roquired one
tratn of cold shutdown equipment to be qualified)

Peer Reyiew (ommenls:
8. The concern regarding 1EB 79-018 supplement 3 clarification 13

pernans a legitimate one in that there is no documented basis that
I am awara of 48 to why this exception is acceptable for older
plants. As one of the »arties to the many KRC and Industry
discussions on this subject during the early 1980s. my
recollection (s that:

for somp older plants, requiring the environmental
aualification of the tota!l popu?ation of the cold shutdown
cquipment would have been impractical to implemant with the
as-licensed system configurations, and

The intent was to 1imit the environmental gualification
requirements to the system/equipment complement in one
(complete) path required to achieve a cold shutdown
condition rather than applying it to all equipment called
for in the emergenty procedures

Perhaps. a better documentation of the basis for this will help
clarify why this 1s considered consistent application of the
single fallure design criteria

o

Qualifying one train of cold shutdown equipment will insure that 4
single failure will not ccur. However, 10 CFR 50.49 superseded
168 79-01 andcits supplements; it requires qualifying a path to
safe shutdown, Please note that qualification in the context of
10 CFR 60.49 assures that a single failure will not occur, and by
doing so the single fallure criteria 15 imposed.

. With regard 1o the "superheal effects” of a MSLB, the s'aff’'s resnlution
of TAP A-2] fatled to include single fallure considerat ons

Peer Reyiew Lomments:

a Single failure was considared; it was factored into Lhe mass and
energy releases from MSLB. There is no "additional” single
failure considerations from “superheat effects. ®

T
o0




b The 1ssue ragarding MSLB superheat offects analysis not including
singla fallure considerations, if trua, 18 an accivent analysis
1ssue. NOT an EQ fasus,

Ao tarted in Regulatory Guide 1.89, Lhe purpote rf environmenta)

qualification 15 1o aveld "Commor squse” fatlures. Given this, 11 18
net (lear why 1t s necessary 10 qualify equipment 1o protect against
5

ingle fariures
Peer Reyiew LOMDROLS'
B | agree. However, what's Lhe diffarence in terms of tvoe testing?

The tesis show that 3 component can perform.

b The ability to withstand 4 single fatlure 1s one of tie elements
of defense-in-depth applied in the design of safety sy tems. The
purpose of EQ may be summed up 43 preserving the defense- \n-dep'h.
'n other words, i1t 13 to identify and ¢liminate the potential for
common cause failur:s that may challenge the defense-in-depth,
spac'fically in accident ens ‘~onmants. That means £Q may not even
focus on (4.e., we 40 not {ntentionally go looking for) the
potential for common Cause fatlures {f the equipment 1% operated
only under normal environments at all times. As such, single
failure falls into the category of random fallures. Tharafore, it
s not clear why congistent application of single fatlure is an EQ
issue. In my opinion, If there 15 2 concern regarding single
fatlure application, It shouid be treated as a design bas's issue

( The purpose of EQ 18 to demonstirate that the safely related
pquip ~nt does not have a "common Cause fallure”® which could take
out 1.uundant sets of the same squipment. Qualification does not
assure that a random fatlure would not eccur. A random fallure,
howsvar, should have very low probabi) ity of taking out redundant
eauipment . 1f the probability s high, then it 13 probably @
*common cause.” In order Lo demonsirate that equipmeni uues not
have a “common caute failure®, then a') fatlyres during
qualification and in service should be analyzed to determine the
rool cause. Once the root cause 1s known, then the judgment as 1o
the tause being random or common mode can be made.

Any fatlure in qualification, or in service, which is common
cause, would render the qualification suspect unti) 1t can be
corrected. The ares of assuring that failures seen in service are
not common cause would seem 10 provide the best payback for
safetly.

d Merits analytical resolution (1.e.. analyze existing information
to reach resclution). Although single failures are assumed to
occur independently of any other failures, 1t 1s possible that the
failure is the same a5 a failure that can result ‘rom a common
cause. Unless | misunderstand the statement, its logical
implication might be that qualification is not necessary at all.




. Perhaps a better choice of words for RG 1.89 would have been “lo
insure that common-cause failures do not pccur”,

C1aff _Agsesiomeny

1ie s1aff should determine Lo wt L extent single fatlure considerations
arr applicable to £h, and atsure that qualification of cold shutdown

jpment and resolution of TAP A«2] 15 consistent wilh Lhe posiiion
t»nat s sstablished

7 v adeguacy of safe shutdown capabliliity with regard to £Q has nol been
y qorously addressed (e .g., hot shutdown vi, €o01d shutdown capanbility:

ngle failure requirements, eiC.).

Peer Review COmments:
2 | believe that this wis sddre;sed.
b | disagree. Given that the EO mister 114t called for in

10 (TR 50 .49 13 estadlished *a ‘r3 into account the various
eccidents, the resulting envirpnments, and the complement of
systems and equipment required for each of those accidents, |
fai) to vnderstand the basis for this statement,

Mot 1ssue. Safe shutdown fs evaluated through many paths
Appendix R, PRA, TSAR, etc. [Q master 11sts take this 'nto

consideration

2 Merits analytical resolution (1. 0., analyze existing Information
tp reach resolution),

. The [0 rule (1.0., 10 CFR 50.49) requires qualification of safe
shytdown equipment . 11 this statement {s suggesting tha! Lhis
requirement 15 not adequate, than this {ssue should be discussed
in more detal) with the NRC staff and management,

sf4.Asaes3menl

CJen the advances that have been made in our understanding « f [Q over
‘ne past 25 years. and based on the TMI-2 experience and PRA 'nsights,

me adjustments may be warranted. The staff shouid determin: to whal
cotent qualification of eguipment for achieving cold shutdown 'S truly

pssary ireespective of Yicensing bastis, to assure that ¢ sately

acorn does not exist (for those plants that are not required 10

fy sguipment necessary 10 achieve 2 cold shutdown condit on) and
ment the basts for the position that 1s pstablished The NRC staff
1d also be receplive 10 propesed (hanges in this regard that are:
doveloped at an industry initiative, and (b) demonstirated to be

nnically Justified

o

\

This 'ncludes equ!pment required to remain functfonal and those
whose farlure can affect the safety functional capabi! 'y of other
safety-related equipment

A1l
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o' nr gefinition of which instruments are required Lo be gualitied 14
necdnd, with supporting batis,

Leer Reyiew Lommenty:
B | agree to the extent ft elates to th’ need for & PRA based
odefinition. I1f the currant determinigtic evaluation 1s what {s

intended in this statement, | must question why? Are we then
saying.
that RG 1.97 13 inadequate? If so, 1t 13 not an [Q ‘ssue,

but may be an accidant ana seis and emergency eperating
procedures Istue,

that the criterfa enumerated in 10 CFR 50.49 for
estab) ishing an €0 1ist 11 incomplete. [f so, under what
condition or accident gscenario(s)?

b Non-issue. Criticality of instruments 13 factored Into se'eciion
for M(L.

¢ [0 115t should be adequate to determine which equipment should be
qualified. -

d. In response to 79-0)8, ut!lities were required to gncument the

safety related functions for safe shutdown, Once the equipment
was ldentified and 1t was determined that It was located in a
harth environment, (n order to sssure 1ts function, that equipment
was required to be qualified, | witnessed the NRC EQ audit team
reviaw 0f these analyses during many audits. Thus, I'm confident
that the utilities have this documentation and supperting basis.
The design basis reconstitution process that many utilities
undertook was partly fnvolved at upgrading thase analyses.

¢ Merits analytical resolution (V.0 andlyze existing information
to reach resolution),

{ A1) squipmert, including instruments, required to be qualified U
drscussed In 10 CFR 80,49 (b)), (b2). and (b3). This requl.ement
‘s writlen in a manncr thet includet the flexibility that s
cecessary 10 - .o9nize the differences belween the many plants
that fs required to comply witn all the Commission’s regulations.
1t is the responsibility of aach licenses to determine exactly
what equipment fits inte each of the three categories,

S1a‘f Assessment:

fa o4 on the staff's review under [Q-TAP Actfon Item 3.0 [10), 1t

Apj ars that the instrumentaticn that was required to be qualified was
we | gefined. However, given Loe advances Lhal have bDeen made 'n Our
anderestanding of [Q over the past 25 years, and based on the TM|-2

ey crience and PRA insights, some adjusiments in the requirements may be
po-ible and beneficta)l to the ‘ndustiry. The staff should be roceptive
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pesed changes ‘n the ingirumentation requitements Lhal dre (a)
ceg as an Industry inttiative, and (b) demont!rated Lo be
’ ¥ J.J'nl\".OC

‘elated equipment located 1r mild environments that experience
o enyironmenta) (inditions du to the operating condition, such as
coating from being continudlly energized. may not be adequate'y
e

Revlew Somments

Miy be true, but probably a rare occurrence. Design requirements
for safety-related equipment include requirements for assessing
environmental effects such as self heat!

Such eouipment should be tovered unde “Q design range
testing

| disagree. 10 CFR 50.49 ones not ' wire qualification of miid-
nvironment equipment AL , senl. ‘nvironmental quaiification i¢
focussed only on demonstrating Lhe inherent functional capability
o1 harsh-environment equipment, particularly in accident
sny lronments. for mild-environment equipment, impiement ing
wppropriate surveillance, maintenance, and fatlura analysis to
adriress degradition due to normal operational and service
environments 1s believed to be adequate. This position has been
sccepled by the NRC in the past fn several meetings with the
‘ndustry. What has changed now? 1f equipment aperating and
fatlure experience suggests Lhat maintanance programs are
‘nadequate, then 1t should be pursued as an oversight 1ssue
celated to the maintenante and survelliance of mild-environment
aquipment. Perhaps, a systematic study of al) equipment fatlures
n the industry can shed 1ight on Lthis subject. In any event, |
am not clear why this 15 an EQ 1ssve.

However, {1 should be noted that one can make 2 sefsmic
qualification fssue of this, {f Indeed it can be shown that
cperating/fatlure experience shows 2 potential for reducted sefsmic

functional capebility

This 15 & valid fasue Forus has heen on harsh environment
because of 50.49

| am not clear whether this 15 an EQ fssue

Sately 1elated equipment in mild but not benign environments, do
not now have to be qualified. Rigorous qualification and
maintenance programs to fdentify ancd document qualification are
probably not cost effective because much time would be spent on
reviewing paper work, A more ces! effective approach, which
would increase safety assurances, would be Lo encoursge the
Jtil1zation of more modern, sophisticated non-intrusive les!
eouipment to menitor the condition of equipment. A1l electrical
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Jipment has heat as a by productt. In the generation of NPAR
Jort NUREG/CR-5762, 1t was noted that infrared thermography was
new, modern lool for measuring non-1ntrusively, the lemperature
equipmant This too! and others, such as vibration signatures,
have been shown 10 be sensitive to age related degradation.

ey
Fe
4

ne sensitivity to age related degradation and the non-intrusive
tribute provide 3 mucnh more economica) method of detecting
radation before equipment failure, It 1 condilion monitoring,
h focuses on looking at the hardware in 11s normal state. The
croper focus should be at looking at hardware instead of paper.
Thus. the encouragement of equipment condition monitoring would
con 10 have significant cost and safely impact.

more NRC oversight may be needed 1o assure compliance with EQ
cquirements.

. accordance with the Statement of Consideration for the {'nal EQ
rule dated January 21, 19831 The final rule does not cover the
eleciric equipment located Y. a mild environment. The Commission
has concluded that the gensral quality and survaillance
roquirements applicable to electric squipment as a result of other

mmission regulations including 10 CFR Part 50, Appendix B (see
(4 example Regulatory Guide 1,33, "Quality Assurance Program
Fequirements (Operation),” Revision 3) are sufficient Lo ensure
sdcquate performance of electric equipment important to safety

ated in mild environmentis

]

¢ 5 smet {

s afety perspective, full advantage should be taken of operal'ng

ence and PRA information, equipment performance, conditron
went monitoring, root cause assessment, and trending of
enti1fy and correct any (0 geficiencies th

Implementation o the mainienance + .«

PLEE
. p to resolve this problem far active components, and the stall

ate action 1o inciude ole brica) souipment within the scope
aintenance rule to better acs s concerns such as this One

2if's review of scope/applicabiifty fssues, the following

nda' ‘ons were made

research on some components may not have been as exien.ive
rpsearch, additional research should not be performed unless
hased on a well definec need for further research b) there
' ko) 1hood that the desired information will be obtained. and
1 of the research 18 Justified in terms of the expected

public health and safety

34.antage should be taken of operaling plant experience and PRA
. g - 1 ” d

equipment performance, condilic nd environment

o
o




monftoring. root cause assessment, and trending of information in oré»r
1o fdentify and correct any £Q deficiencies that may exiit .n an ongoing
nasis. In order to faciiitate this effort. the staff shoulo nitiate
action to intlude electrita) equipment within the scope of 'he
maintenance rule.

There 16 3 marked difference in requirements that were imposed for £Q of
electrical equipment versus what was required for LQ of mechanical
equipment, and technical Justificatfon s required for the g fferent
‘tandard. and the different approaches that we'e allowed by ‘he staff.
Sor example. (0 of mechanical equipment did no. involve pres riptive
regilation, a detailed program review, and confirmatory on-+'te
inspection

The NRC staff should assure that significant EC shartcoming: w111 be
addressed under the IPL initiative.

The NR(C «1aff should determine to what exient s\ngio farlure
Consideratons are applicable to [Q. and assure that quairf' ation of
s1¢ shutdown equipment and resol  *ion of 1AP A-2] 1s ronst *ont with

tne positina that ts established

fhe staff should determine to what extent qualification of vouipment for
achieving cold shutdown 18 truly necessary irrespective of licensing
basis 1o assure that a safety concern does not exist for those plants
tnat were not reguired t0 qualify equipment necessary Lo achieve 3 cold
shutydown condition.

Civen the advances that have been made in our understanding ! £Q coer
the past ¢5 yeart, and based on the TMI-2 experience and PRL insights,
adjustments in existirg EQ requiremcrts may be possible ano of
Jbhetantial benefit to the inoustry. for example, it may be potsible to
Letter focus (0 reguirements by ucing PRA techniques, ang betler
efinition of the role that singla failure plays relative to t{ could
resull in better directed qualitication requirements. The "R( staff
hould be receptive 10 nropased change. in this regard that are: (3
1 velcped as an irdustry initiative. and (b) demonctrated to be
techeically, acceptable

NR st1aff did not cons Gur any ot the sccpe/applicability .sues to be
rmediate .afety problem,




LU Methedelaay

wany facets of the methodology tor establ ishing i1nitial gual fication of
cquipment have not been adequately addressed and juitified on 4
crgorovs. technica) level, incluging (for cxample)

Peer Reylew fommenis:

a The bullets that follow are too general for Comment. | thought
that these points (other than cost, were covered for properly
Jualified equipment.

b. Ths main consideration 1§ that the methodology sel.cted will
increase plant safety.

2 Issues such as dose rate effects, oxygen diffusion conciderations,
mandrel bend test requirements, etc., are £Q fssues that are now,
and heve been for some time, the suhiect of =any discusions and
require engineering solutions accepioble to both industry and Lhe
NRC. o date, these issu ‘e et prevented EQ pregrams from
being Jeveloped by industry and approved ty the NRC. We should
continue to work to resolve these issues in a way acceptable to
all involved.

sse of test data vercus other method. cUth a. Operating exp: 1EACH and
analytical techniques (for example, ertrapole o 0f data o wperet ing
paperrence, adequately Justifred, may be we! suited for 0

applacatiouny),
v ) 2084 ¢

3 | disagree. Why ‘% this an {ssue since the NRC has already
oulruled (dcfacto‘ anything but test as an acceptable metnod for
demonstrating qualification of harsh-environment equipment?
Delete this from further cons'derat'on because.

For al) prattical purposes, establishing qualification s
cumplete for planis that are operating.

We have very limited experience on the performance of
equipment under accideni conditions to draw from.

It 15 impractical if nutl impossible, to analyze equipment
performance capantlity under accident conditiun®

Thus, preference for test over other methods fcr environmental
qualtfication 15 Justifiable.

for selsmiz qualification, 11 fs prudent Lo examine a grealer
‘evel of use of operating experience, and this is being addressed

by 1ECE.

b. The key words are *adequate'y Jjustified.” A number of licensees
unsuccessfully attempied to use data extrapolation for
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gualification where the dild presented did not represent Lhe
formulat fon of the component to be .ésted or the source of the
data did not identify that 1' was obtained in a manner that
duplicated the expected DBE environment. For example, cables
manufactured by the same manufacturer using generic terms for 1ts
materials (e.g., buty!) can use different formulations of the
material and data for materials used in taped splices can look
scceptable unless you recognize that the achesive can fat! in a
harsh environment that inclodes submergence in water If
adequately Justified, the use of such data 1 acceptable

This s a valid 1ssue

The DOR Guidelines had some good words requiring tesis for harsh

pressure-temperature-steam environments How dv you extrapolate

normal operation to conditions that by definftion are more severe
¢ a , you can test water forever al 211°F and be 'gnorant about

what happent 4t 213°F)7

ome physical data will alway® Le ~gquired Operal ing e«per‘ence
and analysis would, by themsalves, not be acceptable,

[EEL 323-74 allows qualification by Lype testing, opera’ ng
experience, and analysis. NRC made it clear via workshops in Lhe
1980°'s. audits, and correspondence that the preferred method

was type testing. To qualify by operating experience, equipment
would have to have dotumentation showing that it has experienced
and operated properly in a DBA. Since only TM! has experienced 2
DRA, very few ecuipment ftems have Deen qualified for harsh
environment < based on operating experience Aralysis only 1s also
verv difficult to have demonstrated, since there are no formulas
to reltably predict operatior of any type of equioment 1n a harsh
environment . Thus, 1ittle effort should be placed on addressing
technique: which are not normally used A stronger policy
statement than the one in RG 1.89 may be considered to discourage
the other less utilized methods of qualification

Merits analytical resolution; industry responsibility Al
three methods and combinations of them are acceptable with
justification, 1EEE has inftiated an effort to consider

oreparation of a standard that will address Lhe use of cperating

experience in qualificatior

| think type tests should be the basit for qualification. Other
methods of qualificatior such as analysts and operating experience
are extremely limited in application and have 11tt'e practical

value.

Under whaL efreumstances 15 tast data mob appropriated [ the
intent of this question is to sugpest that tesl data neec not
always be required, than | refer you to 10 CFR 50 .48 (F)(3) where
experience with identical or similar equipment under similar
conditions with a supporting analysis to show that the equipment
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1o be qualified 1s accevtable. in addition, NRC staff experience
over the years indicates that there s no basis to suppor!
analysis anly or extrapolation of data, and what can operating
experience tell you about the abflity 0. a component 10 curvive a
LOCA? Finaily, what 1¢ adequate justification?

] ' ¢t
Al Ageessimgnl

( .en Lhe advances that have been made in our understanding of 1Q over
tne past 25 years, and based on the TMI-2 gxparience, PRA insiunis, and
oprral ing plant experignce, some adjustments in the requirement < may be

“l
%4

yible and beneficial to the {ndustry. The staff should be receptive
propused changes in this regard that are! (a) developed as .n

1 Justry initiative, and (b) demonstrated to be technically Justrfiedl

environmental conditions (e.9 temperature, pressure, radlation

that are postulated for both ingi1de and outside contain”

foor Reyiew (ommenld:

| disagree. | am not Clear what the 1ssue is here. Haven't we
already established the framework for a consistent set of methods
for deriving the environmenis in both DOR and NUREG documents?
What 15 the inconsistency that st11) needs better technical
justification? 1f the concern relates 1o minimizita the level of
fonservatism, then it should be 2 Regulatory Reguirement
Reduction 'ssue rather than an fQ lssue.

This 1< a valid issue,
This is not a methodology issue.

he environmenta)l conditions postulated for inside and cutside
containment during a DBA probably are conservalive. Plants have
used computerizcc mode) ing techniques 10 predict the heal and mass
transfer. There have been a few tests to aid in developing these
models. such as the FTIR tests and GE's ful) scale torus testing.
¢ome ut!iities have dore some special tests to aid in predicting
tr~ environment. 1n many cases, the postulated DBA is 1n conflict
wich natural steam phenomenon. for instance, most DBA curve: show
superheated steam, 1.e. 140 *F and 60 psig (at saturated
conditions the pressure would be over 100 psig). Then the curve:
show chemical spray coming on and the Lemperature and pressure
would be the same as before the spray

In actua) testing, the spray causes the steam conditions 10 QO
into saturation, which immediately drops the temperature. Typical
postulated furves don't show this phenomenon.

Adaitionally, most postulated DBA's outside of containment show
instantaneous temperatures above 212 °F being distributed Lo many
areas in the reactor byilding which are not pressurized. Hatural
condensation, deflection of steam off of the walls, around corners




and on equipmant would cause condensation and a reduction in steam
temperatures. Additionally, cabinets with louvers or few openings

would conta'n trapped afr, which would have to be displaced by the
steam and thus & naturs! thermal delay results. Research into the
cteam phenomanon wo''d most 11kely reduce the predicted severily
of steam 1ine breaks outside containment and in compartmental ized
ontalinmentis.

wediation is also predicted to occur {nstantaneously. The levels
~f radiation and the instantaneous release are prohably overly

predicted.
2 ndustry responsibility. this 1s best resolved by the industry
20t 4seumend

n Qe | the environmental conditions that wera required for £0 were
based on accident analysé. that included additianal margin and are
belin.ed to be conserva’ 've. However, given the advances that .ave peen
made » our understanding of £0 © + the past 25 years. and based on the
T™] syper ience and PRA insights, some adjusiments in the requirements
may he necessary The staff should assure that information in Lhis
rega ¢ (atalogued *od well undargtood, and made available to th

ndu ! It 15 the .ersees’ +esponsibility to make use of new
qQene: nfurmation. as well a* plart-spectfic information, and to make
adju-ments to their (Q programg when such action {s warranted. 1his
does t necessarily mean that fQ programs must dlways become more
cestr  tive. new information might very well support @ relaxat‘on n

pquirements

~ ‘EE an s )
ane | 0t v.;

1 < glew (ommenls
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agree, 1t is well known and accepted that the melhods
sstabl ished were the "best rractical® given tne [then) state of
'he technology. Hole: have been identified in bolh the technology
and 11s application. 1 am also ot the opinion that eventually we
need to get out of the frame of mind wherein we assign a

cualified 1ifc* based on simulated aging tests and then treat it
as sacrosanct, and penci) whip 1t to increasingly higher levels of
o ecision depending upon who does the math using what information.

-

beliese that the true answer 1ies in verifying the correlation
netween real world aging vs. simulated aging. In other words,
condition monitloring.

b This 1 a valid issue.

¢ ansiderable research has been dedicated to age conditioning.
prior to Sandia's research, NRC was presented with informat ion
n how Arrhenius theory formed the basis of the Underwriter
_aboratory Specification UL 7468 and 1EEE Stds. 99 and 0]




Additionally, Arrhenfus theory i3 Lhe basis for reliabii 'Ly
caleulations in military, NAL. «nd the semiconcductor industry.

Merits analytical resolution. The leve) of past and onooing
experimental research on age condi{ion1n? g consistent with the
importance of this fssve. Kowever, care vl evaluation is needed
to assure that future research is directed 1o investigations of
the highest prioritly that have the prospect of success 'n a
reasonable time. More effort should be «irected toward applying
the lessons learned during the last two decades to modif,
qualification requirements L0 resolve the problem of demonstrating
» meaningful qualifies 1ife,

aall Assessment

‘

tioning of equipment 15 necessary as 4 fundamental part of
qual‘fication testing, and the current me’'hodo’Jly thought 1o
ve The amount of precanditioning inal 1» truly necessary
<h qualification is subject to debale. however; and given tLhe
_ that have been made I undt standing of EQ over 'he pasl 25
and based on the TM-? experience and PRA insights, some Changes
appropriate The staff should be receptive to proposed changes
methodology that are. (4 developed as an industry in:tialive
semonstrated 10 be technically st1fied
n arneral) and ute of "excess margin’ Just)

P | ' c ! -2t (814 ' N .
Jeni Lesi duration Quring o™ \./‘.A es ]

eer Reylew Commenis

Mary ns in general | disagree. | don't think this needs work
unless one wants to go after establishing a basts for possible
relaxation of current 1EEE requirements The current practice of
using 1CLE-223 type margins for test parameters 1s justififable and
represents a practical engineering approach to accommodale some
uncertainties such as manufacturing variati=ns, and shou'd be
cont) wed

“fycess margin® used for justifying short duration teslis Lhiis
csue deserves some attention by performing a set of very focused
LOCA tests to determing if Lhe results support the method in which

margins or conservatism in the test parameters were used to
justify shorter test durations in some nider plants. Many iypes
of ana'ysis techniques have been used. One should examine the
validity of the extrapolation of Arrhenius parameters 10
temperdture ranges far beyond where they were experimentally
established In my opinion, this can only be resolved by testing

Thic 15 a valld issue, but 1t 15 being addres-ed via the current
NR( research program plans relative 1o £Q

Determina whether the test 1S modeled adequately




S o A L A
d nargins were reguired Lo be documented for 3!l plants, regardless
of £Q Vicensing basis.

¢ Merits analytica) resolution; merits experimental research. The
correlition between margin and fts contribution to safely
assurance 15 not 1ikely to be establizhed quantitatively with any
reasonable amount of research; and it will therefore remain
largely a matter of engineering judgment. However. if there is a
serious question concerning the justification for the use of
cacess margin te comgonsatc for short DOR LOCA tests. | doubt the
question can be resclved simply by engineering judoment . [t might
he necessary to repeat some tests using the current LOCA testing
practice and Lo compare the outcome with that of the DOR tests. I

tSf _Assessment

Margins (in ageneral) are thought to be conservative However . qiven the
Lances that hive been made in our understanding of EQ over 'he past 25

ears and hased on Lhe TMI=2 experience and PRA insights, some

adju tments 'n the requirements miy..Je possible and beneficial *o the

industy, Alse, to the extent that focused attention 1s placed on

wperating plant experience and PRA {nforration, equipment performance,
ndition and envirorment monitoring, root cause assessment, ard

trending of information, 1t may be appropriate to relax some

veguirement s The staff should be recept've to proposed chanyrs in the

~,rgin requirements that are: (a) developed as an industry 'ritrative,
{ (b) gemonstrated to be technically justified

wit™ regard to the use of "excess margin® to justify the short quration
A tests of the DOR Guidelines plants, this may be valid concern and
chauld be reviewed further by the staff

. rnp test sequence and test duration including post-accident ,erating

me §

Popr_Review (omments:

“ Thic should not be an fssue after all the research that has been
conducled to date. The current literature review [beiny completed
under contract to the NRC] should put an end to this once and for
all.

However. one can make a case for a shortened post-accident
duration for test purposes, and consistency 1n this reqard. A
study focused on this narrow question that systematicaily
evaluates each accident scenaric for the time required to achieve
cold shutdown (or some cther acceptable intermedifate plant
condition) is desirable.

b This 1s a valid issue.
¢ Merits analytica' resolution and experimental research As for

test duratio:, there is & need 10 evaluate the use of PRAs to
justify short LOCA tests.
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¥ ntl. it Lhare & " tigns 10 wha \n De
o results of past research efforts should be calalogued
é n should be well understood «nd used in acor sing
1 as Lhis one. Any further research should: a) be based on a
{ine~ need for additional information, b) be pursuec only 1f
: good 1ikelihood that the desirecd information will be
s and ¢) be pursued only If the cost of research is justifigd in
of the expected benefit to public health and safety

to post-accident operaling Limes, there appears Lo bhe
inconsistency Given the advances that have Dee’ made 1In
of (0 over the past 25 years. and based on ihe TM]-2
A insights, some adjusiment to the requirement . may be
ficial to the industry. The staff should be receptive
es in the rethodology that are: (2) developed o« an
ive. an¢ (b) demonsirated Lo De techn cally Just fied

o
~

VK
ne
ng
]

e
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test requirement.
Review Lommenis

agree The guestion 1§ whether or not they are required My
derstanding 15 that the writers of 1E€E-383 intended ' 10
assure that vibratory and shock forces from a seismic event are
oroperly accour.ed for in Lhe environmenta)l qualification process
Many in the industry are of the cpinfon that these requirements
may be 100 conservative. One should reserve judgement on this
ssue because, con‘rary to whal many believe, there are many
installations (e.g., free hanging cable at termination points such
a5 those with connectors, and cables in flcx conduits at
termination points) in plants wherein cables wil® be subject to
cuch vibratory and shock forces during 3 seismic event In an
aged condition, these installations may be more vulnerable 10 &
ommon cause failure. There are 2 few examples of fallures
where'n motor leac wire: grounded to short caused by wire
ulation (in aged and brittle condition) falling off from
motor-starting forces. But, such forces are much grealer Lhan
those from a seismic event

Perhaps. a study and some tests to determine \f aged cable jJackets
and insulations can withstand these forres, can answer these
This should be a low priority ilem Pending

uch 2 study. 1t 1s prudent to continue current

fgsue: needs to be addresseJ

tect bounds the expected worst Case dynamic/stlatlic 'orces
that a cab'e may be expoted to in the field yet which are not
reproducible in a test chamber. 1f another more realist c methed
s available, 1t should Le prrposed by IEEE




d. Merits analytical resolution; merits experimental research,
There is substantial agreement that post-LOCA mandrel bend tests
are Loo severe, and in some recent cable EQ programs. these test!
have been omitted. However, {f they are omitted, par! of their
original purpose, 1.e., Lo account for vibration and seismic
effects, would “ave to be addressed.

e Please provide an acceptabie alternative.

siaff Assessment:

iven tne advances that have been made in our understanding of fQ over
the past ¢> years, and based on the TM1-2 experience and PRA insights,
,ome adjustments in the reguirements may be possible and bencfictal to
the industry. The staff should be receptive Lo propusec changes 1n Lhis
regard that re: (a) developed as an industry initiative, and (b)

somonstirated to be technically justified.

.ynergistic effects:

Pger Revigw (ommenis:
[ After a1) the tests by the industry, and by Sandia and others, 1"t

15 hard to believe that this 1§ sti1] an i1ssue.
b This 15 not a valid issue; sufficient research has been done.

The synergistic effects of sequence have been addressed for many
years » th must test programs using the sequence 0° radration
exposure prior 10 thermal aging.

: Merits 2nalytical resolution; merits e v mental research. It
would be usefu) for the NRC to update 11+ position to account for
il research conducted durivy tt last decade. The research
results are diffic 't to generalize and are somewhal inconclusive.
There s some evi...ce that the degradation of equipment during
LOCA conditions may overshadow agtn? degradation to such &n extent
that synergistic aging effects should not be a major concern.

1aff Assessmenl

. the extent that focused atteniion 15 placed on opera!ing plant
pxperience and PRA information, equipment performance, cond'tion and
snvironment monitoring, root cause as:csshent, and trending of

nformation. this 1ssue becomes one of minor importance. however, given
‘he advan.es Lhat have been made 1n our understanding of £Q over the
past 25 jyears., and baseC on the TMI-2 experience and PRA in.ighls, some

.-

adjus*ments 1n the requirements may be possible and benefic1al '0 the

ndustry The NRC staff should be roceptive to proposed (hanges 1n this
yegar . that are (a) developed as an 'ndustry initiative, «nd (b)
jemortrated 1o be techiically Justified

n.e rate eflects
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eer Keview (ommenls:

After all the tests by the industry, and by Sandia and others, it
s hard to believe that this fs still an fssue.

Not valid; sufficient research has beer done.

Dose rate effecte are cunsidered to be second order effects, more
than adequately accounted for by using the very high radiation
total doses typical of qualification.

Merits analytica) resolution; merits experimental research It

would be useful for the NRC to update its position to account for
‘he research conducted during the last decade. The research
results are difficult to genaralize and are somewhat inconcliusive.
There 1s some evidence that the osgradation of equipment during
OCA conditions may overshadow aging degradation to such an extent
nat 1o-* rate effects should not be a major concern.

2£45ment
he olaff assessment re: synergistic effects (above)

(fusipon considerations: and

r Revigw Comments

This 1s a valid 1ssue.

In my opinicn oxy?en diffuston effects are second order effects
because 1) many plants use inerted containment, for which £Q
credit has not generally been given, 2) oxygen is used in
temperature and LOCA chambers, and 3) root cause analyses have not
hown oxygen diffusion to be & source of differences n
anticipated and expected resulls

Merils analytical resolution; merits exprrimental research It
. { be usefu! for the NRC to update its position to account for
research conducted during the last decade The research
11s are difficult to grovralize and are somewhat inconclusive.
re 1s some evidence thai uhe degradation of equipment during
LOCA ~onditions may overshadow aging degradation to such an extent
that oxygen diffusion effects should not be a major concern
.o, the oxygen diffusion effects predicted by research on
nsulation materials were not always evident in later cable

esearch.

What realistic assumption are being referred to? It is realistic
assumptions that requires the consideration of oxygen diffusion.
The assumptions being alluded to should be provided for review and
discussion,
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co Ahe staff assessment ce. synergistic effects (above)

1

Pegr Keylgw Lommenls-
F This 15 truly an tssue, especially in Lhe current compet tive

utility industi, environment. This should be addressed perhaps by
keeping an ogan mind to review and where practical accept
innovative alternatives progoscd by the industry to address EQ.

An example of this already being implemented is the MEO exemption
request. Another area worth pursuin? from a regulatory aspect fis
to remove the requirements to establish and track *Qualitied
(1fe,” and substituting it with greater relfance on equipment
operational reliability analysis, reliability centered maintenance
and condition monitoring/assessment. From the regulator's
perspective, this will require a study to establish a framework
for implementation. Such an approach will 2150 go a long way
toward addressing EQ related license renewal considerations. 1
might also note that this approach will be consistent with those

of Germany and France.

Als.. the industry needs to do its part Ly doing more joint group
wor on qualifying new equipment, £Q problem resolution, nd
standardizing systems/equipment for use in the nuclear industry at
least at plant vintage levels. This is what the French do and we
can learn from thelr experience,

! This is not an EQ issue, do value impact.

( The concern 1§ not clear; the specific cost problem(s) should be
i'entified.

staff Assessment:

(ost 15 definitely an issue for the industry when it comes to {Q, and
there may be acceptable cost-cutting measures that can be taken. While
ihe staff should be receptive to reducing costs that are imposed on the
industry. the onus 1s on the industry 10 propose and Just 1 fy J1ower cost
arternatives

lowing problem statements expand on certain aspects Wf thr. 1ssue:

v fferent £Q standards were imposed (1.e.., DOR Cuidelines, NUK! G-0588
stegory |. and NUREG-0588 Category [1) withoul supporting tecnhnical
t1fication as 10: (a) why more rigorous standards were warranted,
and (b) why “progressively less strict standards” were adeqguate for the
ter plants (e.g.. ¢'der plant equipment qualification is not as

qorous as NUREG-0588 since the components have been qualif ! withput
4Ny, marginsy, or considering syrergistic effects).
Pepr kaview (omments:
8 There may be some instances where equipment qualified under DOR
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requirements would not have passed Category ! requirements This
fs an fssue that should be evaluated by RES in regards to 1ife

extension since the effects of n-sity 1ging past 40 year plant
operation must be addressed (particularly for cables).

Somehow, | thought that there was "supporting technical
justification.”

This 15 being addressed by the current HRC research plan.
Different £Q standards were applied because of l1icensing
differences between vintages of plants. The attempt was made

to assure that technica®ly each was effictively the same  When
10 CFR 50.49 was 1ssued and licensees were required to meel the
rule. the major fmpact was L0 add some ftems to be qualified.

1ne £Q contentions at Shoreham (NUREG-0588 Category Il plant) were
largely based on the differences in EQ requirements for different
vintage plants. The contention was that the EQ program at
Snoreham was deficient tacause of several items including the
concern that equipment was qua'!ified by grandfathering to older,
less stringent standards and that there was inadequate
demonstration that all safety related equipment was proper!y
qualified to meet aging and other 1ife requirements.

The testimony of NRC Staff James E. Kenney and Vincent S. Noonan
concluded that "The new legal requirements (10 CFR 50.49] ~re
based in large part on the previous requirements and are ol
expected to significantly modify the existing (EQ) program. " The
asL g found in favor of LILCO.

4t the time of DOR Guidelires and 10 CFR 50.49 promulgartion, it
was the consensus that 1) all plants had equal technical

require snts to demonstrate by testing that ¢quipment could
operate Jroperly during and following DBA's &nd that methods

21 lowed to address aging were the main differences, 2) certain
eguipment such as motors, cables., and MOY actuators were qualified
using pre-aging, regardiess of the plant’'s DOR, NUREG-0588 Cat |

or Cat 11 Vicensing Dasis.

My opinion is that the known synergisms, such as dose rale and
;equence are second order effects. -~ The changes in properties
caused by these second order effects are insignificant when
compared to the degradation caused by using conservative testing
conditions. Sandia‘'s Mark Jacobus agreed with this and 50 stated

i1 in NUREG/CP-0135, p. 2-16.

verits analytical resolution; this 1s & valid concern and one Lhal
has been recognized by ihe Commission. Since the NRC 135 already
investigating this issue, no further comment is offered

There are basically two standards, simply because the DOR
Guidelirzs and NUREG-0588 Category 1] are qu'te similar




Therefore. we have NURLC-0588 Categories | and 11. NURLG-0588
Category | is the standard which a!l plants are supposed to
eventually reach. The NRC staff was supposed (o develop technical
justification for the progressively less strict standards for
older plants. However, Lo date that technical Justification has

not been developed. .

Siaff Assessment:

Although different EQ standards were imposed (1.e., DOR Guid~lines,
NUREG-0588. Cat. 1, and NUREG-0588, Cat. !1), eac* was intended Lo
sitablish a reasonable level of assurance that equipment would function
when neede” during a postulated event, given thal some plant . were
slready o ting while others were in various stages of construction,
1 has b rgued that one method 15 more rigorous than another, but
this beco irrelevant {f one accepts that each method is sufficient to
cotab)ish qualification for some inftial, prolonged period of time The
sitical auestion becomes one of how long the qualification * good for
wone of the qualification methods has been successful in estalilishing 4
qual fied 11fe" with any degree o cevlainly and all must be
applemented with operating plant experience and PRA informat on,
sguipment performance, condition and environment monitoring, ool cause
vsessment . and trending of information on an ongoing bas's ' order 1o
rovide assurance of continued qualification over the life of the plant
th1s 16 grscussed more fully in the staif assessment of the ‘ourth
sroblem slatement concerning “state of the art capabilities’ und
imtormination of & "qualified 1ife, below).

‘ne current version of 1EEE 323 may be better suited for demonstrating
() thar the 1974 version since much more information and expvrience are
vatlable now than there was when 1EEE 323-74 was endorsed by the staff.

Peer Reylew (omments:

d Do the 115 or so operating plants, and their vendors, meet the new
16€€-323 standard?

h This 1s a valid issue.

The current version of 1EEE-323 1s not different than the 1974
version with respect to qualification practices and there 1s not
any further knowledge provided in the standard. Thus endorsement
of newer versions of 1EEE-323 15 unnecessary

d. Merits analytical resclution; JEEE claims that the two versions
are equivalent, but not all parties agree that such is the case.
On various occasions, the NRC has communicated its position on
this matter orally: 1t would be helpful if the position were

documented.

v This is totally false and would only be made by someone totally
unfamiliar with EQ. What fs the basis for such a statement? How
{s the current version better suited to accomp)l ish the intended
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goal of environmental qualification? Has the person who posed
this question read both vers v, 1f so. what is the basis for
this statement? 1f not, please read the Lwo documents

staff Assessment

iven the advances that have been made 1n our understanting of fQ over
the past 2% years, and based on the TM1-2 experience and PRA insightls,
some adjustment in Lhe requirements may be possible and neneficral te
the industry Also., to the extent that focused attention 15 placed on
operating plant experience and PRA information, equipmenl performance,
condition and environment monitoring, root cause assessment, and
trending of information, some relaxation of the more rianrous
requirements may be warranted. The staff should be receptive 10
proposed changes in this regard that are: (a) developed as an industry
‘nitiative, and (b) demonstrated to be technically Jjust ‘i1ed.

Given the Reulitory Requiremeits Keview Commitiee and ‘"o NR(L staff
siew that backfitting the IEEE 323-74 requirements would provide . &
«mal) unguantifiable increase 1. "¢ ‘e.e) of assurance that equipment
s qualified as compared to the gignificant costs thatl w uld be
involved “ 1EEE 323-74 may not be warranted or suffrcrently Justified
as a necessary qualification standard for power reaclo regarcless of
when the Construction Permit Safety Evaluation Report wa. 155ued
Pger Reyiew (ommenis:
a | agree, except in the case of 11fe extension
h Maybe a new cost-benefit analysis is needed. Cos! impact i
certainly greater for existing plants
Non-technical fssue; oulside the scope of resear
d Backfitting to 1EEE 323-1974 in my opinion is unnecessary because

1) there is 1ittle equipment that has not a'ready been upgraded by
new testing including aging, 2) as equipment 15 replaced, new
qualification programs are being performed to 10 (FR £0.49, 3)
Even DOR Guidelines plants have substantial percentages of their
safety related equipment qualified using aging. Increased
concentration on knowing equipment's condition and analyzing
componnnt *atlure root causes will lead to necessary feed back and
corre.tivy actior

¢ Th teocttgn Prra - Ska dale was simply a way to separate
ope: . , planls _,0se that had already purchased signif -ant
aMOUl. .5 .qittyi 91 . o that Lime, The standard uced Lo Judge ..e
capability o1 & 3w' Jment to perform its function whe 21t 15 cal!
upon to ¢n 50 15 @ safety issue, cost notwithstanding, and 18
supposed 0 represent minimal safety standards. Th&E is why the
Commission directed the NRC staff to provide technig)
justification for the progressively less stract sta ard for older

plants



Sieff Asagssment:
Seo the staff assessment of he previous two problem statements

Current “state of the art capabilities" may not be sufficiently
fjoy luped to support existing £Q requirements, such as determination of
3 walifice V1ife,"

Peer Reyiew (omments:

o Unless the fssue deals with 1ife extension, | believe tha!
qualified 11fe has been adequately determined using existing
technology.

b and then again, in many cases, they may be. The concern 15 nol
specific enough to comment on. As written, it sounds shallow and
superficial, as well as negative.

¢ This 1s being eddressed bv the current NRC research plan.

d Merits analytical resolution; the concern is valid and » concerted
effort should be made te resolve the {ssue. The expericnce of the
last two decades has demonstrated the difficulty of establishing
qualified 11fe without Yarge uncertainty. One alternative to the
reauirement for qualified 1ife s the use of stress testing prior
to LOCA testing and enhanced condition monitoring in servi.e.

e The state of the art “is" the state of the art. In the early
1680¢ when the current EQ rule was codified, it was concluded that
in order to by assured that a specific piece of equipment can be
relied upon .0 perform a required function at a given time,
pquipment had to have a qualified 1ife. The method that was
acceptable to both industry and the NRC was the Arrhenius
Methodology of calculating qualified 1ife. "~ date, a more
acceptable method has not heen develope~.

f Current "state of the art capabilities” are sufficiently dgeveloped
to support the existing qualification requirements, including
qualified 1ife. This 1s really a two part answer The first part
sadresses whether safety related equipment can operate properly
guring the DBA. The second part addresses the ability to simulate

;gmg

Operation of safety related equipment during the DBA, 1) 15 the
most important part of environmental qualification, 2) was
required o all plants (DOR and NUREG-0588), and 3) 15 the
documented proof, through LOCA simulation tests that safety
related equipment can perform fts safety related function "cfore,
guring and following a LOCA.

The NRC's and the nuclear industry's reliance on type lesting for
environmental qualification, rather than the other qualification
opltions, such as aralysis or operating experience, provides




substantia) assurance that safely relatod equipment fs qual!ified
to the harsh environmeni:

Additionally, the vast majorily of equipment was tested 1o
enveloping, worst case accident profiles. The significance of
this 1% that equipment LJy be subject to a 1ine break during iis
installed 11fe. That 1ine break could be a small line break or a
major double ended guillotine type break. It does not have to
survive more than one. 'The qualification practice was 1o 1dentify
all of the potentialiline breaks for equipment in all locations in
the plant. An enveloping temperature/pressure profile was then
developed. Additionally, when equipment was being qualified for
multinle plants, the worsi case enveloping profiles were again
enveloped. This practice assured that the significance of any
actua) OBA was less in severity to the enveloping requirer~nt.

Thus, additional conservatism was added to the temperature.
pressure, chemical spray, and radiation requirements. The
successful completion of a DBA simulation test, of 2
representative sample, t. ted to this worst case envelope
profile, provides significant assurancte that the equipmgn! will
operate as needed

Additionally, for items such as cables, more than one test

was mest )ikely performed. For instance. In NUREG/CP-0135.

page £-21, 1t was noted that one manufacturer's cable was tested
to over 1] DBAs. The state of the art’s ability to generate DBA
Temperature/Pressure/Steam profiles is adequate since many test
facilities in the US and throughoul the world have this
capability. Oepending on the plant type, typical temperature and
pressure maximums during DBA simulations are shown in Table 1.

Table |

Plant Type. Typical Muximim Typical Maximum
Temperature of Pressure of DBA
DBA 3

DOR Guide)ines BWR 308 °F 50 psig

DOR Guidelines PWR 275 ‘F { 35 psiy

s i
NUREG 0588 Cat | BWR | 340 'F | 50 psiy
NUREG 0588 Cat | PWR | 400 to 500 °f ‘ 60 psig N

additionally, Fert St. Vrain, a HIGR. had much of its equipment
qualified by type tests for temperatures ot 900 °*F. It cable was
the same as many other plants.

A1) plants were required to document the qualification and NRC
veviewed and audited these results.
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Thus, the capability of safety related equipment to uperate In a
DkA has been adequatelv demonstrated using the state of the art of
type testing. Strong support for testing comes from the Lheorem
thit one test is worth a thousand expert opinions.

The second part of the issue, simulating the deleterious affects
of aging, has been performea using Lhe state of the «rt. In the
late 70's several studies were performed to determine the methods
to be used to simulate aging. There were many who cited the lack
of complete understanding of the aging process as an excuse to not
move forward. However, many in the nuclear industry and the NRC
saw the need to consider what was known about aging and how other
industries had addressed the problem.

Three major industries had been utilizing techniques for many
years to address aging and all three had basically been using
Arrhenius Theory. These were: 1) Underwriters Laboratories for
electrical insulation and plastiis, using UL 746B; Z) the cable
industry using IEEE 99 and 101, formerly ANSI AS7; and 3) the
military, NASA, and the sem .onductor industry using reliability
theory for life testing, which uses the Arrhenius equation to
calculate Vife and fallure rates.

Other aging theories had been proposed. The main reason that the
nuclear industry accepted Arihenius theory as an acceptable form
of accelerated aging was 1) Arrhenius Theory had the most cata
behind it, 2) Arrhenius paramelers for the most part had been
developed by testing, and 3) Arrhenius Theory hzd been
successfully used 1n military and NASA reliability efforts

Arrhenius theory was the best thecry available at the time when 1L
wat found to be acceptable in NUR[G-0S8B. It continues to be the
hest and state of the art

The accuracy of the qualified 11fe determined by the Arrhenius
equation has been a histori: argument. In order Lo Latisfy
industry concerns on accuracy, several conservatisms are usec in
qualified life calculation assumptions. The most important are
) assumed operating temperature, 2) assumed material function,
and 1) assu=~d interaction of multiple materials.

These conservatisms and assumptions were addressed as follows.
The calculation for qualified ife usually assumed that the
materials of the safety-related equipment were at .he .aximum of
the assumed temperature range and Lhen heat rise and hot spot
temperatures were added to this maximum temperature Over the
years, lessens learned, 1ike determining the actual lemperature
rises of items containing significant heat sources. 'ik2 solenoid
valves, motors and transformers, were incorporated 'nio Lhe
qualified '1fe calculations,

Materials tynically showed different rates of deterioration as to
whether electrical or mechanical properties were peing evaluated.
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Thus the assumption as Lo whether the materials had an electrical
function, mechanical function, or both, was an important
assumption, ;

Lastly, few safety related pieces of equipment are simple enough
to be comprised of only one material, such as most terminal
blocks. When multiple materials are present, the material with
the lowest activation energy was chosen for the qualified 11fe
calculation. This assures that al) materials with a higher
activation energy are l?ldito IT1OOQ|P qualified life.
additionally, with muitiple materials, an implicit assumption is
that the materials are-compatible with each other and that new,
synergistic reactions don’t form,

i,
»
"
3
&
A
¥
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Since much safety related equipment was qualified by accelerated .
aging, material incompatibility was discovered when it was '
present, because these items falled aging tests. Redesign and ;
rete.’ ing were required in order to achieve qualification. ;

The results of much resear ~ ‘n th. 1980's has generated a lot of
evidence that qualified 1ives may be conservative and 1ittle
evidence exists that they may be overstated.

In my opinion, the accuracy o1 the quaiified life calculation
hinges dramatically on the underlying assumptions and that the
state of the art is capable of acceptable accuracy, given that
there 15 not an inherent flaw in the assumptions.

The most dramatic impact on qualified 1ife would arise if the
underlying assumptions were grossly different in actual service.
Thus. new and continued focus should be-on the safety related
hardware's condition, which would provide the indication that an
underlying assumption was flawed.

fquipment’'s condition can be ascertained with intrusive periodic
testing, but this may cause more failures than leaving the
equipment installed. Non-intrusive condition monitoring 1§ ‘
preferred. New infrared thermography equipment makes it possible ©
to monitor the temperature of individual pieces of equipment, non- .
‘ntrusively. Thus, in addition to ambient temperatures, it 1% v
possible to obtain temperatures actually at and on &ach device.
Knowing the temperature of each device allows the assumption of
temperature exposure to He verified. Data taker 10O date indicates.
an equipment population which for the most part is operating at ¥
significantly lower temperatures than were originally assumed. :
for those devices for which the temperature was found to be higher
than assumed, corrective action can be taken. This corrective
action includes recalculation of qualified life and lowering
temperatures when possible. It is much more preferazble Lo know

the condition of each safety related device and therefore have
evidence of the conservatism in the qualified life.

to age related degr;ggtion;ulks.c ectrical equipment deteriorates

‘“‘V—' "

In NUREG/CR-5762, Anfrared thermo raphy was shown to be sensitivti;
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overheating results from poor connections and less efficient heat
transfer occurs.

The assumptions that form the basis of qualified 1ife that involve
material functions and material interactions can be addressed with
a few refinements of existing practice. First, existing
operation, maintenance and surveillance practices provide
information on equipment operational state. Anytime safety
related equipment fails to operate f" erly, a component root
cause fallure analysis (CRCFA) should go performed. CRCFA's
should be scrutinized to see {f the root cause finds evidence of
material function capabilities and/or material fnteraction or
otherwise indicates a mechanism which may not have been sccounted
for in the original qualification. This direct feedback to the €Q
process based on the knowledge gained in CRCFA's 1s very important
and necessary to assure that the state of the art in the original
aging program was adequate

Severa) examples exist where the CRCFA identified a flaw 1n the
assumed conditions. NUREG/CP-Ci34 pages C5 to C-19 provide some
examples. Additionally, a few recent failures of penetrations
chowed that the environment was more humid than originally

assumed. ©3

Statf Assessment:

Ba.cd on the nformation that has been reviewed under £Q-TAP Action
[tem 3. the term “qualified 1ife" appears ‘0 be a misromer. There are
cimply ton many unknowns and uncertainties related to the qual.ficatron
methodology (e.g., formulation of compounds: assembly, fnstallatiun,
oprration end upkeep of equipment) to be able to make a specific
dgotermination of qualified 11fe with any degree of accuracy. While 1t
i, not possible to establish a specific qualified 1ife, the initial
qualification testing methodology (1.e., DOR Guide)ines, NUREG-0588,
Ca' 1. and NUREG-0588 Cat. 11) does establish equipment qualification
for some prolonged, but indeterminate, period of time

vder Lo address concerns such as this one, the NRC staff should

Ao ure that full advantage is taken of operating plant experience and
prA information, equipment performance, condition and environment

n toring. root cause assessment, and trending of information, so that
(U deficiencies can be 1dentified and resolved on an ongoing bas's
lmylementation of the maintenance rule will help to resolve this 15sue
(.. active components, and the staff should initiate action to i1nclude
ploctrical equinment within the scope of the maintenance rule to fully

agidress this concern,

v, staff's assessment does not mean that equipment 15 no longer

qualified: i1t simply recognizes some limitations that exist in the state |

of 10 technology that need to be acdressed in a more focused fashion.
Unt1l such time that specific equipment qualification deficiencies are
ygent1fied by enhanced monitoring methods, existing gualification is
assured by the 'nitial £Q testing that was performed, twenty-five years
of research. and equipment performance and operaling experience
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that have heen made in our understand’ag of
and based on the TM|-2 experience, pis
and operating plant experience, some adjustments 1n the
vo joirement s may be possitle and penefictal Lo the industry. 1he staff
¢ be receptive 1o proposed changes in Lhe {Q methodalogy that are
4 doveloped as an indusiiy nitfative, and (b) demonstrated 1o be
' iy JustifieQ

given the advances
((, ver the past 25 years,

fivally,

\ 1 ant s

n1Cally

h e lat hat nut been pstatlisned botween artrvfactal and ratura)

ag

Peer Rgview LQmmenls:

In some instances, natural aging can be more severe than

P True.

artificial, Th's has been demonstrated for cables.

b A correlation mev never be established for all components and
materials.

‘ This s a valld 1ssue, 3

d Geveral attempts have been mage and are in progress towards
correlating artificial aging with accelerated aging. UL and
reliability testing nave established that the same fallure

mechanisms were developed in artificial and accelerated lests.
The EPRI/Untvarsity of Connecticut project on cables and other
materials is a long term atiempt at answering this gquestion.
yse of Lomponent Root Cause failure Analyses of actual plant
compunent failures provides direct feed back and an opportunity Lo
corre’ate the artifiuial and natural aging.

The

. Merits analytical resolutd
belween actelersted therma

therna) and radiatfon aging under restricted conditions and for é
However,

selected materials.

on: correlation has been established
| and radiation aging and natural

it 15 trus that the correlation

hotween accelarated 8hd natural aging o
modect at best. This corcern {5 one of

squipmant sssembiins s
ne factors t0 be Laken

4

4
»

into account in a re=avaluation of

the qualified 1ite requirement .

The ‘ollowing additional views were 3

1s0 expressed in response to

other related istues and problem statements:

The exparience of the

last two decades has demonstrated the

difficutty of establishing qualified 1ife without large

uncervtainty.

One alternative to the requirement for

qualified 1ife 1s the use of stress Lesting prior to LOCA

testing and enhanced condition monitoring

state of the art capabilities].

More effort should be
learned during the last two

in service [re:

directed toward applying the lessons
decades to modify qualification

requirements L0 resolve the problem of demonstratino a

meaningful qualified life [re:
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f The idea behind artificia) aging is to pul equipment in an end of
1ife condition before accident testing. Both the NRC and Industry
have agreed that artificial aging 1. the best way to accomplish
this. 1f there s a better way of accomplishing this goal, we v
would al)l like to he=a°it, ) ¢

St1aff Assessment:

e 15 one of the uncertainties inherent in the £Q methodology that was {
relorred Lo 1n the staff's assessment of the previous problem statement.

1o the extent that focused attention is placed on operating ,lant
experience and PRA information, equipment perfcrmance, condition ang
prvironment monitoring, root cause assessment, and trending of

information, this 1ssue becomes one of minor importance

Some significant aging mechanisms cannot be accelerated. Some aqing
mehanisms required to be simulated may not be sicrificant for all

Sampi e

Peer gvicw Comments:

F) Probably true
b This 15 a valid 15sue,
4 Some 4ging mechanisms may not be adequately simulated because 1)

the environment was not adequately identified and 2) daughter
standards have attempted to define the aging simulatfon. This is

an issue in two areas. - First, failures within the last 6 years

have identified higher than anticipated humidity conditions at :
several plants. Assumed Tow humidity requirements would allow dry .
heat aging. Also, IEEE~317 for penetrations, specifies dry heat
aging  Given recent experience that humidity is higher than

assumed. ‘.15 standard should probahly be modified and the state

of the art in aging under higher humidity conditions may need to

he improved. Other industrits, for instance Navy and other

military, do have standard tumidity, salt spray, fungus, elc.,

test methods which could be employed.

d Industry responsibility; best resolved by the industry. The first
sentence identifies a valid concern; the fact that some
significant aging mechanisms cannot be accelerated is one of the
factors to be considered in re-evaluating the qualified 1:fe
requirement The second sentence appears to be inconsistent,
because there is no requirement 1o simulate a?ing mechanisms that
are not significant. The following additional views were also
expressed in response to other related issues and problem

stateents:

The experience of the 1a: two decades has demonstrated the
difficulty of establishing qualified 1ife without large
uncertainty. One alternative to the requirement for
quaiified 1ife 1s the use of stress testing pricr to LOCA
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testing and enhanced cengdilion monitoring in service [re:
ctate of the art capabrinties].

More affort should be directed toward applying the lessons
learned during the Y3st two decades 10O modify qualification
requirements to resolve tLhe oroblem nf demonstrating a
meaningful qualified 1ife [re: age conditianing)

|f something cannot be done, It cannot be done. If one aspect of
a policy cannot be accomplished, that is not necessarily a reason
to scrap the policy. In cases such 45 this, examples should be
orovided. Anyone can make negative statements about something
that they disagree with

Assessment
the staff assessment of the previous problem statement

xcessive reliance is placed on analytical aging calculations thal may
ol Le a5 reliable as testing, e, c1al.y in older plants

Peer Reyigw COmmEents:

ould be true, but the significance may be small
Maybe Cost s a factor

Industry responsibjlity; more NRC oversight may be needed
Neither accelerated aging nor aging analyses are very reliable as
methods of estimating qualified 1ife. In the case of laboratory
aging. the problems include the uncertainties introou.ed by
extensive extrapolation of experimental data in the application of
the Arrhenius method L0 thermal aging, uncertainties ntroduced by
extensive contraction of the 11fe simulated tc the lahoratory
ging time, and the fact that 1t 1s nol practical to simulate some
significant aging mechanisms. v the case of aging analyses, it

s d1fficult to establish a mathematical model ¢’ the equi.ment.
Basically, it is not feasible to account for aging in a techni-
cally rigorous way, regulatory oversight can at best rule out any
excesses in the aging component of qualification, taking into
account the limitations of the pracess. The following additional
views were also expressed n response Lo other related issues and
problem statements:

The experience of the last two decades has demonstrated the
difficulty of establishing qualified 11fe without large
uncertainty, One alternative 1o the requirement for
qualified 1ife is the use of stress testing prior to LOCA
testing and enhanced condition monitoring in service [re!
ctate of the art capabilities].

More effort should be directed toward applying the lessons
learned during the last two decades to modify qualification
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d

b

requirements to rescive the problem of demonstirating a
meaningful qualified 11fe [re: age condi’tioning].

The fact that some significant aging mechanisms cannol be
accelerated is one of the factors to be considered in re-
evaluating the qualified 1ife requirement [re: acceleration
of aging mechanisms).

It is true that the rorrelation between accelerated and
natural aging of equipment assemblies 1s modest at best.
This concern is one of the factors to be taken into account
in a re-evaluation of the qualified 1ife requirement [re:
correlation between natural and artificial aging).

The intent of this statement {s not clear. Analytical aging
calculations are (or should always be) based on testing. The
prohlem in older plants is that there were neither artificial
aging nor ‘esting. Note that in this context, artificial aging
and testing is synonymous. In addition, 1f this statement is
suggesting that equipment in ¢ der plants should be tested 1o
delermine its capability after having been in service for some
period of time, than 1 say that a test such as that is fine for
getting some appreciation for past performance. However, such a
test does not, and cannot, give any information about future
performance of the equipment in question. On the other hand, If
equipment in older plants 1$ artificially age to some end of 1ife
condition and then tested, then some useful informatiun may be

obtained

i1 As IA(nllswhllf\t

the staff assessment of the three previous problem statements.

pment “aging” has typically not been performed in the same

tional state as i1t 15 used in the plant (1.e., energized or de-

nergized)

1f true, the significance may be small,

May be true in some Cases.

Typically?

Non-issue: addressed by IEEE standard.

In most cases in the plant, safety related equipment 15 not
continuously energized and thus aging simulations utilizing
unenergized specimens is appropriate. However when devices are

energized, suth as solenoid valves and motors, the aging 'n many
cases did utilize energized devices.
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Industry responsibility; best resolved by the indusiry. When It
{3 feasible to enargize equipmeni during accelerated aging, doing
50 may contribute to the simulation of some significant aging
effects better thap would be the case without energizing.

However, 1t 13 not aiways feasible to energize the equipment,
e.g., energizing at elcvated temperature may iniroduce aging
mechanisms that do not exist in real service In such cases, an
ef fort to account for the effects of energization can be made by
treating the temperature rise as part of the service conditions,
{.e., by caleulating the operating temperature of a component by
adding the temperature rise due L0 energizing to the environmental
temperature. Research on this topic 1s notl 1ikely to be
productive. The concern emphasizes the point made in earlier
paragraphs that an effort 13 needec to replace qualified 11fe as a
major element of EQ

shoul. have been.
o cr.‘”;
taff assessment of the four previnus probld statements

of attempting to define a "qualified 1ife,” 1t may he more
ate to develop .methods for addressing and/or monitorang in<
ervice degradatior

Pger Feview Comments:

2 | disagree. Qualified *ife means the time that a component can
function in 1ts installed environment and stil] be expected to
withstand the effects of a DBE. Without understanding the fallure
modes induced in the test specimen by the DBE environment, how can
period!c degradation monitoring accurately reflect how Lhe
componeni would react in the harsher environment created by the

DRE? For that matter, how would we know that the component would

function in a D9 on the first day 1t was insitalled?

Both are probably needed

his 1s a valig 1ssue

salified 1ife as currently used is normally interpreled as Lime
1t 1y more appropriate to constder qualified 11fe as a condition,

s long as the condition of the equipment has not degraded to a

ondition impacting ‘ts performance during a DBA, 1t should stil
be ronsidered within 1ts oualified 1ife, The current concept of
walified 11fe time does establish good controls on mainlenance
and replacement, but it {s possible that ar equipment's condition
could deteriorate prior to the attainment of 1ts qualified 11fe.
When this is the case, only the concept of condition monitoring
would allow the identification of this degradation

Y
!

Good point: merits analytical resolution. The following




additiona) views were 4150 expressed in response to other related
issues and problem statements:

The expertence of the last two decades has demonstraled the
gifficulty of »stablishing qualified 1ife without large
uncertainty. Ore alternative to the requiresint for
qualified 11fe {8 the use of stress testing prior 1o LOCA
testing and ennanced condition monftoring in service [re:
state of the art capabilities]).

More effort should be directed toward applying Lthe lessons
learned during the last two decades to modify qualification
requirements tc resolve the problem of demonstrating i
meaningful qualified 1ife [re: age conditioning).

1EEE has 1n1t£at§l'&n effort to'éaﬁlidar preparation of a
standard that will address Lhe ute of rperating experience
in qualificatton [re: use of test data).

It may very wel) be: this su yestion has been made previcusly but
no one seemed 10 want 10, or was willing to, develop an acceptable
way of monitoring in-service degradation,

A;;Q)smnf\

he staflf assessment of the fourth problem ctatement (above)

n requirements for demonstrating £Q (e.g., one hour minimus
ng time. therma! aging, etz.) may be too severe and wilhout
pnt Justrfrcatic nveral) marg\n requirements need 10 be vetter
f with supporting technica' Justirfication

Review (omments

| cannot respond without knowing the basis fu, the term "too
severe . *

This was done for conservatism,

Be careful -~ margin can cover a lot of sins, Specifically,
margin can address unknown and unquantified concerns.

This is a valid 1ssue.

| haven't experienced the ¢ituation where the margins have been
too severe and thus jecpardized the safety related eq.ipment’s
performance. The use of margins does simplify the concerns abou
test equipment accuracy and teems appropriate considering the
uncertainties in predicting DBA 2nvironments.

Industry responsibility. | am not aware of any specific, requirea
values of margin. There are only "suggested values.® Therefore,
{0 requirements do permit the adjusiment of margins to avoid any




!
l.

values that are Lo0 severe or thal cannot be Justified. The
problem 15 tnal 1t has become common practice to adopt the
"suggested values;® and anyone who Chooset otherwise faces Lhe
hurden of Justifying the marging chosen Incidentally NUREG-0588
states that .argin does not apply to the 4ging component of EQ.
The following additional view was also expressed in response te
another related fssue or problem statement:

The correlation between margin and its contribution to
safety assurance 15 not 1ikely to be gstab) ished

quant itatively with An{ redtonable amount of research; and
it will therafora remain largely 2 matter of engineering
judgment [re! margins in general).

The technical Justification is the lack of preciseness in the
accident scenarios, testing techniques, the number of specimens
tested, and variations in manufacturing terhniques. What is the
justi’ication for not having margin? |f a good technical
justification can be preserted for not having the cyrrent margin
requirements, perhaps marg egui ements can be changed But
just to state that they are 100 severe without further elaboration

iy not jJustification.

alt ."' ¢ “»‘.‘,-o

v he edvances that have been madde ‘'n Qur ynderstanding nf [Q over
past 25 years, and Dased on the TM!-2 experience and PRA 1nsights,
me ad)usiment in Lhe requirements may be possible and peneficial te
he tndutiry Aso. to the extent that focused attention . placed on
perating plant experience and PRA information, equipment performance.
ond it ion and enyironmant monitoring, root cause assessmer and

renging of information, some -relaxation of the more rigorous

pauirements may be warranled, The staff should be receptive 10

roposed changes in thisg regard thal are (a) developed as an Indusiry
111ative. and (b) demongtirated to be technically rustaified

we nend and’or ability to establish post-accident qualificatron beyond
two 1€ Jr week period is questionable

Peer Review (ommenis

cdor.'t understand the i5sue

Beyond L(Q scope

1

This 15 not clear; merits analytical resolution | interpret this
tatement to mean “hat operability does not need Lo be
demonstrated for periods exceeding two 10 four weeks, |.@

nstead of periods of 100 days 10 3 year (1 assume 1t does nol
mean that the LOCA test need not be longer than two O four
weeks. ) I1f the question 15 based on PRA studies that show LOCAS

can be controlled with very 1ittle equipment operating after a fow
days. the NRC should document 115 position. As to the "ability®




o establish post=accident qualification for periods exceecing iwo
to four weeks, the ability exists; out the cost increases with the
duration of the period, The following additional views wAre 4150
expressed in rasponse 1o other related fssues and problem
statements:

There 15 a need to evaluste the use of PRAs to justify shorl
LOCA tests [re: test duration].

11t will be useful for the NRC to establish 11y poesition on
the applicability of PRAs to equipment qualification [re
PRA implications’

A significant number of plants, and al) of the most recently
licensed plants, have establish post-accident qualification
for 100 days. Some plants claim to have established post-accident
1ification for one year [Seabrook, for example, established a
L.aceicdant qualification time of one year). One year 1. nol 2
s1aff requirement; in fact, 1t {3 not even 2 staff suggestion
's an example where post-avcident gualification and monitoring
vided information far beyond the 100 days that the NRC staff
what support is there for the :upposition that two to
13 sufficient?

Laff Assesamenl

"~

ven the advances that have been made in our understanding of LU wver

the past 25 years. and based on the TMI-2 experience and PRA insights
ctment to the requirements may be possible and benaficral to
the 1ndustry The staff shoi.ld be receptive 10 propesed (hanges 1n the

“me .44‘

methodology that are: (8) developed as an industry 'nitiat ve, and (b)

saft
fomonstrated Lo be technically Just fied

o orate testing requirements suggest thal equ
on extends beyond the DRA and into severe 2

be entirely appropriate

Peer Foyigw CQMORNLs

(quipment needed Lo mitigate an accident, Such as a LOCA, must be

demonsirated to be capable of performing its funciior In some
cases. this function occurs after the initiating event Ihis
equipment has to withstand the environment created by the LOCA
unti) called upon to perform, Examples could e a valve needed to
align RHR to the containment sump or RG ° $7 indication needed Lo
assist operators in assuring the plant 1s/remaing stable

Done for conservatism.

| don't understand "Time and dose ratec requirements suggest

that * Documents 1ike NUREG-0588 address only DBAs and the
reauired post-accident servize, and component qualification test
reports are very specific about test conditions. What s Lhe




problem? 1f savere accidents must be addressed, | think there's
no doubt that much presently qualifiad enuipment LAODQL D8
qualified for much service

| aaree. 1t ts true that the doses .<ed 'n (0 thus far may De
very conservative, but | am convincel that this area does not
mer it additional research work becaust

The current accumylated dose, dose rate and time are based
on releases calculated using T1D 13444, Through Lhe sevare
accident studies; it has been shown that this mode! may be
too conservative and result in higher overall dose estimates
for £Q purpotes.

gut, given that the qualification effort is most 'y complete
and 1t has been shown that the materfals used can withstand
these levels, what 13 the {ssue here?

¢ 1t that by recognizing the levels of conservalism, we Can
relax the requiren ¢«nts? [If so, it should be taien up under
the systematic regulatory requirements review nrogram.

Also. this {ssue does not meril any additiona)l vesearch
effort under the £Q TAP because plants onerating today are
not 1ikely to derive significant penefits from sulh
relaxation, The cost of cleaning up the paperwork 1o use
the new reduced dose will be more than any potential
benefit

The ongoing literature review (being conducted ynder contract for
the NRC) should provide confirmation that the materie!’s used (in
qualified equipment do indeed have more than sufficient capabildty
to withstand the doses currently used, and that Lhe 1 1fe 1imits
are governed Dy thermal degradation

Most equipment {8 qualified for some period of time after a DBA.
This varies depending or the operational funciion of the safety
rolated equipment and typically varies from | hour post DBA to 2
years post DBA.

The issue 15 not clear, what time is intended? | am nol aware of
any DBA qualification requirement that Qoes beyond the definition
of LUCAs, MSLBs, and other HELBS

A1]1 reguirements wilhin Lhe sCOpe of 10 CFR 50.49, ncluding time
and dose rate testing, are 1imited to design basis accilents

p i ‘
Ajagaameni

the advances that have Deer made 'n our understanc'"g of £Q over
¢ L5t 25 years, and based on the TMI-Z experience and PRA insights,

me relaxation in time and cose rate requirements may be possible The
(¢ should be receptive to proposec changes in the mel? dology that

o e vV




s (a) Geveloped at an tndustry fnitiative, and (b) demonstirated Lo be .
tecsattelly Justified, b 8

double peak” requirement (i.e., exposure Lo two cycles of miximum :
tomperature and pressure) ‘S not cepresentative of design basi:
~41110ns and mgy he 100 severe.

-~

fepr Revipw (Omments:

2 This was done for conservatism,

g kre wo planning to develop new equipment (and manufacturers) that
will benefit from a 3ingle peak requirement?

¢ valid. but the NRC has adopted a conservative opinicn,

¢ | have not experienced that double peak testing during DBA

simulations was too severe on equipment. [t was changed ‘o one
peak lesting because no credit was given for the assumed margin
that 1t was supposed to rep. 'sent

¢ Merits analytical resolution (i.e., analyze existing information
to reach resolution). Introduction of the “double peak® in LOCA
testing was based on engineering judgment, with the objective of °
achieving reasonable assurance of equipment operability by the £Q.
process. For example, 1t introduces conservatism that heips
counter the concern that only one specimen !s tested to establish’ .
qualification. While-it may not be representative of design 5
conditions. no such c¢laim was intended. The question of whether
i1 15 too tevere, and whether alternative LOCA testing profiles
are adequ iely conservative, may merit more enginoerlng Judgment .
hased on Lhe extensive accumylated data base of LOCA testing (in *
the USA and in other countries); howcver, experimental research i3
not a pri.rity.

f The bouncing qualification profiles in Appendix C (NUREG-0588)
were genevated based on a wide spectrum of postulated accidents,
In some cases, these profiles can be considered to be overly
conservative: however, in the absence of an approved plant-
specific profile, this profile may be used and 1s considered the
m nimum bounding profile. In general, this profile may represent
6 hours of superheat conditions followed by 18 hours of saturated
conditione. The actua) degrec of superheat 15 left as an open
parameter for, as a minimum, the test temperature is to be 340°F
for the time specified and the test pressure is to be equal to or
oreater than the containment design pressure. Obviously. the
higher the pressure the less superheal that will exist for a fixed
tempera'ure. See NUREG-0588 Rev. 1. Part 1i, comment and i
resolution no. 97 for additional discussion on this fssue. One * °
should recognizie that the curve fn Figure C-1 of NUREG-0588 1s
provided for those BWR and I'WR ice condenser facilities which do
not have plant-specific accident profiles available for use in
their equipment-qualification program. 1 must be clear here, the
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*double peak” 1§ not an absolute requirement, but rather, 1t°18 Lo
be used in Yieu of us!ng 2 p.eatespecific containment temperature
and pressure design profile (see NUREC-0588 Rev. |, Seclions
1.1(3) and 1.2(2)

Asigssment
cances that have been made 'n our undersianding { [Q over
cears. and based on the TMI-2 experience anc PRA 1nsights,
iments in Lhe requiremenis ma, vé posh ble and bhenet i al to
Lry Also. 1o the extent that focused attention I8 placed On
plant experience and PRA information, equipment performance.
and environment monitorifig, rodl cause assessment  and
¢ information, some relaxation of the more rignrous
ts may be warranted. The staff should pe recept!ve to
harges in this regard that are: (3) developed as an indusiry
and (b) demonstrate¢ to be technically Justified

temperature profile that was ailowed by the DOR Guidelines

88 for equipnent Qua ‘cal'um (e Ty, for PuRs and
or BWRs) was not fully Justified

Peer Review (ommenis:

It was my understanding that the 1,,, 'ntoimation was used as @
too) for screening when Jr~qing Ingivicual plant DBA analvsées.

r
W &

ach plant was required tL ave Spec pipe break analyses of

|
al) potential 1ine breaks anc these » used in the qualification
proces:

Merits ‘r;‘thc;1 resolution (1.8, andiyle existing In grmalion
to reach resolution) 1t would be helpful 1f the NR({ documented
ts rationale

You are stating that the DOR Guidelines anc NUREG-0588 allows
generic temperature profile: the key word hive 1§ “allowed."
These documents also allow a plant specific analys's In this
case. & plant specific analysis means 4 plant specific profile
for additional discussion on Lhis 1ssue see NUREG- 0588 Rev.tl,
part 11, comments and resolutions nos §7 and 97

Assessment

extent that the generic (riteria are reasonably representative of
ated accident environment, this s mply become part of Lhe
nty that 15 discussed Ir the staff's assessment of the fourl
m statement (above) How! ver n order Lo properly Judge Lhe
of this 1ssue, further aclion 15 warranied Dy the NRC staff
why the generic profiies Couid not be Jjust fred and how

to the plants where the generi profiles were ited

ically do not evaluate the amhienl lemperalures around .Q

basing equipment qualification on aver2ge bulk temperatures
al ambient temperatur




fesr Rey'sw LOmments:

A

Probably true, but in most cases this should be acceplable and
normal plant monitcrlh? thould fdent!ify instances where k&
s1ynificant discrephncios exist, i

(PR] held a workshop on “Monitoring Equipment Enviromments During
Nuclear Plant Operation® in Apri) 10, 11, 1990. Many plants
discussed thair monitorirg methods and many plants continue to add
monitoring,

"ndustry responsibility; mare NRC oversight may be needed It 1s
the industry's responsibility to account for significant
deviations from bulk temperatures where equipment is in.lalled,
and more NRC oversight might help assure that this is done.

This 15 _'nerally true, especially fur equipment inside
containment, although Vicersaes should (and do) take into
onsideration locs) hot ¢ruts. In addrtion, most EQ prog:ams
separate the plants into £Q Jones, and gualification 15 often
based on the bulk ‘empcrature in each zone. lene temperature data
15 used in aging calculations to determine the calculated 11fe of

cquipmer . .

ral{_Asrersmentl’ 3

‘o concern 1% two ‘old:  (4) the amount of thermal preconditiuning

vor 1o [0 testing may nel have been sufficient given the local amhient
wperature, and likewita, (b) the pedk aciigent temperature that the
ypment was qualified for may not D¢ sufficient To the extent that
Lsed attention (¢ placed on operating plant experience and PRA
cormation. equipment performance, condition and environment
taring, rool Ceuse dssessment, ang trending of informatiogn. the
pect of this concern that deals with the adequac) of therma! aging
ames one of minor impertance. Howevar, the aspect of this concern

‘a4l gquestions the adequaty of the assumed peak accident temperature (as

mpared 10 the local ambient Lemperature) should be addresseu by Lhe

SFLE

e vegulations do not state the 4. ceplance (ritleria for qual ' fying

pment hased on operating experience

~gr _Review (ommenis

Probably ‘rue, although L 1§ difficult to demenstrate
gualification of components that wil) see 2 harsh environment
using operating experience since that experience will not
duplicate a LOCA or HELB.

This is a valid point.

To my knowledge, the use of operating experience 1o qualify
equipment has not been practiced and is frowned upon. Thus, 1t is
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probably unnecessary 1o try to establish acceptance criteria for
its 5o as an £EQ method

7 Morit analytical resolution; extsting stangards and RGs permil
the «.e of operating exserionte essentially as & way of
estat 'ishing qualified (1fe. However, the rectrictions are such
that 't 15 rarely a practica) approack. The ultimate acceplance
criterion 1 the provision of reasonable assurance thal Lhe
spe ‘1ed safety function can be performed under svplicable
ver. e conditions, including accidents. The following additional

were also expressed in response Lo other related issues and
b'em statements

«
*
.

O

-

[(f has initiated an effort to consider preparetion of a
standard that wil)l address the use of operating exper'ience
'n qualification (re: use of test data vs. other methods].

More effort should bo directed toward applying the lessons
earned during the last two decades to modify gualification
requirements [ro: ge conditioning].

The experience of the 1ast twd decades has demonsirated the
(ficuity of establishing qualified 1ife withoul large
ertainty. DOne alternative to the reguirement for
wialified Yife 15 the use of stress Ltesting prior 10 LOCA
testing and enharced condition monitoring in service [re:
state of the art capabilities]

'
ven 1t ances that ha.. been made 'n our understanding of {Q over
‘he pa A and based onr the TMI-2 experience and PRA insights,
ne A n the =eguirementt may he possible and beneficral 10
he 1nd The staff should be recept ive to proposed changes in if
jard ' ¢ jeveloped as an industry initiative, and t
technically Justifieg
¢d ' assumptions for the release fractions, Lhe Liming
he e 116 chemical form of the release, and accirdent
ja! fects resulting from equipment response, ar mmediate and
term ( ay be ocverly conservative and inappropriate
Pee Key " mments
d e L rye
r r
1 » valig 1ssue
¢ The large radistion dose used in EQ programs in ihe US does seen

to be overly conservative

Modern sophisticated electronics are more suscepl!




radiation doses and thus the use of 1nis equipment 1§ Jeopardized
by having overly conservative radiation requirements The
alternative 1o new equipment 15 raliance on old, less afficient
and less reliable technelogy.

" Another source term (Draft NUREG 1465 source term) has now heen
approve by the MRC staff for use tn the CE-System 80+ plant
casian. There 13 no reguirement L0 switth 1o the new approved
source Lerm: however, those plants interested in switching should
contact the NRC staff and for further dis usefons In addition,
(he staff 13 also in the protess of review.ng an additions! source
term for the AP-600 design. Consequently, there are currently two
staff approved source terms available (TID 14844 and Draft
NUREG-1465 source terms) for use in EQ: and upon tompletion of the
NRC staff review of the source term proposed by the AP-600 design,
there could be a third .

S1p'' Assesamenyt:

b the advances that have been ade in our understanding of £0 over
the ast 25 years, and based on the TM]-2 experiance ant PRA 'noights,
some adjustiments in the requirements may De possible and penefci1al to
thee  ndustry the s1aff should be receptive Lo propused changes n Lhis
reL hal a4re a) developed as an 1rgustry nittatrve, and

dne - ttrated to be techairaily Justified

L vral evenprion for radiation Juadirficaticn testing of equipmrent

exp wd 10 low-level radiation may be well suited or £Q purpose. under
(octain gefineg Corrcumitanies

Peer Reyigw fommeni:

? (ould be Lrue
b | thought that we had a general examption at 10° (or 10%) Rads
except for solid state elecironics. If not, | agree there should
be one.
¢ This 1s@bt valid. We stil) do not understand long-term, low=d" @
pffects B
o Herils lytical resoluticn (1.e., analyze existing informetion
to reaciresolution). This »oint has been discussed at length by
the £3 aity; and releve * informition exists in the
leratd It should be feasible using existing information for
he NRC document 1ts position
¢ he NRC aff position on this issue 13 that electronic equipment
within the scope of the £Q rule that will 90 exposed to trtal
inteqra doses of radia‘ion less than 0" rads (10° for other
equiome s considered to be in a mild environment. Therefore,
aviron@Bntal qualification in accordance with 10 CFR 5D 49 {5 not
require This position is based on literature searches, comments
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from industry, and NRC exper'‘ence. If new or additiona! data I3
ava'labie to support & posiiion gifferent from this, that data
should be presented to the NRC for review,

Statf{ _Asiersment:

Cor the staff assessment 0f Lhe previous problem gtatement

I+ arcas cesignated as radiation-harsh only environments or high energy
o hreak (MELB) areas, the conservative assumptions used 'n

ca i ulating radiation levels make it gifficult (1f not impn pible) L9

Jparade 1o the more modern And efffcient digital equipment.

Pegr Reyigw Comments:

i Digital «quipment (and an»log) can de adversely affected by
radiation so the focus of the fssue should remain on ensuring safe
oper .tion of such equipment. 1f 1icensees can justify a lower
level of radiation exposure than originally dgetermined, this new
Ve ut should be «1lowed.

h 1f this comment i3 directea at the methods used to calculate the
potential radiation environment, ft should be discussed with the
Radiation Protec.ion Branch, Nevertheless, it 1s known ard widely
accepted in industry, that electronic equipment (which includes 2
significant amount of the more modern and efficient di?ital
equipment) 1s more susceptible to radiation damage at lower
thresholds than other equipment. I1f the current methods of
catrilating the amount of radiation {n a given environment is
ina.curate or incorract, then perhaps 3 fresh Yook at this
cituation 13 warranted. However, evidence Lo support a new
investigation shuuld be presented to the Ragiation Protection
Branch .

‘.\"‘f'.\‘)ﬁ“Q)m(:t

G the statl assessments of the Lwo previous problem statemer!
may not be appropriate for the NRC to requ.re !‘'censees to eitner
sment the new source Lerm "acruss-the-board” or not at all, instead
aVluwing licensees 1o use Lhe new source term 'nitially for distrele
catrone (swch as n £Q radiation-harsh envtrynments) Allowing
me flexibility in applying the new source term would allow licensees
recalculate the exposure tevels of some EQ components withou!

¢,oending sionificant resources to update all of the post~accrdent

o ocedures ang calculations relative to £Q. Flexible use of the new
rco term could help to eliminate somé componants from the costly
suirements of 10 CFR 50.49.

cer Review Commenls:

a4 The focus of the ‘ssue should remain on ensuring safe operation of
equipment. If licensees can Justify a lower leve! of radiation

©




erposure than or\gtn|1;y deternined, thiz rew value should be

2l owad

b This 15 not valid. You can not have ft both ways: you either use
the new snurce term orvyou 40 nol

s Tre intent of Lthis comment 15 not ¢lear. It seem as If 1L i3
be 1ng sucgested that the NRC should permit partial use of the old ‘
ard partial use of the new source terms for £Q. If this is the

1.6 then we would be creating a third source term. [f someone
oroposing 4 new source term for EQ only, this proposal should
be presented to the NRC for review and comment. Otherwise this
rment seems technically disoriented.

alafl A egamenl

Sop the taff atsessoents of the three previous problem statement:

The cos ( qualificatinn test‘ng 15 a barrier to the introduction or

adap at - n of now products 'hto ths wuclear industry

Pegr Rev w Lommenis i

\ 1| di=onstrated the need for £Q. While cost is a factor, safety
misl be maintained., !

b No douht about 11t

The current NRC research prugram may result in reduction of some
r rement s

4 ot agree. Cost per se should not be a Dasis for modifying
(y requirements; reducing the cost can be justified only by
et that do not compromise reasonable assurance of safety
¢r i le Lhe statement 1s a reatonable observation, it does not Dby
e'f sugget a course of action
¢ dualification testing s necessary because {t provides information
atout eguipment that {s unattainable in any other manner it
res quality, provides cenfidence, traccability, and most of
P t provides and demonstrates safety
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AP that hav» been made in our understar
the pa sears, and based on the TM[-2 experience, P
ant J1ing experience, some adjustments in the req
\0

14

nef al 10 the industr) The staff should b
hange n this regard that ar’ (a) devel

ative, and (b) demonstrated to De echn\”

ped as

y st}

e O C
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Addt technical issues and other considerations thal were
dent! +J a potentia) '1ssues” related to 1

he £Q0 methodology include




Weneral Lasr Kexlew Lommenls

owing “technical i155ues” b ghlight the need for the margin

as been built 1n1p Lhe process

evera) of these issues (e.?., the effects of hot, humid

ons: the effects of steam leakt and Inadvertent spray

on during normal operation; deformation of cable Jacket and
insulation at high stress points) and others), must be considered
gurirg £Q testing, they are not issues that can be (or should be)
es0 ve within the context of Lhe requirements of the £Q rule.
Rather . these are normal operating conditions that need attention
and hould be addressed by mainteniance programs. These conditions
existo” before there were £Q requirements and they would still
exist even 1f there wei e no EQ requirements. When they are
reso!ved for norme) ¢, erating conditions, they will no longer be 2
concern for [Q

The following additions) technical issues should be added to the

el

yire rotardant insulation and jJacket materials contain
halogen compounds that are released during irradiation and
hermal exnosure Halogens, in particular chlorine, trapped
elween Lhe Jacket ang insulation, can enhance Lhe
coradation of Lre insulation. Aging cables without 3

achke' can provide a nonconservative estimate of insulation
fe

t has been established that low dose rate has a greater
mpact on degradation than high dose rate. A dose rale
,alue should be established that will provide a conservalive
estimate of degiavation. This value would then be used to
radiate materials to simulate fleld service aging

‘rr the majority of instrumentation cables, the leakage
~urrents have not teen measured during a DBA. Leaxsne
urrents should be determined for the whole cable system
uding splices, penetrations and end connectlions

-

used attention 15 placed on operaling

ipment performance, rond)

4 on eqQu
root cause assessment, and Lrending
searadation concerns are ¢f minor importiance
oncern pertaining to leakage currents, action
aff to better understand and resolve this




' This was & big 1ssue around the 1983 time frame at the £00 level.
It fe)1 through because it was impractical.

b | disagres. As one of those involved in the long and arduous
effort on this topi® during the early 1980s. it 15 still fresh in
my memory, and every one involved agreed that this 15 =ol
desirable. If {t was consioered then to be unfeasib!
economically, and undesirable technically, what has changed NOW to
warrant its reconsideration? Do we really want to be lulled into
a false sense of security provided by Lhis “accreditation’
process. Lven its big oroponent, IEEE. wh.ch published IEEE-650
hat withdrawn the stangard for lack of ‘nterest and acceplance by
the labs and the industiry

Es This ts a valld 1ssue.

d Qualification and coertification of testing laboratories should be
performed vsine common non-nuclear industry processes and imposing
ruclear QA requirements,

¢ | do not agree, Considerable effort was expended on this topic
about ten years ago. It was concluded that, while there might be
some benefits to .ertification, the leve) of £Q business was too
small for test laboratories to absorb its costs. Since the level
of £0 business is much smaller now than it was ten years ago, the
prospect of implementing a certification program now appears to be
negligible.

f [xamples should be cited when .tatemenis such as this are made

S1aff Ascesament:

The staff anre.. with the view (stated above) that gueiification and
certification ~* testing laboratories should be establisned using common

non-nuc) industry processes and imposing nuclear QA roguirements.

wiile it the responsibility of the industry to ensure that testing

laboratories are adequately qualified to perferm [0 testing, the NR(

ctaff should assure that qualification tec*ing s beiry properly and
nsistontly performed through developrent anc implemertation of ongoing

[0 auditl and inspection activities

determination and resolution of worst-case electrical cooditions

Peer Review Lomments!

2. | disagree. To the best of my knowledge, to the extent practical,

cuch conditions have been inciuded in the qualification programs.
1t is true there have been a tew lapses. This is an education
problem but not a problem of lack of, o clarity of requirements.
L0 was a rapidly evolving technology when much of the work was
done. Surveillance, maintenance and condition monitoring, I f
properly implemented, should take care of any past lapses.
Training and education of engineers involved in specificaticn of
[0 requirements should minimize, 1f not prevent recurrence.




‘Wt e »
o ®
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b The statement 1§ t00 non-sperific,

¢ The electrical extremes of most equipment {5 known and
demonstrated during qualification programs.

d Industry responsibility; merits analytizal resolution. A va'id
concern since worst case conditions are somet imer overlooked in
currtnt EQ practice. However, this does not absolve the nuclear
industry from identifying and resolving worst case conditions as
part of its responsibility to operite plants safely. A tightening
of 0. surveillance, and maintenance requirements can help assure
that adequate attention 15 given to worst case conditiors.

Staf{ Asseasment:

while the staff agrees with the view (stated above) that ihe Vicensces
a1 e responsible for identifying ard resolving plant-specific conditions
iral were ol preperly accounted for during ?O testing, the NRC staff
vhould:  (a) assess the informat ‘on gained ocver the past 25 years

perta ning to [0 and worti-cise oo dittung, ard (b) assess pas!
qualification practices. to determine if any specific concerns exist.
Ihe NRC staft should assure that plant-specific conditions are properly
4 Lounted for through development and implementation of ongoinu EQ audit
ard inspection activities.

v ovolution of radration and temperature stratification effects and

bydrogen burn scenarios,
reer R w_Lommerts:
. | agree that such stratification effects may not have been

addressed in the qualification ¢stablishment phase. Inc ed. they
could not have been because these are site and configuration
specrfic problems that could not be addressed in any generically
developed program such as EQ. Only review of operating and
failure experience, and root cause analysis coulC address these
effectively. 1 am familiar with some instances of such conditions
having been fdentified and corretted through vigi\ancc in
maintenance and roct cause analysis programs. herefore, | must
conclude that valid as this may be as an EQ issue, it merits
research attention only to period!zally review failures and rool
causcs: and notify licensees. This function 15 effectively being
performed through the existing NRC generic communication program.

My recollection i3 that the EPR] test program performed during the
mid-1980s, did show that hydrogen burn 15 not & significant
concern for harsh environment qualified equipment.

t Tuis 15 a valid issve.

They orobably do (at least hydrogen burn). How will you address
hydrogen burns?
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Hydrogen burn testing was doue Dy EPR]I in the 1980°'s to establish
that the impact on otherwisa haril yualified equipment was
insignificant.

Industry responsibility: merits amaiytical resclution The
industry can contribute t¢ resolution of temperature and radfation
stratificatien effects in part by monitoring environmental
conditions in appropriate parts of the plants.

The NRC conducted an extensive investigation of hydrogen burn
scenarfos about a decade ago. It is not clear whether the concern
is due to lack of knowledge of the NRC's resolution or
disagreement with the resolution. If existing information on this
tovic 1s inadequate or not adequately promulgated, the NRL can
taxe corrective action.

Mydrogen burn scenarios are outside the scope of the £Q rule
Temperature and radiation stratification that resull from 2 gesign
bas!is accident are within the scope of the EQ rule, and equipment
within the scope of the rule s.ould be qualified to withstand
these conditions

Assessment

assess the ‘nformation gained over the past 25
{Q, hydrogen burn, and stratification effects. and
ficant safety problem exists

d
R
¢ iant

-
o ’ ,

on of MSLB vs. LOCA environmental conditions;

Peer ;'-f iﬁ[ ’gmiuoa

This 15 not an is3ue

don't appreciatesthe MSLE vs, LOCA consideration because £0
testing uses enveloping techniques 1o establish worst case
requirements. Wher an ftem {s required to be qualified to both
MCLB and LOCA conditions, both prof‘les are enveloped by one test,

which 15 {nherently more severe than either one alone

¢ not clear

o

’ ¢ t o ]
Assessment

ern was identified by the staff t~rause MSLB conditions (whiCh
more severe than LOCA conditions were not recognized Guring
a) qualification efforts further, .*@ subscquent practice
mparing the MSLB equipment surface temperature to the bulk LOCA
remperature as a basis for MSLB qralification was queslioned Action by
the NRC staff 1s necesiary to de'¢ mine, based on the additironal
format 1on Lhat has been obtained over the past 25 years and based on
cat .on practices, whether this concern represents @
ant safety problem, and whether additional measures are




colf-heat1ng ef fects of cables)
"

(&

Peer Rey'ew (ompeniy:

o

Q

'dfl

Based
effec!
pxten!

"t
4%

-~

ated accCl

disagree, This has Seen addressed by assuming @ cable operating

romperature 15 al rate. conditions ar very close thereto. 1f

sihing, the industry practice 1§ probably more conservative Lhan
needs Lo be given tha derating of cablas in their applications.

{g 146 a valid issue

J1f heating effects in cables has been typically considered.
is normally would effect only power cables and cables are
rmally powered to worst Case conditions during DBA testing.

-

>

\

40 not agree. ~able qualification practices 0o account for the
{ heating effect of cable energization: In fact, the industry
aims that this was done t0C conservatively tn some EQ programs.

. 4 .
;5R55MENN

the peer review comments (4bove), 4% .appears that self-healing
have been considered at“least to some degree. Also, to the
‘hat focused at.ention 18 pliced on operating plant experience

nformation. equipment performance, condition and environment
ng, root cause assessment, and trending of information, this

smes one of mincr imporiance

o in simulating accident conditions (e.9.. containment spray,

This 1¢ not a valid 1ssue,

perly equipped commercial laboratories have no problem
ating accident conditions

”
-
.

The issue |s not clear.

Ayeessment

may be some variaiions and uncertainties in the actual conditions
re established in Lhe (0 test chamber, bul Lhese should by minimal
is properly instrumented Recognizing that the

ent conditions were dgetermined through analytica)

s contained inherent uncertainties, the concern seems 10
nificaence. However, development and implementation of
ng audit and inspection program for £Q testing |aboratories will
sadress this issue. Also, see the staff assessment regarding

ation of [Q testing laboratories (above)

hamber
-
(S
that al

0
S
ttle $19
]

ferte of hot. humid congitlions,

>
(" o)
o>




Peer Reyiew Commepls:

)

5-0

o

| agree, humidity canrit be accelerated. Heat in combination with
humidity may apply to specific locations in some plants. Generic
programs such as EQ -annotl address this effectively. But properly
implemented surveillance, inspection, maintenance, and root cause
analysis pro?rams can be effective. Additiona) research cannot
satisfactorily address this.

This 1s not a valid issue.

The 1nng term axpoture of materfals to heat and humidity, if not
identifled as part of the assumed environment, will cause
differences in performance. Some effort should be made to
identify the environment properly and reseirch t‘mulation
techniques. The military style timulations may need modification.

Merits analytical resolution (i.e., analyze existing information
to reach resolution). This s a valid concern in accounting for
aqin? degradation, because t vre 15 no practical method of
accelerating humidity effects that can be correlated L0 «
qualified 11fe. However there are humidity stress tests that can
at least provide some indication of the endurance of equipmeni
under humid conditions. Humidity stress testing has been
‘ncorporated into at least one standard, IEEE Std 650 for battery
chargers and inverters.

't _Apses gnl:

‘he extent that focused attention is placed on operating plant

coorience ang PRA information, equipm .t performance, condition and
. ironment monitoring, root cause assessment, and trending of

‘ormation. this issué becomes one of mino” imporiance. However, given

{he
pa
an

i\ r

alvances thot have been made in our understanding of EQ ovcr the
¢ 2% years, and based on the TMI-2 exper‘ence and PRA fnsights, some
~tment¢ in the requirements ma, be possible and pbeneficial to the

justry. The NRC staff should be receptive 10 proposed changes in this

reqard that are: (a) developed as an industry initiative, and (b)
demonstrated to be technically justified.

B

n

effects of steam leaks and inadvertent spray actuations during

vnal operation,

Prer Re.igw (omments:

a

| agree, this is a valid concern. But, it is one where only
gxperience in the plant can guide the determination of areas of

vulnerability. 1t may apply to specific locations in some plants.
Generic programs such as EQ cannot address this effectively. But,

oroperly implemented survcillance, inspection, maintenance, and
root cause analysis programs can be effective. Additional
research cannot satisfactorily address this.
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(s a valid issue; what about operating experience 10 address

>

Thi
(':‘k7

fauipment ualified to harsh environments should not experience
problems when exposed to steam leaks ano inadvertent spray

~

actuations. 1f they uo, then the qualificatton is suspect until
the issue 15 resolved

Industry responsibility; merits analytical resolution. This 15 2
valid concern, Whure experience predicis that certain equipment

n certain locations fs expected to be subject to steam leaks and
{r.~dvertent spray actuations, the EQ program should incorporate
testing (such as humidity stress tests) te simulate these service
conditions. Where such events were not anticipated in the EQ
program, the existing program should be supplemented by additional
testing or enhanced condition monitoring to assure that equipment
s refurbished or replaced when il 15 nO longer able to operate a3

i e
eq erd during a DiA

a Q) with the view (stated above) thal properly 'mplemeniled

{ ns tign, maintenance, and rool cause analyy's programs

ctive in addressing Lthis probiem, Therefore, to the extent

4 attention is placed on operating plant experienie anc PRA
equipment performance, condition and ehvironment

root cause assessment, and trending ot 'nformatior

one of minor importance

f cable Jacket and insulation at high siress ¢ nts

¥ s v ( 3
Peer Revigw (ommenis

L8l

{

f

disagree. | recall that some work was done by Sandia and TVA to
answer this concern. That should be sufficient to address the
concern generically. Still, this concern ‘1) remain because
generic programs such as 0 cannot address this completely for all
variations But, properly implemenied surve 1lance, 'nspection,
maintenance, and rootl cause analysis programs can be effective,
additional research cannol satisfactorily address this 1ssue

¥

¢ V2 G concCer what about operating experier

address this fssue?

Sandia did perform some tests of cables hung over sharp edges and
concluded that cut through did not occur. Given standard cable

ling practices and cable routing practices, sharp edges 1s most
kely a rare event and nol considered a common mode failure.

N
pu

Industry responsibility; best resolved by the industry

I3

Assessment




ctaff assessment re: the effects of steam leaks (above)
effects

" . , 3,
Pegr Review SOmmenis

thye

| agree. Generic programs such as EQ cannol address ;

pffectively, But properly impiementied surveillance, ‘'nspection,

meintenance. and root cau:e analysis programs can be effective.
ditiona) research cannot satisfactorily address this

a valid 1s-ue: what about operating experience to address
this
Mott harsh qualified items are qualified assuming exposure L0
sprays and steam, or otherwise are protected by seals and
sealants, which have documented effectiveness in their own EQ
tests. Thus, dust particles, which are assumed to be larger,
would have 1ittls effect. Additionally, most LOCA simylation
chambers would contain cons.derabls contamination as sprays are
recirculated, thus simulating dust and other contamination
conditions

]

Industry responsibility; best resolved by the industry

ficant concern

aqree. Generic programs such as EQ cannot address this
effectively. But properly impiemenied surveillance, inspection,
maintenance, and root cause analysis programs Can be effr tive
Additional research cannot satisfactorily address Lhis.
This 1s a valid issue; what about operating ¢ lerience to address
this concern?

Industry responsibility; merits analytical resolution. The
]

following additional views were also expressec in response Lo
sther related fssues and problem statements

Wwhere experience predicts that equipment in certair
locations is expected to be subject to steam leaks and
inadvertent spray actuations, Lhe £Q program should
incorporate testing (such as humidity stress tests) to
simulate these seivice conditions. Where suct pvents were
not anticipated in the EQ program, the existing program

~




should be supplemented by additiona)l testing or enhanced
conditior monitoring to assure that equipment 1s refurbished
or replaced when 1t 15 no longer able to operate as required
during a DBA [re: the effects of steam leaks).

Humidity represeits a valid concern in accounting for aging
degradation, because there {s no practical method of
acce1eratin? humidity effects that can be correlated to a
qualified 1ife. Howevar, there are humidity stress tesis
that can at least provide some indication of the endurance
of equipment under humid conditions. Humidity stress
testing has been incorporated into at least one stardard:
[ECE Std 650 for battery chargers and inverters [re: the
effects of hot, humid cond!tions).

Staflf Asspssment:

Foouned attentron On operating plant experence and PRA information,
paupment performance, condition and environment monitoring, root cause

4

cument . and trending of formation, will help to eddress thit
COong ern However. NRC staff action 15 nec2ssiary 1o determine, based on
‘he additional information that has been obtained over the past 25
yi whether long-term exposure to moisture rv resents 4 SlQN\flcanl
atvty problem and whether additional measures dre warranted

the impact of fire scenarios, protective features, and fire fighting
act ivities, including (for example) smoke, fire-retardant coatings and
v, barriers, fire suppression sysiem actuatior and broken Cr leaking
f1ammable gas 1ines;

Peer Review Commenis:

A | agree, 'his is probably a valid concern and may not have been
fully addressed in existing qualifications. A study of the
expected effects, the methods for factoring them in establishing
aging parameters, and determination of the levels cf margins that
may cxist in current aging programs is appropriate.

b This is a valid issue; needs to be addressed.
¢ Industry resnonsibility; merits analytical resolution.
taf ( Assessment:

A t1on 15 required by the NRC staff to assess Lhe impact of fire
onarios on £Q and to determine if this represents a significant safety
nlem and whether add‘.tvona‘ measures are required

\he consequences of combustible gas and chlorine formation;

\

Pegr Reyiew Comments:
a | uisagree, this is plant design and physical facility
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5 ;
configuration contrnigpisoo,‘Wlt.ahould not be treated as an EQ
fssue. b Nl

b This 1s & valid concern; needs to be addressed.

Staff Assessment:

fotion 15 required by the NRC staff to assess the consequences of
combustible gas and chlorine formation and to determine 1f thys
ropresents a sigaificant safety problem and whether additional measures

are required,

nterface nffects between components that are tested separately.

Peer Reyiew Comments:
a | agree; with some exceptions, the test progrums completed thus

far have addressed inter.aces mostly separately. But, 11 should
be noted that they have been addressed in the context of the
overal)l qualification of the equipment item to assure that the
safety functional capability of the equipment in harsh
environments are not’¢ompromised.”™ We may argue about the
acceptability of some of the evaluation practices amployed.
Barring a detailed evaluation of the various configurations of
interfaces, and determining an acceptable method for each
configuration (of course, we may need tests to validate). it wil)
be Impractical to determine whether or not there is an EQ 1ssve
here that could potentially challenge what has been done 1o date.
From my knowledge of what has been done in qualification. and the
destgn installation, maintenance and testing aspects of several
classes of equipment, my opinion 1s that such an effort may not be
cost effective. Individual evaluations on a case basis,
particularly based on failure expericnce review (which
incidentally 15 the current HNRC and industry practice) may be more

effective.
b This is a valid concern, needs to be addressed.
¢ Interfaces of equipment are qualified along with the equipment .

The test laboratories have to interface to the equipment 1nside

chambers and thus this knowledge was passed along to the industry

in EPR] NP-5000, "Handbook on Electrical Interface Sealing,” 1988,
d Industry responsibility; more NRC oversight may be needed.

Staff Assessment:

e staff agrees with the view (stated above) thet licensees are
re.ponsible Lo ensure that equipment interfaces are adequately
qualiiied. Focused attention o. operating plant experience and PRA
\nformalion. equipment performance, condition and environment
moniloring, root cause assessment, and trending of information, will
help to address this concern, However, NRC staff action is necessary to

A-59

"

73



ramnentate {
O ensailiory aii

»
-to-harsh area £EQ boundaries are

]
{

. 2 ~ r aad sl 1
bility ot @ LOCA, HELB event during

I
Veer 0;_2\“&,.
TN A5 TSR

| agree, this is a valid concern but: it 15 not one that could be
resolved by additional research ®¥1t%should be addressed through
plant configuration control programs,

Thie is a valid issue; needs to be addressed
is not cleqr

ng judgement umon sense should resolve this issue

anc emc ) be tec ally Justifired

ts on performing periodic mgintenance (1 € £0
idered t0 be inoperable at the end of their qualified
method useo to determine qua'ified 11fe” contains
and conservatisms):

ree. This concern arises beC.Jse of our treatment of
sali{ied 1ife as cast~in-concrele number, despite all of its
certainties. This concern will be moot {f we can agree that,
en the nature of the uncertainties behind the qualified life
mates, 11 it more as a yard stick than as
absolute do-or-die number an interim solution, the NRC

neider allowing the utilities to use the 25% grace period

Nnow allowed for lech el ;erp“}an(@' for £0
ntenance al justification can be developed for this

t €O

considering the granting of
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flexibility for end of 1ife determinations. The reason
assumptions and conservatisms are used is to dea) with a complex
process for determining end of 1ife. These assumptions and
conservatisms must be replaced with.equally valid fnputs before
they are removed or altered.

d Merits analytical resolution. Qualified 1ife is at best an
estimate of the perfod for which the required operability fis
reasonably assured. The uncertainties ~in qualified life
determinations are not consistent with considering equipment
inoperable at the end of qualiffed 1ife. There is now a need to
evaluate a'ternatfves to the qualified 1ife requirement.
Operating «xperience and enhanced condition menitoring are among
the alternatives that should be considered. The following
additiona) /lews were also expressed in response to other related
1ssues and jroblem statements:

Nei*her accelerated aging nor aging analyses are very
reliable ac method: of estimating qualified 1ife.
Basically, 1t is not Jea.ible to account for aging in a
technically rigorous way. Regulatory oversight can at best
rule out any excesses in the aging component of
qualification, taking fnto account the limitations of the
process [re: reltance on-analytical aging calculations).

The experience of the last twe Jdecades has demonstrated the
dgifficulty of establishing qualified 1ife without large
uncertainty. One alternative to the requirement for
qualified 1ife 15 the use of stress testing prior to LOCA
testing and enhanced condition monitoring in service [re:
state of the art capabilities].

“ Industry responsibility; best resolved by the industry.

f At the end of qualified 1ife EQ components are/or should be
capable of withstanding a design basis accident. Therefore, it
may appear to be capable of providing additional service. If a
plant wants to continue to use a component, additional testing is
required to demonstrate that the “family of components” 15 € able
of proviging additional service in addition to being capablefof

withstanding & design basis accident. The method used to

determine qualified 1ife is not perfect: but until a better Pethod

s developed. it 1s the best available.

Stoff Assessmert:

The staff agrees with the view (stated above) that this problem igmbest
addressed by industry, and the NRC staff should be receptive to a
proposed resolution of this problem that is: (a) developed as an

industry i1nitiative, and (b) demonstrated to be technically just

the accuracy of test instrumentation;
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Peer Review Comments:

. This has been sufficiently dealt with throu?h industry review and
NRC audits. It is true that an occasional lapse here and there
has been discovered, and will probably continue to be discovered
in the future as well, We must recognize that in any human
endeavor, 11 1s impractical to eliminate such lapses, especially
when 1t involves exacting attention to numerous details. The
answer lies in our QA/QC systems, nol additional research.

b This is not an EQ fssue; this is. QA:
¥ Industry rospon;!bilit{; I am not aware of any deficiency in the
requirements for test instrument accuracy and calibration. If

there is any deficiency with comoliance, it is primarily the
industry's responsibility to correct the situation.

staff Assessment:

{.sed on the staff's review ua ' EQ-TAP Action Item 2.e [10]. this does
not appear Lo be a valid concern. Instrumcnt accuracy was spec:fically
reviewed by the staff during Lhe on-site EQ inspections that were
performed at each plant

documentat ion requirements. and

Pger Review Comments:

o No further work should be required on this. The standards and NRC
requirements are sufficiently clear. This is an education
problem, not a research 1.sue.

b This 1s nct an issue; established by IEEE Standards.

¢ The concern is not clear; the *cecific documentation problem(s)
should be identified.

d. Based on my experience in reviewing EQ documentation, | often
wished for more relevant information.

“ Documentation is required by the Code of Federal Regulations
(i.e., 10 CFR 50.49 (J)). One of the primary purposes for
documentation is to insure quality and traceability of components.
Changing the Code of Federal Regulations requires rule making.

The NRC has no basis nor inclination to pursue such a change.

Staff Assessment

A (ertain level of documentation must be maintained n order to be able
to dqemonstrate that qualification does in facl extst The staff's
roytew under L0-TAP Action Item 3.e (10] indicated that specific

4o umentation requirements we e mposed, but perhaps 1t could be argued
thit the requirements are 100 strict and unfounded. The staff should be
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roceplive to proposed changes in the requirements that are: (a)
de.eloped as an industry initiative, and (b) demonsirated to be
technically Justified.

other considerations relet‘ve to EQ, such as mechanical and flow-induced
cibration, sersmic effects, dynamic effects, etc.

Peer Review (omments:

- | disagree. Tlhese are not within the scope of environmental
qualification. They should be addressed separately.

b This 15 a valid issue.
¢ The 1ssue is not clear.

Staff Assessment:

The resolution of other issues that were handled separately from EQ but
that could have a dcqrad\n?;1nflu nce on equipment qualification, such
as the 1ssues of mechanical and flow-induced vibration, seismic effects,
dynamic effects, etc., should be reviewed to assure that £0 has not been
compromised by the resolution of these other issues.

(' lowing problem statements expand on certain aspects of this 1s5sue:

( ntinuous submergence prior to harsh exposure has not been addressed.

Peer Review (Oomments:

a | am not aware of any areas where EQ equipment 15 normally
submerged.
b Need it .. addressed? If 1t's part of the normal environment,

aging should address 1t. But does it really happen for electrical
equipment?

( This 16 a valid rssue.

¢ The NRC staff position on submer?once is straight forward and
clear. 1f an item of equipment 13 submerged during normal
operation and/or during accident conditions, then that item should
be tested for EQ purposes in the submerged condition. The staff
has always stated that the test conditions should always, to the
extent practicable, represent the installed conditions. To date,
no one has presented an acceptable alternative to the NRC staff

position on cubmergence.

¢ oaff Asgessment:

fcused attention on operating plant experience and PRA information,
pquipment performance, condition and eavironment monitoring, root cause
sosessment . and trending of information, on an on-going basis will help
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1o address this concern, However. NRC staff action 15 necessary 10

A-termine 10 what extent this 15 a valid concern, especially for plants
that came under the £EQ criterta of the DOR Guidelines and NURLG-0588,
ategery 1!

the momentary electrical effects of the nostulated initial peak
remperature and radiation stresses have not been addre ,sed.

Peer Revigw Commenls:

B why not? Test specimens should have been energized at the time of
the event's simulation so why 15 this an issue?

b. This is not a valid issue: this is checked during LOCA.

¢ The issue fs not clear.

d This comrent needs clarification.

aaft Assessment

Rased on the peer review comments. Lhis does not appear to be a valid
concern. However, the NRC staff should review the ynformat 1on that has
been gained over the past 25 years relative to 0 and clectrical
phenomena that are 1ikely to occur during event scenarios to determine
whether further action 1§ warranted to address this concern

comparison of the calculated MSLB surface temperature to the LOCA bulk
temperature may not assure that the equipment will survive Lhe MSLB
ernvironment

Peer Reyigs (Ommenis'

2 | am not aware of this issue.
b Needs to be consioered.
C Industry responsibility: merits analytical resolution. Although

1t is the industry's responsibility to account for MSLB effects,
additional quidance from the NRC would be helpful.

d. fquipnent qualified in accordance with the requirements of 10 CFR
50 49 will withstand the worst-case design basis accident
conditions. Often the worst-case conditions are a combination of
LOCA and MSLB scenarios. A LOCA will 1ikely produce the peak
conditions and a MSLB will likely produce harsh conditions for a
longer period of time. Consequently, plants often develop a
composite profile for testing purposes that includes peak LOCA
conditions with the duration of a MSLB. This approach assures
pquipment survival for both LOCA and MSLE environments.

Staff Assessment:

The concern is that the bulk LOCA temperature 15 an averaged value, and
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temperature
: (a) O
¢ on the conta
) . ay uf€i. (b) use of the bu
re as 2 basis for qualification of egquipment for MSLE
may not be sufficient. Action by the NRC staff is necessary
hased on the additional information that has been ottained
25 years and baseC on past qualification practices
temperatures that were required for LOCA and MSLB
n were appropriate and whether additional measures are

{

»tal conditions for accidents other Lhan for LOCA (such as
were not defined for at least 65 power reactors The staff
recognize this factor in its resolution of Task Action Plan

1ew_(omments

the early '80s, NRR formed an EQ Branch to resolve issues such
yhis one. The Containment Systems Branch provided input of
ntainment temperature profiles of both MSLB and LOCA to the EQ
Branck The {ssue should have been resolved more@ than ten years
g0 by the EQ Branch, but the reso Jytion may not have been
ecognized and/or characterized properly by RES

am not aware of this issue

Based on a value/impact assessment, the NR(L staff concluded that
2ok Action Plan Item A-21 has a low priority ranking. However
the accident analyses for plants do consider 2 MSLB accident, and
ensees develop pressurr and lemperalure pyrofiles based on those
derations. EQ test profiles are subsequantly developed from

accident analyses.
Assessment
c1aff assessment for the previous problem statement

final posi n" regarding the velocCily profile

.
| . | p - b A
jring DIC Wwn was pengding comp eton 01 ask #

g T a A_9 ;
10r f Task A-2]1 was 'ncompietle
4

0
and this issue may need to he rev)

position” on this issue 1§ not apparent, but there 15 no
such a generic resniution The velocity profile 15 only
in very few cases (such as APE00). whe'e plant-specific
led analysis should be performed

ot aware of this issue




|

prall Assgiinend

Ihe concern is two-foldi. (a) resolution of the “velocity profile

aspec’ of T4P A-21 may not be arpropriate {f the velocity profile 1s
jspendent on the resolution ¢ MSLE vi LOCA conditions (see the
arevious problem statement), and () the “velocity profile” represents a
fynamic effect that may not have been adequately addressed in terms of
oo the last bullet under B.2, above). Action i$ required by Lhe

NRC staff to address this concern.

he DOR Guidelines and up to the mid-1970s.
equipment contained few performance
cceptable performance of cable systems

For plants qualified under 1
cendor specifications for £Q
requirements describing the a
under harsh conditions.

peer Rgview (omments

a s there a problem? Separating the shortcomings of the DOR
approach, each cable qualification test demonstrated that cable's
sbility or fnability to function in-the originating plant's harsh

environment.

Given the change rate of equipment/cables, many of the old
components may not be in the plant. The first step would be to
perform an inventory of the materfals in the plant.

¢ Industry responsibility; more NRC oversight may be needed It is
the industry's responsibility to verify that the qualification
documentation provides reasonable dassurance that cable safety
functions can be performed as required. 1f the original
qualification is found to be deficlent, ajditional testing or
other approaches to assuring operability may be necessary More
oversight by the NRC may be necessary to verify that cable
qualification programs are adequate in this regard

This may be true, however 1A accordance with 10 CFR 50.49 (k)
*Apyiicants for and holders of operating license are not required
to requalify electric equipment important to safety 'n accordance
with the provisions of this section if the Commission has
previously required qualification of the equipment in accordance
with "Guidelines for Evaluating Environmenta) Qualification of
Class 1€ Clectrical Equipment in operating Reactors,” November
1979 (DOR Guidelines), or NUREG-0588 (For Comment version),
*interim Staff Position on favironmental Qualification of Safety-
Related Electrical fquipment.” However, replacement equipment
must be qualified in accordance with the requirements of 10 CFR

&0 49
S1aff Assessment
The performance requirements of equipment are determined by the results

of accident analyses, not vengor specifications. However, vendor
specifrcations (1c the degree that they exi1st) can provide addit ona!l
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assurante that ingtalled equipment are sutted for thetr spo ERT
applicatons Therefore, the staff agrees with the viem (slaled above)
that 11 15 the )icensee's respansibility tn ensure that the
qualification documentation provides reasonable assurance trat equipment
safety functions will be ;.rformed given plant=specific consigerations,

The Sersmic Qualification Utility Group Quidelines do nul recognize the
performance requirements of equipment during design basis evert (DBL).
oniy the damage to equipment that results from a 08? More specific
ceismic gualification requirements may be needed

r

r yir e
B | disagree. In the area of relay performance (contact
chatter/bounce), SQUG does consider equipment performance during
the event.
h Merits analytical resolution., This fssue merits study because of

the lack of consensus concerning the applicabil ity of earthquake
damage data to seismic qual cation. Lack of damage curing an
earthquake does not, per se, assure operability during an
parthguake. Therefore, it seems that earthquake data needs to be
supplemented with analysis and some Lesting (less Lhan a romplete
seismic test) to provide an adequate technical basis for selsmic
qualification. The conclusions of such a study should not be
inconsistent with what are acceptable procedures for seismic
alification of large equipment where testing 1§ not feasible

¢ sersmic qualification is not within the scope of the EQ rule.
S1atl Aaseasment
See the staff assessment of the last pullet under B.2, above,

"he 1imiting undervoltage and underfrequency congitions 4
postulated electrical conditions ‘or seismic 43 compared Lu other

hostile environmental conditions) may not have been assumed tor
ectablicnhing qualification, especially for plants subject to the DOR
Guige !l 1ng

Peer Review (ommenls:
P | am not aware of this 155ue.

L seismic is not included in 10 (FR 50 49 and was not addressed in
the [NRC staff's] operating reactor EQ inspections.

¢ This statement is not exactly clear. If the limiting undervoltage
and underfrequency condi.ions result from a seismic event, (hen
qualification for these conditions should be covered under the
seismic qualification criteria (1.e., Section 3.10 of the standard
review plan). The DOR Guidelines does nol cover seismic

qualification,



Sl Asagsament

ihe stafl assessment of the 1350 bullet under B 2. above

on the staff's review of £Q methooology issues, the following
ommendal ions were made:

in order to account for the numerous yncertainties that exist relative
' 11fication, te provide assurance of continued
time. and ‘o identify any EQ deficiencies that may
¢ should assure that licensees Lake full advantage of
9 f { experience and PRA information, equipment per formanie,
‘ on and environment monitoring, root cause »ssessment. and
-ending of information OA an ongoing basis. To racilitate this effort,
e stalf should also fr'tiate action to include electrical equipmeni
‘ihin the scope of the maintenance rule,

he LRC staff should review the esults of past and ongoing EOQ research
fforts. qualification test results and practices, and other £Q
nformation, and maintain an up-to-date data base containing this
nformation in order toi (3) better manage, catalogue, and share £Q
nformat ion and advances in technology: (b) fdentify specific issues
that may deserve agditiona) research and resolution: (C) provide a bas)s
resnlving £Q concerns; and (d) hetter focus NRC taff and industry
for axample, this data base shouic be used as an initial
s5ing the specific EQ fssues 1isted in f, @, h. and |

source

A
Lef r aqgre

(her [0 resaarch by the NRC staff should only be performed
. based on a wel) defined need for spe.ific information, (b)
2 qood 1ike)lihood that the detired information will be
and (c) the cost of the proposed research aclivily 18
n terms of the expectled benefits to public health and safetly

on of EQ tes.d aborateries in accordance wil generally
non-nuclear prav.ices a\on? with nuclear QA standards 15 needed
¢ that €0 testing 13 properiy and consistently performed Also,
o NRC s1aff should perfodically monitor the performance of EQ testing
aboratories through development and iralementation of £Q audit and
activities

staff should assure Lhatl plant-specific conditions are properly
sccounted for by licensee £Q programs through development and
mylementation of ongoing £Q audit and inspection aciivities and through
suance of generic communications when appropriate.

The use of "excess margin® to justify short-duration LOCA tests thal
lowed for the DOR Guidelines plants should be reviewed 10 assure
ficant safety problem does nol exist

ew 18 needed to determine why the generic temperature




prufiles for PWRs and BWRs were not fully Justified and how this relates
to those ‘tuations where Lhe ge iric lemperature profiles were used

further reyiow 13 needed to assure that the "velocity profile” atpect of
TP A-2' was adequately addresged  First, the staff's resolution may
a5t have been entirely apprepriate If resolution of t*e "velocity
nrofile” 14 dependent on the resolution of MSLB qua!ification for DOR
Gutdelines plants (since the MSLB qualification 1ssue was not fully
addressed). and second, the "velscity profile” represenis 4 dynamic
aifoct tha' may not have been addressed in term of [0 (see ). below).

further review 1§ needed 1o belter vilerctand and more fully address the
toliowing concerns relative to EQ:

. leakage currents and momentary electrical effects;
. hydrnqen burn scenarios

. racdtat ‘on and temneratyr trati1ficatron effects;
. tong t+rm exposure Lo moistyre

. ant inyous Submprgenre prigr to the LOCA;

. the effects of fire on EQ:

pmbustible gas and chlorine formation effec!s,

Vel

. st of Dulk vs, local temperatures:
. adequacy of M5LB qualification for DOR Guidelines plants, and
. ngupmen interface problems.

he resciution of other 1ssues tha' were hand!. d separate), from £Q but
that could have an effect on equipment gqualificetion, such as the 15sues
af mochanical and fiow induced vibration pranrg ptfecty, dynamig

« should De re.tewed L0 assure that 1o has o ‘' heen
mnramiced Ly resolution of these Other r5s5ues

arge number of the concerns suggested that by using the additional
niormation that has been obtained over the past 25 years effectively,
snd based on the TM1-2 experience and PRA insights, some adjustments in
ne [0 nethodology may be possibie and beneficral ta the 'ndusliry Th
pspectally true recognizing that more emphas (4 1 needrd an
maintaining equipment qualification over tLime and some “trade-off" may
v appropriate. The NRC staff should be receplive 10 proposed changes
and 'mprovements 10 the €£Q methodology that are: (a) drveloped as an
industry initiative, and (b) demonstrated to be techrically v *ified
for exarple, the following elements of the gualification metnnc logy
wore cited as potential candidates for improvement

. use nf analysis and operating experience versus lest data,
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ent operal: ng me requirements:
re end L1est requirements .

ment of synergistic effects, dose rate effects and oxygen
ision effects;]

le peak requirement;

radiation testing and source ierm considerdtions,

boundary restrictions that make 1t difficult 1f not impossible
perform maintenance and rep?]CQMQﬂt activities

sular constraints fo. performing mainfenance and replacement

(0 equipment (1. e ., no grace perios a lowed), and
umentation requirements

consider any o




(uerent Staius_and J mummmm_mﬂmmu

v ovg @iffirult 1o determine what mic‘mum FQ standard “as mposed on
Licensees because a tlear record of exceptions that werse allowed by the
vaff 15 not readily avatiaple.  The matter s further complicated by
the evnlving nature of requiremen’  Lhit were Deing promulgated by IE
Bulletins, Supplements, and witimately by the £0 rule. The following

croblam statement: relate 1o this issue:

Pecr Review Lommenis:

" In 1eviewing the concern and the following problem statement:
presented in support this issuve, | would be remiss if | d1d 7
point out .nat the reflect a compilation by one or many who were
not involved in n the early days. and thu: are unfamiliar with
the rationale fur why somethings are the way they are. It is
..derstandabie that there 15 a sense of frustration when one does
not know the bazis for a decision, and cannot readily find f1t.

| agree that in looking bach, one cCan come up with a need for more
and better documentation of the bases for many of the decisfons
that were made. I3 this not true of any human activity? This
will be all the more true {f that activily involves an attempt af
backfitting operating plants, and plants under various stages of
construction, to meet reguirements based on an evolving
tectnolegy. | think that we should be able to say enough 15
ensugh and move on Lo the more important iiems.

1f one wants to reconstruct events and bases for Lthe many
cecisions that were mage by the NRC headquarters staff and the
fleld inspection teams, it can be done. It will be « time
ronsuming project and a costly effort. It will require ihe
participation «© people f.om the NRC and the i1ndustry who were
involved 1n those days. Luckily, we sti1) have abo 't a dozer of
them actively involved in the industry or in the NRC, although
Lhay way not be in the same technical areas

There has been clarification but there are no exceptions to the
DOR Guidelines. 1L Bulletins and their Supplements require
~esponses to specific issues. Therefore, if one has all the
Bulletins and their Supplements, there should not be any confusion
ss to the requirements of the Bulletin. However, if any such
confusion exists, the NRC staff is avatlable to discuss specific

155Uf5 .,

ta'f Commenis

£ sed on the staff's review under £0-TAP Action Item 3 e [10], 1

eL,ed  thal the requirements and implementation of £EQ requirements were
consistently established and weil assured. Resolution of the more
vrivial, administrative deficiencies that were discovered during the NRC
staff re .ew and inspection process was accomplished through meet ings
that were conducted between the NRC staff and each licensee Civen Lhe



ory large numhee of defacrencies f ady \ypisad of Lhis process, only
tnose (nnsidered 10 De of Significance were aucumentied in the moeling
minutles The ess s\qn\(\c.nl (1eme were rucoagrized by the 49n1'cabia
envee 25 needing 10 be corrected While the 1eis significart [0Q
geiiciencies may not have Deen gocymented, ‘1 1% the staff's view Lhal
this does not represent 3 signifarcant compromise of EQ requirements.

[+ 15 not ¢lear to what extent Lhe various clarifications and staff
positions that were stated in Generic Letters, II Bulleting, Appendix R
of NUREG-0737, etc., were fully implemented, and which onei 2ré
ru'reat‘y applicable since Lhey are not specifically referred 10 Dy

10 (FR 50.49.

Peer Rovigw Comments:
‘. | agree.
b Merits analytical resolution. 1t seem¢ reasonable to expect the

YRC to clear Lhis up.

( A11 clarifications. staff positions, Generic Letters, If
Bulletinsg, and Appendix B of NUREG-0737 were fully implemented
The ones that are currently applicable reguires a reading of the
dorument in question.

sraff Asse,ament: "

fased on the staff's review under [Q-TAP Action !tem 3. @ (10). what was
cogquired 1o be implemented in the way of [0 requirements was protly

iear in geniral, requirements thal were estiblished by Gener ¢
+tlers and Bulleting are tti1l applicabie unless Lhey have been

perseded by more recent réquirements  However, given the rapid
gevelopment ang transition of EQ requirements, Lhe gtafl may not have
bopn ertirely clear as 10 what was being "superseded’ and there may be
. ome confusion in the industry on this point. Threefora, the NRC staff
Jould pursue this matter with industry representalives to determine
wether clarification of the existing requirements 15 necessary

(morgercy Shutdown systems “...used 1o bring the plant to & (cid
.nutdown condition following accigents which do nol result 1n 4 breach
“ the reactor coolant pressure boundary together with a rapid
jepressurization of the reactor coplant system” were required to be

Lalrfied by plants subject to the DOR Cuidelines 1t 15 not clear,
“over. that this was the case ‘or NUR[G-0588 slants. Alse, .ince
,al1fication of cold shutdown eauipment was not required by ihe LQ

rule, vy not clear Lo whet extent LRI requirement is currently

;414

Popr Review (omments:

B 1 am not aware cof this issue.

b. Plant-specific design bases.
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B Merils analytical resolution. Although this reviewer is nol
know)edgeable about this issue, the statement ftself seems to
Justify a responie

d Currently, plants are required i0 qualify a path to safe shutdown.
Sa’e shutdown is not defined the same way for all plants ().e.,
rome plants defing safe shutdown as hot shutdown). Plants must
qualify a path to cold shutdown only (f their license defines safe
shutdown as "cold shutdown ° This situation applies to 211 planty
(1 ¢ . DOR Guidelines, NUR[G-0588 Categories | and 11)

SLaf ! Atagsimenl
e the taff asvessment of Lhe previous problem statement

fvidently. the NRC staff considered certain parts of the DOR Guidelines
and HURL%-0%88 to be “"optional® and consequent}y. the minimum standards
that were found .0 be acceptable to ke staff are not well Jefin-d
(xceptions that were allowed t¢ L4 raquirementis may not have bcen proper
and nsistent in all cases.

Eggv Eg!‘g! cgmgn“:
a I am not aware of this issue.
b Merits analytical resolution. 1t seems reasonable Lo expect the

NR( to clear up this 1ssue

None of the requirements were optional. However Lthere may bhe
optional ways to comply with a particular requirement  There was
no NRC policy that a)lowed for exceptions «ithin a review calegory
without approval by the NRC Comnissioners themselves, The
‘ntentiona) differences in the NRC staff policy are those that
places plants into the three categories to be reviewed under the
NOR Guidel !nes, NUREG-0588 category 1 and NUREG-0588 category 1.
Nevertheless, NRC inspectors may differ somewhat in their
getermination of what 1s acceptable to meet a particular
requirement . However, these differencet should be within the
range of the “s1ight gifferences” that we a)l exparience in Lhe
way we sve things, or thcre may be some differences thal were
unintentional and can be attributed to a mistake by a particular
inspector.

$1411 Aysessmend

Based cn the staff's review under £0-1AP Act.on item 3.e [10]. this does
not appear tu be a valid issue The process that was used by the staff
for eva'uating licensee comp!iance with {Q requirements was qu'le
rigorous and wel! defined. While vesolution or many of the less
c1gnificant, plant-specific 1ssues may not have been we'l documenied,
hut the process was consistent and involved the s'me principal NRC
participants which would tend Lo minimize inconsislencies.
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During the NRC's £ inspection activilies of the mig-|98us,
yooangistencies exis.ed in the staff's iInterpretation of £Q requirements
“ 1ot resulls

Peer Feyitw Comments:

i Region 3 atiempted L0 implement 4 consistent lntcrgrctat1on of E£Q
requirements during the Inspections in quastion. This was
accomp) ished through the use of & common pool of contractors,
frequent discussions with NRR on evalving £0 fssues and the
attendance of all available £Q training opportunities and
meetings.

b Merits analytical resolution. It seems reasonable to expect the
NRC Lo clear this up.

¢ Inconsistencies that may exist are not the result of NRC policy:
but rather, are unintentional errors on the part of the

inspector(s).

Ctaff Assessment

Ry o4 or the staff's review unner fQ-147 Action (tem ] @ [1C), tt1s does
not appear o be a valid 1ssue while some inconstistencies were
vatie Adue 1o the differént knowledge and ezperience levels of the

ve' 10us NRL inspectlors involved, workehops were held with the Regions
ard with the licensees 1o minimize the extent of thi. problem. The HNRC
Meadauarters Office was also actively 1nve'ved in training the
inspectors. providing guidance, and addressing issues that were
aent1fied. which also helped to achieve & consistent application of the
reqguirements

(regiting €0 tests of commercial or generically named components may noi
have been entirely appropriate when these Lesis covered var.ous
marnufacturnrs. vintages, or designs of cables anc interfaring

‘“ﬂﬂ"‘&
Pger Revicw Commenis
¢ | believe “at the generic tests were proven to be acceptable for

specific components by carefully reviewing the tests and assuring
the recults bounded the component in question

v 1 don't think that this was done
| ayree, but the statement 1s too mild

] agree that EQ tests should not be extrapolated to commercial or
gererically named components. The regulations and TEEE 323-197¢
require that the 1ink between the qualified test specimen and the
1tems 1n the plant, including manufacturer, mode) and vintage be
established. 1f similarity of the test specimen to the plant
installed equipment was not establizhed, then installed equipment
was judged to be not qualified.

(&%
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‘ More NRC oversight may be needed: this fs a valid concern lo the
extent that any qualification program does not satisfy
qualification rqjuirements concerning the choice of test spec imen
and the extrapolation of tests te similar components.

| am unaware of such crediting of [Q tests When did this happen?
It 15 ¢ntirely inappropriate.

.‘d“‘ :.\',e:‘ ‘~»c-vl'

"lure may have been circumgtances where thig practice was considered 1o
be appropriate  For example, this may have been 4)lowed for equipment
L.alification under the DOR Guidelines. To the extent that focused
2 tent un 15 placed on operating plant experience and PRA information,
equipment performance, condition and environment monitoring, root Cause
assessment, and trending of intormation, this issue becomes oné of minor
~nortance with regard to aging considerations. However, frrespective
ot aging considerations, there rould be some question as Lo whether
joneric qualification® was sufficient to demonstrate that eguipment
w11 function during an event. Th NRT staff should aetermint whelher
A7y additional action 1s warranted Lo address this issue based nn ‘he
fovma’ ion that has been accumulated over the pas' 25 years

voct fatlures (for all attempted £Q tes's were noi spect! .ally
vequired 10 be dorumentid, evaluated, and saved as part of the equipment
Avf1oation record and consequently, qualification may not + ¢ been
tally ohjective (1 @ (O may have been pased on qelective

rormat o

egr_Rexiew COmpeALs

“ This may be true to some extent, but it is believed that the vast
amount of test data that was reviewed satisfactorily demonstrated
qualiiicat ‘an including explanations of test fatlures.

b ‘n £Q testing, most test preframs were performed with a minimum of
snomalies and 411 anomalies {ncluding equipment corrective actions
and retesting ar: documented. Since it 15 necessary to
demonstrate a clear path of successful operation, when tost
failures resulted in substantial redesigns, some vencors chose to
redesign and then start the qualification process on new designed
equipment. Thus, not all test fallures were passed along to the
licensees. The process was objective in that a clear path of
proper per.ormance was necessary to be documented.

( More NRC oversight may be needed. Although tre NRC did addre:s
this fssue in some of its EQ inspections, it is possible that the
provlem was not corrected in al) cases. The statement of Lhe
issue 15 consistent with this reviewer's experience wilh
walification testing and Jocumentation and his participetion in
fQ inspections, and he agrees therefore that it s a valid

concern,




d perhaps this statement 13 Lrue. However, requirements for
ceporting test fatlure. are guverned by 10 CFR Part 21, “Reporting
-f Defects and Noncompliance.® Any test f3{lures that fall within
ne scroe of 16 CFR Pt 11 should have been reported 10
sccordance with ‘ts provigions, Otherwise, the tesiing entily
would be in vieiution of the Code of Federa! Ragulatiuns,

¢ ’
‘)".‘l‘ ’.(..I:‘»Q.:-‘;

The re.ults of past research ¢ 'orts should be catalogued and the
pfor--116an shosld be wel) ui Jerstood and related to specific equij rent
appl: ations 'n order 10 address 'ssues suth as this one. The staft
choulc also assure that full advaniage s taken of operating plant
T o nd PRA informatior equipment performance condition and
environment monitoring, roet cause asiessment, and trending of
informat inn in order to identify and corretl any £Q gefictencies U
may rrently exist The NRC staff should provice additional quida
S \ 8 4 . ensure that current £Q testing practices Are
appr i it
Non--.«'ely-related instruments that could impact % operabi) ity of
cafrt, r lated instruments were nol tnitially incivi=d in the scope of
equii ~enit that was requ's 4 10.be qualified, and implementation ¢ this
regyu ' ement mgey not be uniform amohg 2 | plants.

Pggr Reyiew LOmMEnLs:
a | am not aware that this fe an 1ssue.

b boint Beach wut the pilot plant; all plants were similarly
addressed by the £EQ Branch.

"he i1nclusion of non-safety equipment that could impact safety

oo tpment is a requirement of all LQ programs per 10CFRS0 45, A1l
plants had to have safely evaluations for 10CFR 50.49 Thus, this
‘hould have heen addressed for all plants. This type of equipment
ves addressed at al) of the £Q audits of which | was iware

d Mare NRC oversight may De needed

e This statement may be Lrue. Howeuer, 1 {s not consistent with
the 1atent of gualification criteria init1ally set forth by the
NRC staff fFor evample, 1L Bulletin 79-018 vated January 14,

1980, <tated in the second peragraph of ftem | under "fction To Be
Tsken By Licensees Of A1) power Reactor Facilities With A
Opersting License (Except those 1] SEP Plants Listed on Enclosure
1" that "Electrical equipment items, which are components of
systems 1isted in Appendix A of Enclosure 4, which are assumed to
operate in the FSAR safely ana /sis and are relied on 10 mitigate
design basts events are COM . ed within the scope of this
Bulletin, regardless whether or not they were classified as part
of the engineered safety features when the plant was originally
licensed to operate. The necessily for further up grac ag of non-




safety-related plant systems will he dependent of the outcome of
the 1icensess and NRC reviewi subsequant to NI /2. As a resall
of the [0 rule. plants are requi‘ey "0 address this issue under 10
CFR S0 49(b)(2). As indicated above, the ro uirement to address
this fssue may not have hern as clear 4t the time of issuence of
If Bulletin 79-018 a3 1 was when the E( rule was issued
Neveriielass, this s a safety issue and all plants should address
this 1ssue as required to insure safety and safe shutdown in the
event of & design basis accident,

aff Assessment:

tased on the staff's review under £Q-TAP Action 1tem 3.e (10]). this does

{ appear to be a valid issue. Instrumentation was included n the NRC
coyiew and inspection of licensee impiementation of £EQ requirements for
411 plants.  The process appeared to be rigorous and compr: en<ive, It
apprare? 1o be consistent for all plants.

“, | 9+ 'astruments wer: not aduressed in the initial qualifi atton
coguivements and 1t 15 not clear Lty what extent (and te what (riteria)
nstruments were recuired 10 be qualified.

beer Revlew [
i It should be clear now.

Mer ts analytical resolution (1 e, analyze existing data to reach
resolution)

The guidance provide? In RG 1.97 Revision 2, dated December 1980,
can be traced to NUREG-0737, published November 1980, entitled
“Clari“ication of TMI Action Plan Requirements,” and to NUREG-0737
copplement No. 1, dated December 17, 1982. NUREG-0737 and its
<y, Vament contained letters that 1ssued these documenis as
requirements, rather than just NUREGs. Subsequent to Lhe Issuance
of NUREG-0737, NUREG-0737 Supplement 1, and RG 1.97. the NRC staff
met with all {1censees and discussed qualification requirements
:nd implementation dates a3 related to RG 1.97. The NRC staff
subsequently wrote safety evaluation reporis document ing the
results of the meetings and the RG 1,97 qualification 1equirements
tor all plants. Those requirements apply to al) plants and are
the <ame as the requirements of 10 CFR $0 49(b)(3) which
ranvesents the criterta for all plants. There were liowever, plant
pezific exceptions to this criteria. The exceptions were based
primarily on differences in plant design which could affect the
recuirement (s) for a pa-ticular instrument

12ff a3 essment
we the .1a‘f assessment of the previous propiem statement,

vequirements for protection ‘rom "contrnl system interactions’ may not
ne untform fyr all pHnU
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Prer Yeylew SQMUENts:
| am not dware of this 1ssue

Merits analytical resolution (1.e., analyce existing dats 1o reach
resoluticn)

This statement 15 not completely clear. However, if “control
tem interactions” 1§ the same «» 'asa Action Plan ltem A-17,
tems Interactions In Nuclear Power riants, ' see Lhe staff
lution of Item A«]7 contained in NUREG-0933

t _Assessment
taflfl assessment of the twd "revious problem statemen!
pections of the migd-1980s found that many programs lacked Lhe
necetsary to-support £Q fnspection acltivilies especially

plants. Without sufficient gocumentation, 11 1§ foubt ful
¢l iircation was truly e tabiished at these facrlities

Revl@e LOMMROLS’

4isagree, since these findings were not dropped and licensee
arlions Lo demonstiate qualification were required

¢isagrec, sounds )ike An gducation problem. Are not Lhe NRC

sudits and the findings therefrom usually closed out by o) 1ow-up
nspections or written 1esponte, from the Yicensees?

It was my understanding that EQ open items, such as £Q
soficiencies found during the [0 audits of the mid-|980s . were
required fnllow-up ftems by NR( Regiona) Offices

oversight may be ne¢ded

"he KAl staff audited the EQ programs ail al) nuclear power planis
and issued violations and, when appropriate, fines when it was
detormined thet qualification could not be demonstrated at a given
fac Ly However, the qualitication standards that were appliec
1o older plants are different from those thal were applied to
newer plants. for example, the DOR Guidelines are somewhal
d1fferent from the NUREG-0588 Category | requirements
niffererces in qualification requirements other thar those that
result from differences in regulations should not ex st, and if
sch differences do exist, ‘it 15 a mistake |f documentation at
any plant 1s insufficient Lo establish qualification, that 15 also
. mistake. Al} operating plants should have sufficient
documentation to demonstrate Lhal a1) equipment requirec¢ to be
qualified is qualified 1{ such docunentation does nol exist for
a given plant, then that plant 1% violating both the law and 1L's
intent In addition, such plants should als0 be considered to be

'ﬂ‘()




Sralf _Asigausnl

3a.ed on the staff's review under [Q-TAP Action [tem 3. e [10]. this does
not appear 16 be a vaild 1ssue, The staff agrees with the +'ew (stated
above) thet the findings ..re not dropped and licensee aclion was
roquired to resolve doCumeniation oroblems.

3 Given the evolving nature of £Q acd the confusion that existed in the
industry. |icensee QA piograms miy not have been well structured and
focused on implementing £Q requirements.

Peer Revio Lommenls
a. | agree.

b o some extent, this may have been true during the early stages of
£0 implementation. The situation has long since becn corrected,
and to the best of my knowledge, the industry QA/QC programs do
reflec’ sensitivity to £Q requirements fn fact, the indusiry now
performs self assessments, . (3/0r periodic {0 audits of their own
programs, and vendor surveillances to ver'fy continued iltention
to quality in this area. This comhined with ongoing staff
training performed by the ingusiry should alleviate this concern.

¢ Licensee QA personnel were integral team members in the £Q process
and judging that QA audits were regularly performed at the
laboratories. 1 believe that they were fully integrated into the
£Q process all aleng.

d. This statement may be true. However, EQ reguirements were
established in the early 1980s (approximately .® years ago), and
any confusion that existed early in this time frame should have
been cleared up by now, However, should confusion continue Lo
exist. the NBC staff fs avatlable for discussion and clarification
as needed. Environmental qualification programs at plants are,
and should be, 1iving prog.ams (1.e., programs should be updated
as new information becomes available) and when licensees find
mistakes. the NRC expects licensees to correct those mistakes. By
the way, licensees can update £Q programs and correct mistakes
without being fssued viclations or fines

staff Agsegsme it

1he staff agrees with the view (stated abo.e) that 1o the cxient that
. problem did ex'st during the eariy stages, 1t has long since beern
urrected in urder to account for any lapses that may have occurred
juring the initial implementation of [0 requirements. the NRC suaff
chould assure that full advantage is taken of operating plant experience
and PRA information, equipment performance, condition and environmeri
monituring, root cause assessment, and trending of information in order

to i1dent i fy and correct any EQ deficiencies that may currently exist

'
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the staff's review of current »latus and
recommendatl ions were made

d development and ‘ransg! (Q r ' the staff
entirely c! . : i 1 F ryeded” and
confusion indust C 010t Therefore,

d pursue Lh 8 ! ndustry representatives 10
arification © ' isting requirements 15

d be some question as to whether "generic qualification” was
t to demonstrate that specific equipment will function during
The NRC staff shou'd determine whether any aoditional action
tly warranted to address this issue based on the informalion
been accumulated over the past 25 years

past .esearch effr ts should be catalogued and lhe

ould be wel) understuud ano related Lo spec! eqQuipmen
n order Lo agdress 1ssues such as P mplications of
and (b) lapses that may hiave occurred during Lhe nitial
of [Q program requirements. The staff gnnuld also assure
ntage s taken of operating plant experiens® and PRA
auipment performance, condition and environme..!

t cavse assessment, and trending of 1nformat

i correct any EQ-related deficiencies thal may

"‘_ NL’ )’»C" . - | 4
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assuranse of Continued Oualifisas Qo

fxisting programs have not bzen developed and impiemented 10 aisure
ont inued equipment qualification, including qualification heyonc Lhe
estab) ished "qualified 11fe." Tha following problem statements relate

1o this 155ue!

Pegr Reyigw (QMmEnis:

[l | agree that continued qualification has been fumbled by the NRC .
| remember a spring 1080 meeting where the EDO expressed great
concern on this very puint, but the €00 and NRC management’s
interests were diverted to other more immediate issues

b ] disagree. The industry is keenly aware of the need lv assure
the continued validity of the gualification that has been
established, and have implemented programs accordingly. Again,
this 15 an area where one can find varyin? methnds and 'evels of
details. Many of the prublem ctatements lisiea to support this
contention are just not valid. 1 would be remiss if 1 did nol
point out that they do reflect a level of unfamiliarity wilh the
industry programs.in this area,

1f there 1§ anything that the NRC could do in this area, it 15 the
development of a guide based on a survey of the current practices.
Such a guide ni1) go a long way toward promotxn? uniformity of
industry practices, It may be ar ued that developing such a guide
is inconsistent with the NRC Mission. Perheps 2 justification can
be found under the need to improve consistency in inspection
practices, and to reduce the cost burden impused Dy the N

regulaton,

The awareness of the significance to £Q of Component Root Cause
Fiilure Analyses, information provided in NRC Notices and
Bulletins, and realization that unexpected degradation impacts £Q
15 generally present at licensees. The re-emphasis by the NRC of

2

£0 awareness would probably be appropriate.

{ This statement is incorrect. In all plants, Lhere 15 equipment
that 1s not qualified for the forty (40) year 11fe ot the plant
1 15 well known throughout industry that when a piece of
equipment reaches the end of its qualified 11fe, it should be
replaced or requaiified. 1f eouipment 15 nul be'ng replaced as 1t
reaches the end of its qualified 1ife, then the EQ program
reviewed and approved by the NRC 18 not being followed and the
plant should be issued a violation for being unsafe and not in
comp) fance with the requirements of 10 CFR 50.49.

S1aff Rssessment:

for whatever reason, the NRC staff never really go' around to
establishing guidance for maintaining continued (ongoing) gualification
of equipment. other than the "replace or requalify” aspect discussed \n
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the peer review comments (above). fssentially by default, the staff

4 “ted conventional maintenance and surveillance pract ' s and

" remertsy for serving this function, and no in1ti1atives were pursued
for oomlppriag further guidance In this area. Shortcomin ind

i tainties that exist in tae £Q methodology (see Section B of this
alicndie) 1adicate that addit.onal measures are needed to assure

¥ nusd eqiipment qualificalion over the 1ife of the plant. While the
Wtaff agrees with the views (stated above) that a re-emphasis of £0Q
awareress and promulgating guidance based on current industry practices
wo.'d be helpful, a more extensive effort is needed. In pariicular, the
c1alf should assu=e that operating plant experience and PRA information,
vqu i pment performance, condition and environment monitoring, recot cause
assessment. and trending of information ave used in a comprehentive
marner in order to maintain EQ over the 1ife of the plant. Further, the
staff's guidance should not necessarily be limited to "current
nra tices " Implementation Of the maintenance rule should help o
address this concern for active components, and the staff should

ate action to include passive electrical equipment within the scope

ne maintenance rule for £Q consrderations

The DOR Guidelines state that ungoing progtams should exist Lo review
. e1llance and maintenance records to assure ihat equipment that

et b1ty degredation (e.9. cables) will be ident ified and addre:  ed A

ni SAry Programs such as these are qenerally not n place

Pe Reyiew Commen

3 | believe «¢ accepted normal surveillance and maintenance programs
as bein, e~ceptable to m this requirement. These programs
should ¢t |1 be acceptable.

b They should be. “X

¢ Merits analytical resolution ({.e., analyze existing information

to reach resolution). The following additional views were also
expressed in response to other related issues and problem
stat ments:

i tightening of EQ, surveillance, and maintenance
requirements can help assure that adegua‘e attention is
given to worst case conditions.

where experience predicts that certain equipment in cerlain
locations 1s expected to be subject to steam leaks and
inadvertent spray actuations, the £EQ program should
incorporate testing (such as humidity stress tests) to
simylate these service conditions Where such evenls were
not anticipated in the EQ program, the existing program
shoild be supplemented by additional testing or enhanced

jition monitoring to assure that equipmenl 15 refurbished
or replaced when 1L 1§ no longer able to operate as required
during a DBA.
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There fs now a need to evaluate alternatives to the
qualified 1ife requirement. Operating experience and
enhanced condition monitoring are among the alternatives
that should be tonsidered.

ata’'f _Assessment

the previous staff assessment
er QA programs may not be well focused on maintaining (0
vequirements. For example, analyses performed by iicensees (e ¢ . 50.°%
0. PWS Lol cause. Lorioctive actiun, etc.) may not be well foLased n
' regard
8 There 1s no evidence of. this at this time.
b 1f 1icensees are not maintal*ing €Q programs as required by the

Code of Federa) Regulations, then those icensees are in violation
of requirements and such violations shou'd be reported to the NRC.

S L Agacasmenl
Coe tle staff assessment following 0.1 (above).

L
(hanges in manufacturing techniques and use of materials when
refurbishing equipment may not be adequately addressed bv the nriginal
e . pment qualification documentation

Peo Revigw Cougnls
¢ This could be true

t Industry responsibility; more NRC oversight miy be needed It 15
the industry's responsibility Lo account for significant
differences between the matertials and parts used in the
refurbished equipment and the materfals and parts in the rquipment
that was qualified. More oversight may be needed to assure that

qualification programs account for such differences.

If not adequately addressed, it should be. Again, EQ should be a
1iving program. If licensees discover that an £Q program or some
parts of an £0 program 1s inadequate, that licensee should take
corrective action without being forced to do so by the NRC

s atd ¢ Cihe '
z -L(@_L_'.:ﬂ.\

The «1+ff anrees with the view /stated above) that 1t 15 the licensee s
responsibility to assure that r placement and refurbished or repaired
ea. pment 15 adequately qualified, and guidance for addressing this
rorcern would be best adrdressed as an ndustry i1nitliative
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Purihase specrfication requirement for replacement parts have not been

ac ressed relative L. EQ

Poer Review (ommenis:

a | seem to remember thes wera addressed {n that replacement
pauipment was required to meet Category | requirrments.

b Have nol been addressed by whom? This issue |s addressed in RG
| 89 paragraph C.6, and in 10 CFR 50.49(1).

Sleff Assnssmant:

Whi ¢ the requirements are relatively clear for instances whe!e complete
components are being rcp1eced. the requirements are not so clear when
prece parts of qualified components must be replaced. See the staff

as,essment of the previous problem statement
(r teria for acceptable versus unacceptable aging degradation have not
Dy 1 atl shed

pecr Review (ommenils:

“ [f this concerns 1ife extension, this may be true.
b | do not agree.
¢ this statement 1s true only for equipment that was not preaged.

for this equipment, licensees must determine the limit Lo which a
piece of equipment Can be degraded and yet perform fts required
action when called upon. To date, the NRC has left this
determination to the Jicensees for preaged equipment, the
equipment is preaged to the end of qualified before design basis
accident testing. If unacceptable aging occurs (1.e., aging not
'n accordance with preaging testing and analysis), tnen the
preaging ervironment was incorrectly deteru .ned. In this event,
the preaging analysis and testing should be revisited and the
qualified 1ife should be adjusted in accordance with the results

of the revisit,

ff_Agsessment

1¢ a valid concern. The staff has relied primarily on ini1tial
Guelification testing as a means 10 establish FQ, but focused attention
' not been provided on maintaining equipment qualificaton over the
nf the plant See the staff assessmont following D.1 (abeve)

pffects of installation, maintenance and survelliance practices on
enutpment qualification have not been addressed.

peer Reyiew Lommenls:
8 | see no evidence of this at this time,

h-84




5

A g -

b Industry responsibiiity, merits analytical resolution. The
effects of {nstallation, ma‘ntenance, and surveillance practices
have been addressad enly cursorily in industry standards and
regulatory guidance. While 1t 15 the industry's responsibility to
account for these effects, it would be helpful If the NRC provided
more detailed guidance than fs currently available.

¢ The installation, surveillance, and maintenance of equipment 13
the sole responsibility of licensees. To the extent vhese
practices need to be addressed, they mnust be addressed by
licensees.

Jlaff Assessment:

‘he staff agrees with thev’'ew (stated above) that {f it has been
sddressed at all, it hasbt ¢n done in a very cursory manner. See the
Jtaff assessment following D.1 (above).

Identification and treatmegnt of hot spots, long overhangs. insulation
and _acket embrittlement, unintencid lung-ter~ submergence, «poi re 10
nemical attack (e.g., borir acid leakage, decontamination activities),
and localized anomalies have not been addressed

Pper Revigw (omments:

a | see no evidence of this at this time. Kot spots, when
ident|fied, are addressed by )icensees So are the other
conditions.

h, Industry re.ponsibility, merits analytical resolution. The issue

ralsed by this statement 15 similar to the one in the preceding
statement. The industry 15 aware of the need to account for these
effects to assure plant safety, but prescriptive methods -of doing
so are not available. The {tems named in this statement can be
regarded as weak links in safely systems, as they may be more
likely to cause failure than.the degradation of equipment in
normal environments. Consequently, their importance cannot be
overemphasized. However, since they are deviations frcm the
conditions planned to exist in nuclear plants and can have many
individual vartations, it ir not feasible to develop detailed
procedures for dealing with them, Nonetheless, 1t may be possible
to provide some broad guidelines.

¢ £Q programs as envision by the NRC and industry should be set-up
to be continuously updated so as to be able to address these
issues {f and when they occur. That is what 1s meant when EQ
programs are referred Lo as living programs. It 1s the
respons.bility of licensees to update and ma‘ntain £Q programs ac
required to ensure qualification; this includes fdentificatlion and
treatment of hot spots, long overhangs, insu:ation ard jacket
embrittlement, unintended long-term submergenc?, exposure 10
chemical attack, etc.
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importance

needed See the

anagement of

.;."-v}w‘:r ¢
no evidence of this at this time

tatement will certainly apply to plants that do nol have an
able surveillance and maintenance progrem One of the
v narts of an acceptable EQ program is a comprehensive
nce and maintenance program Plants wilhout acceptable
neé d mainten e programs do not have acceptable £Q
phasize here that survelllance and
major Pe of EQ and must be performed by the
ghout the 11 the plant.

{ . & ’ "

U

ibility., The following additional views were also
ponse to other related issues and problem

ing of EQ, survei!lance, and maintenance
ents can help assure that adequate attention

t ¢
L
worst case conditions

xperience predicts that certain ¢ouipment 1n certain

s 15 expected to be subject to steam leaks and

tent spray actuations, the EQ program should

rate testing (such as humidity stress tests) to

te these service conditions. Where suc™ evenls were

icipated in the EQ program, the ex'sting program

supplemer Led by adoitior testing or enhanced

monitoring to a hat eauipment 1s refurbished

¢ ger able to operate af required

2
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Operating experience and
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“

' 1

d

cused attentior
on over ‘he

above




Bl oY

i e

.
b

smdition monitoring techniques have not been sufficiently developed 1o
L roject remaining service 11 e

cer Review (om.@nts:

4 | am not aware that conditinn monitoring 15 used to determine
remaining service 1ife,

| agree. This is well recognized by the NRC and the industry.
Ongoing retearch can be effective in this area if it is better
focused. By this | mean laying it out as 2 long range (5 to 10
yre! progrim and progressing tn small manageable chunks. A PSA
based equipnrat prior‘tization wouls be of great help in this

regard.

¢ 1t is already accepted practice-to calculate qualified Vife from
assumed ambient temperatures and to estab'ich actual ambient

temperatures. Thus, the use of Condition Monitoring techniques,

cuch as Infrared Tiermographv and vibration signatures. are a
natural extension to establi,ning remaining lives for nost

equipment. The condition of equipment temperature has been shown

to be one of the most significant parameters at detectng age
related degradation in NUREC/CR-5762.

Merits experimental research. The conditinn monitoring component
of the NRC research plan has the greatest potentia) for benefiting

the nuclear industry.
This 15 correct.

taff Asseysment:

ne staff agrees with the views (stated abuve) that research in this

rea can be effective 1f better focused and that this aspect of the NRC

ccearch plan has the greatest potential for benefiting the nuclear

ndustry. It would be unréalistiv to believe that condition monitoring
. hnigues can be developed to project remaining service 1ife with any
oqree of accuracy, but condition monitoring techniques can be developed

nd use ! 1o provide assurance that equipment has not degradec beyond

me pre-defined acceptable level. Also, condition monitoring programs
an best be developed and implemented as a cooperative effort with full

adusiry participation, Over the next several years, the NR( staff
nould develop, i1n roncert with industry, guidance for the mandatory
aplication of condition monitoring techniques 'n orgder Lo assure

antinued equipment qualification over 1ls installed lifetime  This 1§

. part of the more comprehensive effurt that 1s needed to mainta'n

pipment qualification (see the staff assessment following D. 1, above).

\ rervirements for replacement equipment should be belter gefired and

sstitied. The following prebiem statements relate to this 1ssue

vepr Revigw (omments:
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i | disagree. Much has been dnne in this area both by the NRC and
by the industry. It is time to let the industry fine tune their
programs. This area requires continued vigilance on the part of
the NRC and industry. ' That is the nature of beast, !t should
also be pointed out that some of the problem statements Tisted
below reflect a level of unfamiliarity with the fssues.

“

Staff Assessment:
&0

; R TR
Since severa) different standards ere allowed for inftia) equipment
qualification, depending on plant vintage, 10 CFR 50.49 (the f) rule)
included provisions for upgrading replacemest equipment to the more
rigorous requirements of the rule. Since a transition pericd was
necessary for upgrading replacement equipment to minimize the 'mpact on
operating reactors, "reasons to the contrary” appropriate for the
transition process were established by the NRC staff and 1n« .Jed 1n
Regulatery Guide 1.89. Unfortunately, guidance was nol provided for how
long this ransition pericd should be and more appropriate reesons 10
the contrary” have nol been estahiished given that ample time has been
a)lowed for the "transition proces>’ to be completed To the extent
that 1t 1s truly necessary L0 upgrade to the more rigorous £Q
reguirement s, more appropriate ‘reasons to the contrary” should be
e.tablished However, as giscussed in Section B of Lhis appendix, some
chanqes 1n the methodo]ogy for 9513911”\1"9 inttial ecurpment
qualificatron may be possible that could be of benefit to the ndustry.
h s 15 especially true recognizing that ongoing measures must be
e 0loped and 1mplemented to assuré continued qualification over the
votalled lifetime of the equipment (see the staff assescment following

C |. above). Therefore, resolution of this concern should be ,

canrdinated with industry initiatives to*improve“the EQ process

‘Reasons Lo the contrary” for not upgrading replacement equipment to the
veos rements stated by 10 CFR 50.49 appear to be without merit and
hould be Justified.

Peper Revigw (omme-is:

F) | am not aware of this i1s5sve.

b Several “sound reasons” were listed in a 1982 (?) Generic Letter
signed by [isenhut. Licensees we. ¢ encouraged to develop others
where necessary.

“Sound reasons to the Contrary" are probably antiquated and should
be dropped. The more common practice of upgrading replacement
equipment has been in effect since 1983.

1 Perhaps. but a reading of the reasons to the contrary as outlined
in RG |.89 seems to suggest that economics is involved and
technical justification may be somewhat elusive.

Steff Assessment.

Gep the staff assessment of the previous problem statement (above).
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fquipment that 15 quaiified b the DOR Juidelines and is we'!l suited for
1y application must be replaced with NUPFG-0588 Category | equipment

regardless of whether the upgraded equipment can prtorn 1on Sesires
function as well as the older equipment.

.

Peg - Revigw Comments:

a | agree.

b s this true? | thought "sound reasons” applied. It certainly
should -- replacing equipment with a different type often creales

problems that we don't want or need.

C. Thic statement is not correct (see Regulatory Guide 1.89 Rev 1,
Regulatory Position C.6). ‘In addition,#since replacement
equipment is more rigorously tested than.DOR Guide)ines equipment,
how can it be shown that DOR Guidelfaes equipment is better suited
for a particular application? If a particular ftem is performing
a given function and it 15 replaced with an ftem that cannot
reliably perform that function, then this is not considerad to be

an upgrade.

Stat: Assessment

The real problem here 1s that, to the extent that this situation exists,
l1consees have not planned for the eventual replacement of plant

_ment and have not taken the necessary steps to qualify equipment to

€qL
the =ore rigorous requirements. This problem is bes! resolved by the
ingu try Also see the staff assessment following D.3 (above)
ne .« wauiremenl to upgrade equipment from (ategory Il to the (ategory |
s 0F NURFG-0588 15 prohibitive and provides noO safety benefit,
espe1a ¢ the 1nstalled equipment has been preaged and all that 15

ng 15 the Category | documentation.

Peer Heview (omments

F 1f thie is true, the requirement should be relaxed.

L

the last line -- does it mean that DOR level documentation 1is
available?

Apart from my concern about "sound reasons.” | don't unde.sta

= 2

For equipment to be certified as NUREG-0588 Category | or

10 CFR 50.49 qualified, required more than just pre-aging

Category | and 10 CFR 50.49 certification requires better and more
complete documenttion of performance characteristics during the
harsh environment. Thus, equipment which was pre-aged, but was
lacking in current practices of documentation, has been certified
to meeting Category I1 or DOR Guidelines requirements.

Industry responsibility, merits analyticail resolution 1f *al
that i missing is the Category | documentation,” 1t 1s not




. of benefiry to the industrys ThigZis especia

obvious why the existing documentat {on cannot be upgraded.
However. 1f the existing qualification program does not meet the
more demanding requirements of NUREG-0588, Category I, ft cannot
be concluded that upgrading from Category Il to Category | Is
always "prohibitive ani! provides no safety benefit.” On the other
hand, upgrading the qualification {$ not-necessarily the only way
to provide reasonable assurance of equipment operability. In
certain cases, increased surveillance, condition monitoring, and
operating experience may be acceptable alternatives.

fxactly what documentation 1s missing from the file of this
equipment? Has this item been preaged only, or has it been
preaged and LOCA tested? If 1t has been preaged only then it is
auite obvious that required performance in a DBA has not been
demonstrated, and this condition fs and should be unacceptable.

[f an item {s not tested, how can reliable performance in a DBA be
assured?

ti Acgse man'
v2.4..9

taff agrees with the views (stated above) that Category |

; requires more than Just preaging, and that upqrading
ficator ant necessarily the oniy way Lo orovide reasonable
rance 19541 eauipment will function during an even’ As discussed in
n B of this appendix, some changes 1n Lhe methodology for
tshing tnitial equipmeat qualification ma{ be possidble that could
1y true recognizing that
no measures must be developed and impiemented Lo assure cont inued
fication over the instalied 1ifetime of the equipment (see the
(¢ ascpssment following D.1, abuve). Therefcore, to the extent that
oncern renresents a significant problem for licensees, resolution
g be pursued as an 1rdusiry initialive.

¢ 15 decreasino support and cooperation from vendors of quaifred
pment some original £0Q equipment suppliers are no longer avatlable

crovide qualified replacement equipment. Third-party vendors will

v qua'ified equipment, bLi costs tend to be excessive

Reyigw COmmEnLs:
Third party dedicators? Quality may be suspect, also L
Industry responsibility,

| believe this statement is correct, bul thai 1s the real ity of
the market place. It is not acceptable to compromise the safely
of a plant by using equipment not qualified to perform required
functions when called upon.

(f Assessment

-

staff agrees with the view (stated above) that resolution of this
ern 15 industry responsibiiity However. as discussed in Section B
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¢f this appendix, changes may be possible in the [Q methodclogy that max
nolo to alleviate this concern, The NRC staff should be receptive to

uc! preposed changes that are! (a) developed as an industry

nittat ve. and (h) technically Justified.

¢ jht fget 1) continues Lo be a ~hallenge to any advancements in the
ar'e
Peer Keview (wmmenis

a sgree. and that ts the real world. 1 know many cases where
oments have been or are being made despite this constraint.
belie.p that time and markat forces will take care of this

b Merits analytical resolution. The suggestions (made in response
other i1ssues and problem statements) that EQ requirements be
eviewed in 1ight of the experience of the lajt two decades has
‘he prospect of increasing the assurance of safety and reducing EQ

cts. For example, if the qualified 1ife requirement were
eplaced by standardized st 25s testing, 1t could reduce costs
gnificantly

N tatt agrees with the view (stated above) that a review and
the £0 requirements in 1ight of the experience and
e ton that has been gained over the last two decades has the
i increasing the assurance of safety and reducing £0 cost
- n of this contern 's industry responsibility and
‘ ‘ an industry initiative with fu)l NRC staff
Basi - taff review relative 0 assurance of continued
1 d ¢ ne 1( ow!ing recommenyetlions were made
W N taff agrees with the peer review comments thal a re-
swareness and promulgation of guidance based on Current
es would be helpfu!, a more extensive effort s needed.
Da ar  the staff should assure that operating plant erperience
PRA information, equipment. performance, condition and environment
"t cause assecsment. and trending of information are used
mprehe ¢s manner in grder 1o maintain £EQ over the fe of Lhe
9 further the staff's quidance should not neressarily be limited
es This approach would be useful in addressing
g h as installation, maintenance, and surveillance
effe [ ong overhangs, aging degradation; elc
t mplerontation of the mainienance rule should help to assure continued
pauipment qualification over the useful 11fe of each active 1t1em that 15
U3 ¢ the staff should initiate actien LO include passive
elec! wipment within the scope of the maintenance ru.e to better
355 ' ed gualificaton of electrical equipment




¢, Over the next several years, the NOe ctaff should develop, in concert
w. b industry, guidence for Lhe mandatory application of conditron
mon ' toring techniques N ordor Lo assure continued equipment
quai1fication over 1t installed Vifetime. This 13 a part -f the more
conurehensive effort discussed 1n (a) above, thal 1is needed to maintain
equipment qualification.

4 1o the extent that it is truly necessary to upgrade to the more rigorous
(Q reyuirements, more appropriaste “reasons o the contrary” should be
established. However, as discussed in Section B of this appendix, some
changes in the methodelogy for establishing tnitia) equipment
qualification may be possible that could be of benefit to the industry
Thie is especially true recognizing that ongoing measures must be
developed a~d implemented to assure continued qualification over the
installed Vifetime of the equipment (see (c) above). Therefore,
resolution of Lhis concern should be coordinated with indusiry
initiatives to improve the EQ process.

e The NRC staff agrees wilh the p~ r review comments that a review and
adiustment of the £Q requiremeni: N 1ight of the experience and
niormation that has been gained over the last two decades has 'he

o oapect of increasing the assurance of <afe'y and reducing £Q vost!

However . resclution of this concern 1§ industry responsibility and
1d be pursued as an nduslyy initfative with full NRC staflf
peration

The Nk’ staff ard not consider any of the issues pertaining Lo assurance of
contired qualification to be immediate safety problens,
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fauipmeni-Related lssues %

Fai
conrs
ple
com,

Beer

a

b

(8 1

.

e of sther electrical components such as penetrations and
clor assemblies may be more important than the failure of

‘rical cables. and more atteniion may be warranted for these

nents

ngylew Loumenls:

Both failures could be extremely detrimental for plant response to
a DRE. so the issue of more significance/consideration for one
failure versus the other escapes me,

Operating reactor inspections concentrated on non-cables.

Depending upon one's perspective, a case can be made for one or
more component(s) as more important than others | do believe
that the 1ocus on cables is correct and should be continued.
Dezisions relating to the importance can probably be best
addressed if we complete a #3A of EQ priorities as discussed
elsewhere in this documen, A.few guiding factors in establishing
such importance rankings includet -

maintenance and surveillance being performed on the items of
interest,

potential for as yet unaddressed or unmanifested common
cause fatlure mechanisms;

cost to replace, particularly during an extended license
lerm,

potential for causing multiple systrm and component failures
simyltaneous)y; and

last. but not least, fatlure experience

What does "more important” mean? Risk impact, higher failure

rate?

Judging from the failures noted In BNL's review of LER's and NRC's
Notices and Bulleting, tonnections and penetrations may be
experiencing more aging degradation than cables and thus would
warrant additional attention,

Merits analytical resolution. A valid concern because 1t o1
nossible that the fallure rates of connectors and penetration
sccemb)ies exceed that of cables.

first of all, all eaquipment within the scope of the EQ rule 1s
mportant, as 1s indicated by its title, "Environmental
Qualification of Electric Lquipment Important to Safety for
Nuclear Power Plants.” The NRC expects licensees to use good




Pger '

engineer ing Judaement when making equipment operability decisions,
and declitions iavelving the operation of plants in general. As
for this particular situatior although ¢ ectrical penetrations

{ connector assemblies are 'mportant, they will not function
Wi thout the cables tha' transmits power 10 them

'.t s A : C.’.i

ihe peer review comments (above), the specific concern
Celectrica) penetrations and connecior assemblies 15 a valid
further action by the NRC s1aff 1s warranted Lo resolve thit
his concern should be reviewed in 1ight of the otgoing
ce survey that s being done under contract for the NRC to
se to what extent a significant problem may exist. Corrective
nould be taken depending on the nature of the defi”iencies thatl
'1f1ed (should any exist). Beyond this, f used attention on
ng plant experience and PRA ‘nformation, equipment performance,
on and environment monitoring, root cause Assessment, and
; of information in order 10O igentify and correct EQ ceficiencies
an A and Section B ¢/ this appendix), will nelp to address
ncern on an ongoing basis. The staff agrees with the peer review
hat an importance ranking may be appropriate given operatng

sperience e cauipment fatlure data) and PRA 1nformatl o
e transmission through Cracks 1If cable insulation or 1nto 'he
re *hrough diffusior may compromise ac)a gnt connectors of

al equipment nol JQ“,'C)'(‘U 1o withstand moisture his

ty has not heen addressed

> ) 4 e
Cy u.:.mm&‘

disagree Cable qualification testing addressed this

agree partially [t deserves some attention in the ongoing

rerature survey that is being done under contratt for the NRC,
't the scores of cable testing parformed to date indicate that
moisture intrusion through cable insulation is a high probability
ovent. we should perhaps initiate additional research on cable

srnections. 1 am familiar with a couple of instances of such
sccurrences, but need more confirmation. | have also heard of
others, e.g., committee members in the 1EEE-383 working group and
qualification specialfsts, mention that cable zonnections may be
the weakest 1ink in the cable systems

This 15 a valid 1ssue

Th information aboul moisture transmissior nto equipment has
neen addressed and was passed along to the industry in
cpR1 NP-5000, "Han<hook on Electrical Interface Sealing,” 1988.

‘ndustry responsibility; merits analytical resolution and perhaps
more NRC oversight may be needed. It is primarily the
ancibility of industry to uncover the conditions described in

v",';




1his statement, but the process could be aided by guidance and
increased ovarsigae from the NRC.

f This is the type of sftuation that preaging is sunpesed to
address. I equipment Is properly preaged grior to LOCA testing,
cracking should occur during the accelerated aging proces: that
¢imulates the cracking that occurs during the installed Vife of
t*y cable, thereby exposing the vulnerability. On the other hand,
| you are referring to equipment qualified urder Lhe requiretents
of the JOR Guide)ines where preaging did not take place, th » you
are correct.

ptatf Assessment:

The NRC staff agrees with the view (stated above) that this concern

chuuld be ~eviewed in 11ght of the ongoing literature survey that 1%

he rn done under contract for the NRC to deter~ n¢ 10 what extent a
ficant problem may exist Also see the previous staff assescment

Ay

no'd valves may not be sufficiently qualified for certain

a1 catront

Perr Reyigw (Omments:
2 There 15 no evidence of this at this time

b | disagree. | am not aware of any such inadequacy. Having said
that, ‘et me also mention that there {s certainly room for
improvement in future qualification tests. Ongoing industry group
qualification programs for certain SOVs do address some of them
(applications].

¢ Consideravie effort has been dedicated to solenoid valve
qualification. The qualification of solenoid upgrades s
currentlv being accomp)isheo in fndustry.

d Industry responsibility: more NR(L oversight may be needed
° Thiz may be correct. but we need to d1sCuss specific applications.
[‘: "‘.“)»(",':

oncern should be reviewed in 1ight of the ongoing literature
oy that 15 being done under contract for the NRC to getermine to
W, ¢ extent a significant problem may exist Corrective action should
raken aepending on the nature of the deficiencies that are 1dentified
|d any exist). Beyond this, focused atteniion on operating plant

-

oy ce and PRA information, equipment performance, condition and

er . runment monitoring, root Cause assessment, and trending of

int rmation in order to identify and correct EQ deficiencies (see
Cert1on A and Section B of this appendix) will help assure that problems
of this nature are identified and corrected.




(0 bart oo elements may nol be agenuate

Pegr Feview Compenis

. | am not aware of this issue

b agree. This is a valid concern, but 1§ not on? that could be
resolved by additional research. 1t should be addressed through

olant configuration control programs.

this statement 45 not clear

o~

d the information about moisture transmission into eguipment Das
been addressed and was passed along to the industry in
(PPl NP-S000. "Handbook on Electrical Interface Sealing,” 1988.

. This may be correct, "ut whether they dre qualified cr not depends
on tue specific application(s). This comment seems to be more
plant specific than geners! and {s representative of application
oroblems that must be ada ~..e¢ by the users. EQ barrier elements
are capable of being qualified for some application(s); but 1t
should net be assumed that they are qualified for all
applications. [f these barrier elements are being used In
applications for which they are not qualified, 1t is a violation
of the £0 rule and should be addressed by the user and the NRC.

’ d" "o.' me .\

(0 ¢ or olomonts cons'st of flood barriers, walls. enclosures,

pene’ ~atinny, seals, elg that provide protection againil adverse

eny iranmanta OnsmQUeNn. s To the eatent that £0 barrier aler o are
red oA ' Wy eQuy ;-ﬂ(_r" that ' 8 heiny 'y'u’-f»'.eﬁ 'v, [be“. cloments ’ nn!t

req « +n he auatified. While thig Concern Yt Primarily with leak-

gt 0 v 15 no meant to be exclusive of oiher £Q barrers

(pe the statf assessment Of £.1. £.2, and £.3 (above)

Qual'‘* stron of equipment seals and vapor barriers on plants,

espe: ally those that are subject 10 the DOR Gu'de)ines and NURLG 0588,

may t he sufficrent

Pegr Revigw COMMENLS

a There is nd evidence of this at this Ltime,

' | know of no basis for this concern.

C ’v’s S'_atemorvt s ﬂo" C\!U’
d FPR1 NP-5000, "Handbook on flectrical Interface Sealiny," 1988,
EPR] NP-6731, "Guide to Optimized Replacement of £q!yment Seals,”

March. 1990; and EPR] NP-6408, "Guidelinas for Establishi~gy,
Maintaining and Extending the Shel f Life Capability of Limited
Lvfe ltems (NCIG-13)," May, 1992 have been made available to the

1

auclear 1ndustry




. industry responsibility, more NRC nversight may be necJded

' This may be correct, but whether they are qualified or not depends

on the spacific app‘lca\‘on(t).

plant specific than general and |s representative of app
problams that must be addrested by the users fquipment
vapor barriers are capable of being qualified for some

application(s); but it should not be assumed that they are
aualified for all applications, [f equipment seals and
barriers are being vsed fn applications for which they 2
of the £0 rule and should bLe
addressed by the user of these materials and the WRC,

qualified, 1t 1s 2 viol*tion

t af# Axiocit
L4 Assesement

he ore.ious staff assecsment
e y L.4 (above)

4 11ed 1§ the temperature cond).

a MSLR

beer Reyigw Comments:

2 There 1% no evidence of this

this 15 a subset of the con

~oound used for potting electrical penetrations may not be
Y
jons that are experienced post

at this time,

t | know of no basis for this concern.

This comment seems to Da more

lication
snals and

vapor
re not

(err

LA

2LV

Potting compounds in penetrations should have b en qualified as
part of the penetratfon, 1f not, it 15 most 1i{kely & +endor
specific or mode) specific problen.,

|

the specific application(s)

crablems that must be addressed by the users

This may be correct, but whelher it 1s qualified or nol

ndustry responsibility. more NRC oversight may be needed

depends 0N

This comment seems to be more plant
specific than general and 1§ representative of application

Epoxy compound 1§

»
apeble of being qualified for some application(s); but it should
not be assumed that tt {s qualified for all applications | f
epoxy compound 1s being used in applications for which it 1s not
al1fied, 1t is a violation of the £Q rule and should be

qu

addressed by the user an! the NRC

' [ ¢ "™ .
d hoseuameni

concern should be reviewed in 1ight of the ongoing literature
rvey Lhal is being done under contract for the NRC to deter

«hat extent a significant protlem
he taken depending On the nature 0

" 1 any ex\ist)

jse of the following products in ¢
jefined end Justified

May exist. Corraective act)

f the deficlencies that are

0 applications may need !¢

-~

mine L0
ons should
identified

be better



. pulyimide ynsulation (Kepton)

. Buty! rubber insulation

. mineral wool insulation (especially {h wet environments)
. ponded Jackels

‘ coaxia) cable

terminal plocks

pepr Reyigw (ommenli:

) True -'espccﬂaI\y for buty! if ysed at a plant entertaining 1ife
gxtension.

b, { know of no basis for this concern.

£ | am not clear what the problems are with the 1isted materials.

Define the problem.

d. No material should be used unless it has been qualified in 1ts
application. A11 of thn ftems 14sted have had specific

qualification tests por\ornod on them.
e Industry respons ibility: merits anatytical resolution.

f This may be correct, put whether these materials are qualified or
not depends on the epacific application(s). This comment seems to
be more plant specific than general and 1s representative of

app)ication problems that must be addressed by the users. AVl of
these materials are capable of being qualified for some
app\\ca\\on(s); but 1t should not be assumed that they are
qualified for a1l applications. 1f these materials are being us+d
in applications for which they are nat qualified, it is 2
viola.ton of the £Q rule and should be addressed by the user of
these materials and the NRC.

alaff hssess mens

This concern should be revieved in 1ight of the ongo\ng Jiterature
(urvey that 1§ peing done under contract for the NRC to determine 10
what extent 2 signi ficant problem may exist with any of these materials
Corrective actions should be taken jepending on the nature of the
geficiencies that are jdentified (should any exist), Beyond this,
focused attention on operating plant experience and PRA informa'ion.

equ 'pment performance, condition ard environnent monitoring. rool Cause
acsessment  and trending of information in order te 1dent1fy and correct
t0 deficiencies (see Section A and Sectior » .* this appendix) will help
assure that EQ deficiencies are idgentifi’ nrrected

the color of insulation material may have o {1yence on the rate of
its degradation

Peer Reyigw LODMENLE:

a. | am nol aware of this issue.
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b " know of no basis for this concern,
¢ This 15 a valid zoncern,

d Insulation color dirrerences in rate of degradation is probably
another second order effect “hich 1s overwhelmed by the severily
of the DBA testing.

" Merits analytical resolution.

A _Assessment

lo 1ne extent that focused attention {s placed on operating plant

exper rence and PRA information, equipment performance, wondition and

pny ronment monitoring, root cause assessment, and trending of
nformat fon in order to identify and correct £0 deficiencies ( .ee

Cect or A and Section B of this appendix), concorni such a» this one are
nor importance

o!f

Ll

(quipmer  related 1ssues and concerns should be ascessed primarily through
YRV Iiew ¢ wxisting information and Dy tak\ng full “vantage of operating
vrence and PRA information, equipment performance, conditiof and

."dl‘ "R .

T vITor moniloring. root cause assessment, and trending of informalion

On an ot ng bate forrective attions should be taken as eppropriate for
{ toigsuet that are identified fquipment 1lems and concerns that

reqQui e riher review and assessment by Lhe staff in this regard inc'ude

. ele “vical penetraticns and connector assemblies
e« solrnoid valves

. {Q tarrier elements

. P a ang vapor barriers

. “pos . potting compound

. me jre inlrusion Lhrough cratcks

. po! v mide 1nsulation (Kaptin)

. TR rubber insutation

" minera) wonl insulation (especially 'n wet environmonts)
- t Ac kel

. 048 ] able

+ term'nal blocks

The NR( taft did not consider any of the equipment-related 1ssues 10O be
immediate safely problems.
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NRL overalghl

The rescriptive regulatory approach that has been taken relative 1o £0
'y (-unterproductive. inhibiting progress and innovative aprroaches in
resc ving this complex i1ssue,

Peg: Reylew (ommenis:

2 The regulatory approach taken was driven, to 2 large extent, by
the lack of attention ty the industry on this issue. Therefore, |
disagree

b Can those of us who kept plants operating while we performed EQ

nspections hope to be "paroled® someday? This commant reflects
how the NRC operates.

¢ | agree. There is some validity to this concern. It should be
noteu that despite this, there have been several innovations on £Q
problem resolutions., My riess is that the industry will not, and
generally has nct, sat fdie if there are cost savings to be had
through innovations. No research work 13 needed on this topic.

d Merits analytical resolution. NRC regulations do allow deviitions
from prescribed requirements provided they are Justified.
lowever, the industry usually finds 1t easier to follow an
approach known te be acceptable {nstead of undertaking the risk of
justifying «n innovative approach. Perhaps, the NRC should
facilitat: he introduction of innovative approaches by

encouragit .hem and providing a more efficient process for their
review
¢ perhaps, but the prescriptive regulatory appreach resulted fiom a

lack of initiative by the industry, and the oul-ri ht resistance
by ‘ndustry to the NRC initiative to address EQ. This can be secn
n the industry response to 1E Circular 70 0B, 1E~Bulleting 79-01,
79-01A, anc 79-0)B and i1ts supplements. Uitimately, the NRC was
cent a "Pelition for Eme-gency and Remedia) Relief" by the Union
of Concerned Scientists (UCS). The petition sought action in two
areas: fire protection for electrical cables, and environmental
qualification of electrical components. The petition asked the
Commicsion to immediately shut down all operating plants, and to
halt onstruction of new plants. As a result, the Commission
issued a Memorandum and Order (CLI-80-21) dated May 27, 1980,
which ultimately lead to the prescriptive regulatory approach
through documents such as the DOR Guide)ines, NUREG-0588, TEEE
Standard 323-1974 and 10 CFR 50.45). | would 1ike to emphasize
here that the NRC's approach resulted from industry's refusal to
be cooperative after repeated requests from the NRC.

(n uoneral. prescriptive regulations do not allow for innovation and
advances 1n t*s state oi technology and tend to de counterproductive.
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d encourage 1ndusirv ‘nitiatives Lo
cation. and cnanges 'n the reguiation (|
fact!'tate Lthis approach Specific methodoliogies
nigues. and detatls that are acceptable to the NPL 31t
and maintaininn (0 should be provided through The
JJatory Guides, the Standard Review Plan, NURLC and
where changes can easily be made as more 'nformalion

o and advances are mage in the state of [Q technology

nificance of EQ issues 185 not differentisted an
zed i1n the regulatory process. For example, the £Q
mid- 19805 emphasized documentation, withoul & corresp
the equipment's safety significance

L nr

Peer Review COmmenis

disagree. The documentation findings were associated with
eouipment identified by the licensee as being relied upon to
function during/following a DBE, This put EQ equipmeni 1n a
ceparate safety classification from that normally identified as
safety related

Alsagree strongly The licensees set functional performance
iteria reflecting necessary safety functions The numerous
melaints about documentation invite Lhe rebuttal: what do you

3

wan' nstead

Muman endeavors are subject 1o human failings. The emphasis on
socumentation cited in the example 15 a4 poor one. One should
recognize that the NRC inspections were conducted when the work on
mplementing EQ was moving ful) speed ahead. At that juncture
the only form of objective evicence ava:lable was documentation
fven then, the NRC did conduct facility walkdowns Lo review
eauipment installations, and identified deficiencies. Subsequent
nepections at the plan® sites and vendor facilities have focused
r hardware installation and maintenance, and test equipment
oroblems. One will never know, and most likely will not want to

find out. 1f the rea) safety benefits of €£Q are achieved. With
hat said, let us now look at how to improve attention to safely

nificance. The answer 13 PSA. Absent a systematic effort of
type. we can only have conjectures. and honest professiona’

saqreements on this 15s5ue

'
.
$1Q
..ao

¢ not clear: i1t is not clear what is meant by the

ficance of EQ issves. Does it refer to the gt fferent
to risk of different equipment items? Does the
ly that there should be different levels of safety

2
r
4

ust Class 1E? (Note: The emphasis on documentation 1in
¢ was necessary, because 1t was nol feasible at that
£Q programs without at least adequate

fon )

It has been determined by the Commission thal because all EQ
ssues are important to safety, for regulatory purposes all EQ




issues have simiiar safety si nificance. This approach 13
reflected in the issuance of goneric Letter BB-07 where in 1Ls
enforcement the staff wag not rlau1rod to determine the cafely
significance of earh vielation of the £Q rule, but rather, was
required to aggregate the number of violations and base il
fingings on «n assessment of the significance of the aggregate

hpataamenl

enforcoment policy relative to EQ indicates that there 15
of truth to this concern The staff agrees with the view
ove) that PRA may help to place (Q 'ssues 1n proper
The NRC staff should be supportive of indusiry inftiatives
and other techniques td better focus £0 requirements and
{gsues in proper perspective
s of the art that was in cxistence at the *i1me [ELE 3723-74
JnC the 1imitaticns that existed. 1 would seem that EQ
yrement s may have heer misdirected (‘SKJP("G"\} with regard
rod aetermination of “gualified 11fe” and Lhe absence of
remants for obtaining advante warning of Q

Pepr Review (ommenis
| disagree

agree. The concept of *qualified 1ife" should be eliminated

altogether, and emphasis should be placed on surveillance,
maintanance and cond‘tion monitoring

The concept of qualified 1ife has meril in many respects, not the
least of which, 1s the impact on knowing which safety systems are
being relied upon for plant oreration. The attainment of
qual ified 11fe is highly probable unless there s 2 flaw in the
original assumptions By concentrating effort to monitor
equipment's condition, inesr flaws. 1f they exist, could be
dete~ted. The monitoring of equipment condition prov.des
‘ontinued assurance Lhal Lhe qualified 11fe I3 cbtainalle when no
teterioration ts found and provides necessary feedback and
srrective action opportunities when unanticipated deqradation 1§

Non- intrusive surveillance for obtaining advanced warning of
significant degradation and the performance of component root
cause failure analyses for obtaining the information on actual
equipment degradation, are activities which promise both safety
and economic payback.

The NRC staff does now and always has insisted that licensees and
applicants include surveillance and maintenance as par’ of their
£Q programs In fact, the staff considers an EQ progrs without a
surveillance and maintenance component to be uynacceptavie
However. the surveillance and maintenance insisted upon by the
ctaff are minimum levels of acceptance, licensees are not
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rastricted to these minimum levels and are encouraged Lo develop
more comprehansive progran;. At you have implied, tha Commission
has adopted ICEC 323-1974, and for the most part, considers It to
be an acceptable method of comp\yin? with the requirements of 0
CFR S0 .49, 1EEE 324-1974 also provides a minimum acceptable level
of compliance, and licensec: are not forbidden to go beyond its
limits when developing £Q programs. As for the requirement of
determining a qualified 1{fe, to date neither indusiry nor the NRC
has found & more acceptable substitute for determining the
reliability of electrical equipment important to safety installed
or to be installed in Nuclear Power Plants,

Merits analytica) resolution. The requirements of TEEE Std 323-74

were no. necessarily misdirected; they were the best that the

industry consensus could produce at tnat time. However, we have

gained much experience in the two decades since then, and it is v
important tn incorpucate current knowledge in a revision of

qualification requirements. The following additionai views were

ils0 expressed in response *~ other related fssues and problem
statements:

More effort should be directed toward applying the lessons
learned during the last two decades to modify qualrfication
requirements to resolve the problem of demonstrating
meaningful qualified 11fe (re: age conditioning].

One alternative Lo the requirement to, qualified 11fe is the
ute of stress testing prior to (OCA testing and enhanced
condition monftoring in service [re. state of art
capabilities]).

The 1ssue emphasizes the point that has been made by several
other i1ssues and problem statements that an effort is needed
to replace aur 1fied 11fe a3 a major elemeni of EQ [re:
equipment aging).

Operating experience end enhanced condition monitoring are
among the alternatives that should be considered in lieu of
a qualified 11fe |re: scheduling EQ repetitive maintenance].

The effects of installation, maintenance, and surveillance
practices “ave been addressed only cursorily in industry
standards and reaulatory guides and 1t would be helpful if
the NRC provided more detailed ?u\dance than {s currently
available [re: effects of installation, maintenance. and
surveillance practices].

The suggestions (made in response to other issues and
problem statements) that €0 requirements be reviewed in
Tight of the experience of the last two decades has the
prospect ¢f increasing the assurance of safety and reducing
£Q costs [re: tight budgeting].




vhall A ye.amenl

ven 1re shartcomings an. «necertainties that evi st relative L0

“qualit oed Yife ® farlure ¢f the NRC staff Lo recognize the need for
(ocused attention on maintaining continued qualification over Lhe
‘nstalled 11fe of the equipment, and fallure of Lhe staff to Justify
multiple (0 standards supports tha contention that NRC efforts were
comewha! misdirected. However, a 1ot of good technica) work has been
(one hr » by the nuciear industry and by the NRC, and the NRC staff
agrees with the view (¢tated above) that 1t i¢ important Lo incorperalc
urrent hnowledge that has been gained over the last two decades n o
ravision af the existing qual!fication requirements The NRC staff
‘hould e supportive of industry initiatives in this rege d

A 1ot of researct has been completed and mych more experience hat been
obtaines in the area of £Q since 10 CFR 50.49 was issued, but focused
NR( proyreams ang initiatives apparently do not exist 10 continually
prugress 1n this area and to make use of thi« information for
rest ring, divecting, and 1= roving {0 program requirements

mGr 11

Peer Pevigw (pommenis

a agree The ungoing i1teratlure review that s currently belrg
. formed under con.ract te the NRC should take care of this
ncern
b Merits analytical reseiution (see comment *d* of the previous
ncern)
( dgisagree with this statement, The NRC sponsored a siguificant

rtion of the resesrch conducted in this area, and uses both the
cults of that research and al) applicable experiance obtainable
an effort to improve EQ program requirements while maintaining
nimum acceptable levels of compliance that will insure high
ovels of <afety

Jaff fospssment
1 a valid concern  However, except for situations where Current
) practices are perceived to be lacking or inadequate, 't s primar . ly
the re.oonsihility of the nuclear indusiry 10 jdentify improvements and
alterrs Lc, that are gesirahle and technically justified. Nonetheirss
W taf ’ 4 catalogue and be familiar with the advances tha
and maintain (ognizance and expe: '1se If the area of [Q
ne W taff should encourage and be su:artive of industry
a'iyes 1 mprove £0 methods and practices ba.rd ON ne
eve opmentc and advences thal are bdeing made
NR( veiearch activilies have not been entirely successful 1n resolving
the “ant l § cues that were initially identified (see the summary

of NUR[L/CR-¢20]1 'n Appendix L of the staff's report thal adcresses £Q-
1AP A n Ttem 3 ¢ for specific examples).




Pegr Keyigw (omments:
. | am not aware of this fssue.

b | anree. The ongoing literature review that 1s currently being
performed under contract to the NRC should take care of this
concern, at least par''ly.

L. Merits analytical resolutiva. The correctness of this statement
emphasizes the point that research advances slowly within the
1imitations of funding, factlities, and qualified researchers
This racognition should be taken into account in the planning of
new rescarch programs and the allotment of resources thereto. The
ctatement also supports Lhis reviewer's sparin® use of the "Merits
i xperimental Rescarch” comment.

d If success is measured only in terms of resolving old or existing
problems, then you are correct., However, research that does not
oravide solutions to old problems can and often does provide new
‘nformat ion about existing problems or products. The NRC research
sctivities have been more successful in providing new information
ind in {dentifying previously unknown limits {n component
capabilities,

’ & .
n22855ME05

-
’,.
-

ched  The results of past research efforts should be catalogued
v, information should be well understood and related to specifif
Jipment applications, as appropriate. Any further research should:
he hased on a well de”ined need for additional informatine b) be

h 15 good to a point, but there are limitetions Lo what can be

3

-~ ™
v
bY

»
o

f O v s D
< =

irsued ly if there 15 a guod 1ikelihood that the desired information
he ottained. and ¢) be pursued only 1f the cost of research 1s
ot ed in terme of the expected benefit to public health and safely
N f roments fur £C.re‘d0.p} L":}D“P"‘a { e U'O!""“") that
i ring gualification testing as well as problems thel oCCur Quring
ant erat r mas ndtl bhe sufficrent for ‘EHOD"‘WMQ an appropr ale
Peer Weylew (omeenls
P ' am not aware of this issue.
b | disagree. If the 10 CFR $0.72, 73 and Part 21, regquirements are

nacequate for this, 1 don't krow what alse can be. 1f my
.nderstanding is correct, there are ongoing efforts by the NRC and
the industry to streamline these reporting requirements either
betause they are unnecessary o duplicative, or burdensome

¢ Merits analytica) resolution; more NRC oversight may be needed.
This statement fs consistent with the Common observationm that
information in industry and NRC data bases (such as LERs) is not
only deficient but can be misleading
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accordance with 10 GFR Part . I8

that 10 CFR Part 21 {nadequate
The NRC cLaff 1

including agditional

d Reporting requirements are in
this statement ‘s suggesling
necific examples should be Cited

wvailable to discuss any shortcomings,

oversight

'r‘wr

W f Asseasment

inty inherent in the £Q process Lhatl

( ere a larne degree of uncerta
b be recognized and compensated for. For example, gualification
Il | ' 5 typically does not fnvolve a large enough sample .ize to be
atistically significant (in fact, oualification may be based on Lhe
v ~psyults of a single unit), and how equipment will ¢ctually age n a
‘1ant environment {5 largely a matier of speculation. By

par poOwer |
equipment problems that ari.~ during plant

in the £0 process can be

Therefore, special consideration should be given to EQ

3 low threshold is necessary for reporting of EQ
of £Q prot'ems that are
emerqging tQ

jerstanding and resolving

oeration, much of Lhe uncertainty inherent

mpensated for
porting requirements.
co that the staff will be cognizant

eficrencres
fipd and better a. e Lo recognize and resoive

ne fent

{ ntinued operatic JCO5) a)lluwed under (eneric
g Ay { be appropriate

Fevigw Som

| &4

no evidence of a problem here.

*

here 1%

This 1s not an EQ issue that requires further
1t {s an industry house keeping 1ssue

disagree
esearch focus

-

: e '
hatl correcCl
¢f Deedtimart
gri A530es”" 4

ntent of .he JCO process '/as 0 provide an interim perioC of relief
opropriate to allow licensees 10 estab)ish qualificatron during
tances when nquipment qualification fs found 1o be deficient. The
{ f A Adina of

by GL 8B-07 allows licensces Lo "make 4 nd

perat ty using analysis and partial test data to prov 4e reaswnable
Jrance that the equipment will perform its safety funiiic wher
ed upo aven though the equipment 1§ supposedly nol qualified and
% e not sati1sfy tne provisions of 10 CFR $0.49 However, the JCO 's a
emporary measure and a long-lern solution that complies with the £0
t of the JCO appears (¢

must ultimately be 'mplenented This aspect

circumstances and uncertainties relative 10 £EQ

reasonable given Lhe
eral ‘he one issue that still needs to De addressed 15 thal the
¢ oc nnt recoanize the need for an exemplior from the £Q rule
B fferences 1n 1ndividual NRC inspector's £Q knowledge level anc
cconcictent interpretation of EQ requirements have 2 severe impact of

ensees’ £Q programs




1t was suagested that the NR( should perform technical reviews and
vosue safely evaluation reports (3ERS) for each quali‘ication test
veport fssued by a vendor or original equipment supplier, s0 that
iranrsees would know which test report {s considered valid and

ar eptable to the NRC for equipment qualification.)

Peer Review Comment.:

2 | agree regarding impact of NRC inspectors that have varied
experience levels

b | .uree. A1l humen endeavors are subject to human fallings.
Maybe there ‘s room for improvements in this area. Perhaps the
NRC should consider additional training for inspectors, prefarably
by someone from outside the NRC with knowledge about industry
programs

The second item regarding technical evaluation of test reports.
it's a bad idea. Wi11 this not lead to a false sense of security
amongst the licensees? Nev.r let it be forgotten that the
licensee is respunsible for the safety of the plant, and will pay
the price in the end, not only for the ARC review, but aiso for
any undesiraule consequence therefrom,

( The same could be said of a1 inspections. not just £Q.

J During the 1980's significantly more NRC and industry personne)
were regularly attending EQ training courses. Thest training
courses did provide the basics for 3 minimum underst anding and
provided a forum for discussion of latest developments.

e Merits analytica) resolution., There have been instances in which
NRC ctaff members have been assigned to EQ activities, a1though
they had no prior familiarity with the subject. The NRC shou?d
assure that inexperienced staff are not put in the position of
making safety decisions before they are adequately trained.

The suggestion of technical review of qualification test reportis
(presumably by qualified staff) merits consideration. While it
might not be feas'ble to review a1l test reports, it might be
feasible to do so on a selective basis: perhaps few reports in
pach equipment category. Since a test report might be used for
cevera) different applications, it would sti1) be the owners'
responsibility to confirm that the test report demonstrates that
the acceptance ¢iteria of each application are met .

f first of all, it was the intent of the NRC to be as consistent as
sossible in the application of the £Q rule. However, we realize
that in spite of our best efforts, differences in the application
of the rule will sometimes occur. It is our goal however, to
restrict these differ«nres to the ¢\ fferences in individual
personalities that we a') share in our perception of the world we

live in.




£LO

Second, the idea of raviewi” = test reports issued by vendors or
original egquipment suppliers 13 impractical because EQ is a bit
more complicated than that, for example, a2 test report used to
demonstrate acceptable qualification for a particular item to be
used in a specific application at site A, may not demcnstrate that
same item 15 qualified for 2 similar application at site B.
Consequently. if the NRC issues an SER stating Lhat the ftem 15
qualified, both site A and cite B will think the item cin be used
because ‘t was found qualified by the NRC. If on the other vand,
the NRC's SER stated that this {tem 15 not qualified, site A would
be deprived of 1ts use. Therefore, we have the gituation that
exists today, 1.e., qualification {s site dependent and licensees
are responsible for qualification at their respective sites.

9141 Assessment

(0 1« a very specialized are? and requires a certain level of
understanoiny and expertise. While it {s not necassary (nor desired)
for 211 NRC field inspectors tr he experts in this area, some leve' of
tra'ning and qualification {s netessary.” The NRC Headquarters (HQ)
Offrcr should establish and maintain expertise in this area, and
resolution of specific EQ problems that are controversial or beyond the
knowlcdge Tevel of Fleld inspectors, should be discussed with the HQ
staff With regard to review of test reparts, see the staff as.essment
of I 9 (below)

NM( review and inspection programs relative to £0 have notl heen
adequately maintained. For example:

Pger Reyview Comments:

¢ There is probably some truth to this on all counts cited (bulow).

b. | definitely agree to the first bullet (below). Not aware of the
other 1s5sues

The statements that follow are basically true. However, some of
‘he current EQ inspectors did take part in Lhe inspections of Lhe
1980s. 1In addition, the SRP ({ncluding Section 3.11) is in the
process of being updated.
Staff 4y, .sment
the concern is a valid one, At the time that the €0 ru'e was publish.d
and 1mplement.d, there was a ot of controversy and uncertainty
asnac1ated with the qualification methodology that had been approv2d by
vhe ttaff. multiple standards existed without technical Jjustification,
and nformation in this ared was rapidly evolving. 1he situation
warrantes continued focused attention by the NRC staff to cata ogue and
better understand the information thal was being obtained through
research activities, and 1o closely monitor operating plant experienc:
and [0 problem. that were being identified so that continuing problems
-ould be recoagnized and resolved The NRC staff should establish a more
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focsed program of £EQ oversight br: (A, gstablishing and m. . ltaining a
high leve! of expertise 'n the ared of £Q: (b) maintaining £0 guidance
jncuments (including the SRP) up to date based on advar.es that are made
through re-earch and industry intiiatives: () developing ard
‘mplement ing ongoing EQ audit ard inspection programs: (d; setting & low
ineeshold for reporting of £Q defictencies so that the stiff will be
hetter informed of £Q problems that are being identified and better able
to recognize and resolve emergirg EQ fssues; and (e) better managing ar’
directing research activities,

. training/qualification of NRC inspectors and reviewers relative Lo £0
has nol been maintaineu. The EQ inspections were conducted on a one-
{ime basis and a periodic NRC inspection program hes not been
eutab'1shed and implemented. Current NRC inspector: are not sensitive
'y £Q fssues. they do not receive trafning on EQ fssues and standards,
and they did not participate in the £Q inspections of the 1980s.

Pegr Review Comments:
A | don't doubt it.

{ This reviewer does not know to what extent the statemerts in this
paragraph are true; however, L0 the extent that they may te true,
action by the NRC would be indicated. Also, in response to an
parlier issue, the following view was expressed:

There have been instances in which NRC staff members have
been assigned to £Q activities, although they had no prior
familiarity with the subject. The NRC should assure that
inexperianced staff are not put in the position of making
safety decisions before they are adequately trained [re: NRC
inspectors' EQ knowledge;.

aff Assesement

ee the staff assessment of F.8 (above).

. The SRP (Sectron 3.11) is very much out of date and needs to be made
arrent (e.g., the Environmental Qualification Branch is listed as the
cad revicw group; there 15 no rererence to the fQ rule: a "central

le” 15 referred to contrary 10 whatl was ultimately requiied by
0 (FR 850 49 and RG | .89 and IEEL 323-74 are not recogrized 43 the
sopropriate staff guidance documents for sat1sfying £Q requirements)

Feer Review Comments:
4 | agree.
sioff Assessment

This 1§ a valid concern. See the staff assessment of F.9 (above).

. FEE Stancards 381, 535, 627, 649, and 650 (and perhaps others)
pertainir ‘o £Q have not been endorsed by the NRC .
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Peer Review (omments:
Fl Merits analytical resolution,

siaff Assgssmend
Soe Lhe staff assessment of F.9 (above)

The NR(C has not provided guidance on how plant data can be used 1o
modify 'he projected qualified 11fe of L0 components

fegr Review (omments:

1

¢ | agree.

b. True, but do we really want the NRC to {ssue such guidance? The
1tcansees should dovo{op«oncf(groforab1y collectively) and
implement thém consistently. ~The NRC's input wouldn't hurt,
Maybe TEEE should be called upor to do this expeditiously. Also,
cee peer review comments &lsewhere on totally getting rid of the
nualified 1{fe concept.

Merits analytical resolution. IEEE has initiated an effort to
consider preparation of a standard that will address the use of
operating experience in gualification.

1f the qualified 11fe of components has been determined by methods
acceptable to both the NRC and Industry, anc *he compong its in
question have reached the end of their qualififeu lives, there are
only two acceptable possibilities: (a) replace the components

and (b) retest the components.

Agsessgment

¢ staff agrees with the view (stated above) that gquidance on the
e of plant dita to modify the projected qualified 1ife of £Q
omponents would best be pursucd as an industry initiative. However,
the extent that focused attention is placed on operating plant
experirrce and PRA information, equipment performance, condilion and
environment monitaring, root cause assessment, and trending of
nformation in order to identify and correct any £Q deficiencies tha
may exist on an ongoing basis, this concern becomes cne of minor

L ]
mportance

come icensees expressed the view that Information Nolice 82-81,
Potential Deficiency of Certa.n Instrumentation and Control Cables,’
was not well focused and created confusion

Peer Review Comments:

There is some truth to this. Again, we should never forget “hat
human activities «re subject to human failings. Hopefully, we
have learned from this.




2 e

b Merits analytical resolution. If confusion exists, there is a
need for clarification, Perhaps more importantly, there is a need
to answer the questions ralsed as a consequence of the fact that
the Sandfa National Laboratorics testing applied all irradiation
(aging plus accident doses) prior to thermal aging. It has been
claimad that this procedure ;~oduced much more cable degradation
than either tne sequence of thermal aging followed by aging-and
accidert-irradiation or the sequence of aging irradiation, thermal
aging, and accident irradiation.

¢ Information Notices (including Information 92-81) are provided for
the eaification of 1icensees, and do not require a response.
However, f the information contained in an Information Notice Is
applicable tc a particular licensee’s structures, systems, and
components, then that licensee 15 expected to take corrective
actions as necessary to maintain safety in accordance with the
requirements of the Code of Federal Regulitions. Information
Notices are often written in a general form ir arder to provide
affected licensees with the “lexibility that ma be necessary to
minimize the impact of a potential resolution. specifically,
{nformation Notice 92-8] discussed failures of cable jackets and
insulation manufactured by two specific vendors. Plants having
these cables in environments represented “y the test environments
'n which the cables failed, should conduct an investigation to
determine if (and what) corrective action is necessary and proceed
with that action. Finally, Information Notices always provide an
NRC technica) contact(s). Licensees should use the applicable
technical contact to discuss clarification as necessary.

ff_Lzsesamend

Cis a valid concern. While it is Important to alert the industry of
potential problems with equipmert qualification, the NRC staff shoul”
{ake c4re not to act prematurely dbefore enough 15 known and understuod
aroul the specific problem that has been identified. In the case of M
52-8]. where was some controversy about the aging sequence that was used
hy Sandia  Alen, irrespective of failures, under Lhe accepted
methodolugy @ single successful test result proviges sufficienl basis
for qualification and the NRC staff was not clear as to what specific

nditions the suspect cables were not qualified for

9 (FR %0 .49 dors not define the terms "similar® and "significant” and
.;1dance 1s needed on how to use these terms.

Peer Review Commenis:

a | am not aware that this 1s sti1] an issue.

b cee the enforcement “{les

¢ We can't have it both ways. On the one hand we criticize the NRC

for being too prescriptive, and on the other we want to prescribe
even ordinary and commonly used terms which, in their usage in EQ
context. have none other than their dictionary meaning.
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An NRC/EPRI dictionary was preacired Lo provide definitions and
agree on terminology.

Marits analytica) resolution.

To date, tne NRC staff has {nterpreted Lhe term *similar® in the
context of [0 to mean "the same®; the term *significant” in the
context of EQ has been primarily left to the discretion of
licensees and applicants. N

shaffl Assgssment:

ronfusion of this nature s best addressed through industry initiatives
The NRC staff should encourage and be supportive of such efforts,

n the stafl & review of NRC oversight 1ssues, the folluwing
recommendations were made:

ihe NRC staff should encourage industry initiatives to 1mprove the <tate
of equipment qualification, ang changes in the regulatien (10 CFR 50.49)
chould be made to faciljtate this approach. Specific methodologies,
approaches, techniques, and details that are acceptable to the NRC staff
for establithing and maintaining EQ should be providcd through the
ssuance of Regulatory Guides, the Standard Review Plan, NUFEGs, and
sther documents where changes can easily be made as more informal on
hecomes avallable and advances are made in the <tate of E0 technoloqy

The NRC staff should be supportive of Andustry initiatives to: (a)
ymprove and streamline £Q requirements, methods, and pract ices based on
the knowledge that has been developed over the last two decades, and (b)
Lie PRA and other technigues to better focus £Q requirements and 10 help
place 5 issues in proper perspective.

The NRC staff shou'd estadlish a more focused program of ~0 oversight

(a) establishing and maintaining 2 high level of expe tise in Lhe

.vea of (0. (b) maintaining £Q guidance documents and the SRP up to date

on advances that are mace through research and industry

nitiatives: (¢) developing and implementing ongoing £Q audit and
inspection programs, (d) setling 3 low ..reshold for repor!'ing of £0
of1ciencies s0 that the staff wi1) be better informed of [0 problems
that are beinn identified and better able to recognize and resolve
emerging £Q 1ssues] and (e) better managing an directing {0 research
ivities

The one issue that remains to be addressed relative to JCOs is that the
nrocess does not recognize the need for an exen,*‘on from the tQ rule

per 10 (FR 50.12

(0 1s a very specialized area and requires a certain level of
understanding and expertise. While it is nol necessary (nor desired)
for all NRC field inspectors to be experts in this are>. some level of
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training and qualification 18 necessary *~0 should be prov'ded
. : . ec ¢ £0 problems that are controversial or beyond Lhe
cnowledne level of field inspectors. should be discussed with the HQ

Research good 10 4 point, but there are limitations to what can be
accomi 1 1se0 The results of past research efforts as well as otner
nsightful information relative to EQ should be catalogued and the
nformation should be well undersiood and related to spec)fic equipment
o] ations, as appropriate Any further r2search should a) be based
on a we definad need for additional information, b) b pursued only 1
there 15 a good 1ike)ihcod that the desired information will be
obtained, and ¢) be pursued only if the cost of research is Justified in
lerms of the expecied benefit to public hedlth and satety

while it is important to alert the industry of potential problems with
equipment qualification, the NRC staff ghould take care not Lo acl
prematurely before enough is known and understood about the specific
problem that has been fJentifieu




Miellaneous Peer Review Commenls

The list appears to have at least two problems. First, 1t presenis both
cides of most concerns identified (un.the one hand, the old criteria,
requirements, methodology wer¢ 100 rigorous, prescriptive, and onsrous;
and on the other hand, they were not stlff.onOQgh)I Second, ‘the 1ist
doesn't reflect much study of what was done in 1icensing and opcratin?
resctor EQ actions in the 1984-89 time frame. For example, ground ruiles
were documented concerning cold.shutdown,.the escalated enforcement
actions for 30-some plant site,ir “ections {ntroduced considerable
consistency with regard to sfoniticant violations, and the EQ inspection
procedures addressed PRA for the sample selection process.

Here's an oxample of what has been dore. The Franklin TERs of the early
to mid 1960, documented EQ reviews for all of the master ' st equipment
at all of tle operating reactors. During the EQ inspect ., we found
good and bad aspects, including the failure of many 1icensces to
identify all equipment requiring qualification, and we builit on the
frundation of the TE”s. One of the strong points of the TERs was that
thev addressed the plant functional requirements for gach component; the
component had to be shown to0 be capable of performing specified
functions for a specified environment $1.0.. don't ask me if it's
qualified, ask me what it's qualified for), It wasn't over-simplified
generic analysis, It was raa! world, The Franklin TERs waighed sovara)
hur drea pounds. Was the information in them evaluated as part of
formulating the present 1ist? Some of the criticisms might read
differently if they were,

It's too bad that EQ was consigned to |imbo fOr 50 MARY YOAPE pried LA
the present resurrection. Continuity was pratty thoroughly disrupted,
and those of us who plowed thousands of hours into EQ in the 19805 have
discarded and forgotten considerable information that might be useful
Now
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