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Gary Holahan, Director > M o

Division of Systems Safety and AnalpAis
Office of Nuclear Reactor Regulation

SUBJECT ENVIRONMENTAL QUAL:FICATION TASK ACTION PLAN ITEMS
3. PROGRAMMATIC REVIEW AND 5. RISK ASSESSMENT

Since you have the responsibility for environmental qualification (EQ)
function in NRR for operating nuclear power plants and will have full
responsibility for £Q with the closure of the Eavironmental Qualification Task
iction Plan (EQ-TAP), this memorandum is to inform you of the results of my
review of two specific activities performed as part of the EQ-TAP The first
activity pertains to a programmalic review of EQ (1tem 3 of the EQ-TAP) and
the other pertains 1o risk assessment activities (Item 5) Discussions of
tyese ftems are provided below with my recommendations for any further

acLions

PROGRAMMAT LC RLYILM

The staff's assessment of the NRC fire protection program dated

february 27, 1993, fdentified a number of weakness in the fire protection
program and made specific recommendations for programmatic improvements In
viaw of the weakness that were identified relative to the program, the staff
determined that other programs such as EQ should also be reviewed to identify
any programmatic weakness that may exist Item 3, Programmatic Review of the
£0-TAP. was established to determine {f there were similar programmalic
weakness in Lthe £Q program In order to perform the review, the following
specific tasks were defined

Review License Renewal Background Information
Fire Protection Reassessoent Report
Opinfons from Others (Regions, EQ Experts)
fxisting £Q Program Requiremenis
NRC Audit/Inspection Practices

censee Implementation Practices

fze Review Results
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Gus C. Laina. 2

The objectives of 3.9 was to: (a) consolidite the potential issues that were
dentified while completing Items 3.a through 3.f; (b) validate the issues
through a peer review process involving individuals who are experienced and
know)edgeable in the area of EQ; and (c) make recommendations for further
action. Attachment | is a draft of the report which documents the resuits of
J.q9. efforts The report was never formally fssued.

As part of my review of the results of 2.9, draft versions of the report were
provided to individuals in AEOD, RES, and NRR. Based on comments received and
my own review of the report, | have determined that the most significant item
identified under the programmatic review was the lack of a feedback mechanism
in the £Q program as it exists today. The concept of a feedback mechanism

(1 e a condition monitoring or inservice inspection program) was discussed in
the November 15 1997 [Q-TAP Status Update Report to the Commission. While
the NR(C and industry have gone to great lengths to establish and document the
qualification of electrical equipment over the past 25 or more years, there
has been no requirement within the £Q regulatory framework for licensees to
verify that the assumptions and parameters used during the design,
qualification, and installation of equipment within the scope of 10 CFR 50.49
continue to be valid as nuclear power plants continue operation.

Based on the above, | recommend that DE follow the RES EQ Program Plan being
performed by R[S relative to electrical cable testing and condition
monitoring. Once RES efforts have been completed and if they provide a
technical basis for a feedback system, Df should perform a regulatory
analysis to determine {f a feedback mechanism can be justififed for qualitied
electrical equipment In the performance of a regulatory analysis, the
approach used in the amendment to 10 CFR 50.55a, "Codes and Standards for
Nuclear Power Plants: Subsection IWE and Subsection IWL," published in
hugust B, 1996, (61 FR 41303) may be helpful. This amendment promulgaied
requirements for inservice inspection of containment structures

With regard to the other recommendations made in the report, | do not feel
that any further action is warranted under ltem 3 of the [Q-TAP. However, you
may want Lo review the recommendations and consider them in any £EQ activities
you undertake in the future

tem 5 Risk Assessment., was included in the [Q-TAP to ensure that risk
nsights were considered in the review of EQ concerns and consisted of the
following specific tasks

£ a Perform Preliminary Risk Scoping Study

K4 Perform Final PRA

5.1 Incorporate Probabilistic Risk Assessment Insights
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liam & & wat & preliminary scoping study Lo quantify Lhe impac. on core (amaye
fraquency ((OF) of environmentally qual Lfled slectrical equipment .  Thin aludy
wil ¢nmp{ﬁ|oﬂ in April 199 and detatis of the study are documented in
altactmant 2 The major conclustons af the tludy wers) (lt {0 fatlures could
ave 2 lgniticant risk tmpact f electric component reliabilities are reduced
in the presence of & harsh environment | (1) Lhe magnitude of the impact on LD
fo plant apectfic) and ()z lack of reliability data bases and limitations in
current probabtliatie riek asconement models rasulted in significani
ancertainly In the preliminary resulls,

[1em & b wat sstabliahed 1o determine whother data exiated (hat could he uied
to perform a more accurate PRA,  This affort consiated of a slaff review of
the findings of the Inttial scoping study, & follow=up study by Argonne
Naltonal Labaratary 1o search tﬂo exisbing Viterature for reliability data for
alectetca) components, and & fironkhaven National Laboratory Literature Heview
0 IAR [tem 4 a). Nased on the results of the staff review, a final draft
Copnnt owas Tanues In April 1096 (see attachment 3) on lusues regarding (?
PRI iy report summarized previous work performed in the area of I'RA
and L0 and concluded that avatlable Information and data 16 nol adequale Lo
vipport a4 more detalled PRA of (9 fasues| therafore further work on PRA should
not he peeformed under the £0)-TA

[lem & ¢ was eelabliehed Lo snture that risk insights from the (Q- 1A were
o ated o the other activittes of the action plan While the slatt
Cons titered the revulte of the preliminary scoping study during the preparalion
Gt the ation plan, other uses of riak Ineights was dependent upon the resulia
ot Jiam & b

Lo connec Lion with these risk related activities, | have discutsed thelr
conilte with my staff, including the division's senior level advisnr on
probabiliet b sately asnenement flased on these discussions, the advisor’y
reviow 0f avatlabhle 10 and risk Intormat fon, (he fact that environmental
Qualirication tests were not designed Lo provide rellabi) ity data, and that we
re)lahi )ity testing has heen performed for equipment in & hareh environment

| have ond luded that additional risk rﬁlatoa effarts under the (- TAP are nol

While | have coeetuded that no further risk offorts are warranisd under Lhe
action plan. there are two potentia) uses of PRA Lhat may be helpful In any
future L0 activities that ma{ he performed by DE.  These potential utes are
dincusned in attachment 4 he method which might provide the most use In (he

wear Lerm 1n the wse of PRA (o focus any feedbatk system on the squipment wilh
fhe moat rish significance
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CONCLUSLONG

Based on my above review and conclusions associaied with Lhe Programmat ic
Review and Risk Assessment of Lhe £Q-TAP, 1 have determined that the work
parformed under Ilems 3 and § of the action plan {s adequate lo close the
specific tasks. Therefore, the nexi £0-TAP update will reflect Lhe closure of
these two aclions

|f you have any queslions contact George Hubbard, exiension 2870, of the Plant
Systems Branch

AMiachments: As staled
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CONCLUS LONS

Gased on my Jhove review and conclusions associated with the Programmatic
Raview and Risk Assessmont of the £Q-TAP, | have determined that the work
perf{ormed under ltems 3 and § of the action plan is 1?04\::10 to close the
specific tagks. Therefore, the next [Q-TAP update w! ! reflect the closure of

these two actions. 2

= ”
If you have any questions contact George N}bb{rd. extension 2670, of the Plant

Systems franch, .
i
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Nnvembﬁf L, 1997

Gus C. Lainas

LONCLUSICNS

Based on my above review and conclusions associated with the Programmatic
Review and Risk Assessment of the EQ-TAP, | have determined that the work
performed under ltems 3 and 5 of the sction plan s sdequate to close Lhe
spocific tasks. Therefore, the next £Q-TAP update will reflect the closure of
these two actions,

If you have any questions centact Georor Hubbard, extansion 2870, of the Plant
Systems DBranch.

Attachments: As stated
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' JNITED STATL Y
o NUCLEAR REGULATORY COMMISSION ATTACHMENT

wApIHATAN O L L LA

M{MORANDUM 10 Ashok (. Thadan!, Associate Direclor
for lechnical Assessment

Gary M. Holahan, Directlor

fROM
Division of Systems Safety and Analysis
SUBJECT SUMMARY REPORT ON THE [QUIPMENT QUAL 1FICATICH (£Q)
p ACTION 1TEM 3.9) (TAC MBS64B)

PROGRAMMAT1C REVIEW (EQ-TA

Ay discussed in Lhe staff's {nvironmenta) Qualification Task Action Plan (LQ-

1AP) of June 16, 1993, we are performing & programmat ic review of £Q for
electrical equipment Our efforts in this regard are spcc\fical\y def \ned
undar Action Item ] of the £Q-TAP, which includes the following elementis

3.4 Review License Renewa) Backgrovnd Informalion

1.0 Review lire Proteclion Reassessment Report

3L f1icit Opinions from Others (Regions, [0 [xperts)

1 d Review Lxisting (Q Program Requirements

e Review NRC Audit/Inspection Practices

| Review Licensae Implementation Praclices

1.9 Finalize Review Results

pleting ilems 3.a through 3.1 (above) was to dentify
L may deserve further staff consideration.
ot intended 10 resolve

{dentified. After

Our objeclive 'n COM
potent ial EQ Issues and concerns tha
This preliminary part of our programmatic review was n
or Lo otherwise address any of the £Q fssues thal were
completing ltems 3.2 through 3.1, the next step in Lhe process was Lo

consol idate and specifically address al) of the EQ issues in our final raport
under £0-TAP Action ltem 3.9, “finalize Review Results.’ and to make
recommendations as appropriate. We have now completed our actions associated
Jith 1tem 3.g of the [Q-TAP, and our final report on the [Q programmatic

review 1§ {included as an attachment to this memorandum

AP was Quile extensive
fied for furlher

fssues are

tify any

review Lthal was outlined (n Lhe £0
many potential f1ssues were ident)
| must emphasize that none of the
safety problem and we did not iden

The programmali(

and consequently,
consideration However,
cons idered Lo be an {mmediale

(ONTACT ' Yatum
415-280%




Ashork Thadan!

.pr(‘f‘( PQU!DMPh! ftems ihat are not Q“‘Tg(\od In QC”GVA\. Lhe OVOTR‘\

come adjustments are

needed 10 better assure continued qualification of electrical oquipment over
the projected 1ifelimes of the equipment; (b) some of Lhe past {0 concerns

require further review Lo assure that resolution 1§ complete or that a

¢ignificant safety problem does not exist. and () @ struciured program of
monl

ongoing NRC involvewment and oversight 1s neoded. Our [0 program 455058
and recommendal lans are discussed in Section 4 0 of the attached ceport,
our conclusions are stated in Section 5.0

We are now proceeding 10 update our {0-TAP and Lhe R(S 10
an Lhe recommendalions Lthal have been made and, 4% part of this process.

and

program plan hased

we

will place the [Q program roview reporis in Lhe POR and moel wilh {ndusiry

representat ives Lo discuss the staffl’'s recommendal 1Ons | will keep you
informed of our progress anc fulure plans as they develop

Attachment {0 Drogrﬁmn.(\( Rov\ow CUMMAT Y Rﬂpnr{ (10 TAP Action [Lem

1.9)
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specific equyytov o+ oms that »re nol qualified. Ir, general, the overall
rasults of ou’ ', 1 vyrammatic reviev indicate that: (a) some adjusiments are
neoded 10 bet'er ssure continied qualification of eloctrical equipment over
the projecte. |1ty 1nes of the equipment: (b) some of the pasl £Q concerns
requice further roy ew to n.sure that resolution 1 complete or that @

pignit ant safet. problem does nol sxist, and (C) @ structured program c
ongoing “RC invol.«ment and ove ight 1s needed. Our (0 program assassmant
and recommendal ici. are gt cusscd in Section 4.0 of the attached report, and

our conclusion: are $1p’ d in Sactior 5.0,

We are now procewding o ale wur £Q-TAP and the RS [Q program plan based
on the recommendations tha. ° hion made and, As pari of this procoss, we
will place the EQ prog:m rovies reports in LM DR and meal with Induste/
representat ives Lo discuss the st 1's rocommendat ons | will 4eep you
informed of our progress and futurc plans as they develop.

Attachment: £Q Programmalic Review - Summary Renort (10 TAP Action {tom 3.6G)
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was limited Lo core damage preventlion cousidering inlernd

(TAC MBS64B)

1 0 INTRODUCTION

In response to lssues Lhal were ralsed by the Office of the Inspector Goneral
(01G) in a roport dated August 12. 1992, the stalf completed an assassment of
the NRC fire protection program. As @ result of this roview, Lhe staflf
(dentified & number of weaknesses and made specific recommandat ions for
programmatic improvements in & report that wes {ssued on february 2,

In view of the weaknesses that were identifizy relative to the NRC fice
protection program, the staff concluded that other programs that are similar
in nature to fire protection, such as environmental qualification (€Q). should
also be reviewed 10 {dentify and correcl ARy programmat \¢ whaknesses thal may

exist,

(0 Programmatic Review - Summary Kapor!
\
|

as an ares that required further review as @ result of the staff's activities
rolated to 1iconse renewal. As discussed in SECY-93-049, a major concorn

rolated to £Q was whelher the £0 requiremenis for older planis were adequale
to support license renewd . Consequently, ihe stafl concluded Lhat
differences 'n [Q requirements belweer o<00r and newnr plants cohstituted a
potential generic issue which should be evaluated for backfit independent of

license renewal activities.

in support of the license renewa)l iInftiative, (Q testing of electric cables
was performed by Sandia Naliona)l Lahoratories (SNL) under contract with Lhe
NRC . Some tests were performed L0 determine the effects of aging on typical
elactric cable products used \n nuclear power plants and other testis
(unrelated to )icense renewa!) ware performed 10 assess Lhe functionality of
damaged eleciric cables during loss-of-coolant accident (LOCA) congitions.
After accalerated aging, some of the environmentally qualified cables aither
fatled or exhibited marginal fnsulation resistance during accidant simulation.
while some of Lhe SNL tesis may hava been more savere Lhan required by “RC
regulations, the tesi resulls raised questions with respect to the
environmental qualification and accident performance capahility of certain

arttficially aged electric cables [1-5).

In order to sssess the significance of £Q, the NRC staflf performed 2
prel iminary risk scoping analysis on the potent fal impact of inadequale
equipment qualification on core danage froquency. The scupe of the analysis

| events only with
Posiulated faj)idres of in-containment electrical equipment, with emphasis on
eleciric cables. The major conclusions of the p« '‘minary risk scoping
analysis wore: (1) [0 failures could have 3ign (vear' risk impact Af
elactrical component re)tabilitins are reduced |. 't presence of a harsh
envirenment, (2) Lue magnitude of the impact on core damage frequency iy plant
specific, and (3) the lack of relfabi)ity dala and limitations 1IN current
probabilistic risk assessment models resultl in significant uncertainly. Based
on the resulls of Lhe preliminary risk scoping study, the staff concuded thal
a more detatled (Q risk assassment should be completed.

|
Independent of Lhe staff's raassessment of fire proteciion, [0 was fdentified
J
|
|

Thus, Lthe current {0 issue 15 one that pertains 10 oprraling reactors, but




prution 1s also important 1 ny plant
staff 1ssued an Lovironmenia Quali’ta T A% an iy
June 16, 1983, in order 10 gofine and crordinate the actions Lhal are
AP thnse

necessary to resolve Lhis issue Action ltem 3 of ine (Q-TAP Thsis
actions that pertain Lo Lhe programmatic review of [Q, which include

'

Review License Renewd’ Background Informatior
Reviow fire Prolection Keassessment Repor
Opinions from Others (Regions, {0 (xperts)
Roview [xisting £Q Program Requirementis
Review NRC Audit/Inspeciion Practices
Review Licensoe implementat ior Practices
¢ finalize feviow Resulls

“finaltze Review

fosults.” and represenis Lhe overall resulls of the staff's (0 program review
Section 2.0 of Lhis repor discusses Lthe review methodnlogy, Section 3.0 s &
cummary of the potential issues that have been identifiec while completing (Q-
TAP Action ltems 3. a fhrough 3.(, Section 4.0 prov des the staffl’s assesament

and recommendalions, and Lhe conclusions are containea in Soction 5.0

This report is intended Lo address (0-1AP Action item 3.3
‘

2.0 REVIEW M{ THODOLOGY

The goal of the [Q program reviow was Lo take & fresh look at whal has heen
done to address £Q issues anc concarns and to identify whelher any significant
{ssuss or concerns currently exist thatl nead Lo be resolved The various
elements of the EQ program review are outlined under Action ltem 3 of the

[0-TAP (discusied above)

In completing [Q-TAP Actlion ttems 3.8 through 3 {. the goal was gimply Lo

{dent ify potential issues that may exisi 1t {s important Lo recognize thal
the potential ‘ssues that were ideniified are rather speculative, since Lhey
wore generated based on the spec!fic information that was reviewed anc ne
altempt was made Lo pursue any of the postulated issues 1o determine 1f Lhey
had somchow heen resolved by Lhe staff. Also, in order to assuré objectivily.
(0-TAP Action ltems 3.a through 3. were completed Dy individuals who were nol
is)y associated with £0 and whe were ‘herefore not familiar with how

{0 problems were dealt with in the past

objectives of Lhis review (EQ-TAP Aclior Item 3.g) are 10 (a)
1idete the potential fssues thal were (dontified while compleling [Q-TAP
{tems J.a Lhrough 3 f. (b) validate the {ssues through a peer reviev
Iving individuals who are experienced and knowledgeabls in Lhe
~  NRC staff. contractors, and industry experts). &I (c) maks
for further action




PERLT SUMMARY AND CONSOL 1DAYION
The programmal iC veview Lhal was outlined 'n 1he (O 1h Guite satensive
and conseguent iy, many polential 1siuRd wore
cons ideration Appendix A 13 @ consolidaled 11s11ng of the uoKOﬁ\\a‘ fshurs
that have been 1dentified whils compleling (Q-1AP Actior liems ).a through
3 { eliminating duplicatlion hetwren Lhe various (0-1AP reporis that have bhern
(ssued [6-11). The potential 1ssues are organized \nlo one of the following
sections of the appendix, depending on Lhe general nature ol the 1sque

igent ) (100 for turlhes

Scope/Applicability (page A-1)

(0 Methodology (page A-16)

Current Status and Implementation (page A7)
Assurance of Continund Qual rfication (page A-B1)
[quipment-Related lssues (page A-9))

NRC Oversight (page A-101)

G Miscellaneous Peer Review Comments (Dage A-119)

The consolidated )isting of potential £Q fssues wai coviowed by the NRC siafll
and olhars who are pxperienced and knouiod;.ab1h in (0. and Lhe commenls thal
were received during this peer review process are ni uded in Lhe appundix
slong wilh the listing of nolork\AW {ssues and probiem statements to provide &
halanced perspective Appendix A also includes Lhe staff's assessment of the
potential LQ 1ssues thal have heen {dontified The following Summary of the
‘nformation contained in Appendix A provides Lhe overall rasults of Lhe (o

{ffOQV'l'N“l[ iC review

Scope bfﬁ"'lilj'! | 35Uk

The [0 programmatic review found Lhat inconsistencies exist relative 10
the scope and applicabiiity of £0 requirementis In particular

s\nq\o-!z‘\uro requiremenis have nol heen applled consistently
(0.9., single fatlure criteria was nol imposed for qualification

of cold shutdown equipment, and the staff’s resolution of TAP A-2)
regarding Lhe *super haat” of facts of a main sieam \ine break did
not include single fallure cons iderations).

the need for single-fatlure protection 15 nol clear {f the purpose
of [0 15 to protect against the occurrence of “common cause” or

“common mode” fatlures,

being able Lo reach hot shutdown was & aualification factor for
some plants while being able to reach cold shutdown was Lhe

consideration for other planis;

aualification of mechanical equipment has not been addressed in

Qu
the same fashion as qualification of electrical equipment, and




(0_Melhogelegy. lasutd

Many of the pote ‘tal 1ssued that ware identifiad during the [Q program
roview are related to either: 4) justification af the (0 methodoiog)
that has been imposed, OF (b) resolution of technical fpaues rolated 10
qualification Lesting. With regard Lo (a). many facets of Lhe
methedology for oslngt\shsng the initial gual ificarion of alectirical
pauipment for *harsh anvironment’ condition. svidently were not

Justified on a4 rigorous, technical level, In particular:

current requiTiments Vi what 1% reasonably possible within Lhe

state-of -the-arl capabilities

imposition of different Qu.h(\(n\;v Jlandard! dopending on plant

vintage
L Lgndﬂ(\on\ng‘pr.(or\n\\\nn\rg roq\.wonor\x
use of generic Ltemperature profiles
qual ification based on bulk vi ncal temperatures. and
’ test margin H'Q\,"NM"“'.S
With regard to (B), resolution of mp7y technical 1asues relative 1°
gualification tesling were identified for further review and follow-up
action, including

cortification of testing laborvtories.

gefinttion of "worst-case’ electrical conditions;

leakago current considerations,

MSLE vs. LOCA qualification requirements

offects of long-tarm exposure to moisture

combuslible gas and chiorine formalion effects,

dust effects

induced vibratior pfincts
seismic and dynamic effects; and

fire sCenario considerations

(urrent Sialus And imo ] emenialion LAsuRs

The staff's review under £0-" \P Action Item J.¢ (10) general




‘hat Ine | R4 Lus AnC (mplementation o t roguirements 14 we
ndertnnd hile 1as0lut fi G BaR) of 1he Apintete@d . ANE FIRAL
siutt thatl were ratied with 1061V dus LTI
document ed Tirensenys !yD\CA“y rocognizen Yheae ab valid tasues dur'ng
meot ings wilh the NRC staff and agreed Lo corraet discropancies of i
nature. Therefore, for purposes of Lhe (Q program review, the stalf
cons idered Lhis matier L0 D¢ of minor \n.pnrur(' However, &% & resull
af the evolving nature of (Q requirements, the stalfl may nol have heer
entirely cloar on whal requirements were being superseded ouring
development and promuigation of the [Q rule and (here may De somé
confusion in the indusiry on this point. Alse, 10 the extent thal
"generic qual tfication” (as N qualification of @ generic Lype of
intulation. for example) wis crodited, which #v dently was Lhe Case for
come )icensens, further Toview and Justification May he necessary §ince
hiy approach was later found Lo he ynacceplable

may NG nave poen wi

Assurance ef Loniinued Ouallifigcaling

0

.
A\
.

1he [0 programmatic review found that current qualification pract
’ ‘nitial equipment qualificatior cartification withoul perio

monitoring and assessmeni) My not provide assurance of cont Inued

qualification of ploctrica) equipment over 11mF rocognizing thal

substant fal uncertainty exiits in the qualificatien process,

especially in the ability to accurately project @& *qualified
\\(.»"

installation, mainienance, and survelilance practices Can have 4

degrading offect on equipment qualification, and

unant icipated conditions and peeurrences that take place pver ihe
ife of the plant can have & negative of(oct on equipment

quaiification

s0. "reasons Lo Lhe contrary” for nol upgrading replacement equipment
to current requirements Appear to be withoul mer { since more Lhan
nough time has passed 10 allow licensees 10O estab)ish programs for
aual i fying equipment 10 currant requirements in particular, “reasons

the contrary” thal are suspect include

the ttem 1y part of a piece of squipment Lhal was qualified as af

assembly

tr
W

the (tem was on hand &l part of Lthe uliiily s stock prior
fabruary 22, 1983;

replacement auipment gualifted In accordance wilr the provisions
{ 10 CFR 80 .49 does nol exist, and

\
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it r

he use of replacement equipment aualified in accoraance ¥
svisions of 10 CFR $0.49 would have a significant probal
creat ing human faclors problems

1
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(guipmeni-Relaied lidvts

ou'!'\g Lhe [Q ',foqr.m“"‘ review, 4 aumher {\( ‘Qu‘pm"‘\ fLems whry
{dentified that may deserve furihar review and cons \aeration by 1he
staff to assure that the exiiling lovel of qualification 18 adequate.
In particular

. some electrical components such as penetralions and conneclor
assemb) ies may be more critical than ploctrical cables and on Lhis
basis, more attention Mmay be warranied for Lheas componenis,

’ molsture transmission {hrough cracks n cahle insulatien orf into
the cable core Lhrough diffusion may pose significant problems.

. solenoid valves, [Q barrier elaments, equipment seals and vapor
barrinrs (especially on plants that are subject Lo the DOR
Guidelines), and epoxy compound uted for patling elecirical
penetralions may deserve further scrutiny, and

. the use of polyimice insulation (Kapton), fluty! rubber insulation,
mineral woo! insulation (espec ally in wetl and hum i\ d
environments), bonded Jackels, coaxia) canle, and terminal blocks
may need to be belier delined and/or justifiea

mmumwnummwuu :

Given Lhe ovo!v\ng nature of [Q anc Lthe uncertainlies that are {nvolved,
i1 appears that N ¢ efforts Lo address and resolve LhiA {ssue have nol
been altogether sound for Qllmp\l

. the ability to determine & "qualified |1 fe" by aQf conditioning
techniques seams highly questionable,

. the impositien of differant, more rigorous standards for Lhe newer
plants was nol technically Justified by the staff;

. the prescriplive regulatory poslure that the staff took relalive
to [Q seems counterproductive and may have inhibited progress and
(nnovalive approaches for resolving this compiex fgsue,

. the staffl falled Lo include a)lowances N the £Q rule for Lhe
LempoTaAry removal of [0 barriers 10 factiitate maintenance,
surveillance, and replacement activities, and

' no extension period beyond the end of qualified 1ife (similar Lo
the 25% extension that 13 typically allowed for compleling
survelllance requiremenis) was pstablished L0 ) low flexibilitly
for equipment replacement dguring Lhe next scheduled oulage

Additionally, hased on the information Lhat was reviewed under the [0-

TAP 11 appears i(hat continued NRC oversight and {ollow Lhrough 10O
monilor and assure ('l resolut ion have nol been suflfictent. for
example
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+4 g e L0 et that were 0104

. NR( programs and initiatives have AnY heen pitablished Y0
cont inually monitor progress and 10 restructure, rodirect, and
improve [Q program requirement s % appropriate

. KRL review and inspection programs have Aot heen maintained if the
area of Q)

: reporting requirements have ndt been ostab) ished to assure thal

emerging (Q-related problems are referred 1o the NRC stafl for
consideration and appropriate resolution; and

. Generic Letter BB-07 does not require that licenteed request an
exemption from the (0 rule for equipment found Lo be unqualified
whith appears Lo be inconsistent with 10 (IR 50,12 roquirements

finally. hased on severe accident consideral oBs and based on difficulties
‘hat have been observed in dealing with {Q prohlems three add it ional 1ssues
were ideniified which were nol previous)y discussed in the (0-1AP reports that
have been (ssued specifically

9 NLI/NRL Interfacs

The current intarface that exists wilh Lhe Nut lear [nergy institule
(N[1) often does nol allow for the objective and unbiased exchange af
information on & purely technica) lovel Licenses represental ives,
industry represenialives, and NRC staff are somelimes frustrated by the
N(1 interface when trying Lo resolve technica! tssues In @ cooperative
manner, 1t i3 important ihat this problem he resolved to allow for A
cooperative effort in addressing £Q 1ssues and other issues thal are
important to the staff and the nuclear industry

h Lead Reyiew Beaponaiblilily

hlthou?h (0 deals primarily with electrical equipment and f{ 1s
typically subject 1o electrical industry gtendards, an electrical
discipline within Lhe NRC |3 currenily no. .signed the 1ead
responsibtlity for this ared of raview, Deiign censiderations specific
to electrical equipment that are important for equipment qualification
are more apt lo be overlooked or misunderstond under the current
arrangement, and Lhe ctaff 15 at a cloar disadvaniage when interfacing
with indusiry experis on important [Q tssues that affect electrical
squipment This assignment of stafll resources AppPATS to bhe
inefficient

(quipment SwryivaRilidy

[quipment performance requirements for Lhe advanced reactor designs
include survivability criteria for sevare accidents A addition to ©
requirements for design basis accidents. However, aquipment
survivability for severe accidents has nol beer addressed (or operating

roaclors




A rp PENGRAM ASSLSSMINT AND R{COMMINDATIONS

1o a large extent, 1he po:or!\n\ fgsuns thal were dent f1eu dut ing 10e LG
programmat ic review dea) with limitations and uncertainties that exist tn 1he
aualification procass, and 11 appears that there are programmalic weaknessed
and )ingering technical and .Qu\pmont-rcisxoﬂ concerns Lhat require further
attention. While much has been done ovar the past 25 ymard e try Lo heller
ynderstand [Q, o clear strategy for the Yong-term resciution of (Q lssues I8
not readily apparenl and exisling requiremenis have not evolved over the years
Lo account for the uncertainties that are inherent in Lhe [Q process 'he
discussion and spectific recommenjalions that follow are intended Lo establish
a strategy for assuring quat ification of oloctrical squipment over s
installed 1ifetime. This 1 an (ntegrated approach and ai such, some of the
recommended actions are des ve0le program enhancements while othars are
considered necessary \n order 10 asture an adequale 1evel of equipment
gualification Thate recommendalions ihat are onsidered 10 Do desirable
program enhancements are listeg If prackels

ory SO'H‘/O(%‘V( that % L"\O'!OG by this repor! |

In addition to the regulal
1so0 be

. important to recognize Lhal (0 programmalic improvements may 4
possible and of substanttal benefit from an industry perspeclive for
example, (L may be possible to beller focus [0 requirements by using graded QA
requirements and PRA techniques; beller definition of the role that single
(atlure plays relative to (0 could resultl in petter-direcied qualification
requirements, and siress testing may prove Lo be & viable alternative 1o
preaging Therefore, in sddition Lo Lhe spoc\f&c recommandalions thal are
discussed below, Lhe NRC staff should actively suppert ind encourage \ndustry
‘nitfatives to improve and stream!ine £Q reguirements melhods, and practices

.3 ;I‘D".i‘ ( Qn”ﬁ'[“]Qn;

In pursuing (Q programmatic improvements and agdreising wpecific equipment
concerns, 11 13 important Lo make uie of Information thal has been developed
through research activities, operaling plant experience, and Lhe advice of
que!ified expertis The NRC staff should work closely with indusiry experis in
sddrassing current and future Q 1ssues and equipment concerns, taking full
advantage of other initiatives such a8 the maintenance rule and graded qualily
yssurance as appropriate. (0 requirements Lend Lo be very costly for

censees and any changes 10 existing program requirements or furiher
expectations of licensees should be well Justified and properly communicaled
1he following recommendations are directed Loward satisfying Lhese fundamenta!

concepts
(RECOMMENDATION 1)

(11 may be possible Lo address many of the potential issues that
have been (dentified by reviewing and beller understanding past
research efforts anc [Q information that has been developed CVeEr
the years, and Lhis approach should be pursued before considering
other alternalives Additiona) research should be performec only
{ f (a) Lhere 13 @ wel) deflined need for additional informatlion,
(b) there |5 a good 1 {kelthood that Lhe dosired informalion will
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RECOMMENDATION 2

The NR(C staff should review Lhe rosults 0f past and engoing (Q
research efforts, qualification tes! rosults and practices, and
other [Q Information, and maintain an wp-lo-dale gats bare
containing this informalien in order tai (8) betler nanage,
catalogue, and share [0 \nformation and pdvances \© Lechnology.
(b) tdentify specific {ssunt Lhat may deserve additional research
and resolution: (cz provide & basis for reselving 10 concerns, and
(d) better focus NRC staff and Induslry resourtes.

(RECOMMENDAT 10N 3 )

(A functiona) interface between the NRC ond indust ! should be
estab)ished for addressing {0 fssues and corcerny '\n 4 cooperative
and technically sound fashion. Since the existing interface with
N(1 tends to inhibit the exchange of information »nd (Geas Delween
industry experis and Lhe NRC staff, NRC management should either
resolve Lhis problem of establ ish other avenues for \ndusiry
participation. In support of this inttiative, this {inal reporl
on the [0 programmatic review, a3 well as Lhe ather reports thatl
have been compleled under [Q-TAP Action frem ) [6-11). should he
made available to the general public )

RECOMMENDATION 4

while 1t fs important 1o alert the indusiry of potential ’onor§c
problems wilh equipment qualification, NRC expectations ©

| {censee actions should be communicated through issuance of
Bulleting or Generic Letters, Information Nolices should not be
used as a vehicle for implicitly suggesting that 1lcensees should
take some sort of actien.

(0 Buls

The [0 rule (1.0, 10 CFR 50.49) was established before much of the research
on (0 was completed and the rule is outdated in this respect for example,
the rule requires that @& qualified 1{fe be determined &% part of Lhe equipment
qualification process, bul such & determination 13 theoretical, the effects ©

many degrading influences cannot be accelarated, and Lhe accuracy of such 2

determination |5 unknown, A rule that is more general would be better suited
to the theoretical nature of [0 and the gncertainties that are involved,
would more readily s)low the NRC staflf and Industry pxperts L0 puriue olher

approaches and methodo\o?\os for adaressing [Q concerad Also, while the [0

rule does not preciude 3 lowed outage times for (Q barriers and equipment

guidance has nol been established in this ared.

(RECOMMENDATION §)

[ The NRC staffl should make changes to 10 CFR 50 49 as appropriale

and




in orger ' ‘eratitate and entcurane induttsy P11 1At ives tg 1mprove the
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{0 proce s Spec i PPREY VI TR sp hnt Jukt, and 1etAl e ‘At are
scceptable to Lhe NRC staff for establishing and maintaining ti 5“”:{%
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be provided Lhrough Regulatory Luides, the Standard Review Plan,
and oLher documenis where Changei Can eatily be made 3 more information
peLomes avallahle and advanrey are mads in the state of {Q techno'ogy.

Guidance should also be estaplished Lo agaress operatienal
considerations, such as ) owed outage times for £Q equipment and

parrier: . )

¢ ) [0 Programmalil MeARNeiSLS

The polential issues thal were (gent i fied during the (Q programmatic reviev
indicate that [Q requirements are not commensurate with Yimitations and
uncertainties that exist in the qualification process for example, Lhe
assignment or getermination of 2 qualified 11fe 13 theoretical, the effects of
many degrading influences cannot be accelerated, and the accuracy of such 3
determination s unknown, There 18 also uncertainty as 1o how well Lhe
gualification requirements account for such things A equipe installation,
normal wear and tear, and periodic maintenance and survei!le cv ctivities,
Another uncertainty factor that bears on the \ong-1erm qualification of
elecirical equipment s Lhal different gualification (tandards have been
imposed over time depending on plant vintage for example, the older plants
were nel required Lo preage electrical egquipment prior 1o qualification
testing Therefore, 'n order 10 account for Lhe vaT\ous imitations and
uncertainties that exist and 1o provide adegquale assurance of £Q for
electrical squipment over iime, additional measures must De Laken,

RECOMMENDATION 6

In order Lo compensale for the various 1{mitations and
uncertainties that exist relative o equipment qualification, 10
provide assurance of continued qualification over {ime, and 10
identify and correct any (0 deficiencies that may exist,
additiona) (Q programmatic requiremenis are necessary, including

’ peripdic congition and environmental monitoring of
electrica) eguipment, and

2 rigorous identification, assessment, resolution, trending
and reporting of squipment qualification problems that
pCcur

With regard to condition moniloring, over the nexl several years

(he NRC staff should develop, In concerl with industry
representatives, guioance for the application of condition

monitoring techniques

RECOMMENDATION 7

The NRC staff should establish a more focused program of [Q
oversight by

. ectabl ishing & NRC Headquarters focal point reiponsible for




wat tfying, mont! ring, trending. (Al 4 oguing and
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consistency of reaulation (rom one Licpnise L0 aAnGLheY

A maintaining [0 quidance documents (including the SRP) up 10
Cile Dased On AdVAnCos that are made through roseArch and
\ndus"f’ 1"1\‘\“'V's.

. promu\gal\ng informatton and qu\d.nco 1o Jicenspes and Lhe
NRC staff as appropriate;

' establishing specific repor&\n? requirements for equipment
deficioncies that indicate Qud ({ication expeclalions have
not been satisfied for Lhe given enyironment o thal the
staff will be better informed of [0 problems that are being
ident{fied and better able 1o recognize and resolve emerging
[(Q ‘ssues. and

. belier managing and directing [0 research activities

With regard to Lhe NRC foca! point, consideration should he gilven
10 assigning the lead responsibilitly for {0 of elagrrica)
equipment 10 an electrical discipline Alsn, in the area of
research, the existing NRC plan for performing (0 research [12]
should be adjusted 10 {ncorporate Lhe results of this review for
example, in agdition Lo the need Lo establish condition monitering
melhods and techniques (see Recommendation 6. above), further
assessment 13 needed for a number of specific technical and
equipment-related £Q concerns (discussed in Section (.4, below).
Also., recognizing that much more emphasis musl be placed on
periodic condition monitoring Lo BESUTE cont inued equipment
qualification, extensive efforts and expenditure of resources 19
correlate artificial aging with natural aging may not be
warranied

RECOMMENDATION &

Certification of [0 testin laboratories ‘n accordance wilh
generally accepled nON-nu(?ilr practices (¢.§.. ASTM or ASME
certification) along with nuclear QA standards 15 recommended 10
sssure that [0 testing 13 properly and consistently performed
throughout tha industry

(RECOMMENDATION )

(To the extent that ft fs truly necessary for )icensees 10 upgrade
to the more rigorous EQ requirements contained in the £Q Rule,
more appropriate “reasons to the contrary’ should be established
‘han those that are currently 11s1ed in Regulatory Guide | .89
However, resolution of this concern should be conrdinated wilh
industry initiatives 1o \mprove the [Q process |
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In addition Lo the programmalic weaknesses thal weve jgent 1 fi1ed during Lhe v

programmal ic review, & number of technical and oQu:pmant-rv\Atad goncerns were
igent ified for further consideration. Most of these are not lssues in the
cense that problems are known 1o exist but rather, Lhey are spaculative
concerns that stem from the early evolution of €0 requirements and the various
yncertainties that are associated with the qualification process. 1he
fo)llowing recommendations are for concerns of this nature:

RECOMMENDATION 10

The NRC staffl should geterming and documen! 1o what extent single
fallure considerations are app) icable to £Q.

RECOMMENDATION 11

The staff should determing and document 1o whal exiant
qualification of equipment for achieving cold shutdown 1§ truly
necessary (irrespective of licensing bases) 1o assure that 2
safety concern does not exist for Lhose plants Lhal were nol
required 10 qualify equipment necessary Lo Achieve 2 cold shuidswn

condlition

RECOMMENDATION 12

The NRC staff should assure that identification and resalution of
significant EQ concerns have been addressed within Lhe scope 0

the IPE initiative

RECOMMENDATION 13

The following concerns should be further assessed by qualified EQ
experts and the NR( staff to determine whether or not and Lo what
extent additiona) resolution is warranted:

: Qualification of cold shutdown equipment and resolution of
TAP A-21 may not be sufficient if single fatlure
consigerations apply (see Recommendat ian 10)

b The use of "excess margin® Lo Justify the short-duration
LOCA tests that were allowed for the DOR Guide)ines planis

may not be sufficient Lo assure equipment qualification.

4 Generic Lemperature grof1\os that were allowed for some PWRs
and BWRs were not fully justified and may nel provide
sufficient assurance of qualification

d Resolution of TAP A-21 may not ha.: been entirely
appropriate { resolution of the vwelocity profile” 1
dependent on Lhe resolutfon of M5L8 qualification for DOR
Guide) ines plants since the MSLB qualification issue was not

e 18 »




'3 3¢ od. and the “veio€ 1y profil copresenis A gynami
et thi g Nut N sgrpssed v Term of [0
¢ The use of "generic qualification” mey nol provide
suf ficient assurance of equipment qualification in those
instances where this approach was used

f The resolulion of other {gsues Lhal were handled soparately
from £Q but that could impact equipment qualification, such
as the issues of mechanical and flow induced yibration,
seismic effects, dynamic of fects, etc.. may have a)lowed £0Q
roquirements to be compromised

9 fquipment curvivability for severe accidenls (roqu\remeni
for advanced reactors) has nol been addressec for operaling
reaclors
h Additional resolutior of the following operal \ng and

accident cons fidaerations may pe needed 0 assure equipment
qualification

. leakage currents and momentary elecirical effects,

' hydrogen burn scenarios,

. radiation and temperature stratification effects:

. long-term exposure 10 moisture.

. cont inuous submergence prior to the LOCA;

. the effocts of fire cn £Q:

. combust ible gas and chlorine formation effects;

. use of bulk ve. local Lemperalures;

. adequacy of MSLB ausl ificatton for DOR
Guidelines plants: and

. equipment interface problems.

\ Adgitional assurance of qualification may he needed for Lhe
following items:

. electrical penetlralions and connector assemblies,

. solenoid valves,

. [0 barrier elementis:

. cerals and vapor barriers.

. epoxy compounds;

. moisture intrusion through cracks,

. polyimide insulation (Kapton),

. fluty) rubber insulation;

. minaral wool fnsulation (especially in wel
environments)

. honded jJackels|

. coaxia) cable; and

. torminal blocks,

A few questions were raised as a resull of the [0 programmatic review Lhal
don't relate spocifically Lo (0. but may warrani clarification or further

e 13 »
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. we NRC 10 *° The following recommendat 1ons are for concerns

Wil Besww
(RECONMENDAT 10N 1¢)

(The process required by GL 88-07 for addressing situat fons where
equipment 1% determined Lo be unqualified coes not require thal
licensees seek an exemplion from the L0 rule The staff should
determine whether the Gl 88-07 process i appropriate given Lhe
exempt lon requirements sialed by 10 CFR 50,12, and provide
guivance as deemsd necessary.

(RECOMMENDATION 18)

&Yhere {s a marked difference in requirements thal were imposed
or (0 of electrical oquipment versus what was required for €0 of
mechanical equipment, and technical Justification should be
established for the different standards and ihe gifferent
approaches that were allowed by the staff. for example, £Q of
mechanical equipment did not involve prescriptive regulation, 2
detalled program review, and confirmatory on-site inspection.]

[RECOMMENDAT 10N 16)

[The current interface that exisis between the NRC and NE1 s nol
conducive to the cooperative exchange of {nformation and ideas
that is needed for Lhe resolution of complex technical fssues.
This problem between Lhe NRC and NEI should be corrected or some
other industry interface needs to be established that will allow
cooperat ive efforts 1o be meaningful and product\ve.]

§ 0 CONCLUSIONS

The [0 programmatic review identified many potential issues, ranging from
uncertainties associated with the qualification process to poteniia equipment
vulnerabilities 1t must be emphasized that these are potential issues, some
of which may be read!ly dismissed based on more in-depth review or expertl
judgement . Also, while 11 is important to recognize and appreciate the
various potential EQ issues that have been {dentifled dur\n? the £Q
programmat fc review, 1° 13 also important to recognize the |imitations thal
exist in the state ot technology and in Lhe ability to address and resolve
these issues. Consequently, resolution of EQ 1ssues in general requires &
?ood understanding of the overall strategy for addressing EQ on 3 programmatic
evel. an understanding of what can reasonably be achieved, and the use of
good judgement in deciding how Lo procesd on a given issue.

from a program perspective, the results of this review indicate thal a
strategy does not currently exist for assuring qualification of electrical
equipmentl on & Jong-term basis. Given the uncertainties that axist, the
current requirement of initial £Q certification must be supp\omcnled with
additional requirements for ongoing assessment, validation, and NRC oversight.
In particular, program enhancements are needed Lhat include: (a) periodic
condition monitoring of [0 equipment; (b) rigorous (dentification, assessment,
resolution, trending, and reporting of equipment qualification problems that

4 -




anc (¢ 4 structured program of NR( rs1ght. By 'ncluding these 43
ndenéntal elements of 0 program rec - : L. 5 ik
the initia) qualification process and ques!

meihodologies thi' were used become much les

Many of the specific concerns that have been identified carf most 1ikely be
\ddressed by reviewing and better understanding sast research efforts and 10
information that has been developed over the years, and this approach should
be pursued before considering other dlternatives Agditional research should
be performed only if: (a) there 13 3 well defined need for additional
information, (b) there is a good 1{kel{hood that the desired information will
be obtained, and (c) the cost is Justified in terms of ‘he expected benefils
public health and safely pdditionally, the exisiing NRC plan for
performing £EQ research (12) should be adjusted Lo incorporate the results of
this review For exampie, in addition to Lhe need 0 establish condition
mornitoring methods and techniques, further assessment 15§ needed for a number
of specific technical and equipment-related £Q concerns Also, recognizing
that much more emphasis must De placed on periodic conciiion monitoring 10
assure continued equipment qualification, extensive efforts anc expenditure ol

resources to correlate artificial aging with natural aging may nol De
warranted

tr
¢

Aside from the recommendations contained in this report additional

adjustments in exisiing [0 requirements may be possihle and of substaniia
benefit to the nuclear indusliry This is especially true recognizing that
more emphasis 15§ needed on maintaining equipment qualification over Lime and
me "trade-offs” may be appropriate. For example, 11 may be possible to

ter focus £Q requirements by using PRA techniques, beller definition of the
e that single fatlure plays relative to £Q could result in better-directed
qualification requirements, and siress testing may prove to be 2 viable
alternative to preaging. The NRC staff should encourage and be supportive of
industry inftiatives to: (a) improve and streamline [0 requirements, methods,
and practices based on the knowledge that has been developed over the last Lwo
decades; and (b) use PRA and other techniques to better focus £Q requirements
and to help place EQ issues in proper perspective Changes in the regulation
0 (FR 50.49) should be initiated by the staff to facilitate this approach

.

g

0
e

In pursuing the recommendations contained in this report and in addressing tQ
{ssues in general, the NRC staff should work closely wilh industry experis,
taking full advaniage of other initiatives such &s the maintenance rule and
graded quality assurance ai appropriate. Because ihe oxisting interface with
N[l seems to inhibit this sort of cooperative effort, 11 15 important that NRC
management either resolve this problem with NE] or establish other avenues for
ndustry participaiion
The programmatic weaknesses and equipment-related concerns Lhal were
¢ the £Q program review do nol mean that equipmenl |
rrently not qualified. Rather, the rasults of this review indicate thal
i ome adjustimenls are needed Lo beller assure continuec Qua\\(\(af‘ﬂ' over
rojected Vifetime of Lhe equipment that 15 qualified; (b) some ¢’ the
past [Q concerns require further review to assure thal resolution is complete:
and (¢) a structured program of on-going NRC involvement and oversight 15
needed. Until such time thal specific equipment qualification deficiencie
are identified, existing qualification is assured by Lhe inttial qualif)

jent 1 fled as @ resull O
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APPENDIX A

Potential EQ Issues
(Consolidated Listing with Peer Review Comments and St ff Assessmeni)

ccope/Applicability of £0

Qualification of components olher than cables has nol been rigorously
addressed. For example, research 1s only just beginning 10 assess the
adequacy of £Q for RG 1.97 functions and very little £Q research has
been performed on pressure switches, R1Ds. pressure transmitlers, and
valve operators

ki Qualification of components other than cables have been vi?orous\y
addressed. During the EQ inspactions thal were conducted 1in
Region 3, all componentis required to function in a harsh
environment were required to be qualified. Qualification testing
was noted for valve operators, transmitters, pressure switches,
etc. However, when considering license renewal and the
possibility of exceeding the 40-year qualified 11fe, 11 coes
appear that cables have recaived more reviaw/research than other
components. As for RG 1.97, only certain components are required
to be EQ qualified so the basis for the concern {s not clear.

Why do we naed ressarchiy Units have neen qualified.

The tirit Isentancd ERRTE" extromely prosocative, depending on the
interpretation of - "rigorously” addrassed. By the late 1980s

a\andards;.wu;[NgCgstgf[},saw a ot of *qualified" components in
Yicensee EQ "inspact fons.” ' Ditto’ for ‘vendor inspections. 1f
ctandards are different now, this documant should clarify --
otherwise you'll have readers saying that nothing is quaiified.

| disagree. This 1s not tont idered an open EQ issue.

First, the industry has addressed qualification in accordance with
requirements of the IEEL standards and NRC documents. 1f they were
acceptable as rigorous for cables, then the other iiems are in the
< ame 1032uo. and in my opinion, aven better in some cases (e.9.,
transmitters, ‘battaries, some valves). Remember that the industry
standards on qualification for various classes of squipment have
had NRC input, and that NRC has not thus far (with a few
|xccpt1cnsE~1nd1cath any serious disagreements with these
standards by 1ssuing Regulatory Guides, as s the common NRC
practice.

second, {f the concern reiates to the extent of NRC sponsored
research on items other than cables, then we must keep in mind
that Sandia, Oakridge, FRC, and if 1 am correct, even Wyle has
performed reseirch on many {tems other than cables.




Third and last, it 1s (ime to ask if we have not reached & point
of d\m\n\shsng returns in £Q ressarch by performing more aging and
LOCA tests, 1ime and again research conducted to date have
pointed to the crytn? need for improvemenis in the methods used
for squipment gurveillance and condition monitoring. In other
words, frtd\c\\vo maintenance and condition monitoring techniques
should be used t0 supplement £Q

Therafore, 1 balieve that we must focus our scarce resources
towards undarstandin the results of the work siready performed
and using them peneficially to develop and implement effactive
condition monitoring methods,

® The concern it valid.

# 1 am not clear how *rigorously” 1s defined. What kind of £Q
research needs to be performed?

g. During the NRC £Q research performed l{lSlhd1l. research was
performed on the EQ process. This included artificial aging,
radiation simulations and LOCA testing. Severa) equipment types

wert tested including connectors, penetrations, and solenoid

valves.
h. Industry rospons1b111t{. After about two decades of research (in
other countries as well as in the UsSA) and the expenditure of many

mi1)ions of dollars, we are sti11 far from answering all the

quest iong about cable qualification. 1t would be futile to
undertake rassarch on the components 11sted in this paragraph es &
way of learning how: to qualify them. As indicated in comments
that follow on other issues, 1t is time to'take stock of what we
have learned and look for ways o0 simplify qualification without
reducing the assurance of safety.

. The requ.rements for environmenta) qualification of elecirical
equipment {mportant to safety for nuclear power plants {s codified
in 10 CFR 50.49 (also known 3t the final rule on environmental

qua\\fication). and 15 dated January 21, 1983, In sccordance with
2 referenced footnete in paragrlph b)(3) 10 CFR §0.49, and in
accordance with the NRC staff's fin ings based on {nformation
provided by utilities, components prov ded in plants are qualified
and adequate to provide Roqu\atgry cuide (RG) 1.97 funstions.
However, additiona) research (L thighared {3 welcome. Remember,
1{censess are responsible for qualifying a1l equipment that is
required to be qualified, therefore statements such as this one
should be directed to licensees.

s1aff Assessment:

Research \s good e 3 point, but there are limitations 1oe what can be
accomplished. The NRC staff should assure that the results of past
research efforts are understood and related to specific equipment
applications, as appropriate. Any further research should: a) be based




a2 wel) defined need for additional information, b) be pursued only 1f
there |s a good )ikelihood that the desired information will be
obtaired, and c¢) be pursued only 1f the cost of research is Justified in
terms of the expected benefit to public health and safety The staff
agrees with the view expressed by Comment I.h that ".. .11 is Lime to
take stock of what we have learned and look for ways to simplify
qualification without reducing the assurance of safety” and industiry
inftiatives in this regard should be encouraged. The staff should
assure that full advantage is taken of operating plant experience and
PRA information, equipment performance, condition and environment
monftoring, root cause assessment, and trending of information in order
to identify and correct £Q deficiencies on an ongoing basis.

fven though the Standard Review Plan suggests that NUREG-0588, K6 1.89,
and 1ECE 323 may be applicable for qualification of mechanica)
equipment , specific guidance has not been provided in this regard.

Pesr Reyiew Comments:

i, The need for additiona) guidance fs not clear unless the issue
deals with 11fe extension.

b. | disagree. How about the ASME QME Commitiee documents (QR and QV
series)? These have bean under development over the past sevene
years and were finally tssued in 1954, Tho{ were specifically
written to address Mechanical fquipment Qualification (MEQ). It
s my understanding that NRC has participated in their
development,

On a different note, let us recognize that the industry effort in
establishing MEQ 1n plants licensed to operate since 1980 have
conclusively established that the effort boils down to fdentifying
and evaluating (mostly by analysis only) nonmetallics. The
information from this analysis is used to establish replacement
intervals for the soft parts. Further, recently the industry has
applied for exemptions from the requirement to treat MEQ a5 2
separate program and 1nt09r|t1n? them into the preventive
maintenance programs. Apparently, the NRC has acquiesced with
these exemption requests. If so, 1 am not sure what the basis is
for this fssue 1isting.

P This 1s a valid 1ssue.

d. 1 belleve that there is an ASME, EQ document that refers to
mechanica) equipment.

0. Several of the NTOL plants were required to have mechanical EQ
programs during the 1980's. The basic findings were that the most
sensitive ag1ng components were seals (O-Rings, Gaskets, and
diaphragms). Seal replacement programs were established.
Mechanica) {tems such as snubbers are required to be periodically
tested. Some mechanica) actuators have been EQ qualified such as
pneumatic and hydraulic actuators. Motor operators, such as
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Limitorque, Rotoraue and 17T were qualified. Generic Letler 85-03
and 89-10 have veguired 2 varsion of qualification by assuring
that MOV's have thalr operability demonstrated during worst case
flow, Including b)owdow conditions.

Merits analytical cesolution (1.2, analysis of existing
information 13 warranted to reach resolution).

As is indicated {n your statement, the referenced documents
(NUREG-0588, RG 1.89 and 1EEE 323-1974) mdy be applicable for
qualification of mechanical equipment. Nevertheless, the NRC
staff has provided specific guidance for developing programs for
environmental ualification of mechanical equipment. A coPYy of
that guidance o\ lows:

Although there are no detalled requirements for mechanica)
equipment, ¢oC 1, "Quality standards and Records,” and 4,
fnvironmental and Missile Desion Bases and Appendix B 10

10 CFR 50, *Quality Assurance Criteria for Nuclear Power Plants
and Fuel Reprocessing Plants® sSoctﬁon 111, “Design Control,” and
xvi1, "Quality Assurance Facor $*), contain the following
requirements related 0O equipment qualification:

Components, shall be designed to be compatible with the
postulated environmente) conditions, including those
associated with LOCAs .

Measures shall be astablished for the salection and review
for suitability of application of materials, parts and
equipment that are essantial to safety-related functions.

Design control peasures shall be established for verifying
the adeguacy of design.

fquipment qua\\ficat1on records shall be maintained and
shall include the results of tests and materials analyses.

for mechanical equipment, the staff review will concentrate on
paterials which are sensitive to environsental offects, for
example, seals, gaskets, \ubricants, fluids for hydraulic systems,
diaphragms, etc. A review and evaluation should be par formed by
the applicant that includes the following:

(N 1dentification of safety-related mechanical equipment
Tocated 1n harsh environment areas, including required
operating time.

(2) Identification of non-metallic subcomponents of this
equipment.

(3) 1dentification of the onvﬁronncnta\ conditions Lthis
oqutg.cn& must be qualified for. The environments defined
in the electrical equipment program are also applicable o
mechanical equipment .
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(4) ldentification of non-metailic material capabilities.

(8) Evaluation of environmenta) effects.

SLAff Asisssment:

There is a marked difference in the staff's hand)ing of EQ fer
electrica) equipment as compared Lo mechanica)l equipment. while the
peer review comments indicate tha, specific guidance has been
established for EQ of mechanical equipment, it was not done in the same
prescriptive manner as was thought to be necessary for electrical
equipment and 1t appears that the same leve)l of effort has not been
placed on assuring that EQ of mechanical equipment is adequate for
operating reactors. It appears that the NRC staff has gstablished 2
less rigorous qualification standard for mechanical equipment and
focused staff attention {s necessary to assure that mechanical equipment
s adequately qualified. Specific guidance in this regard should be
estab) fshed and promulgated to the industry. An approach different from

what was required for €0 of electrical equipment (e.g., prescriptive
regulation, detalled program raview, and confirmatory on-site

inspection) should be fully Justified,

Under the current requirements, aclive and passive [Q equipment are
‘umped together in Lhe development of performance requirements, design
requirements, maintenaice programi, and safety priorities, which may nol
be entirely appropriate.

Pesr Reyiow Lomments:
.. [ am not sure of the basis for this {seue.
b, This was done for consarvitism,

c. | agree. A few utiiftics make the distinction, This 152 good
example of where the ytilfty must address required service
function, not Just yoint at the vandor.

d. No og!nﬂon (1 am not sure what the {gsue i3 hare), Safety
functions) performance of an equipment ¢ defined taking inte
account 1te interfaces with passive ftems guch a8 cables,
terminations atc. During the qualification process, this
functions) capability {s demonstrated sither in a single test
program or tnrough multiple tests and analysis programs  The
concarn regarding safaty priorities and the meintenance ares
needs Lo bt batter defined, The so?oty priority of the
prote u/xufot{ function parformed by an equipment ilem govarns
the s lti priorities for iis interfaces, be thay passive or
active ¢ for maintenance, to the extent thers are maintenance
attribe os for passive ftems, they sheuld have been, (and | know
thay ger rally are) addresse {n o utflity's maintenance program,

.. Active and passive equipment are important - “lumping" ‘ssue 13
not .
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F | am net clear how safely priorities are an fesue,

g.  Successful otoration of pateive sguipment ( cables, termiap!
blocks, breakers, etc.) 14 often necessary, parmitiing the
operation of uc\‘vo squipment. Thus, f\ seems appropriste for

qualification ané documentatian of 1t performance, maintenance,
and safaty priorities,

h. Merits analytical rasolution (1.0, analysis of existing
(nformation 1s warranted 1o redch resolution).

b The £Q requirement 13 that components (1.e, components within Lhe
scops of 10 OFR B0,49) must be tbie Lo perform thelr required
functions whan ¢allad upon for a8 \ong s required, This
requirement applies . both active and passive components.
Licenseas have foung ad the NRC has accepted) various ways to
damonstrate that equipment in their £Q grogrlms meats Lhis
requirement. Thers 1s no specific requirement to ‘ump or not lump

to?olhor parformance requirements design requirements,

maintenance program: or safety prior\ttos. [f thare are
inapproprista lumping of requirements, specific {dentification and
elaboration on such requiremants are welcome,

siall Agssaament

from a safety perspective, ful) advantage should be Laken of operating
plant experience and PRA Information, equipment performance, conditien
and environment monitoring, rool cauie atsessment, and trending of
information in order Lo {dent '\ fy and correct any £0 deficiencies that
may exisl on an onqo\na Lasis. Implementation of the maintenance rule
w111 help to resolve this problem for active components, and the staflf
should Initiate action Lo include electrical equipment within the scope
of the maintenance rule Lo betler address thig concern, Ase, given the
advances that have been made in our undorslundin? of £0 over the past 28
yoars, cost-effective improvements may be pessible in the application of
[0 requirements and the NRC staff should be receptive 10 proposed
chln?ot in the £Q methodology that are: (4) developed as an indusiry
initlative, and (b) demonsirated to be technically Justifleg,

(0 requirements seem ynreasonable for equipment located ouvtside
containrent and exposed Lo short-tarm sloam conditiont and/or ragiation-
only harsh environments when considering the low core damige
contribution of this equipment compared Lo critica) components Lthat are
located inside containment, PRA imp) ications/EQ scraening critaria may
be helpfu) in establishing whether or not and to what extent £Q (s truly
necessary for a given comporent.

Poer Review (OEMADLA!

b, [0 requirements for eguipment located outside containment that i3
relie ugon to function during and/or following & DBE ere
reasonable since the gualification requiraments for those
componants do not Include harsher environments than they will see
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during the eveni. 1f the equipment 15 not relled upon, then it
should not be in tha EQ program. PRA can be used Lo assess the
level of reliance but this should be done with caution and should
{nclude a review to ensuré that the plant's safaty analysis
remaing valid,

Maybe the criterfa for master=11sting should be revisited. In
?onoral. | don't feel that qualification for outside containment

§ onerous.

1 sgree. This is Iong ovardue and @ concarted affort has the
potentia) 1o narrow the scope of equipment included in EQ
programs. This 1§ true for both in-containment and out-of-
containment equipment populations, Also, note that Just beciuse
an equipment item 1s located in an area outside the contsinment,
and that 1t may only be exposed to short duration environmenta)

sxtromes, it cannot be sutomatically concluded that 1t doesn’'t
have to be qualified. Some equipment/components have Lhe
potential to exparience common Cause failures even under those

conditions.

further, | believe that we do now have sufficient raa) world
experience dats to permit & mnon1n?ful assessment of equipment
faillure rates in nucimar plant anv ronmants. This should be used
when parforming the PRA.

This 1o & valid fesue; PRA {3 & good screening tool,

The philosophy wiilized to date has been for equ ipment nood\ns 10
function or fatl safe {n hargh envirenments, that 1t be quald fed
to its harsh environment. The qualification timost alwayt
includes some tasting to assure it oporubi\#t{ {n the harsh
environment, even {f this environment 13 relat vely low staam
conditions or radiation only. Mln{ types of squipment do have
problems with these less severe DBAL. for instance, the stem
causes condensation and many aigos of equipment have experienced
problems such & switchgear, MGS, and hydrogen recombiners. The
increcsed radiation Yavels on the order of 1E4 RADs and above de
cause problems for \ntcgrltod circults (1Cs). Some 1C's, such as
CMOS devices are suscep ible to radiation levels of 1E3 to 164
RAD.. Some newer devices, guch as NMOS devices (found in compuler
¢chips) have pxperionced fatiures in the 100°s to 3000 RADs range.

Merits amalytica) resolution, It will be useful for the NRC to
sstabligh 1ts position on the applicability of PRAs to equipment
qualification. Also, thers fe 0 nead Lo evaluate tha use of PRAY

to Justify short LOCA tests.

First of a1, a proper! devaloped £Q program includes golx

those ftems of equipmen {,0, squipment within the scope of

10 CFR 50.4%) that are re {ed upon to remain functional during

and following design Hasis evants. Tharefore, since the program
includes only those ftems that muat functiion, PRA does not seem L0
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have & rele 4t Ahis point, The {0 requirement for thase ‘lems of
equipment 13 that they must be wble to parform thelr required
funciions when ca)led ugon for at long 48 required. 1t {g "ot
unreasonable, for exsmp 0, for appl fcationt whare 4 component s
required to be qualified for service inside containment and B
gimilar component {s required Lo be qualified for service
conditiont outside containment (where the potontsa\ harsh
anvironment 13 gignificantly Yass sevars), {f the 1icansee chooies
Lo use the same component outside as is used inside containment.
Under these circumstonces, \{censeas are not required to use the
same component; however, us\nt the same component may provide
cesired flaxibility. Again. his s not ynreasonable, 1t {s the
\icenses's chotce and 14 provides gesired fexibility.

S1all Asspasment’

Given Lhe advances that have been made in our ynderstanding of [Q over
the past 25 years, and based on the TM]=2 experience, PRA insights, and
plant experience, some improvements in the £ requirementis My be
nossible and of benefit to Lhe {ndustry. The gtaff should be recoplive
Lo proposed changes In the £Q methodology that are. (4) developed 4 af
industry initiative, and (b) gamonstrated Lo be rechnically Justified,

pRA studies indicate thal (0 Master Listy may need L0 be updated 10
inciude additiona) equipment.

P If teus, the EQ 1igts should be updated,

b. This 18 valid, but sdditiona) equipment Lo be added s probably
non=safaty re pted.

¢ Merits analytical resolution (1.8, analyze axisting {nformation
Lo reach rasolution). Also see commens &.f (above).

d. what PRA studies? please idantify the indicated studies, and
provide copiat for NRC gtaf? {nformtion, It {8 the 1icensees’
responsibility to update EQ master 11388 49 hew information

becomas available.

giaff Asspsament’

Laditions Lo Lhe [0 Master List would only be appropriaie i(f the benefit
to safety 18 8! aificant as defined B the 1PE Intttative. in this
regard, the sta f should assure that {0 shortcomings would in fact be
addressed under the [Pl pro?rnm. Beyond this, the use of PRA for £Q
applications may be of significant value Lo the ingusiry {n better
focusing EQ requirements and the expenditure of resources. The staff
should be receptive 1o proposed uvies of PRA with regard 10 £0 Lhat are:
(a) developed A AR indusiry inttiative, and (D) ovmonstra\od Lo be
Lachnically justified ang in keeping stith the Commission's policy on ‘he

use of PRA
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The single fallure criteria has nol Deen appl led consistantly relative
to £Q, For example:

Par Rayiew Lommenty
P | don't think that plant design bases are consistent,

b, May be true, but 80 what! Cach issue should be eveluated
separately,

The single fallure criteris wai not imposed for qualification of ¢cold
shutdown equipment (1.e., 1EB 79+0), Supplement 3, only required one
train of cold shutdown equipment to be qualified).

bear Roviaw Lomoentd!

:, The concern regarding 1€0 79-010 supplement 3 ¢larification 1
gorhap: ] 1031 imate one in that there is no documented basis that
am aware of as to why this exceaption ' acceptable for older
plants. As one of the parties to the many NRC and Industry
discussions on this subject during the early 19605, my
raco!lection {1 thati

¢ For some older plants rcqulring the environmenta!
qun {f9catfon’of the total population of the cold shutdown
equipmantiwould have b on impractical to implement with the
us+11censed sysbem configurations, aid

The {ntent was to‘1imit the anvironmental qualification
requirements to the system/aquipment cong\cnont in one
(cong\ato)ﬁplthng.qutrndito*ach gve & ¢old shutdown

cond t‘on‘rlthlr'thln.lpp)yino:st to 411 squipment called
for in the emergency procedures.

parhaps, a better documentation of the basis for this will help
clarify vh{tth1s§t ‘congidered consistent application of the
gingle fallure design eriterid,

b. Quu\\fyinq one train of cold shutdown |qu18m0nt wil) insure that &
single failura will not oceur,’ Howavar, 10 CFR 50,49 superseded
18 79-01 and {ts supp\on0nt|‘?%t requires qualifying & path to
sefe shutdown, "Plange nots ‘that qualification in the context of

10 CFR 00,49 assures that 3 singla fallure will not occur, and by
doing so the single fallure criteria s imposed.

With regard to the "superheal ef facts® of a MSLE, the staff's resolution
of TAP A«21 failed to include single fatlure cons fderations.

Pagr Rexiow Comments

k. Single fatlure wis considered; 1t was factored into the mass and
energy releases from M5L0, There {s no *agdittonal® single
failure considerations from *superheat et ects.”
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The 1ssue regarding MSLO superheat effects analysis nol {ncluding
single fallure considerations, \f true, {3 an accident anglysis
igsun, NOT an £Q 1ssue.

As stated in Regulatery Guide 1.89, the purpoié of environmental
gualification s L0 avoid "commonsCause” (adlures. Glven Lhis, it 1
not clear why i1 1§ necessary 1o qualify equipment 10 protect against
single fatiures

papr Reyiy (QUMALLE!

1 agres. llowever, wiat's the difference in terms of type testing?
The tests show Lthat } componant can perform,

The ability to withstand & single fallure 13 one of the «lements
of defanse=in-depth applied in the design of safety gystoms. The
purpose of £Q may be summed up 41 preserving the defense=in-depth.
In other words, it 13 to {dantify and aliminate the potential for
common cause faflures thal miy challengs the defanse-in-depth,
specifically in accidant environmants. Yhat means [Q may not even
focus on (1.e., we do nol {ntentionslly g0

potantial for common cavse fafluras 1f the squipment

only undar n~rmal environments at all times. As such, #ing’
failure fa1) into the category of random fatlures, Therefors, it
|3 not ¢lear why consist 1ication of single fatlure s an
{ysue. In a{ ozi . A oncern regarding gingle
fatiure wpplice , 1t should be treated as & detigh basis issue.

The purpose of EQ 18 tO demonsirate that the safety related
squipment does not have & “common Caule failure® which could take
out redundant sets of Lhe same equipment. Qualification does not
pggure that''s random failure‘would not eccur. 5 random failure,
howaver, should have ver YTow probability of taking out redundant
equipment, 1f the probabil ity 13 high, then 1t 13 probably 3
*common cause,® In order Lo demonstrate that equipment does net
have & "common Cause faflure", then 2l failures during
qualification and {n service should be analyzed to determing the
oot cause, Once the root cause |4 known, then the judgment as 10
the cause being random or common mode can be mede.

Any fatlure in qualification, or in service, which {¢ common
cause, would render the qualification susgoc: until L can be
corrected, The ared of assuring that fatiures geen in service are
no: common CAuse would seen to provide the best payback for
safely.

Merits onalytical resolution (1.0, analyze existing information
to reach resolution). Although single fatlures are assumed 10
occur indepandently of any other failures, it 18 possible thal Lhe
failure |3 the same as 8 failyre that can result from a common
cause. Unless | misundersiand the statement, i3 logical
implication might be that qualification 13 not necessary al AR
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.. perhaps & betler chotce of words for RG 1.89 would have been "L0
{nsure that common-Cause fatlures do not occur”,

siafl Assassment

The staff should dejermine 10 what extent single fallure consigerations
are applicable to tt. and assure thatl qualification of ¢cold shutdown
equipment and resolution of TAP A-2) {3 congistent with the position
that is established.

? the adequacy of safe shuldown capabil ity with regard Lo {0 has nol been
rigorously addressed (e.9.. hol shutdown vs. cold shuldown capability:
single fatlure raquirements, atc. ).

poor Rayigw (ommanii'
.. | believe that this was sddrasced.

b. 1 disagree, Given that the EQ master Vit called for in
10 CFR BC. 40 13 astab) 1shed taking into account the various
accidents, the resulting onvir?nmnntt. and the complement of
systems and aquipment required’ for gach of those accidents, |
fai) to understand the basis for this statement,

¢, Non-1ssue, Safe shutdown {s evaluated througii many paths:
Appandix R, PRA, FSAR, etc. EQ master 14sts take this into
cons lderation,

d. Merits analytical rasolution (1.0, analyze axisting {nformation
to reach resolution).

0. The £Q rule st.n.. 10 CFR 60.49) requires qualification of safe
shutdown equipment. 1 thig statement 13 puggesting that this
requirement 13 not adequate, than this fssus should be discursed

in more detail with the NRC staff and management.

Siaf( Assessment:

Liven the advances that have been made in our undorsxand\n& of £Q over
the past 25 yaars, and based on Lhe TMI=2 experience and PRA insights,
some adjustments mey be wirranted, The staff should determine Lo what
extent qualification of equipment for achigving cold shutdown is truly
necessary irrespective of 1icensing basis, Lo assure that @ safetly
concarn does not exist (for those plants that are not required to
qualify equipment necessary to schieve @ cold shutdown condition) and
document the basis for the position that s established. The NRC staff
should also be receptive L0 proposed changes 10 this regard thal are:
(a) developed as an industry iInftiative, and (b) gemonstrated to be
technically Justified.

i

This includes equipment required Lo remain functiona) and Lhose
whose fatlure can affect the safety functional capabi!lity of other
safety-related equipment

Al




L Gatter definitlion of which inglrumenis are required Lo be qualified 14
neeged, with supporting bas's

peer Reviey LQEOADLE!

| agres to the extent it relates to the nesd for & PRA based
redefinition, 1f the current deterministic evaluation {5 what is
1nt:ndod {n this statement, | must question why? Are we then
saying!

that RG 1T 1 {nadequate? 1f so, it 1s nol an £Q issue,
but may be an sccident analysis and emergency oparating
procedures issud,

that the criteria erumerated in 10 CFR 6O A8 for
sstablishing an EQ 11:t 18 incomplete. 1 o, under what
condition or accident scanarin(s)?

Hon-issue, critizality of {nstromants ¢ factored Inte gelection
for MEL.

£Q st should be sdequate to detarmine which equipment should be
qual ifled,

In response 0 79=018, utilitios wers required 1o document the
safety related functions for ‘safe shutdown. ‘once the ogu\pnont
wit tdentified and (4 was determined that 1t wai Yoceted in &
harsh gnvironmant, in order ‘sﬁlssurn {ts function, that equipment
was required to be quu\\!io&.~i;"wl essed the unc-sg sudit team
roview of these Wnalyses during'man audits. . Thus, 1'm confident
that the utilities have Lthis documentation and pupportin bas!s.
The design basis reconstitution procesd that many utilities
undertook was purt1y'1nvo\vod b upgrading these analyses.

Merits analyticdl To;o\ut1on‘(‘tl;;*anuiyzo existing {nformation
to reach resoivtion).

A1) equipment inc\udsni {ngtruments, re gired to be qualified is
discussed in 10 CFR 80,49 (b1), (b2), W0 ‘bl‘. This requirement
{g written in & manner that includes the Plexipiifty that 1]
necessary to rece nize the differences petwasn the meny plants
that {s required to comply with 311 the Commission's regulations.
1L 1s the responsibility of each 1icensee 10 gatermine exactly
what equipment ¢its into each of the three categories.

guaff Assessment:

Based on Lhe staff's revievw under EQ-1AP Action ltem 3.0 (101. it
appears thal Lhe instrumentation that was required Lo be qud \f

fed was

well defined. However, given the advances that have been made in our
undarstanding of [0 over the past 26 years, and based on Lhe T™I-2
exparience and PRA insights, some adjusiments 0 the requirements mhy be
possible and peneficial to Lhe industry. The staff should be receplive
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Lo proposed changes In Lhe (nstrumentation requirements Lhat are:  (d)
developed as an ingusiry fnitiative, and (b) demonsiratled Lo be

technically Justified,

Safety-related equipment (ocated in mild environmenis that experience
seveare environmenia conditions dus to the operating condition, such as
salf-heating from being continually energized, may nol be adequately
qualified.

Paar Reylew Comuanis

s May be true, but prebably a rare occurrance, Dosi’n requirements
for safety-related equipment {nclude requirements for pssessing
environmental affects such as so)f heating.

b. Such squipment should be coverad under non-EQ dasign range
testing.

¢, | disagres, 10 CFR 50.49 does not require qualification of mild-
anvironment equipment. At prasent, environmenta) qualification 1¢

focusted only on demonsirating the {nherent functional capabil ity
of harsheanvironment lgutpmon , particularly in accident
environments, , For mi) -anyironaent equipment, implementing
sppropriate survaillance, maintenance, and failure analysis to
address degradation due 1o norma) operational and service
environments 13 be)ieved to be adeguate. This position has been
sccepted by the NRC in the past in severs) meatings with the
industry. What has changed now? | sgquipment operating and
fallure experience supgests that maintenance programs are
{nadequate, then it should be pursued a3 an ovarsight fesue
related to the meintenance and gurvei1lance of mi)d=environment
squipmenti’ Parhaps, @ systematic study of 1) equipment failures
in the industry can shed 1ight on this subject, In any evant, |
am not clear why this {s an EQ fssue.

lowever, {tvshould be noted that one can make & seltmic
qualification fesus of this, 1f indesd it can be shown that
opnratlnq(failuro axperience shows potential for reduced seismic

functionsl capabiliity.

d. This 18 & valid ‘ssus, Focus has been on harsh environment
because of 50,49,

e. 1 am not clear whather this is an EQ fssue,

f safaty related equipment in mi1d but not benign snvironments, do
not now have to be qualified. Rigorous qualification and
paintenance programs o fdentify and document qualification are
probebly not cost effective because much time would be § ent on
reviewing paper work. A more cost effective approach, which
would fncranse safely assurances, would be to encourage the
utilization of more modarn, sophisticated non-intrusive test
equipment to monitor the condition of equipment. A1) electrical
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equipment has heat a3 4 by product, In the generation of NPAR
Report NURCG/CR-8762, 1t was noted that infrared thermogriaphy wis
4 new, modern tool for moa:ur!ng noneintrusively, the temperaturs
of equipment. This toe) and othars, such &4 vibration signatures,
have besn shown to be sensitive to age related degradation,

The sengitivity to age related degradation and the nonefntrusive
attribute provide & much more sccnomica) method of dotn;tint
do?rndat\on pefore squipment fatlurs, It {5 condition meni orthg.
which focuses on looking at the hardware in fis normal state. The
gropor focus thould be &t looking at hardware instead of paper.
hus, the ancouragement of equipment condition monitoring would
seem to have significant cost and safely Impact.

8. More NRC oversight may be needed to assure compliance with £Q
requirements,

h. In accordance with the Statament of Consideration for Lhe final €Q
rule dated January 2), 1983: The final rule doas not cover the
electric ogutpmont located in a mild envirenment. The Commission
has concluded that tha genera) quality and surveillance
requirements apg\!cub\o to slectric |?u1gmont et 0 result of other
commission regulations 1nc\udtng 10 CFR Part 50, Appendix B (see
for example Rogu\atory Guide 1,33, *Guality Assurance Program
Requirements (Operation),® Revision 3)are gufficient Lo ensure
adequate performance of electric equipment {mportant to safaty
located 1n mild environments,

siall Assessment:

from & safaty perspective, full advaniage should be taken of operating
plant experience and PRA information, equipment performance, congition
and environment monitoring, root cause assessment, and trending of
information in order Lo fdetify and corract any £Q deficiencies that
ma{ exist on an ongoing basts. Implementation of the maintenance rule
will help to resolve this problem for active components, and the staff
should Inittate action to include electrica) equipment within Lhe scope
of the maintenance rule to better address concerns such as this one.

SMOmALY

Based on the staff's review of scope/applicability i1ssues, the following
recommendations were made:

[ A\lhou?h [0 research on some components may not have baen as extensive
as cable resad. ch, additional research should not be performed unlass:
(a) L s based on 4 wel) defined need for further resesrch, (b) there
fs a good 1ikelihood that the desired Information will be obtained, and
(¢) the cost of the research i3 Justified in tarms of the expected
penefits to public health and safety.

b full advantage should be taken of operating plant experience and PRA
information, equipmant performance, condition and environment




mor*ior‘ti, ro0t Cause assessment, ang Lrending of information in ordes
1o identify and correcl any (0 deficiancies thal may exist on an oNy0INg
Dasis In order to factiiitale this effort, Lhe staff should iniliale
action teo Include electrica’ equipment within ihe scope of the
maintenance rule.

Yhere s & marked difference in requirements that were imposed for {Q of
electrical squipment varsus whil wii required for CQ of mechanical
squipment, and technical justification 13 required for the different
Ltandards and the different approaches that were allowed by the staff
for example, [0 of mechanical equipment did not invelve prascriptive
regulation, @ detailed program review, and confirmatory on-sile
inspection

The NRC staff should as.ure that significant [0 shortcomings will be
addressed under the IPE inftiative,

The NRC staff should determine 1o What extent single fatiure
considerations are spplicable to EQ, and assure that qualification of
cold shuldown equipment and resolution of TAP A-2) |3 consistent wilh
the position Lhat i3 establ ished

ine staff should determine Lo whal extent qualification of equipment for
achieving cold shutdown 1§ truly necessary \rrespective of Yicensing
basis to assure thal 2 safety concern does nol exist for Lhose plants
that were not required to qualify equipment necestary to achieve & cold
shutdown condition

Given the advances that have Deen made in our undorstlnd!ng of £Q over
PRA

the past 25 years, anc Dased on the TMI=2 experience and insights,
adjustments in existing £0 requirements may Do possible and of
substantia) benefit Lo the industry. Ffor example, 1L may De possible Lo
botter focus CQ requirements by viing PRA techniques, and belier
definition of the role that s‘n$\| fatlure plays relative Lo £Q could
result 1n better directed qualification requirementis. The NRC staff
should be receptive Lo proposed Changes (n this regard that are: (B)
devaloped as an ingustiry inftiative, and (b) demonsirated Lo be
technically accaptable.

NRC staff did not consider any of the scope/app)icability lssues 10 be
immediate safety problem




[0 Melhedology

Many facets of Lhe methodology for astad!ishing fnitia) qualification of
equipment have nol peen adequately addressed anc Justified on 3
rigorous, rechaical level, including (for example) !

pasr Ry lew Lommenid!

., The bullets that follow are to0 geners) for comment. | thought
that these points (other than cost) ware covered for properly

qualified equipment,

b. The rain consideration 13 that the methodology selected will
increase plant safely.

c. 1esues such as dose rate affects, oxygen diffusien considerations,
wandre) bend tast requirements, etc., are £Q fssues that Ard now,
and have bean for some time, the subject of many discussions and

require engineering solutions acceptable te both industry and the

NRC. To date, thess issues have not pravenied EQ rograms from
botn? developed by industry and approved by the NRC, We should
continue to werk to resolve these 1ssues in & way acceptable Lo

a)) involved.

use of test data versus other methods such &3 operating experience and
analytical techniques (for example, extrapelation of dats or operating
experience, f adequately Justified, may be we!l suited for f
applications)]

Pear Beyigx CONOADLS!

s 1 disagree. Hh{ {g this an 1ssue since the NRC has already
outruled (defac oa anything but test as AN pcceptable method for
demonstrating que {fication of harsh-enyironment equipment?
Delete this Trom further consideration because:

for 411 practical purposes, establishing qualification 13
complete for plants t at are operaiing.

We have vary 1imited expsrience on the parfarmance of
equipment under pccident conditions to draw from,

' 1t 4 impractica) 1f not {mpossible, 10 analyze equipment
parformance capability under accident conditions.

Thus, preference for test ovar othar methods for environmental
qualification i Justifiable.

For seismic qualification, {4 18 prudent to examine & greater
Teve) of use of oparating experience, and this 1s being addressed

by 1EEE.

b. The key words are adequately Justified.” A number of llcensees
unsuccessfully attempted to use data extrapolation for
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qualification where the data presented did not represent Lhe
formulation of the congonant 1o be tested or the source of the
dats did not fdentify that 1L wad obtained In & manner that
duplicated the sxpected OBE environment, Fer example, cables
manufactured by toe same ranufacturer us!ng generic terms for i3
matarials (o.g., butyl) can use diffarent formulations of the
material and dats for materiais used in taped sp)fces can 100k
accogtnb\o unless {ou racoonize that the adhesive can fat)l ina
harsh environment that inc udet submargence in water,

adequately Justified, the use of such data i1 acceptable,

This s o valid {ssue,

The DOR Guidelines had some Good words requiring tests for harsh

pro:suro-tonporuturo-stoun environments. How do you extrapolate

norma) operation to conditions that by definition are more fevere
(0.9., you can test waler foraver at 211°F and be {gnorant about

what happens at 213°F)7

Some ph<sic11 data will always be required. Operating experience
and analysis would, by themsalves, not be acceptable.

1EEE 323-74 allows gualification by type testing, operating
sxperience; an q‘lm‘l‘vsn. NRC made 1t clear vid workthots in the
19 0'0.'tud1t|.rgnd‘corrospondanct that the preferred me hod

wis type testing, " To qualify by.o orattng experience, equipment
would have to have documenistion § ewing that 1t has experienced
and operated properly in d OBA, . Since only THI has oxgor‘cncod ]
DBA, very few equipment itemt have been qualified for arsh
environments based on operating experience. Analysis only 18 alse
vary difficult to have demonstrated, since there are no formulas
to relfably predict operation of ln{ t{po of squipment in & harsh
environment. Thus, 11ttle affort should be placed on addressing
technigues which are net normal) usad. A strongar policy
statement than the ‘one in RG+) .60 may be considered 1o discourage
the other 1ess utilized methods of qualification.

Merits amalytical resolution; industry responsibility. Al
three methods and combinations of them are pcceptable with
justification, 1EEE has fnftiated an effort to consider
preparation of a standard that will addrass the use of cperating
expearience in qualification,

1 think type testy should be the basis for qualification, Other
methods of qualification such as analysis and operating exparience
arg‘cxtronoly 1imited {n application and have 1ittle practical
value,

Under what circumstances 15 test data not appropriste? If the
intent of this question s to suggest that test data nesd not
aiways be required, than | refor you to 10 CFR 80.49 (F)(3) where
axparience with {dentical or similar equipment under similar
conditions with a supporiing antlysfs 15 show that the equipment
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to ba qualified s acceptable. in addition, NRC staff experiance
ovar the years indicates that thers {s no basis to support
analysis only or extrapolation of data, and what can operatling
o:gor\onco te!) you about the ability of a component to survive &

LOCAT Finally, what 13 adegquate Justification?

SAAlf Assesiment

Given the advances Lhat have been made in our undersianging of [Q over
the past 2% years, and based on Lhe TM1-2 expearience, PRA insights, and
operating plant experience, some adjustments {n the regquirements may be
possible and beneficial to the industry, The staffl should be receptive
to proposed changes in this regard that are: (a) ccvclogcd TR L
industry initiative, and (b) demonsirated to be technically Justified.

the environmenta) conditions (e.g. temperature, pressure, radlation,
etc.) that are postulated for both inside and oulside containment;

Pagr Reylew Comminis:

.. | disagree. 1 am not clear what the 1ssue 1s here. Haven't we
already estiblishad the framework for 4 consistent set of methods
for deriving the snvironments {n both DOR and NUREG documents?
What i3 the faconsistency that stil) needs better technical
Justification? If the concern relates to minimizing the leval of
tonsarvatism, shen ft should be & Regulatory Requirements
Reduction 1ssue rather than an EQ lssue.

b, This fs & valid 1ssue,
e, This 15 not & methodology 1ssue.

d. The environmental conditions postulated for inside and outside
containment during a DBA probably sre consarvative, Plants have
used compyterized modeling techniques to predict the hest and mass
transfer,  There have been & few tests to ald in developing thase
modslt, such as the FTIR tests and GE's full scale torus testing,
Soma utilities have done some spacial tests to aid in prodict1ng
the environment. In many cases, the pestulated DBA {8 in conflict
with natural steam phenomencn, For instance, most DBA curves show
superheated steam, 1.0, 340 'F and 1Y ?tlg (et saturated
conditions the pressure would be ovar 100 pi'9). Than the curves
show chemical spray coming on and the temperature and preassure
would ba the same as bafore the spray,

fn actual tetting, the spray causes the steam conditions to gu
{nto saturation, which immediately drops the temperature. Typica)
postulated curves don't show this phenomenon .

Additione)ly, most postulated DBA's outside of containment show

{nstantaneous temperatures above 212 ‘F being distributed to mrnv
areas in the reactor building which are not pressurized. Natur..
condensation, deflection of steam off of the walls, around corners
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and on equipment would cause condensation and 3 reducticn in §iesm
tomgnrcturls. Additionelly, cabinets with louvers or few opcnlngs
would contain trapped air, which would have to be displaced by the
sLeam and thus & natural therma) delay retults, Research into the
steam phenomenon would most Yikely reduce the predicted sevaritly
of steam 1ine breaks outside containment and in compartmentalized
containments,

Radiation 15 also predicted to occur instantanecusly. The levels
of radiation and the instantaneous releass are probably overly

predicted,
Industry responsibility; this 1s best resolved by the Industry.

Sa(f Agsessnent:

In genaral, the environmental conditions Lhal were required for [Q were
based on accident analyses that included additional margin and are
believed to be conservative. However, givan the advances that have been
made in our understanding of £Q over the past 25 years, and based on Lhe
TM1-2 experience and PRA ingights, some adjustments in Lhe requirementis
may be necessary. The staff should assure that informaiion in Lhis
regard 1s catalogued and wall understood, and made avallable to Lhe
industry, It 15 the Vicensees' rosponsibility Lo make use of new
generic information, as well as plantespecific Information, and Lo make
adjustments to their EQ programs when such action i3 warranted. This
does not necessarily mean that £Q programs must always become more
restrictive; new Information might vary wel) support a relaxation In
program requirements,

age conditioning,
Eaar Reyiew Lommanls:

B 1 agres, 1t is wal) known and accepted that the methods
estebl ished ware the "best practical® ?1v0n the {then) state of
the technology, ' Holas have been identified in both the technology
and its application. 1 am also of the opinfon that aventually we
need to get out of the frame of mind wharein we assign a
*qualified 11fe" based on simulated |g1ng tests and then treat it
as sacrosanct, and pencil whip 1t to increasingly higher levals cof
pracision depending upon who'does the math using what information.

I belleve that the true antwer 1ies in vorify1n? the correlation

betwasn real world aging vs. simulated aging. In other words,

condition monitoring.
This 1s 2 valid 1ssue.

Considerabls research has been dedicated to age conditioning.
Prier to Sandia's research, NRC was presented with Information
on how Arrhenius theory formed the basis of tha Underwritar
Laboratory Specification UL 7468 and I1EEE Stds. §9 and 101.




Additionally, Arrheniui theory 13 the basis for reliabiiily
caleutations in pilitary. NASA and the semiconductor industry.

d. Merits ana\{t\ca\ resolution, The leve! of past and ongo1ng
pxperimental research on age conditioning s consistent with the
importance of this fssue. However, carefu evaluation 13 needed

to assure that future research s directed to {nvestigations of
the highast priority that have the prospact of success in 2
recsonable time, More affort should be directed toward awpplying
the lessons learned during the 1ast two decades to modify

qual i fication requirements 1o resoive the problem of demonstraling
2 meaningful qualified 11fe.

Siall Assessment’

preconditioning of squipment 1§ necessary T fundamental part of
initial qualification testing, and the current methodology s thought o
be conservative. The amount of preconditioning that 1s truly necessary
1o estab)ish qualification 18 subject to debate, however; and given Lhe
odvances that have been made \n our understanding of EQ over the past 25
years, and based on the TM1-2 experience ani PRA Insighis, some changes
may be appropriate The staff should be recCeplive 10 proposed changes
(n the methodology thal are (a) developed as arf {ndustry initiative,
and (b) demonstirated to be technically Justified,

margins (In general) and use of "excess margin® o Justify shortened
post-accident test guration during DOR LOCA testing:

pear Reyigw Lomopenls!

.. Margins in genaral: | disagree. | don't think this needs work
unless one wants L0 zo after establishing a basis for passible
relaxation of curren 1EEE requirements. The current practice of
using 1ECE-222 type marging for test paramaters is Just!f‘ab\c and
represents & practics) engineering spproach to pccommodate some
unccrtuigticl such as manufacturing varfations, and should be
continued.

*Excess margin® used for Justifying short duration tests: his
{gsue deserves som attention by performing & sat of very focused
LOCA tests to determine (f the results support the method in which
parging or conservatism in the test parametars were used to

Jus \!{ ghorter test durations in some olde, plants. Many Lypes
of analysis techniques have bean used. Oné should examine the
validity of the extrapolation of Arrhenivs parameters to
temparature ranges far beyond where thay were oxporinantll\y
established. In my opinton, this can only be resolved by testing.

L. This 1s & valid fssus, but (t s being addressed via the current
NRC research program plans relative to £Q.

g, Determing whether the test {s modeled adequately.
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Marging were required L0 Do documented for all plants, regardless
of £EQ Yiconsing basis,

Merits analytical resolution) marits exparimenta) research. The
correlation between margin and fis contribution to safely
assurance 15 not 1ikaly to be estab)ighed guantitatively with any
reasonable amount of research; and it will therefors remain
\ar?c\y 2 matter of engineering Judgment. However, |f there i3 3
serious question concerning the Justification fer the use of
excess margin Lo cospensate for short DOR LOCA tests, | doubt Lhe
question can be resolved simply by engineering Judgment. It right
be necessary to repeat some tests using the current LOCA testing
practice and to compare the oulcome with that of the DOR tests.

Marging (in general) are thought 1o be conservalive. However, given the
advances Lhat have been made in our undersiancing of £Q over the past 25
years, and based on the TMl-2 experience and PRA Insighls, some
adjustiments in Lhe requirements may be pots\b\o and beneficial to the
industry. Alsc, to the extent thal focused attention s placed on
operating plant experience and PRA information, equipment performance,
condition and environmeni monitoring, rool cause assessment, and
trending of information, 1L may be sppropriate Lo relax sore
requirements. The staff should be receplive L0 proposed changes In the
margin requirements that are (a) developed as an Indusiry inftiative,
and (b) demgcnstrated to be technically Justified

With regard Lo the use of "excess margin® to Justify the shori duration
LOCA tests of the DOR Guide!ines plants, this may be 4 valid concern anc
{1 should be reviewsd further by the staff.

the tes! seqguence and test duralion, including post-accident operaling
Limes,

Pear Reyiew Commants:

a2 This should not be an fssue after 31) the research that has been
conducted to date, The current literature revies ibo\ng completad
u??cr contract to the NRC) should put an end to this once and for
W1,

However, one Can make & case for a shortened post-accident
duration for test purposes, and consistency in this regard. A
study focused on this narrow auestion that systematica 1y
evaluates sach ascident scenario for the time required to achieve
cold shutdown (or some other acceptable intermediate plant
condition) 1s desirable,

This 1s & valid 1ssue.

Merits analytical resolution and experimente) research. As for
test duration, there 15 a need L0 evaluate the use of PRAs to
justify short LOCA tests




QAL A13e340008°

Research 1 good 10 3 point, but there are 1imitations to whal can De
accomplished. The results of past research afforts should be catalogued
and the information should be well undersiood and ysed in addressing
{ssues SuUCh 43 Lhis ONe. Any further research should: a) be based on 4
wel) dofined need for additioma) information, b) be pursued only if
there 13 a good 1ikelihood that the desired information will be
obtained, and c) be pursued only {f the cost of research s justified in
terms of the expected benefit Lo public health and safetly.

With regard Lo post—lcctcont operating Limes, Lhere appears 10 be
confusion and inconsistency. Given Lhe advances that have been made n
our understanding of (Q over the past 25 years, and based on the TMI-2
gxperience and PRA ingights, some adjustment 10 the requirements may be
possible and beneficial to the indusiry The staff should be recoplive
to proposed changes in the methodology thal are: (a) developed as an
industry intiiative, and (%, demontirated 1o be technically justified.

mandre! pend test requirements’

Ppar Reyiew Commenis'

.. | agres. The question 15 whether or not they are required. My
understanding i3 that the writers of 1ECE-28 intended it to
assure that vibratery and shock forces from A seismic event are
properly sccounted for in the enyironmenta) qualification process.
Many in the industry are of the opinfon that thase requirements
may be 100 congervative, One should reserve judgement on this
{ssue becausa, contrary to what many beliave, there are many
installations (e.g., free hunoing cable at termination points such
as those with connectors and cables in flex conduits at
termination points) in ti.ntl whersin cables will be subject to
such vibratory and shoc forces during a seismic event, In an
aged condition, these installations may be more vulnerable to @
common cause failure. There are & few examples of fallures
wharein motor 1ead wires grounded to short caused by wire
insulation (in aged and prittie condition) falling off from
potor-starting forces. But, such forces are much greater than
those from a seismic svant,

parhape, & study end some tests tO determing {f aged cable jackets
and insulations can withstand these forces, can antwer these
questions.  This should be o o priority {tem. Pending
complation of such @ study, 1t 13 prudent to continue current

praciices,
b. This 15 a valld t1ssue] needs to be addressed.
c. This test bounds the expected worstl cise dynamic/static forces

that & cable may be exposed to in the f1a1d yet which are not
reproducible in a test chawber. 1f another more rea) istic method

{s available, 1t should be proposed by JEEE.
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Merits analytica) resolution; merits experimantal resrarch

Thers {s substantial agreement that post-LOCA mandre’ bend Laesis
are 100 severs; and in some recent cable £0Q programs, these Lests
have been omitted. However, {{ they are omitted, part of theilr
original purpose, 1.4, 10 account for vibration and selsmic
effects, would have to be addressed.

.. Please provide an acceptable alternative.

SAall Asseriment

Given the advances that have been made in our understangin of £Q over
the past 25 years, and based on the TMI-2 experience and PRA insights,
some adjusiments in ihe requiremants may be possible and beneficial to
the industry. The staff should be receplive 1o proposed changes In Lhid
regard that are: (3) developed as an industry initiative, and (b)
demonstrated 1o be technically Justified

synergistic effects,

Pesr Reyiew (ommenis:

. After 411 the tests by the Industry, and by Sandia and others i1
s hard to belfeve that this 13 stil] an 1ssue.

This s not a valid fssue; suffictant research has been done.

The synorg\lt*c effects of sequence have been sddressed for many

yeoars wit

most test pro?ranl using the sequency of radiation
exposure prior t0 therme

aging.

Merits analytical resolution) perits experimental research. it
would be useful for the NRC to updite {ts position to account for
the research conducted during the last decade. The research
resulls are difficult to generalize and sre somewhat inconclusive.
There s some evidence that the degradation of equipment during
LOCA conditions may overshadow ngln? degradation to such an gxtent
that synergistic aging effects ghould not be & major concern.

h».l( fiiﬂiimgﬁi‘

To the extent that focused atteniicn 18 placed on operating plant
experience and PRA information, equipment performance, congition and
environment monitoring, rootl cause assessment, and trending of
information, this issue becomes one of minor importance. However, glven
the advances that have been made in our ynderstanding of [Q over Lhe
past 25 years, and based on the THM]-2 experience and PRA \hS\?th. some
adjuscments in the requirements may be possible and beneficial Lo Lthe
industry. The NRC staff should be receptive 10 proposed changes in LhiS
regard that are: (3) developed as an industry initiative, and (b)
domonstrated to be technically Justified

dose rate effects




paar Review (ommenlis:

b, After a1 the tasts by the \ndustr{ and by Sandia and others, it
{g hard to bellave that this 15 st i\ an fssue,

b. Not valid; sufficient research has been done.

P Dose rate effects are cons idered to be second order affecis, more
than adequately accounted for by using the vary high radiation
total doses typical of qualification.

d. Merits amalytica) resolution; marits oxportncnta\ research, It
would be usaful for the NRC to update 1is position to account for
the research conducted guring the last decade. The research

results are difficult to gensralize and are somewhat inconclusive.
There (s some evidence that the degradation of eguipment during
LOCA conditions may overshadow tging degradation to such an extent
that dose rate effects should not be a major concern.

SLaff Assessment’
See the staff assessment re: synergistic effects (above).

oxygen diffusion considerations; and

.. This is a valid issue.
b. In my opinion oxygun diffusion effects are second order effects
because 1) many plants use {nerted containment, for which EQ

credit has not generally been given, 2) oxygen fs used in
temparature and LOCA chambers, and 3) root cause analyses have not
shown oxygen diffusion to be a source of differences in
anticipated and expected results,

8. Merits analytical resolution; merits experimental research, It
would be useful for the NRC to update it¢ position to account for
the resaarch conducted during the last decade. The research

results are difficult to generalize and are somewhat inconclusive.
Thers 14 some evidence that the degradation of equipment during
LOCA conditions may gvershadow aging dogrudtt‘on to such an axtent
that oxygen diffusion offects should not be & major concern.

Also. the oxygen diffusion offacts predicted by research on
\nsui|t1on paterials were not always evident in later cable

research,
d. what realistic assumption are b|1n? referred to? 11 13 rea'istic
assumptions that requires the cons deration of oxygen diffus'on,

The assumptions being alluded to should be provided for review and
discussion,

S1aff Assessment:
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See the staff assessment re synergistic effects (above).

cost

Pger Reyiew Commenis:

.. This is truly an 1ssue, especially In the current competitive
utility industry environment. This should bv addressed perhaps by

keeping an open mind Lo review and where practical accept
innovative alternatives proposed by the industry to address EQ.
An example of this already being implemented 15 the MEQ exemption
request. Another ared worth purtu1ng from a regulatory aspect 1s
to remove the requirements to establish and track *Qualified
Life,* and substituting it with greater relfance on equipment
operational reliabi) ity analysis, relfabi11ty centered maintenance
and condition monitoring/assessment, From the regulator's
perspective, LRI1s will require a study to establish a framework
for implementation. Such an approach will also go a long way
toward addressing EQ related 1icense renewal considerations.
might also note that this approach will be consistent with those
of Germany and France.

Also, the industry needs to do its part by doing more joint group
work o qua]ifying new equipment, EQ problem resolution, and
standardizing sys ous/oqutpnontbior use in the nuclear industry at
least at plant vintage Tevelt. . This {is what the French do and we
can learn from their exparience,

b. This 1s not an EQ issue; do value impact.

c. The concern 1§ not clear; the specific cost problem(s) should be
{dentified.

Cost 15 definitely an issue for (he {ndustry when {t comes 1o £Q, and
there may be acceptable cost-cutting measures that can be taken. While
the staff should be receptive to reducing costs that are {mposed on the
industry, the onus i3 on the industry to propose and justify lower cost
alternaltives

following problem statements expand on certain aspecis of Lthis issue!

Different EQ standards were imposed (1.e., DOR Guidelines, NUREG-0588
Category |, and NURCG-0588 Category 11) without supperting technical
justification as to: (a) why more rigorous standards were warranted,
and (b) why “progressively less strict standards” were adequate for the
older plants (e.g., older plant equipment qualification {s not as
rigorous as NUREG-0588 since the components have been qualified withoul
aging, margins, or considering synargistic effacts).

Peer Reyiew Lommentis'

‘. There may be some instances where equipment qualified under DOR

A-29




requirements would nol have passed Category | requirements. This
{s an ‘ssus that should be evaluated by RES in regards 10 1ife
extension since the effects of in-sity aging past 40 year plant
operation must be addressed (particularly for cables).

tomehow, | thought that thers was “supporting technical
justification.”

This 13 being addressed by the current NRC research plan.

Different €0 standards were applied because of 1icensing
differances between vintages of plants. The attempt was made

to sssure that technically each was effectively the same. When
10 CFR §0.49 was issued and 1icenseas were required to meet the
rule, the major impact was 1o add some fters to be qualified.

The £Q contentions at Shoreham (NUREG-0586 Cetegory 11 plant) were
largely based on the differences in EQ requirements for diffarent
vintage plants. The contention was that the £Q pro?ram at
Shoreham was deficient because of severa) ftems including the
concern that equipment was qualified by grandfathering to older,
Tess str\n?ont standards and that there was inadequate
demonstration that all safety related squipment was properly
qualified to meat aging and other 1{fe requirements.

The testimony of NRC Staff James £. Kenney and Vincent S. Noonan
concluded that "The new legal requirements (10 CFR 50.49) are
based in large part on the previous requirements and are not
expected to s1?n\ficlnt\y modify the existirg (EQ) program.” The
ASLE found in favor of LILCO.

At the time of DOR Guidelines and 10 CFR 50.49 promulgation, it
was the consensus that 1) 211 plants had equal technical
requirements to demonsirate by testing that squipment could
operate properly during and following DBA's and that methods
21lowed to address aging were the main differences, 2) certain
equipment such as motors, cables, and MOV actuators were qualified
using pre-aging, regardless of the ~jant's DOR, NUREG-0588 Cat |

or Cat 11 1icensing basis.

My opinfon is that the known gynergisms, such as dose rate and
sequence are second order effects. The chan?os 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 so stated

it {n NUREG/CP-0135, p. 2-16.

Merits analytical resolution; this {s 2 valid concern and one that
has been recognized by the Commission, Since the NRC 1s already
{nvestigating Lhis issue, no further comment {5 offered.

There are basically two standards, simply because the DOR
Guide) ines and NUREG-0588 Category i1 are quite similar.

A-26




Therefore, we have NUREC-0588 Cato?ories | and |1. NUREG-0588
Category | 1s the standard which all plants are supposed to
tvontuu{ly reach. The NRC staff was supposed Lo develop technical
justification for the prograssively less strict standards for
oldar plants, However, to date that technical Justification has
not been daveloped.

SLaff Assessment

AYthough - «ffarent EQ standards were imposed (1.e., DOR Guidelines,
NUREG-0588, Cat. [, and NUREG-0588, Cat. I1), each was intended to
establish a reasonable leve) of assurance thal equipment would function
when needed during @ postu\atod event, given that some plants were
already operating while others were in various stages of construction

It has been argued Lhal one method is more rigorous Lhan another, bul
this becomes irrelevant {f one accepts that each method 1§ sufficient 10
establish qualification for some inftial, prolonged period of time. The
critica) question becomes one of how long the qualification 1§ good for
None of the qualification methods has been successful In establishing A
“aualified Vife" with any degree of certainly and all must be
supplemented with operating plant experience and PRA information,
equipment performance, condition and environment monitoring, root cause
assessment, and trending of information on an ongeing basis in order 10
provide assurance of continued qualification over the 1ife of the plant
(this s discussed more fully in the staff assessment of the fourth
problem statement concerning “state of the art capabilities” and
determination of 2 *qualified 1ife, below).

The current version of 1EEE 323 may be better suited for demonstrating
£Q than the 1974 version since much more information and experience are
available now than there was when 1EEE 323-74 was endorsed by the staff

faer Rey{ew Comments:

:. Do the 11% or so operating plants, and their vendors, meet the new
1EEC-323 standard?

This {s a valid issue.

The current version of 1EEE-323 15 not different than the 1974
version with respect to qualification practices and there is not
any further know odeo Erov\dcd in the standard. Thus endorsament
of newer versions of | EE-323 s unnecessary.

Merits andlytical resolution; 1EEE claims that the two versions
ars squivalent, but not a)) parties agree that such is the case
On various cecasions, the NRC has communicated its position on
this matter orally; it would be helpful 1Ff the position were
documented.

This |s totz1ly faise and would only be made by someons totally
unfamilizr with EQ. What {s the basis for such a statement? How
g the current version better suited to accompl ish the intended




gosl of environments) aualification? Has the person who posed
this question read both versions? 1f so, what 15 the basis for
this statement? 1f not, please read the Lwo documentis

eraff Assgssment

Given the advances Lhal have been made in OUr understanding of [Q over
the past 25 years, and based on Lhe TM]-2 experience and PRA insights,
some adjustment 1n the requirements may be possible and peneficial to
the industry Also. to the extent that focused attention 1§ placed on
operating plant gxperience and PRA information, equipment performance,
condition and environment moniioring. rool cause assessment, and
trending of information, some relaxation of Lthe more rigorous
requirements may De warranted. 'he staff should be receptive 10
proposed changes in this regard thal are: (a) developed as an industry
inftiative, and (b) demonsirated Lo be technically justified

Given the Regulatory Requirements Review Commitiee and Lhe NRC staff

Jiew that backfitting the 1ECF 323-74 requirements would provide ".. .3

¢mall, unquant fiable increase in Lhe 1eve) of assurance that equipment
$ Qu (led as compared to Lhe significant costs that would D

-

involved |EEC 323-74 may not be warranted or sufficiently justified
28 & necessary gqualificatior standard fo ywer reaclors, regardless of
when the Construction permit Safely fvaluation Report was issued

.. 1 agree, except in the case of 1ife extension.

Maybe & new cost-benefit analysis is needed. Cost impact 1
cartainly greater for axisting plantis.

Non-technical 1ssue; outside the scope of research.

gackfitting to 1EEE 323-1974 in my opinion (g UNNECessary because
1) there 13 14ttle equipment that has not already been upgraded by
new testing {ncluding aging, 2) as equipment {s replaced, new
qualification rograms are © formed to 10 CFR 50.49, 3)
Even DOR Cidelines plants have substantial percentages of thelr
safety relad squipment qualified using aging. Increased
concantration en knowing equipment’s condition and analyzing
component failure root causes will Yead to necessary feed back and
corrective actions.

The construction permit SER date wii simply a way 10O separate
operating plants and those thatl had already purchased gignificant
amounts equipment at that time. The standard used 1o judge the
capablility of function when it 1s call
upon to do §0 , cost notwithstanding, and s
supposed 10 represent minima) safely standards. That {s why the
Commission directed the NRC staff to provide technical
justification for the progfo;stvo\y less strict standard for ploer
plants




craff Assessment

See Lhe staff assessment of the previous iwo problem statements.

Current "state of the art capabilities” may not be sufficiently
developed to support existing £0 requirements, such as determination

of

a "qualified 1ife.”

Peer Reylew (omments:

Unless the 1ssus deals with 1ife extension, | beifeve that
qualified 11fe has been adequately determined using existing

technology.

..and then again, in many cases, they may be. The concern is not
specific enough to comment on. As written, it sounds shallow and
superficial, as well as negative.

This s being addressed by the current NRC research plan.

Merits analytical resolution; the concern {s valid and 2 concerted
effort should be made 1o resolve the fssue. The experience of the
last two decades has demonstrated the difficulty of establishing
qualified 1ife without lar?c uncertainty. One alternative to the
requirement for qualified 1ife 1s the use of stress testing prior
to LOCA testing and enhanced condition gonitoring in service.

The state of tha art "is” the state of the art. Int e early
19805 when the current £0 rule was codified, 1t was concluded that
in order to be assured that a specific plece of equipment can be
relied upon to perform & required function at 2 given time,
equipment had to have 2 qualified Vife. The method that was
acceptable to both {ndustry and the NRC was the Arrhenius
Methodology of calculating qualifies 1ife. To date, a more
scceptable method has not been developed.

current “state of the art capabilities” are sufficiently developed
to support the existin qualification requirements, including
qualified 11fe. This ?s really 8 iwo part answer. The first part
addresses whether safety related equipment Can pperate properly
during the DBA. The second part addresses the ability to simulate

aging.

Operation of safety related equipment durin? the DBA, 1) s the

most important part of environmental qualification, 2) was
required of all plants (DOR and NUREG-0588), and 3) 1S the
documented proof, through LOCA simulation tests that safely
related equipment can perform 1ts safety related functior. before,
during and following 2 LOCA.

The NRC's and the nuclear industry's reliance on Lype testing for
environmental qualification, rather than the other qualification
options, such as analysis or operating experience, provides




substant ial assurance that safely related equipment is qualified
to the harsh environments.

paditionally, the vast majority of equipment was tested O
enveloping, worst case accident profiles. The significance of
this s that equipment may be subject to line break during 115
installed ife. That 1ine break could be 3 small line preak or @
major double ended guillotine t{po break. 1t does not have 10
gurvive more than one. The qui {fication praciice was 1o identify
a1l of the potential 1ine breaks for equipment in al) locations in
the plant. An onvo\og‘ng to-pcrlturclprossurc profile wasi then
dave nped. Additionally, when equipment was being qualified for
pultiple plants, the worst case enveloping profiles were again
enveloped. This practice assured that the significance of any
actual DBA was less In sgverity to the enveloping requirement.

Thus, additional conservatism was added to the temperature,
pressure, chemical spray. and radiation requirements. The
successful complation of a DBA simulation test. of a
rcprosentative semple, tested to this worst case enveloped
profile, provides significant assurance that the equipment will

operate as needsd.

Additionally, for {tems such as cables, pore than one test

was most 1ikely performed. for instance, in NUREG/CP-0135,

page E-21, 1t was noted that one manufecturer's cable was tested
to over 11 DBAS. The state of the art's ability te generate DBA
Iomporaturo/Prossuro/Stcan profiles {s atequate since many test
facilities in the usS and throughout the world have this
capability. Dcpcnd1n? on the plant type, typical temperature and
pressure max imums during DBA simulations are shown in Table 1.

Table |
plant Type Typical Kax imum \Yyp‘lcn Raximm
Temperature of | pressure of
DBA ‘ et

50 2s'¢ i

DOR Guide) ines BWR | 208 °F |
DOR Guidelines PuR | wib ¥ 1 35 psig
\UREG 0588 Cat | BWR | 340 °F | 50 psig

NUREG 0588 Cat | pWR | 400 to 500 i I 60 2:13 ’

additionally, Fort §t. Vrain, 2 HTGR, had much of its equipment
qualified by Lype tests for temperatures of 900 *F. Its cable was
the same as many other plants.

——

A1) plants were required o document the aua\sf\caxﬂon and NRC
reviewed and qudited these resulls.
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Thus, the capability of safety related equipment to operate in 2
“A has been adequately demonstrated uting the state of the art of
type testing. Strong support for testing comes from the theorem
that one test is worth a thousand expert opirions.

The second part of the iisue, gimulating the deleterious affects
of aging, has been performed using the state of the art. In the
late 70's several studies were erformed to determine the methods
to be used to simulate aging. here were many who cited tha lack
of complets understanding of the aging grocoss 43 an excuse to not
move forward. However, many in the nuciear {ndustry and the NRC
saw the need to consider what was known about 3ging and how other
industries had addressed the problem.

Three major industries had been utilizing techniques for many
years to address aging and 211 three had basically been using
Arrhenius Theory. These were: 1) Underwriters Laboratories for
electrica) insulation and plastics, using UL 745B; 2) the cable
industry using T1EEE 99 and 101, formerly ANSI AST; and 1) the
military, NASA, and the semiconducior industry using reliab®lity
theory for 1ife tosl1n?. which uses the Arrhenius equatior ‘o
calculate Vife and failure rates.

Other aging theories had been proposed. The main reason that the
nuclear indugtry sccepted Arrhenius theory as an acceptable form
of accelerated aging was 1) Arrhenius Theory had the most data
behind it, 2) Arrhenius parameters for the most part had been
developed by testing, and 3) Arrhenius Theory had deen
successfully used in military and NASA reliability efforts.

Arrhenius theory was the best theory available at the time when it
was found to be acceptable in NUREG-0588. 1t continues to be the

best and state of the art.

The accuracy of the qualified 1ife determined by the Arrhenius
squation has been a historic ary.ment. In order to satisfy
{ndustry concerns on accuracy, severs) conservatisms are used in
qualified 1ife caleculation assumptions. The most important are:
1) assumed operating tempersture, 2) assumed material function,
and 3) assumed interaction of multiple materials.

Thess conservatisms and assumptions ware addressed as follows.
The calculation for qualified 1ife usually assumed that the
paterials of the safety-related equipment were at the maximum of
the assumed temperature range and then heat rise and hot spol
(emperatures were added to this maximum temperaturs. Over the
years, lessons lear ..ed, 1ike determining the actua) temperature
rises of items con aining significant heat sources, 1ike solencid
valves, motors and transformers, were incorporated into the
qualified 11fe calculations.

Matertals typically showed different rates of deterioration as to
whether electrica) or mechanical properties were being evaluated.
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Thus the assumption as 10 whether Lhe materials had an electrical
function, mechanical function, oF both, was an important
pesumption.

Lastly, few safety related pleces of squipment are simple enoujh
to be comprised of only one saterial, such as most terminal
blocks. When multiple materials are present, the material with
the lowest activation energy was chosen for the qualified ife
caleuiation, that 41) mater! i3 with a higher
activation ane d ?ur quilified 1ife.
Additiona)ly, with pultiple materiais, #n imp)icit assumption \s
that the materials are compat ible with gach other and that new,
gynergistic reactions don't form,

since much safel related equipment wal qual(fied by accelerated
aging, material ncompatibility was discovered when it was
present, because these items falled 1ging tests. Redesign and
retesting ware required in order to achieve qualificatien.

The results of much resaarch in the 1960°s has generated @ lot of
evidence that qualified 1lvas may be conservative and 1{ttle
pvidence exisis that they may be ovarstated.

In my opinion, the accuracy of the qualified Vife calculation
hinges dramatically on the underlying assumptions and that the
state of the art {3 capable of acceptable accuracy, given that
there s not an {nharent Maw in the assumptions.

The most dramatic impact on qualified 11fe would aris

underlying assumptions were grossly differant in actua) service.
Thus, new and coniinued focus sho on the safetly related
hardware's condition, which would provide the indication that an
ynderlying assumption was flawed.

fquipment's condition can be ascertained with intrusive pariodic
testing, but this may cause more fatlures than leaving the
equipment installed. Non-intrusive condition monitoring 1§
preferred. New infrared thermography equipment makes it possible
to monitor the temperature of individual pleces of equipmeni, non-
intrusively. Thus, in addition to ambient temperatures, it is
possible to obtain temperatures actually at and on each device.
Knowing *he temperature of sach device allows the assumption of
tesperature exposure to be verified. Data taken to date indicates
an equipment population which for the most part {s operating at
significantly Tower 't:goraturos than were originally assumad.
for those davices for ich the temperature was found to be higher
umed, corrective action can be taken. This corrective
action includes recalculation of qualified 1ife and lowering
temperatures when possible. 1t 1s such more preferable to know
the condition of pach safety related device and therefore have
evidence of the conservatism in the qualified 1ife.

In NUREG/CR-5762, infrared thormo?rupny was shown to be sensilive

to age related degradation. As ¢ ectrical equipment deteriorates,
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ovarheating results from poor connections any less efficient heal
transfer occurs.

The sssumptions that form Lhe basis of qualified 1{fe that involve
materia) functions and materia) Interactions Can be addressed with
s few rafinements of existing practice, First, existing
oparation, maintenance and surveillance practices provide
information on equipment operational state, Anytime safely
related equipment fails to operate properiy, d componant root
cause fallure analysis (CRCFA) should be parformed. CRCFA'S
thould be scrutinized Lo tee {f the reot cause finds evidence of
saterial function capabilfties and/or material {nteraction or
otherwise indicates 3 mechanism which may not have been accounted
for in the eriginal qualification, This diract feadback to the £Q
process based on the know!edge gained in CRCFA's 18 very important
ind necessary to assurs that the state of Lhe art in the original
aging program wii adequate,

Severa! examples exisl where the CRCFA fdentified 2 flaw in the
assumed conditions NUREG /CP-0134 pages Cs to C-19 provide some
examples. Additionally, & few recent failures of penetrations
showed that the environment was more humid than originally
assumed,

Based on the informalion that has been reviewsd under EQ-TAP Actien
{tem 3, the term *qualified 1ife" appears Lo be 4 misnomer. There are
simply toc many unknowns and uncertainties related to the qualification
methodelogy (e.§.. formulation of compounds; assembly, installation,
operstion and upkeep of equipment) to be able to make & specific
getermination of qualifiec 1ife with any Oo?roo of accuracy. wWhile il
{s not possible Lo establish a specific qua (fied Yife, the initial

qualification tos&\ng methodology (1.e., DOR Guide)ines, NUREG-0588,
586

Cat. 1, and NUREG-D Cat. 11) does estab)ish equipment qualification
for some prolonged, bul (ndetarminate, period of time

In order Lo address concerns such as this one, the NRC staff should
assure that full advantage 1s taken of operating plant experience and
PRA Information, equipment por!ormlnc., congition ang environment
monitoring, rool cauvse assessment, and Lrending of Information, so Lhal
0 deficiencies can De {dentified and resclved on an ongoing basis
[mplementatlicn of Lthe mainlenance rule will help to resolve Lhis lssue
for 1ctive components, and Lhe stafl should Initiate action to includs
electrical equipment within the scope of the mainienance rule to fully
address Lthis concern

The staff's assessment goes not mean Lhat equipmeni 13 Nno longer

aual {f1eg; 1t simply recognizes some 1imitations that exist in the stale
of £0 technology that need 10 be addressed in a more focused fashion
Unti) such time that specific equipment qualification deficiencies are
{denti1fied Dy enhanced monitoring methods, existing qualification 13
assured by the inttial £Q testing thal was performed, twentv=five years
of research, ang equipment performance and operiting experience
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ade in ouf Jgngerstanding of
TMI-2 experience, PRA

that NAve peen m
ind based on Lhe

fome adjusiments in Lhe
The saflf

{0 methodology that are
(ative, ané (b) demonsirated Lo be

finally, given the srdvances
‘n near the past 25 yaars,
yignts, and operating plant grparience,
requ ' womenls may bF possible anc peneficial to Lhe (nduitry
" . rocoptive 10 proposed changes in Lhe

.

+eloped 43 AR industry Init

nnically Justified
A correlation has not beer estab)ished between artificial and natura)

.Q\"\Q

pgor Rayisy Lpmme L'

b Tree. N som {nstances, aatura) aging can be more severe than
artificial, 1 '8 hes Deen gemonstrated for cables.

b A correlation m never be established for 211 component’ and
matarials

¥ This 's a valid 1ssue

d. cavera) stiempis have been made and are in progress Lowards

with sccelerated aging. W and

correlating artificial aging
reliability tasting have established that th
pechanisms ware developed in artifictal and accelerated tests.

The EPRI/University of Connecticut project on cd
paterials 13 8 100§ Larm attempt ot answaring this question. The

use of Component Root Cause Fatlure Analyses of sctunl plant
componant fatlures provides direct feed beck and an opportunity 10

corralate the artificial and natural aging.

.. Kerits analytical resolution] corralation has been estab) fshed
petween sccelerated thermal and radfation aging and naturs)
thermal and radiation aging under rastricted conditions and for

true that the correlation

selected materials. However, it 18
between accelerated and natura) aging of equipment assemblies 18
modast at best. This concern 13 one of the factors to ba taken

into account in 8 re-evaluation of the qualified 1{fe requirement.
The following additional views were piso Olprl$l|d {n response to

other ralated ssues and problem ctatoments!

of the last two decudes has demonstrated the
gifficuity of estadblishing qualified 11fe without large

x. One alternative to the requirement for
aualified {fe 18 the use of stress tcstin? prior to LOCA
Lesting and anhanced condition monitoring in sarvice [red

state of the art capabilities],

The experience

More affort should be directed toward ppply'\ng the lessons
Yearned during the 1ast two decades to mod i fy qualification
requirements 10 reto)ve the problem of demonsirating @

meaningful qualified 1ife [re: ag¢ conditioning].




Fe The fued behind artificia) aging is to put equipment in an end of
11fa condition before accident tost\nz. Both the NRC and Industry
have agread that artificial aging 1s the besi wiy Lo accomplish
thig, 1f thers 5 & betler wiy of accomplishing this goal, we
would 211 11ke to here it.

Slaff Assassment

This (s one of the uncertainiied inherent in the €0 methodology Lhal was
roferred 10 in the staff’s assessment of the previous problem statement
To the extent that focused attention 18 placed on operating plant
experiance and PRA information, equipment performance, condition and
environment monitoring, rool Cause assessment, and tranding of
information, this {ssue becomes one of minor imperiance,

Some significant aging mechanisms cannol De accelerated, Some a?\nq
mechanisms required to be simulated may not be significant for atl
samples

' Probably true.
b. This s a valid 1ssue.

g. Some aging mechanisms may not be adequately simulated because 1)
the environment was not sdequately tdentified and 2) daughter
standsrds have attempted to define the aging simulation. This s
on fssue In two sreas.  First, fallures within the last 6 yaars
have {dentified higher than anticipated humidity conditions at
severa) plants. Assumec Tow humidity requirements would a)low dry
heat aqin?. Aso, ICEE-31T7 for penetrations, spacifies dry heat
aging. Given recent experience that humidity 13 highar than
assumed, this standard should probably be modified and the statle
of the art in cgﬁng under higher humidity conditions may need Lo
be {mproved, Other industries, for instance Navy and other
mil{tary, de have standard huu‘d\ty. salt spray, fungus, etc.,
test methods which «2uld be employed.

d. Industry responsibility; best ~esolved by the industry. The first
sentence ‘dentifles & valid concern; the fact that some
pignificant aging mechanisms cannot be accelarated 13 one of Lhe
fsctors to be considered in re-avaluating the gqualified 11fe
requirement, The gecond sentence appears 10 be inconsistent,
because there 13 no re uirement to simulate & ln? mechanisms thatl
are not s\gn1f1C|nt. he fol'owing additional views were alse
expressed in response to other related fxsues and problem
statements:

The experience of the 1ast two decades has demonsirated Lhe
dgifficulty of ost|b11sh\ng qualified Vife without large
{

uncor&n\nt{. One alternative to the requirement for
qualified 11fe 15 Lthe use of strass testing prior to LOCA
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Lesting and enhanced condition monitoring in tervice (roi
ctate of the art capubi\\t\os].

' More eftori Jhould be directed vaward lpp\{inc the lessons
Yearnad durin the 1ast Lwo gecades to mod ity qul\t!\cltton
requirements 10 resolve the problem of demonstraiing @

meaningfu) qualified 1ife [rer age conditioning).

o. 1f something cannot be done, it cannot be done. 1f one aspect of
s po)icy cannot be accomplished, that s not necestarily 3 raason
to scrap the policy. In cases such s this, exampled should be

provided, Anyont can make negative statements about somathing

that they dissgres with,
Soe the staff assessment of the provious problem gLatement.

[xcossive reliance 18 placed on analytical aging calculations that may
not be As re)ltable as Ltesting, especially In older plants.

. Could be true, but the significance may be small.

b. Maybe. Cost {s & factor.

8, Industry ro:gons\bi\\t i more NRC oversight may be needed.

Nelther actce erated aging nor-aq\ng analyses are very rellable »

nethods of srtimatin qualified 11fe.  In the cuie of laboretory
aging, the croblems nclude the gncertainties {ntroduced by
axtensive extrapolation of cxporinnntl\ data in the app)ication of
the Arrheniut method Lo Lherma) aging, uncertainties introduced by
extensive contraction of the 11fe simulated O the laboratery
] tn‘ time, and the fact that 1t 18 not practical 1o gimulate somé
gignificant & ing mechanisme o In the case of ag\ng analyses, 4
ig gifficult to establish @ pathematical node) of the equipment.
gasically, 1t 18 not feasible to account for & ing in techni«
cally rigorous ulyk regulatory oversight can & best rule oul any
excessas in the 3ging component of qualification taking into
account the 1imitations of the process. The (o\‘ou‘nq saditional
views were 2180 exprassed in response 10 other related {ssuns and
prodblem gtatements!

The experience of the Tast two decades has demonstrated the
difficulty of astablishin qualified 1{fe without large
unccrta\nt{. One alternative to the requirement for
qualified 11fe 13 the use of stress l.illh? prior to LOCA
Lesting and enhanced condition monitoring In service [re:
state of the art capnb$\1t\|s].

More effort should be directed toward aplying the lessons
Jearned during the 1ast iwe Aecades to modify qualification
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requirenents 10 resolve the problem of demonstrating 2
meaningful qualified 11fe [re! age conditioning].

The fact that some significant aging mechanismi cannot bé
accelerated is one of the factors to be considered in re-
evaluating the qualified 1ife requirement [re: accelaration
of aging mechanisms].

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

d. The intent of this statement is not clear. Analytical aging
calculations are (or should always be) based on testing. The
problem in older plants s that there were neither art ficial

aging nor testing. Note that in this context, artificial aging
and testing is synonymous. In addition, {f this st2cement s
suggesting that squipment in older plants should Fe tested to
determing fts capability after having been in service for some
period of time, than | say that a test such as that 1s fine for
getting some appreciation for past performance. However, such @
test does not, and cannot, give any informat ion about future
performance of the equipment in question. On the other hand, if
equipment in older plants s artificially age to some end of 1ife
cg?d:t\gn and then tested, then some yseful information may be
obtained.

siaff Assessment'
Sew the stinff assessment of the three previous problem statements.

fauipment "aging™ has typically not been performed in the same
functiona)l state as 1l 1S used in the plant (1.e., energized or de-
energized)

pear Reyigw CQMOAnLS:

s 1f true, the sigaificance may be small.

b. May ba trus 1h Bome cases.
g, Typically?
d. Non- {ssue; addressed by [CEE standard.

¢ In most casas in the plant, safety related equipment s nol
continuously energized and thus aging simulations utilizing
unanergized specimens it lpprogriatc. Howsver whan devices are
energized, such As solenoid valves and motors, the aging in many
cates did ut!)ize energized devices.




f. Industry respons ibi1ity; best resolved by Lhe industry. When 11
is feasible to energize equipment during accelerated aging, doing
so may contribute tu the simulation of some significant aging

effects better than would be tha case without energizing.
However, it 1s not always feasible to energize the equipment,
P energizing at elevatad temperature may introduce aging

v
n;ohan‘nnn that do not ol!t) in rea) service. In such cases, an
effort to account for the effesis of Bher isstilon ean be made by

treating the tempersture rise at part of the sarvice conditions,
{.a., by caleulating the operating temperature of a componant by
adding *he temperature rise dus to onor‘1zin? to the environmental
tamperature. Research on this topic s not ikely to be

produetive, TAS behggrn & ohssizes the pojnt made in earlier
puragrlght that an @ 1ort Tl netoed Lo rgp 26e qualiri.ea 11ife a2

major @lement of EQ
8. 1t should have been.
SLaff Assesament’

See the staff assessment of the four previous problem statements

In Yleu of attemnting in anfine & “qualified 1ife," 1t may be more
sporopriate to develop methods for addressing and/er monitoring in-
service degradation.

pasr Aeyiew (ommants:

b | disagree. Qualified 11fe means the time that & component can
function in 1ts {nstalled snvironment and still be expected to
withstand the affects of » DBE. Without understanding the fallure

modes induced in the tast specimen by the DBE environment, how can
periodic degradation monitoring accurately reflect how Lhe
component would react in the harsher enyironment craated by the
DBE? For that matler, how would we know that the component would
function in a DBE on the first day it was installed?

b. Both are probably needed.

" This ts a valid fssue.

d. Qualified 1ife as currently used 13 normally {nterpreted as time.
It 15 more okproprllto to consider qualified 11fe a3 & condition.
Y 1on? as the condition of the squipment has not degraded to 2
condition (lplct\ng ity performance during & OBA, it should still
be considerad within {ts qualified 11fe¢. The current concapt of @
gualified 1ife time does estab)ish good controls on maintenance
and replacement, but it {s possible that an equipment's condition
could deteriorme prior to the attainment of 1ts qualified 11fe.

vhen this 13 the case only tiae concept of condgittion monitoring
would sllow the ident  Fication of this degradation.

.. Good point; merits ana) tica) resolution. The following
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additiona) views were 1180 expressed in response 1o other related
{ssues and problem stalements:

The experiance of the last two decades has demonstrated Lhe
difficuIty of ||tlb\\lh1n2 qualified 1ife without large
uncortlint{. One alternative to the requirement for
qualified 11fe 13 the uie of stress Lesting prior 10 LOCA
testing and enhanced condition monitoring 1n gervice [re!
state of the art capabilities).

More effort should be directes toward applying the lessons
learned during the Tagt two decades 1o mod{fy qualification
requirements 1o rescive the preblam of demonstrating 3

maaningful qualified 1{fe [ret age congitioning].

1EEE has inftiatecd an effort to consider praparation of 2
sLandard that will acdress the uze of operating experience
in qualification [re: use of test data)

1t may vary wall be; this suggestion has been made previousiy bul
no one seemad to want to, or wii willing to, deve'op &n scceptable
way of monitoring in-service degracation,

§;|[] &;;.;;m.n;i
Sea the staff assessment of Lhe fourth problem statement (above).

Margin requirements for demonstrating €0 (e.§., one hoyr minimum
operaling time, thermal aging, otc.) may be Loo severs and withoutl
sufficient Justification; oversl) margin requirements nsed to be better
defined with supporting technical justification

paar Reyiew COmOANLE!

‘“ 1 cannot respond without knowing the besis for the term "too
severe.”

This was dona for conservatism,

Be caraful -- margin can cover 2 Yot of sins Specifically,
margin can sddress unknown and unquantified concerns

This '3 & valld 1ssue,

[ haven't exparienced the gitustion where Lhe marging have been
too severs and thus Joopardized the gafety related aquipment's
performance, The use of margins goes gimp) {fy the concerni sbout
test egquipment accuracy ynd seams appropriate considering the
uncertaintiee {n predicting DBA environments.

Industry responsibility; 1 am not aware of any specific, requirec
values of margin, There are only “suggested values.* Tharefors,
£0 requirements do parmit Lhe sdjustment of margins 10 avold any




values that are too severe or Lhat cannot be Justified, The
Qrcu\om {3 that {t has become common practice Lo sdopt the

sugpested v.luw-" and anyons who choosel olherwise faces the
purden of {ust.r{ ng the margins chosen, Incidentally, NUREG-0800
stetes that margin coes not apply to the aging component of EQ.
The fo\\ou%ng additiona) view wii algo expressed in retponse L0
snother related fssue or probiem statement:

The correlation belwesn margin and 13 contribution to
sufct{ assurance 13 not 1{kely to be gstab)ished
guantitativel with any ressonsble amount of research and
it will therefors remain Yargely & matter of enginearing
Judgment [re: margins in geners )

9. The technica) Justification 18 the 1ack of preciseness in the
accident scenarics testing techniques, the number of specimens
tested, and vur\at\ont in manufacturin techniques. Whe! g the

Just1!‘c|tien for not having margin? f a goo technical

Justification can be presented for not hav.ng the current nargin

requirements, purhazs margin requirements can be changed. Bu

%ust 1o state that they are too sevare without further elaboration
s not Justification.

Siafd Assgssment:

Given the advances that have been made in our undcrslond\ng of £Q over
the past 25 years, and based on the Til? exparience and PRA ingights,
some adjustment in Lhe requirements may be possible and peneficial Lo
the industry. Also, 1o the extent that forused attention 18 placed on
operating p{unl experience and PRA information, equipmeni performance,
condition and environment monitoring, roel cause assessment, And
trending of information, some ldaslion of the more rigorous
requirements may be warranted The staff should ve receptive L0
proposed changes In this regard that are (a) geveloped as an industry
int*iat've, and (b) demonsiraled L0 be rechnically Jusl\f\.d.

The need and/or ability to sstablish post-accident qualification beyend
s Lwo to four week period 1 quost\onab\o.

pear Reyiew (OMDADLE:
b % don't'undarstand the Leue.

b.  Dayond EQ scope.

L. This fs not ‘clear; merits una\{tica\ resolution, | {nterprat thas
statement L0 mean that operabilfty does not need to be
demonstrated for periods exceeding two to four weeks, 1.0.,

instead of pariods of 100 days to & yeer. (1 assume 1t does not
mean that the LOCA test nead not be longer than two to four
weeks.) 1f the guostton iy based on PRA studies that show LOCAs
can be controlled with very 1ittle equipment operating after a fow
days, the NRC should document 113 position. A to the "abiifty’
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to establish post-accident qualification for periods exceeding 1wo
to four weeks, the ability exists; but the cost increases with the
duration of the period. The following additional views were also

expressed (n response L0 other related 1ssues and problem
statamentisl

There is & nead to evaluate the use of PRAS L0 justify short
LOCA tests [re: test duration],

' 1t wil) beuseful for the NRC %o establish its position on
the applicability of PRAS Lo equipment qualification [re:
PRA 1.9\1c1t1ons§.

d. A significant number of plants, and all of the most recently
T1censed plants, have cstab\tsﬁ post-accident qualification
for 100 days. Some plants claim to have established post-accigent
qualification for one year (Seabrook, for example, established @
post-accident qualification time of one year). One year is not 3
KRC staff requirement; fn fact, 11 13 not even ¢ staff suggestion,
TM] 13 an example whers post-accident qualification and monitoring
provided information far beyond the 100 days that the NRC staff
requires, What support {3 thare for the supposition that two i@
four weeks 13 sufficient?

SAall Asasisment

Civen Lhe advances that have been made in our undorstcnd\ng of £Q over
the past 25 years, and based on the TMI=2 experience and PRA insights,
some adjusiment Lo Lhe requirements may be possible and beneficial L0
the industry. The staff should be receptive L0 proposed changes |n Lhe
methodology that are: () developed a8 an indusiry inftiative, and (b)
demonstrated to be technically fustified.

Time and dose rate testing requirements suggest that equipment
qualification extends beyond the 0BA and inlo sevare accident space,
which may not be entirsly appropriste.

Pagr Reyiew Lomments!
‘. fauipment needed to nitwgatn an accident, such as & LOCA, must be
demonstrated to be capable of performing (tg function. In some

casas, this function occurs after the 1n\t1:t1ng evant. This
oqv!gmont has to withstand the environmeni cred e6 by the LOCA
until called ugon to perform, Examples could be & vaive needed to
alion RHR to the containment sump OF RG 1.§7 indication needed 1o
assist oparaters in assuring the plant {s/remaing ptable.

b. Done for conservatism,
P | don't understand *Time and dose rate requirements suggest
that...." Documents )ike NUREG-0588 address only DBAs and the

required post-sccident sarvice, and component qualification iest
reporis are very specific about test conditions. What's Lhe
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problem? 1 severe accidents must be aodressed, 1 think there's
no doudt that much presently gual ified equipment f
qualified for much service.

g, 1 agras. It 18 true that the doses used In £Q thus far may be
vary consarvative, but | am convinced that this » does not
merit additions, rasearch work because!

The current accumulated dose, dose rate and Lime are bried
on releases caleulated using 110 13444, Through the savere
accident studies, 1t has been shown thal this mode) may be
Loo conservative and result in higher avarall dose astimates
for EQ purposes.

But, g\vcn that the qualification offort {s mostly complete
and 1% has been shown that the materia)s used Can withstand
these levels, what {3 the 1ssus here?

s 1L that by recognizing the Tevels of consarvatism, we can
relax the requirements? If so, 't sheuld be Laken up under
Lhe systemalic regulatory requirements review program.

Algo, this 1ssue does not meril any additionsl research

offort undar the EQ TAP becavie planis oparating today are

not 11kely to derive |1$n171cunt benafits from such
relaxation, The cost © ¢laning u: the paparwork to use
;ho ?:v reduced dose will be more than any potential
anefit,

The on oina 1iterature reviev (bring conducted under contract feor
the NRC) shewld provide confirmtion that the materials uied in
qualified o:u\:nont do {ndeed have more than sufficient capablitty
to withstand the doses currant!y used, and that the 1ife 1imits
are governsd by thermal degradetion,

‘. Most equipment 18 qualified for some parfod of time aftar o DBA.
This varies depending on the operations) function of the safely
related squipment and typieally varies from | hour post DBA to [

years post DBA.

s The fssue {5 not clear; what tima (¢ Intended? | am not aware of
any DBA qualification requireme: that goes beyond the definition
of LOCAs, MSLDs, and other HEL

0. A1Y requirements within the scob° f 10 CFR B0.49, including Lime
and dose rate testing, are 1imited to design bagis accldents.

ciaff Assesament’

Given the advances that have been mace in our uncorstand1nR of E£Q over
the past 25 years, and based on Lhe TMl-2 experiance and PRA Insights.
come relaxation in time and dose rate requirements miy be possible. 1he
staff should be receptive L0 proposed changes in the methodology thal

WY,
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are: (a) develcped as an {ngustry inftiative, and (b) demonstrated Lo be
technically Justified,

The "double peak® requirement (1.8., exposure Lo \wo cycles of maximum
Lemperature and pressure) 1§ nol cepresantative of design bas!s
conditions and may be 100 pevere.

Pagr Rexiex Lomnanid !

b.

This was done for conservatiom,

Are we planning to develop new equipment (and manufacturers) that
w111 benefit from & single peak requirement?

Valid, but the NRC has adopted » conservative opinion.

| heve not experienced that double peak testing during DDA
gimulations was too severe on equipment. It was changed to one
peak testing because no cradit was glven for the ssaumed margin
that it was supposed to represent,

Merits analytical resolution (1.0., analfzo axisting information
to reach resolution). Introduction of the *double peak® in LOCA
tust\n? wat based on engineering Judgment, with the objective of
achieving rensonable assurance of squipment operabilfty b{ the EQ
process, For example, it introduces consarvatism that helps
counter the concarn that only one gpecimen 13 tested to sstablish
qualification, While ft may not be reprasentative of design
conditions, no such claim was intended. The question of whather
it 11 too savare, and whather alternative LOCA testing profiles
are adequately conservative, may merit mors zaginesering Judgment
based on the axtengive accumulated data Ba%e O LOCA tasting (Iin
10 USA and in other countrieg)) however, experimental research s
not a prierity.

The bound1nt'auu\!!1cut1on profiles \n Append x [ (NUREG-0688)
were generated based on & wide spectrum of posiu.ated accidents.
In some casus; these profiles can be considered to be overly
conservative(? howaver, in the absence of an approved plant-
specific profilej this profile may be uied and 13 considered the
minimum bounding profilec «In gensral, this grofilc may represent
6 hours of sugorhcut conditions followed by 18 hours of §8 yrated
conditions, The actual degree of sugorhoat {s Yeft as an open
parametar for, as 2 mintmum, the test temperature {s to be J0°F
for the time sgtc1f1od and the test pressure 13 L0 be equal to or
greater than't e'containment design pressure. Obviously, Lhe
higher the pressure the Jess superheat thet will exist for a fixed
temperature, See NURCG-0688 Rev. 1, Part 11, comment and
resolution no. 97 for additiona) discussion on this 1esue. One
should recognize that the curve fn Figure C-1 of NUREG-0588 (3
provided for those BWR and PWR fce condenser fecilities which do
not have plant-specific accidant profiles available for use in
their equipment-qualification program. | must be clear here, the
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sdoudle paak’ 14 noL AN wbsolule requirement, bul rather, 1t 18 40
be used in Vlev of using 2 o\ant-spoc\!\c containment Lemparature
and pressure design pre (e (se0 NUKEG-0588 Rev. 1, Sections
1.113) and 1.2(2)-

gual( Assraament’

Given the advances that have been made in our undorlltnd\ng of £Q over
the past 2B years, and based on Lhe THI«2 expariencs and PRA

some adjustments in the requirements mdy pe possible and panaficial Lo
Lhe \nduslr<. Alse, to the extent that focused aitention 18 placed on
operating piant gxperience and PRA information, eguipment performance.
condition and environment monitoring, root caute assessment , and
trending of information, some relaxation of the more rigorous
requirements may be warranted. The staff should be recoptive 10
proposed Changes in thig regard that are: () developed as an industry
initiative, and (b) gemonstrated 1o pe Lechnically Justified,

The generic Lemperature profile that wai allowed b‘ the DOR Guide)ines
and NURLG-0%88 for equipment 3ua\\f\¢|t%on (V.0 , for PWRs and
Tour ¢ 307 for BwRs) was nol uily Justified,

Pasr fayiew CommEnid’

’ It was WY understanding that the T (nformat ion wal used a8 &
too! for screening whan Juda‘nq ind{vidua) plant DBA ane)yses.
Each plant wis yequired to have gpacific pipe presk nnu\{scs of

W potontiu\ \{ne breaks and these were used {n the qud {fication
process,

b. Marits analytical resolution ‘1.0.. analyze existin information
to resth resolution), 1t wol d be helpful {f the NRC documented
its rationals.

B you are staving that the DOR Guidelinns &nd NUREG-0588 allows &
eneric temperature profile; the key word here is *allowed.”
hete documants 4180 sllow b plant spacific analysis, 10 this

case, & plant specific analysis means & plant |E|c$f1c rofile.
for additional discussion on this 1ssue fee NUREG-0588 Rev. 1.
part 11, comments and rasoiutions nes. §7 and 97

gial( Asseiament

1o Lhe extent thal the generic criteria are reasonably represaniative of
the postulated accident environment, this simply becomes part of the
uncartainty that s giscussed in Lhe graff's assessment of the fourth
pri.iem gtatement (above). However, \n prder 0 propor\y judge Lhe
significance of this 1ssue, further action 1§ warranted by Lhe NRC staff
1o determing why the genaric profiles could not De Just\!\od and how
this relates 10 the planis where the generic profiles werd used

Licensees typically @0 not evaluste the ambient temperalures around £0

equipment, basing equipment eualification on avarage bulk Lemperalures
instend of loca) ambient Lemperatures.

hedd
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Eear Baviox Commanis'

.. Probably true, butl In mest Caied this should be acceptable and
normal plant non‘tortn? should fdentify fnstances where
significant discrepancies exist,

b, (PRI held a workshop on *Monitoring Equipment Environments During
Nuclear Plant Operation® in April 10, 11, 1990, Many plants
discussed their monitoring methods and many plants continue to add
monitoring.

¢, Industry rol?on31b11!t{' more NRC oversight may be needed. It s
the industry's ro:gons 5‘\1ty to account for significant
deviations from bulk temparatures whare equipment 13 installed,
and more NRC oversight might help assure that this Vs done.

d. This 1s genarally true espacially for equipment inside
containment; although 1‘consoos should (and do) take into
consideration local hot sgots. In sddition, most EQ programs
sepirate the glants into Q zones, and qualification 13 often
based on the bulk temperaturs in each zone, lone temperaturs data
is vsed in aging calculations to determine the calculated Vife of

equipment,

slafl Asssssment

The concarn fs two fold: (a) the amount of thermal preconditioning
prier to £Q testing may not have been sufficient given the local ambient
temperature, and likewise, (b) the perk accident tomgoraturo that the
squipment was qualified for may not be suffictant, To the extent thatl
focused attention is placed on operating plant experience and PRA
information, equipment performance, condition and environment
monitoring, rool cause assessmeni, and trending of information, the
aspect of Lhis concern that deals with the adequacy of thermal aging
becomes one of minor importance. However, Lhe aspect of this concern
that questions the adeqQuacy of the assumed peak accident temperature (as
compared Lo the local ambient temperature) should be addressed by the
NRC staff

The regulations do not state Lhe acceplance critaria for qualifying
equipment based on operaling experience.

Pasr Bayiew Lomments!

i Probably trus, although it {s difficult to demonstrate
qualification of components that will see 2 harsh environment
us1n? operating experience since that experience will not
dguplicate a LOCA or HCLE.

b. This s & valid point,

g, To my knowledge, the use of oparating experience 1o qualify
eauipment hag not been practiced and {s frowned upon. Thus, 1L 13
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probably unnecessary to try to establisn acceptance criteria for

ity use 45 2N £¢ methed.

d. Merits analytical resolution; axisting standards and RGs permit
the use of opgrat\na experience essentinlly a3 & WAy 0
establishing qualified g\f.. Howevar, the rastrictions are such

that 1t is rarely d practica) approach. The ultimate acceplance
eriterion {8 the provision of reasonable assurance that the
specified safety function can be performed under applicable
service conditions, including accidents. The following additional
views were 2130 expressed in response L0 other related {gsues and

problem statemants:

J1EEE has initiated an effort to consider preparation of a
standard that will address the use of operating experience
in qualification (re: use of test data vs. other methods].

More affort should be directed toward applying the lessons
Tearned during the 1ast two decades o modify qualification
requirements Yro: age conditioning].

The experience of the 1ast two decades has demonstrated Lhe
difficulty of establishing qus)ified V1ife without large
uncarta\nt<. One alternative to the requirement for

{fe 15 the use of stress tcsttnﬁ prior to LOCA
testing and enhanced condition monitoring in service [re:

state of the art capabilities].
s1aff Assessment

Civen the advances thal have been made in our understanding of EQ over
the past 25 years, and based on the TH1-2 experience and PRA insights,
some adjustments in the requiremenis may be possible and peneficial to
the industry. The staff should be receptive L0 proposed changes in this
regard that are: (a) developed as an fndustry inftiative, and (b)
demnnstrated Lo be technically Jult‘“ld

Given more realistic assumptions for the release fractions, the Liming
of the relisase, Lhe chemical form of the velease, and accident
mitigation effecty resuiting from eQuipment Peipanse, #n immediate and
large source Lerm (T10) may be overly conservalive and inappropriate

H Could be true.
b. True.
84 This 18 & valis FIULE

The large radiation dose used iIn EQ programs in the US does seem
to be overly conservetive,

Modarn sophisticated electronics are more susceptible L0 lower
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radiation doses and thus the use of this equipment fs jeopardized
o{ nnvlng ovarly consarvative radiation requirements, The
alternative to new equipment iz reliance on old, less efficient

and Vess relisble technology.

e. Another source term (Draft NUREG 1465 source term) has now been

spprove by ths HRC staff for use in the CE-System 80+ plant

design. There fs no requirement to switch to the new approved
ested i{n switehing should

LOUrCE Lerm] however th:t ;1,1\(; int r }c

contact the MR staft en :or urther a.stuts\ent. n agdition,

the staff 13 also in the process of rociouing an additional source
ere are currently two

term for the AP-B00 design.  Consequently, t
staff approved source terms available (116 J4B44 and Draft

NUREG-1465 source terms) for use in EQ; and ugcn comxlction of the
NRC staff review of the source tarm prorcied by the AP-£00 Jesign,

there could be a third .
slaff Assesament:

Given Lhe advances that have been made in our undﬂrstand\ng of £Q over
the past 25 years, and based on the TMI-2 experience and PRA insigh.s
some adjusiments in the requirements may be possible and benefictal to
the industry The staff should be receptive Lo proposed changes in Lthis
regard that arc . 4) developed as an industry Initiative, and (b)
demonstrated to be technically Justified.

A geners) exemption for radiation qualification tusting of equipment
exposed to low-level radiation may be well suited for LQ purposes under

certain defined circumstances,

Paer Boyiew Comments:
‘. Could be true.

b. 1 theught that wa had & genera) exemption at 10* (or 10%) Rads
except for go)1d state electronics, If not, 1 agree there should

be one.

R This {5 not valid, We sti1) do not understand long-term, low-dose
effacts.

d. Merits analytical resolution (1.0., analyze existing information
to reach resolution). This point has been discussed at length by
the £0 community; end relevant information exists in the
Viteraturs. It should be feasible using existing informetion for

the NRC to document 1ts position,

‘. The NRC staff position on this fssue fs that electronic oqu!?nont
within the scope of the EQ rulé that wil) P' exposed to tota
integrated doses of radiation less than 10° rads (16* for other
squipment) 13 considered to be in & mild environment. Tharefore,
anvironmental qualification {n accordance with 10 CFR 50.49 15 not
required. This position fs based on literature searches, commentis
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from industry, and NRC axperiance, 1f new or additiona) data 14
available to support 3 position ¢iftarent from this, that data
ghould be presented 10 the NRC for review.

Se0 the staff assessment of the previous problem slatement.

in areas des! nated s rediation-harsh only environments or high energy
1ine break (HELB) areds, the conservative assumptions ysed \n
calculating raglation levels make i1t gifficult \f not {mpossible) 1o
upgrade Lo the more modarn and efficient digits equipment .

. Digital squipment (and analog) can be advarsely affected b{
radiation so the focus of the 1ssue thould romain on ensuring safe
oparation of such equipment. If Yicensees can justify 2 |ower

1evel of radiation exposure than origimally detarmined, this new
value should be 21 owed.

b. If this comment |4 directed at the methods Ueed to caleulate the
Eotontto\ redfation environment, it should be digcussed with the
adiation Protection granch, Novertheless, it 18 knowr and widaly
accepted in industry that electronic squipmant (which includes &
gignificant amount of the mere modarn and efficient dttita\
squipment) {3 more susceptible to vediation damage 4L lower
thresholds than other squipment, 1f the current methods of
caleulnting the amount of ragiation in a given environment 18
inaccurate or incorrect, than perhaps & frash Yook at Sh's
gituation 13 warranted. However, svidence ¢ support & new
;nvos:\gntion should be presented to the Radiarion protection
ranch,

See the staff assessments of the two previouvs prodblem statements.

|t may not De appropriste for the NRC to require licensaes to either
implement tha new source Lerm "across-the-board” or not at al), instesd
of allewing Vicansees Lo use the new source term inftia'y for discrete
app)ications (such as in €0 radiation=harsh envirenments). Allowing
come flexibility in applying the new source term would a{\ow Ticansees
to recalculate the exposure tevels of some EQ components without
expending significant resources o update 311 of the post-accident
procedures and celeulations relative to £0. Flexible use of the new
source term could help to oliminale some components from the costly

paar Reyiny COmDADLE!

. The focus of the fssue should remain on ensuring safe operation of
squipment. 17 1icensees CAN Justify o lower 1eve) of radiation
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ox?osuro than originally dgetarmined, Lhis new value thould be
1) lowed,

b. This is not valid., You can nol have 1t both waysi you gither use
the new source term or you do not.

g The intent of this comment (s not claar, 1t seon &3 if 1t 1s
being su?gestod that the NRC should permit part a4l use of the old
and partial use of the new source terms for EQ. 1f this 18 the
case, then we would be craating & third source term, |f someone
it aropottng 2 new source term for £Q only, this roposs! should
be presented to the NRC for review and comment. therwise this
comment seams technically disoriented.

craff Assesament:
See Lhe sta’f assessments of the three previous problem statements.

The cost of qualification testing (s & barrier to the introduction er
adaptation of new progducts ‘nio the nuclear industry.

Paar Beyiew COMOANLE'
', ™! demonstirated the nead for £0. While cost 1s 8 factor, safety
pust be maintained.

b. No doubt about ft.

¢, The current NRC research program miy result in reduction of some
requirements.

d. 1 do not agres. . Cost per te should not be a basis for modifying
EQ requiremants) reducing the cost can be justified only by
changes that do not compremise reasonable assurance of safaly.
while the statement 15 3 reasonable observation, it does not by
{Leelf sugpest 2 course of action,

.. Qualification testing {s necessary because it grovsacs {nformation
sbout squipment that {s unattafnable in any other manner. It
ingures quality, provides configence, traceability, and most of

al) {i provides and demonstrates safety.

Siaff Assassment

Given the advances that have been made {n our undersianding of £Q over
Lhe past 25 yedrs, and basec on the TM1-2 exparience, PRA insights,
plant operating experience, some adjustments in the requiremenis may be
possible and beneficial to ihe industiry. The staff should be receptive
to proposed changes {n this regard that are: (a) developed as an
industry initiative, and (b) demonstirated Lo be technically Justified

2 pdditiona) technical fssues and other considerations thal were
ident{fied as "potential fssues’ related to the [0 methodology include:
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Genaral Peer Revisw Lomuenli'

' The following *rachnical {ssues’ htéh\$ght the need for the margin
that has been built into the procass.

b. While sevaral of thase issues (o.g.. the affects of hot, humid
conditions; the affacts of steam etks and inadvertient lprl{
actuation dur\n? normal operation; deformation of cable Jacket and

ingulation at high stress po1ntt‘ and others), must be cons idered
during £Q testing, they are not ssuss that can be (or should be)
resolve within the context of the requirements of the EQ rule.
Rather, these are normal operating conditions that need attention
and should be addressed by maintenance programs. These conditions
existed before there were £0 requirements and they would (g
axist aven if there were no £Q requirements. when they art
resolved for normal operating conditions, they will no longer be &

corcarn for EQ.

:?o following additional technica) 1ssues should be added to the
st

Firs retardant insulation and Jacket materials contain
halogen compounds that are released during frradiation and
tharma) exposure. Halogens, in particular chlorine, trapped
between the Jacket and insulation, can anhance the
degradation of the insulation. Aging cables without 2
{uckot can provide 3 nonconservative estimate of {nsulstion

ife.

{4 has been established thet low dose rate har 3 grester
(mpsct on degradation than high dose rate. A dose rate
value should be established that will provide & conservative
estimate of degradation. “This value would then be used to
{rradiate materials to simalate field service aging.

for the majority of {nstrumentation cables, the leakage
currents have not been measured during & DﬁA. Leskage
currants should be detarmined for the whole cable system
including splices, penetrations and end connections.

s1aff A;;';;mgn;1

To the extent that focused attention 1$ placed on pperating plant
sxperience and pPRA information, equipment performance, condgition and
enyironment monitoring, root cause assessment, and trending of
information, the cable degradation concerns are of minor {mpertance.
With regard to the third concern pertaining to leskage currents, action
is required by the NRC staff to betler understand and resolve this
fssue

. Qua\xf\cat\on/ccrt\f\cat1on of testing laboratories:

paer Reyiew Commenis:
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e This was & big Issue around the 1983 time frame at the EDO lavel.
It fell through because it was impractical.

b. | disagree., As one of those involved in the lon? and arduous
effort on this topic during the sarly 1980s, it Is still fresh in
my memory, and every one involved agreed that this 1s not
desirable. If 1t wa: considerad then to be unfeasible
economically, and undesirable technically, what has chan ed now to
warrant 1ts reconsideration? Do we r.al{y want to be lulled into
o fadse sense of security provided b{ this "accreditation”
process. Even {ts blg proponent, IEEE, which published 1EEE-650
has withdrawn the standard for lack of interest and acceptance by

the labs and the industry.
L. This s 2 valid 1ssue,

d. Qualification and certification of testing laboratories should be
performed using common non-nuclear industry processes and imposing
nuclear QA requirements,

.. | do not agres. Considerable effort was expended on this tog1c
about ten years age. It was concluded that, while there might be
some benafits to certification, the level of EQ business was too
small for tes{ laboratorfes to absorb 1ts costs. Since the level
of £Q business {5 much smaller now than {t was ten years ago, the
prospect of implementing a certificatfon program now appears to be

negligible.
e Examples should be cited when statements such as this are made.
Staff Assessment:

The staff agrees with the view (stated above) that qualification and
certification of testing laboratories should be established using common
hon-nuclear industry processes and imposing nuclear QA requirements.
While 1t s the responsibility of the industry to ensure Lhat testing
laboratories are adequately qualified to perform £Q testing, the KNR(
staff should assure that qualification testing is being properly and
consistent)y performed through development and implementation of ongoing
EQ audit and inspection activities,

determination and resolution of worst-case electrical conditions,

Peer Rayiew Lomments'
0 T dtsagred T To"thy best of my knowledge, to the extent practical,

such conditions have been included in the qualification pro?rams.
1t {3 true thers have been a few lapsas. ‘This {5 an education
problem but not a problem of lack of, or clarity of requirements.
£Q was a rapidly evolving technolony when much of the work was
done. Surveillance, maintenance and condition monitoring, If
properly implemanted, should take care of any past lapses.
Training and education of engineers involved in specification of
(0 requirements should minimize, {f nol prevent recurrence.
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b. The statement 13 100 non-specific.

g, The slectrical axiremes of most squipment {s known and
demonstrated during qualification programs.

marits analytical resolution. A valid
concern since worst caie condivions are somet imes overlooked in
current EQ practice. However, this.doss net absolve the nuclear
industry. froe \Gontifxtng and resoiving worst case conditions as
part of 1ts responsibility to operate plants safely. A tightening
of €0, surveillance and maintenence requirements can help assure
that adequate attoni\on i{s givan to worst case conditions.

Slaff Assessment
While the staff agrees with the view (stated above) that the icensees
are responsible for (gentifying and resolvin p\ant-spoc‘!ic conditions

that were nol prop.rl{ accounted for guring £Q testing, the NRC steff
should (a) assess the :infarmation ained over the past 29 years

pertaining 10 {Q and worsi-case conditions, and (b) assais pant
gqualification practices, 1o determine {f any spoc\f\c concerns exist,
The NRC staff should assure that plant-specif\c conditions are proper\y
accounted for through development and implementation of ongoing EQ audit

and inspection activities.

d. Industry respofsibilitys

resolution of radiation and temperature stratification affects and
hydrogen burn scenarios;

paar Rayiew Commanis!
.. 1 agree that such stratification sffects may not have been
addressed in the qualification establishment phase. Indeed, they

could not have been becausy these are site and configuration
spacific problems that could not be addressed in any glnor\cally

daveloped progras 4 ¢h as EQJ;pOn\y,roviou of operating and
f2{1ure’ sxparionce,” and root Chuse analysis could address these
effoectively, 1w familiar with some instances of such conditions
having been {dentified and corrected through vtg\\ancc in
paintenance and root chuse analysis programs. herefore, 1 must
conclutie that valid as this may be &8 an £Q fssue, it marits
research attention only Lo periodicaily raview fallures and root
causes and notify Yicensees. This function is effectively being

performed Lthroug the existing NRC generic communication program.

recollection, is that the EPRI test program performed during \he
mid-1980s, did show that hydrogen burn is not & significant
concern for harsh environment quslified squipment,

b. This 1s a valid 1ssus,

g, They probably @0 (st least hydrogen purn). How will you address
hydrogen burns?
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d. Hydrogen burn Lesting was done by EPR] in the 1980's to establish
that the impact on otherwise harsh audlified equipment wis
fnsignificant,

.. Induisty rosponsibility; merits analytical resolution. The
industry can contribute 10 resolution of temperaturs and radiation
stratification affects in part by monitoring environmenta)

conditions in appropriate parts of the plants.

The NRC conducted an extensive investigation ¢f hydrogen burn
scenarios about 3 decade g0, 1t {s not clear whether the concern
(s due to lack of knowledge of the NRG's rasolution or
disagreement with the resolution, 1f existing {nformation on this
topic {8 inadequate or not adequately promulgated, the NRC can
take corrective action.

f Hydrogen burn scenarios ere outside the scope of the £Q rule.
Temparature and radiation stratification that result from 2 design
basis accident are within the scope of the EQ rule, and squipment
within the scope of the rule should be qualified to withstand
these conditions.

siaff Assessment’

The NRC staff should assess ine information gained over the past 4
years partaining 10 £Q, hydrogen burn, and stratification effects, And
dotarming 11 a significant safety problem exisis.

. resolution of MSLE vs. LOCA environmental conditions;

peer Royiew Comments'
' This 13 not an 1ssue,

b. 1 don't appreciate the MSLE vs. LOCA consideration becavse EQ
tasting uses enveloping techniques to establish worst case
requirements. When an item {s required to be qualified to both
MSLE and LOCA conditions, both profiles are anveloped by one test,
which 18 inherently mors severs than efther one alone.

¢ The 1ssue {8 not clear.
(]IQI Eii!limlnli

This concern was fdentified by Lhe staff because WSLB congitions (which
could be more severe than LOCA conditions) were not recognized during
inftia) qualification efforts. further, the subsequent practice of
comparing the MSLB equipment surface Lemperatury to the bulk LOCA
temperature 45 @ Dasis for MSLE qualification was questioned. Action Dy
the NRC staff 1s necessary Lo determine, based on the additional
{nformation that has been obtained over the pasl 25 years and based on
past qualification practices, whather this concern represents 3
gignificant safely problem, and whether additiona) measures are
warranted
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sol f=heating effecis of cabley]

posr Bayity (OmDANLA’

b [ disagres, This has peen dddressed by atsuming & cable operating
temperature 18 at rated conditions or ver ¢lote thareie,
anything, the industry practice {s probably more consarvative than

i1 needs Lo be given the derating of caple. n thelr app! fcations.

b. This 1o & valid fasun.

c. . Self haatd “§ffects In cables has'bean t{ptca\ly considared.
This normally would af fect only.power cables and cablas are
normaily powered to worst case conditions during DBA testing.

¢g. 1 donet agree .’ Cable qul\%f‘citi0n3tr|cticas do account for the
so) 0 heating effect of cable anergide font in fact, the {ndustry
clatms that this was done too conservatively in aomé £Q programi.

giaff Assessment

fased on Lhe peer roviow comments (above), {4 appesrs that se)f-heating
effects have deen considered al 1egst Lo tome do%roo. Also, to the
extent that focused attention 1§ placed on operd ing plant pxperisnee
and PRA information, equipment parformance, condition and environment
monitoring, root cause assessment, and trending of information, this
{ssues Dacomes one of minor imporiance.

girfficultion in gimulating accident conditions (0.6 containment Spray.
humidity, 0LC. )4

'y This 13 not 2 valid 1ssue,

sroperly aquipped conmarcia) 1aboratories have no preblem
pimulat ng ‘acsident conditions,

¢, The tspud 18 not clear,
gLAfl Assesament

There may be some variations and uncariainties in the actusl conditinng
Lhat are established in the £Q test chamber, but Lhese should De minimal
{f the chambar i3 properly ingtrumented. Recognizing that the
postulated accidzas conditinfie were determined through analytical
methods thatl slso contained inherent gncertainties, Lthe concarn seems L0
pe of 1ittle |\tn\l1c|ncc. However, development and imo)ementation of
an ongoing aud! and inspection program for £0 Lesling sporatories will
help Lo address this {ssue. Also, see the staff assessment regarding
cortification of £0Q testing laboratories (above) .

the of facts of hot, humid condilions|
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Paar Rpyisx (ONOAODLE!

.. 1 a?roo. humidity cannot be sccalarated, . Heal in combination with
humidity may appiy %0 specific docations in some lants. Qeneric
programs such 4 ‘? cannot address this effectively, But roperly

{mp ) amented surveiilance, {ngpection, maintenance, and root cause
analysis programs can be effective, Additiona) research cannot

satisfactorily address this,
b, This 1s net a valid 1ssue,

¥ The long term axposure of materfals to haat and humidity, {f not
(gentified a8 pait of the assumed environment will cause
differences in parformance.’ soma affort shouid be made t0
{dentify the environment proparly and research gimulation
technigues, The military style simulations may need modification.

d. Merits analytical rasolution ({,0., analyze axisting information
to reach roso\ut1on&. This is & valld concern in accounting for
ag\n? dagradation, Decause Lhere s ne gract\ca\ method of
accelaraling humidity affects that can ot corralated L0 2

qualified 11fo, However, there are humidity stress Lests that can

at least provide some indication of the endurance of squipment
under humid conditions. Humidity stress testin has bean
incorporated into at least one standard, IEEE $1d 650 for battery
chargers and inverters.

SLafl Assaiament'

To the extent that focused attention {5 placed on operating plant
exparience and PRA informatfon, equipment performance, condition and
environment wonitoring, reot cause assessment, and tranding of
information, this fssue becomes one of minor importance. However, given
the sdvances Lhat have bren made in our understanding of £EQ over the
past 25 years, ané based on the TMI-2 experience and PRA insights, some
adjustments in Lhe requirements may be possible and peneficial to the
industry. The NRC staff should be receptive to proposed changes in Lhis
regard Lthat are! (a) dovu\ogsd as an industry initiative, and (D)
demonstirated Lo be technically Justified,

the effects of steam leaks and inadvertenl spray actuations during
normal operation;

Pegr Baylew (omUADLA!

b | agree, this 13 2 valid concern, Dut, it is one whare only
axperience in the plant can guide the determination of areas of
vainerability, 1% may ap 1y to. specific Yocations in some plants.

Genaric programs such as Q cannot addrass this effectively, But,
preperly implemented surveillance, inspection, maintenance, and
roct cause analysts programs can be effective, Additions
research cannot gatisfactorily addrass this,
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This 18 & valid 1ssue] whal aboul cparating pxperiance 10 pogress
this?

[qu\gmont qualified to harsh environments should not pxperience
prob)ems whan exposed Lo BLaMm 1e4ks and inadvertent spray
sctuations, 1f they do, then the qual {fication (s suspect unt il
the 'ssue 19 reso)ved.

Industry responsibilILYy] merits analytical rasolution. This {s 0
valid concern. yhare experiance predicts that certain equipment
in certain locations {s expected to be subject to steam leaks and
{nadvartant Ipray actuationt, the £Q program should incorporate
tostﬂn? (such &% humidity stresd tests) to simulate Lheie parvice
conditions, Where such events were not anticipated in Lhe
program, the existing proirum thould be supplemented by additional
Lesting or enhanced condition monitoring Lo assure thet equipment
{s refurbished or replaced when it {s no longer able Lo operate is
required during 3 DBA

eiaff Asspismeni

The staff agreas with Lhe view (stated above) that proper!y implemanied
gurveillance, {ngpection, maintenance, and roct Cavie analysis programi
can be effective In W tem. Therefore, 10 the exient
that focused attention i3 ) plant experience and PRA
information, equipment oerformanct. , and environment
monitoring, roet cause assessment, and trending of {nformation, this
{ssue becomes one of mingr \mporiance

deformation of cable jackel ang insulation At high siress points|

pegr Reyisw LOMUANLL'

. | disagres, | recal)l that some work was done by gandia and TVA 10
answer this concern. That should be gufficient to pddrass Lhe
concern gonmrica\\y. cti11, thi. concern will remain because

gensric program such as EQ cannot address this completely for !l
variations. But, proparly {mplemanted gurvaillance, {ngpaction,
saintenance, and root cause andlysis programs can be effective
:d?;t\onn\ vesearch cannot satisfactor!'y address this fssue

ully.

This ts & valid concern; what about operating experience 10
address tnis fssue?

sandia ¢id perform somé tests of cables hunz ovar sharp edges anc
{

concluded that cut through @id not eccur. ven standard cable
pulling practices and cable routing practices, sharp edget 18 most
|ikely & rare event and not considered a common mode fallure.

d. Industry rasponsibilityl begt resclived by the industry.

craff Assgssment




See the staff assessment rel
dust effects,

Paar Reyiew Lompanis

1 agree. ' Genaric progra
effectivaly, But proper
paintenance, and root cause an
Additiona) ‘research cannot sat

alysis

This 13 3 valid 1ssue; what
this 1ssue?

Most harsh qualified items are qua)
sprays and-steam,
sealants, which have documented
tests, +hul dust particias, which
would have 1{ttie effect, Additions
chambars would contain
recirculated, thus timu
conditions.

d. Industry responsibility;

See the staff assessmant red
long-term exposure 10 moisture;

1 agread GeneriE progra

effactively: But' proper
maintenance, and root ctuse
Additions) 'resaarch cannot #d

analysis

Fanis e A 1d ™ ssueg what sbout ©
this concern?

merits anal
were 2180
blen st

< Industry responsibility;
!o\louing additional views
'

other related fssuls and pre
Whare exparience predicts that
locations is expected to be tv
(nadvartent spray actuations,
incorporate testing (such
simulate these sarvice conditi
not anticipated in the EQ prog

ms such a¢ EQ cannd
1y implamented surv

about cperating experience to

or otharwise are pro
effact
are assumed to be
1y,
considerable contam
lating dust and other ¢

me such™as EQ ¢
1y {mplemented

tisfactorily

0t humidity

the effects of stimam leaks (above)

{ address this
eillance, {nspection,

programs can be affective,

{sfactorily address this.

address

ified assuming exposure 10

tected by seals and
{veness in their own £Q
Targer,
most LOCA simulation
{nation as sprays are
ontamination

best resolved by the industry.

the effects of steam leaks (above)

This may be the most gignificant concern.

annot address this
surveillance, inspection,
programs can be effective,
address this,

arating experience 10 address
tica) resotution, The

axpresied \n responie to
Lemants!

Y

squipment in certain

bject to steam Teaks and

the £Q program should
stress tests) Lo
Where such evenls were
the existing program

Ons.
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should be supplemented bY .gditional testing or enhanced
condition ponitoring to asiure that aquipment 18 refurbished
or replaced when it {s no longer able to oparat” ¥ required
during & DBA [re: the effects of steam 1eaks).

Humidity represenis @ valid concern in accounting fer aging
degradation, because there 13 0o practical method of
lCCl\OTIl‘h? humigity effects that can be corralated to 2

qualified fo. Howsvar, thers are humidity stress tests
that can &t least provide some indication of the endurance
of equipment under humid conditions. Humidity stress
tcxtin% has been {ncorporated into 4t least one standard!
1ECE Std 650 for battery chargers and inverters [re: the
offacts of hot, humid conditions].

eaaf{ Assessmend’

focused attention ON operating plant experience and PRA information,
equipment performance, condition «nd gnvironment monitoring, rool cause
assessment  and trending of information, will nelp Lo address this
concern. However, NRC staff action 18 necessary 10 detarming, pased on
Lthe adgitional information thatl has been obtained over the past 2%
years whether long-term exposure 10 moisture represents @ s\9n1f1cant
safety problem ard whether additional measures are warranted.

the impact of fire scanprios, protective features, and fire fighting
activities, including (for example) smoke, firg-retardant coa\\n?s and

fire barriers, fire suppression system actuation, and proken or leaking
flammable gas 1ines;
] | a?roc. this s probably @ valid concern and may not have beer

fully addrassed in axisting qua\\!\cnt\oas. A study of the
expected effects, the methods for factoring them in astablishing
aging paramaters, and datermination of the levals of marging that
may exist {n current aging programs 13 appropriste.

b. This s a valid {ssue; needs 1O be addressed.
B Industry responsibility; merits analyticel resolution.
(‘.'J ‘ ‘ A

Action is required by the NRC staff to assess the impact of fire
scenarios on £0 and tO delermineg {f this represents 3 s\qn\(\c;n\ safely
problem and whetiher additional measures are required.

the consequences of combustible Qas and chlerine formation;

b [ disagree, this 13 plant design and physical facility
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configuration control Issue. 14 ghould not be treated 4s 40 (0

fssue,
b, This 1s » valld concern; needs to be addressed.
§1|l£ N“"n’lml

Action |3 required by the NRC staff to assess the consequences of
combustible gas and ¢hlorine formation and Lo determine 1f this
reapresentis gignificant safely problem and whether additional measures

are required

interface affects Delween components thal are Lesied iODlrl\Q\y;

pasr Aayiex (QOMANLLA!
.. | agree; with some exceptions, the test prograns complated thus
far have addressed interfaces mostly separately. put, it should

be note¢ that they have been addrassed in the context of the
overall qualificatien of the oau\ nt {tem to assure that the
safety functiomal capability of the squipment In harsh
snvironments are not compromised, Mo mby argue about the
acceptability of some of the evaluation prac fces employed.
Barring a detailed evaluation of the various configurations of
intarfaces, and determining A scceptable methed for ech
configuration (of course wi ma{ nead tests ‘o validate), 1t wild
be impractiza) to dotorninc whethar or no* nere 13 an Q 1ss0
here that could potontta\\{ " L11anys “«at has been done to date.
From my know)edge of what has been zono in qualification, and the
design installation, maintenance and testing aspects of several
classes of equipment, my og!n\on 13 that suzh an effort may not be
cost effective. lnd‘vidua evaluations on a case basis,
particularly based on failure experience review (which
1?$1dcnt|1\y {¢ the current NRC and industry practice) may be more
effective.

b, This {3 a valid concern; nesds to be addressed.

ks Interfaces of squipment are qualified along with the equipment.
The test laboratories have to interface to the equipment insida
chambers and thus this knowledge was passed along to the industry
in EPRI NP-5000, “Handbook on lectrical Interface Sealing,” 1988.

d. Industry responsibility; more NRC aversight may be needed.
51‘“ f\;tlgasm‘m:

The staff agrees with the view (stated above) that licensees are
responsible Lo ensure that equipment interfaces are adequately
qualified. Ffocused attention on operating plant experience and PRA
informat ton, equipment performance, condition and environment
monitoring, rool cause assessment, and trending of tnformalion, will
help to address this concern. However, NRC staff action 18 necessary 10



del rmine pased on Lhe additional information that has been pbtained
over the [ast 25 years, whetner specific eauipment interface problems
have been igentifieg thatl should of pddressed,

£Q boundary restrictions (¢.§.. Lhe compansatory actions that must be

taken for a shorti-term preach of milg-to«harsh ared {Q boundaries are

excessive when compared with the probab1\1ty of 2 LOCA/HELB svent during

a2 maintenance evolution):

pear Reyigw ComUAnis' e T

a. 1 agres, this is2 valid concern but it {s not one that could be
resolved by additiona) research. It should be addressed through
plant configuration control programs.

b. This is a valid fssue; needs to be addressed.

g, The issue i3 not ¢lear.

d. Engineering Judgement and common sense should rasolve this fssue.

giaflf Assgssmenl

Licensess occasionally find It desirable to remove or disable €0
houndarios (8.8, flood walls, concrete plugs, etc.) in order to
facilitate maintenance selivities. However, removing the barrier may

cause otherwise operable sufoty-ro\atod equipment 10 be exposed 10
harsh-environment conditions that this equipment has not been qualified
for unti] the barrier {¢ reestablished. This 1s a valid problem that is
best addressed by {ndustry, and the NRC staff should be receptive 10
proposed resolutions of this problem that are: (a) developed as an
industry initiative, and (b) demonstrated o be technically justified.

schedu)ing constraints on performing per iodic maintenance ('.e.. £Q
components are considered to be inoperable at the end of their qualified
11fe, even though the method used to determine *qualified 1{fe" contains
many assumptions and conservatisms);.

pear Reyiew (OOOANLE'

b, 1 agree. .+ This concern arises because of our treatment of
qualified 11fe a3 cast-in-concrete number, despite 3l of its
uncertainties. This concern will be woot {f we can agres that,

given the nature of the uncertainties behind the qual fied 1ife
estimates, 1t 18 prudent to treat it more af @ ard stick than a3
an absolute do-or-die number. As an interim s0 ution, the KRC
might consider allowing the ytilities to use the 25% grace period
that s now a)lowed for Tech. Spec. surveillance, for £Q
maintenance also. A justification can be developed for this.

b. This i3 a non-EQ 1ssue.

g, Great care should be taken in considaring the granting of
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flexibility for end of life determinations. The reason
assumptions and conservatisms are used is to deal with a complex
process for determining end of 1ife. These assumptions &7
conservatisms must be replaced with equally valid inputs pefore
they are removed or altered.

d. Merits analytical resolution, Qualified 14fe is 3t best an
estimate of the period for which the. veguired operability is
reasonably assured. The uncertaintias in qualified 1ife

determinations are not cons1st¢ht“w1th‘considoring equipment
1nogor|b\o at the end of qualiffed 11fe, There is now a need to
evaluste alternatives to the qualified 1ife requirement.

Operating experience and enhanced cundition monitoring are among

the alternatives that should be considered. The following

additional views were also expressed in response to other related
fgsues and prodblem statements:

Neither accelerated aging nor aging analyses are very
reliable as methods of estimating qualified 11fe.
gasically, it is not feasible to account for aging in 2
technically rigorous way. Regulatory oversight can at best
rule oyt any excesses in the aging component of
gralification, taking {nto account the limitations of the
process [re: reliance on analytical aging calculations].

The experience of the last two decades has demonstrated the
difficulty of estublishing qualified 1ife without large
unccrtatnt{. One alterna ivo,to;thc,rcquirenont for
qualified 1ife 1s*thc§uso»of¢strcss.tostini prior to LOCA
testing and enhanced condition monitoring in service [re:
state of the art capabilities].

e. Industry responsibility; best resolved by the industry.

8 At the end of qualified 11fe £Q components are/or should be
capable of uithstandtn? a design basis accident. Therefore, it
may appear to be capable of providing additional service. If a
plant wants to continue to use 3 component, additiona) testing is
required to demonstrate that the *family of components® 18 capable
of providing additional service in addition to being capable of
withstanding a design basis accident. The method ured to
determine qualified 1ife is not perfect; but unti) a better method
{s developed, it 1s the best available.

c1aff Assessment:

The staff agrees with the view (stated above) that this problem is best
addressed by industry, and the NRC staff should be receptive to 2
proposed resolution of this problem that {s: (a) developed as an
industry initiative, and (b) demonstrated to be technically justified.

the accuracy of test instrumentation;
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Peer Review Commenli:

a. 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, it is impractical to eliminate such lapses, especially
when it involves exacting attention to numerous details. The
answer Vies in our QA/QC systems, not additional research.

b. This 1s not an EQ {ssue; this is QA.

c. Industry responsibility; | am nct aware of any deficiency in the
requirements for test instrument accuracy and calibration.
there is any deficiency with compliance, it {s primarily the
industry's responsibility to correct the situation.

Staff Agsessment:

Based on the staff's review under EQ-TAP Action Item 3.e (10]). this does
not appear to be a valid concern. Instrument accuraCy was specifically
reviewed by the staff during the on-site EQ inspections that were
performed at each plant.

documentation requirements; and

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

b. This 1s not an 1ssue; established by 1EEE Standards.

The concern is not clear; the specific documentation problem(s)

gs
should be identified.

d. gased on my experience in reviewing EQ documentation, 1 often
wished for more relevant {nformation.

e. Documentation 18 required by the Code of Federal Regulations

(1.e., 10 CFR 50,49 (J)). One of the primary purposes for
documentation is to insure quality and traceability of comp - 'nts.
Changing the Code ,of Federal Regu ations requires rule making.

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

A ment :

A certain level of documentation must be maintained in order to be able
to demonstrate thatl qualification does in fact exist. The staff’s
review under £Q-TAP Action item 3.e [10) indicated that specific
documentation requirements were imposed, but perhaps 11 could be argued
that the requirements are too strict and unfounded. The staff should be
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receptive 10 proposed changes in the requirements that are: (a)
developed as an industry initiative, and (b) demonstrated to be
technically justified.

other considerations relative to £Q, such as mechanical and f1ow- induced
vibration, seismic effects, dynamic effects, etc.

pepr feyiew (omments:

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

b. This 1s a valid issue.
L. The issue is not clear.

ctaff Agsessment:

The resolution of other issues that were handled separately from £Q but
that could have 2 degradin? influence on equipment ~ualification, such
as the issues of mechanica 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.

following problem statements expand on certain aspects of this issue:

Cont inuous submergence prior to harsh exposure has not been addre ‘ed.

peer Review Commentls:

3. 1 am not aware of any areas where EQ equipment is normally
submerged.

b. Need it be addressed? (f it's part of the norfal enviyronment,
aging should address it. But does it really Soopen for electrical
equipment?

s This is a valid issue.

d. The NRC staff positirs .- qgence is straight forward and
clear. 1f an 1te. s \s submerged during norral

operation and/or dur’ag 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 Kroct}cablo,-rcprcscnt:tho installed conditions. To date,
no one has presented an acceptable alternative to the NRC staff

position on submergence.

Staff Agsessment:

focused attention on operating plant experience and PRA information,
equipment performance, condition and environment monitoring, root cause
ascessment, and trending of information, on an on-going basis will help
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to address this concern. However, NRC staff action is necessary 10
getermine Lo what extent this is @ valid concern. pspecially for plants
that came under the £Q criteria of the DOR Guidelines and NUREG-0588.

Category 11

. The momentary electrical effects of the postulated initial peak
temperalure and radiation stresses have not been addressed.

pegr Reyiew Comments:

W why not? Test specimens should have been energized at the time of
the event's simulation s0 why is this an jssue?

b. This is not a valid 1ssue; this 's checked during LOCA.

g, The issue is not clear.

d. This comment needs clarification.

c1aff pcsesgment:

Based on the peer review comments, this dons not appear to be 3 valid
concern. However, the NRC ctaff should review the information that has
been gained over the past 25 years relative to EQ and electrical
phenomena that are likely to occur during event srenarios 10 determine
whether further action 1§ warranted 10 address this concern.

Comparison of the calculated MsLB surface temperature to the LOCA bulk
temperature may not assure that the equipment will survive the MSLB
environment.

p Review & st
i | am not aware of this issue.
b. Needs to be considered.

g Industry responsibility; merits analytical resolution. Although
it is the industry’s responsibility to account for MsLB effects,
additional 9u\d|nce'frou.thc NRC would be helpful.

d. fquipment qualified in accordance with the requirements of 10 CFR
50.49 will withstand the worst-case design pasis accident
conditions. Often the worst-case conditions are 2 combination of

LOCA and MSLB scenarios. A LOCA will 1ikely proouce the peall
conditions and 2 MsLB8 will 1ikely produce harsh conditions for a
1onger period of time. Consequently, plants often develop 2
composite profile for testing purposes that includes peak
conditions with the durati-n of a MSLB. This approach assures
equipment survival for both LOCA and MSLE environments.

craff Agsessment:

The concern is that the bulk LOCA temperature 15 an averaged value, and
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temperatures near specific components may be more or less than the bulk
value, depending on p\ant-spocific conditions such as temperature
stratification effects. So, the concern {s two-fold: (a) qualificat.on
of equipment for LOCA conditions based strictly on the containment bulk
LOCA temperature may nol be sufficient, and (b) use of the bulk LOCA
temperatu:e as a basis for qualification of equipment for MSLB
conditions may not be sufficient. Action by the NRC staff is recessary
to determine, based on the additional information that has peen obtained
over the past 25 years and based on past qualification practices,
whether the temperatures that were required for LOCA and MSLB
qualification were appropriate and whether additional measures are

warranted.

Fnvironmenta' conditions for accidents other than for LOCA (such as
for MSLB) were nct defined for at least 65 power reactors. The staff
failed to recognize this factor in its resolution of Task Action Plan
{tem A-21].

peer Review Comments:

a. In the early '80s, NRR formed an EQ Branch to resolve issues such
as this one. .The Containment Systems Branch provided input of
containment temperature profiles of both MSLB and LOCA to the £Q

Branch. The issue should have been resolved more than ten years
ago by the EQ Branch, but the resolution may not have been
recognized and/or characterized properly by RES.

b. [ am not aware of this 1ssve.

g Based on a value/impact assessment, the NRC staff concluded that
Task Action Plan Item A-21 has ‘a low priority ranking. However
the accident analyses for plants do consider a MSLB accident, and

1icensees develop pressure and temperature profiles based on those
considerations. ‘EQ test profiles are subsequently developed from

those accident analyses.
ff ;M
see the staff assessment for the previous problem statement.
containment during blowdown was pending completion of Task A-21.

However, the staff's resolution of Task A-2] was incomplete (see the
previous problem statement) and this {ssue may need L0 be revisited.

peer Review Comments:

3. A "fina) position” on this issue is not apparent, but there is no
need for such a generic resolution . The velocity profile is only
needed in very few cases (such as APE00), where p\ant-spcc1f1c

detalled analysis should be performed.

b. | am not aware of this issue.
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staff Agsossment’

The concern 15 two-fold: (a) resolution of the vvelocity profile”
aspect of TAP a-21 may not be appropriate {f the velocity profile is
dependent on the resolution of MSLB vs. LOCA conditions (see the
previous problem statement), and (b) the “velocity rrofile” represents @
dynamic effect thal may not have been adequately addressed in terms of
(0 (see the last bullet under 8.2, above). Action is required by the
NRC staff to address this concern,

fFor plants qualified under the DOR Guidelines and up to the 121d-1970s,
vendor specifications for [0 equipment contained few performance
requirements describing the acceptable performance of cable systems
under harsh conditions.

peor Review Commenis:

B ls there a problem? Separating the shortcomings of the DOR
approach, each cable qu:lification test demonstrated that cable's
ability or inab:lity to function in the originating plant's harsh

environment.

b. Given the change rate of equipment/cables, many of the oid
component.s may not be i the plant. The First step would be to
perform an {nventory of the.aatorja]s in the plant.

c. Industry Fesponsibility; more NRC ‘overfight may be needed. It is
the industr) $ rosponsibﬂity“to werify/that the qualification
documentation provides reasonable”assurance that cable safety

functions can be performed as re uired, If the original
qualiftcation'is'found to be deficient, additional testing or
other approaches to assuring op rability may be necessary. More
ovors1?ht by the NRC may be necessary (o verify that cable
qualification programs are adequate in this regard.

d. This may be true, however {n accordance with 10 CFR 50.49 (k)
*Applicants for and holders of operating license are not required
to requalify electric equipment important to safety in accordance

with the provisions of this section if the Commission has
previously required qualification of the equipment in accordance
with *Guidelines for Eva\uat1n$ Environmental Qualification of
Class 1E Electrical Equipment in operating Reactors,” November
1979 (DOR guidelines), or NUREG-0588 (For Comment version),
*Interis Staff Position on Environmental qualification of Safety-
Related Electrical fquipment,” ~ However, replacement equipment
must be qualified in accordance with the requirements of 10 CFR

50.49.
staff Assessment:

The performance requirements of equipment are determined by the results
of accident analyses, not vendor specifications. However, vendor
specifications (to the degree that they exist) can provide additional
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assurance that installed equipmen dre suited for their specific
applications. Therefore, the staifiagrees with the view (stated above)

that it 1s the licensee's respons b{1ity to ensure that the

b
qualification documentation provide reasonable assurance that equipment
safety functions will be performe

given plant-spec\fic considerations.

oup quidelines do not recognize the
¢ during a design basis event (DBE),
sults from a DBE. More snecific

iy be needed.

The Seismic Qualification utilit
performance requirements of equl
only the damage 10 equipment ‘tha
seismic qualification requiremen

pegr Review Commenls:

a. | disagree. In the area of 'relay performance (contact
chatter/bounce), SQUG doeskconsider equipment performance during
the event. :
b. Merits analytical resolutip " Yhis 1ssue merits study because of
the lack of consensus cont ng the applicability of earthquake
damage data to seismic qu {cation. Lack of damage during an

earthquake does not, per seP assure operability during an
garthquake. Therefore, |
i

ems that earthquake data needs to be
supplemented with analys d some testing (less than 2 complete

seismic test) to provide dequate technical basis for seismic

qualification. The conclusipns of such a study should not be
inconsistent with what a acceptable procedures for seismic
qualificatiou of large eq fiBment where testing is not feasible.

c. ceismic qualification is} fokswithin the scope of the EQ rule.

See the staff assessment of th %5t bullet under B.2, above.

The 1imiting undervoltage and Ubderfrequency conditions (1.e.,
postulated electrical conditionggior sefsmic as comparec 10 other
hostile environmental conditionsll may not have been assumed for

establishing qualification, esg 861ally for plants subject to the DOR
Guidelines. r

peer Review Comments:
3 | am not aware of this i_¢§ e.

b. Sefsmic 1s nol included \{n310 CFR 50.49 and was not addressed in

»

the [NRC staff's) operating reactor EQ inspections.

L. This statement {s not exaci 1y clear. 1f the 1imiting undervoltage
and underfrequency condifipns result from a seismic event, then
qualification for these "tonditions should be covered under the

ceismic qualification criteria (1.e., Section 3.10 of the standard
review plan). The DOR si{de) ines does not cover seismic
qualificstion. '




s1aff Assessment: ;
see the staff assessment of the Jast builet under B.2, above.

SummArY

Based on the staff’s review of EQ methodology issues, the following
recommendat ions were made:

a. In order 10 account for the numerous uncertainties that exist relative
to equipment qualification, to provide assurance ot continued
qualification over time, and to identify any EQ deficiencies that may

exist, the NRC staff should assure that liceasees take full advantage of
operating plant experience and PRA information, equipment performance,
condition and ensironment monitoring, root cause assessment, and
trending of information on an ongoing basis. To facilitate this effort,
the staff should also initiate action to include electrical equipment
within the scope of the maintenance rule.

b. The NRC staff chould review the results of past and ongoing EQ research
efforts, qualification test results and practices, and other EQ
{nformation, and maintain an up-to-date data base containing this

information in order to: (a) better manage, catalogue, and share EQ
infermation and advances in technology: (b) fdentify specific issues
that may deserve additional research and resolution; (C) provide a basis
for resolving EQ concerns; and (d) better focus NRC staff and industry
resources. Ffor example, this data base should be used as an initial
siep in addressing the specific EQ issues 1isted in f, 9. M and |
(below).

c. Any further EQ research by the NRC staff should only be pcrforaed if:
(a) it is based on a well defined need for specific infarmation, (b)
there is a good 1ikelihood that the desired information will be

obtained, and (c) the cost of the proposed research activity is
justified in terms of the expected benefits to public health and safety.

4. Certification of £Q testing laboratories in accordance with generally
accepted non-nuclear practices a\ong with nuclear QA standaras is needed
to assure that EQ testing is properiy and consistently performed. Also,

the NRC staff should periodica\ly monitor the performance of EQ testing
laboratories through development and implementation of EQ audit and
inspection activities.

e. [he NRC staff should assure that plant-spcc1f1c conditions are properly
accounted for by 1icensee EQ programs through development and
implementation of ongoing EQ audit and {nspection activities and through

jssuance of generic communications when appropriate.

§f  The use of "excess margin® to justify short-duration LOCA tests that
were allowed for the DOR Guidelines plants should be reviewed 10 assure
that a significant safety problem does not exist.

further review 15 needed to determine why the generic temperature i

o
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profiles for PWRs and BWRs were not fully justified and how this relates
1o those situations where the generic temperature profiles were used.

further review is needed to assure that the “velocity profile” aspect of
TAP A-21 was adequately addressed. First, the staff's resolution may
not have been entirely appropriate if resolltion of the *velocity
profile” is dependent OnN the resolution of MSLB qualification for DOR
Guidel ines plants (since the MSLB qualification issue was not fully
addressed); and second, the “velocity profile” represents a dynamic
effect that may not have been addressed in term of EQ (see j, below).

Further review is needed 10 better understand and more fully address the
following concerns relative 1o £Q:

. leakage currents and momentary electrical effects;

’ hydrogen burn scenarios,

. radiation and temperature stratification effects;

. long-term exposure to moisture:

. cont inuous submergence prior 10 the LOCA;

. the effects of fire on £Q;

. combustible gas and chlorine formation effects;

. use of bulk vs. local temperatures;

. adequacy of MSLB qualification for DOR Guidelines plants; and
. equipment interface problems.

The resolution of other 1ssues that were handled separately from £Q but
that could have an effect on equipment qualification, such as the issues
of mechanical and flow induced vibration, seismic effects, dynamic
effects, etc., should be reviewed to assure that £Q has not been
compromised by resolution of these other issues.

A large number of the concerns suggested that by using the additional
information that has been obtained over the past 25 years effectively,
and based on the TM]-2 experience and PRA insights, some adjustments in
the £0 methodology may be possible and beneficial to the industry. This
15 especially true recognizing that more emphasis 1s needed on
maintaining equipment qualification over time and some *trade-of f" may
be appropriate. The NRC staff should be receptive to proposed changes
and improvements in the £Q methodology that are: (a) developed as an
industry initiative, and (b) demonstrated to be technically justified.
for example, the following elements of the qualification methodology
were cited as potential candidates for improvement:

. use of analysis and operating experience versus test data:




. amount of preconditioning required and possible use of stress
testing as an alternative to this requirement:

. test margin requiremenis.

. post-accident operating Lime requirements;

. mandre)! bend test requirements;

. treatment of synergistic effects, dose rate effects, and oxygen

diffusion effects;

. double peak requirement;
. radiation testing and source term considerations,
. £Q boundary restrictions that make it difficult if not impossible

to perform maintenance and replacement activities;

. schedular constraints for performing maintenance «nd replacement
of EQ equipment (1.e., no grace period allowed); and

. documentation requirements.

The NRC staff did not consider any of the £Q0 methodology issues to be
immediate safety problems
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(urrent Status and 1mpiementation of £C Requirements

1t fs difficult to determine what minimum £Q standard was impofed on
licensees because a clear record of exceptions that were allowed by the
staff is not readily available. The matter is further complicated by
the evolving nature of requirements that were being promulgated by it
gulletins, Supplements, and y1timately by the EQ rule. The following
problem statements relate to this issue:

Peer Review Commenis'

a. In rev.ewing the concern and the following problem statements
presented in support this issue, | would be remiss if 1 did not
point out that they reflect a compilation by one or maiy who were

not involved in EQ in the early days, and thus are unfamiliar with
the rationale for why somethings are the way they are. It is
understandasble that there {s a sense of frustration when one does
not know the basis for a decision,  and cannot readily find 1 .

| agree that in lookirg back, one can come Up with a need for more
and better documentation of the bases for many of the decisions
that were made. lf this not true of any human activity? This
will be al) the more true if that activity involves an attempt at
backfitting operating plants, and plants under various stages of
construction, to meet requirements based on an evolving
technology. 1 think that we should be able to say enough 1s
enough and move on 10 the more important ftems.

If one wants to reconstruct events and bases for the many
decisions that were made by the NRC headquarters staff and the
field inspection teams, it can be done. It will be a time
consuming project and a costly effert. It will require the
participation of people from the NRC and the industry who were
involved in those days. Luckily, we still have about a dozen of
them actively involved in the industry or in the NRC, although
they may not be in the same technical areas.

b. There has been clarification but there are no exceptions to the
DOR Guidelines. IE Bulletins and their Supplements require
responses 1o specific issues. Therefore, if one has all the

Bulletins and their Supplements, there should not be any confusion
as to the requirements of the Bulletin, However, if any such
confusion exists, the NRC staff is available to discuss specific

issues.
ff n

Based on the staff’s review under EQ-TAP Action Item 3. [10], 1t
appears that the requirements and implementation of £Q requirements were
consistently established and well assured. Resolution of the more
trivial, administrative deficiencies that were discovered during the NRC
staff roview and inspection process was accomplished through meetings

that were conducted between the NRC staff and each licensee. Given the
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yery large number of geficienc'es that waes typical of this process, only
those considered L0 be of sianificance were documenied in the meeling
minutes. The less significant items wii & te. i by the applicable
\icensee as needing toO pe corrected. while the less significant £Q
deficiencies may not have been documented, it 18 the staff's view that
this does notl represent 3 significant compromise of £Q requirements.

1t s not clear 1o what extent the various clarifications and staff
positions that were stated in generic Letters, 1€ Bulletins, Appendix 8
of NUREG-0737, etc., were fully implemented, and which ones are
currently applicable since they are not specifica\\y referred 10 by

10 CFR 50.49.

P 1 agree.
b. Merits analyticel resolution. [t seems reasonable to expect the

NRC to clear this up.

R A1l clarifications, ctaff positions, Generic Letlers, 1t
gulletins, and Appendix B of NUREG-0737 were fully {mplemented.
The ones that are currently applicable requires 2 reading of the

document in question.

craff Asse” sment’

Based on the staff's revievw under EQ-TAP Action Item 3.8 (10), what was
required to be implemented in the way of (0 requirements was pretty
clear. In general, requirements that were established by Generic
Letters and Bulletins are still app)icable unless they have been
superseded by more recent requirements. However, given the rapid
deveiopment and transition of EQ requirements, the staff r not have
‘been entirely clear as to what was being *guperseded” and 'here may be
some confusion in the industry on this point. Therefore, .he NRC staff
should pursue this matter with industry representatives to determine
whether clarification of the existing requirements is necessary.

fmercency shutdown systems * ..used to bring the plant to 2 cold
shutdown condition following accidents which do not result in a breach
of the reactor coolant pressure boundary together with a rapid
depressurizat\On of the reactor coolant gystem" were required 10 be
qualified by plants subject to the DOR Guidelines. It {s not clear,
however, that this wis the case for NUREG-0588 plants. Also, since
qualification of cold shutdown equipment was not required DY the £Q
rule, it 1s not clear to what extent this requirement 1% currently
valid.

P 1 am not aware of this issue.

b. plant-specific design bases.
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Merits analytical resolution, Although this reviewer is not
knowledgeable about this issue, the statement itself seems to
justify a response.

Currently, plants are required to qualify a path to safe shutdown.
Safe shutdown is not defined the same way for all plants (1.e.,
some plants define safe shutdown as hot shutdown). Plants must
qualify a path to cold shutdown only i# their 1icense defines safe
shutdown as "cold shutdown.® This situation applies 1o all plants
({.e., DOR Guidelines, NUREG-0588 Categories | and 11)

staff Assessment:

see the staff assessment of the previous problem statement.

fvidently, the NRC staff considered certain parts of the DOR Guidelines
and NUREG-0588 to be *optional™ and consequently, the minimum standards
that were found to be acceptable to the staff are not well defined
[xceptions that were allowed to EQ requiremenls may not have been proper
and consistent in al) cases.

a. | am not aware of this issue.

Meriss analytical resolution, It seems reasonable to expect the
NRC to clear up this issue.

None of the requirements were optional. However, there may be
optional ways 1o comply with a particular requirement. There was
no NRC policy that 211owed for exceptions within a review category
without approval by the NRC Commissioners themselves, The
intentional differences {n the NRC staff policy are those that
places plants into the three categories to be reviewed under the
DOR Guidelines, NUREG-0588 category {1 and NUREG-0588 category 1.
Nevertheless, NRC inspectors may differ somewhat in their
determination of what {s acceptable to meet a particular
requirement. However, these differences should be within the
range of the "slight differences” that we a1l experience in the
way we see things, or there may be some differences that were
unintentional-and can be attributed to a mistake by 2 particular
inspector.

s1aff Assessment:

Based on the staff's review under £Q-TAP Action Item 3.e (10), this does
not appear to be a valid issue. The process thet was used by the staff
for evaluating licensee comp) iance with £Q requirements was quite
rigorous and well defined. While resolution of many of the less
significant, plant-specﬁf\c {ssues may not have been well documented,
but the process was consistent and involved the same principal NRC
participants whith would tend to mirimize inconsistencies




During the NRC'S fQ inspection setivities of the mid-1980s,
inconsistencies existed (n the staff's {nterpretation of £0 requirements

and test resuils.

paer Review Lommenis:

3. Region 3 attempted o ‘implement™a consistent interpretation of £Q
requirements during the inspections in question. This was
accomp) ished through the use of 4 common pool of contractors,

frequent discussions with NRR on evolving £Q {ssues and the
attendance of all available EQ training oppertunities and
meet ings.

Merits analytical resclution, It seems reasonable to expect the
NRC to clear this up.

Inconsistencies that may exist are not the result of NRC policy:
but rather, are unintentiona? errors on the part of the
inspector(s).

staff Assessment

Based on the staff’s review under EQ-TAP Action Item 3.e [10], this does
not appear to be 2 valid 1ssue. While some inconsistencies were
inevitable due to the different knowledge and experience Jevels of the
various NRC inspectors involved, workshops were held with the Regions
and with the licensees to minimize the extent of this problen. The NRC
Headquarters Office was also actively involved in training the
inspectors, providing guidance, and addressing issues that were
identified, which also helped to achieve a consistent application of the

requirements

Crediting EQ tests of commercial or genor\ca11y named componentls maj not
have been entirely appropriate when these tests covered various
manufacturers, vintages, or designs of cables and interfacing

components

peer Revigw Comnents:

a. 1 believe that the generic tesls were proven to be acceptable for
specific components by carefully reviewing the tests and assuring
the results bounded the component in question.

1 don't think that this was done.
| agree, but:-the statement 1s too mild.

] agree that EQ tests should not be extrapolated to commercial or
generically named components. The regulations and IEEE 3123-1974
require that the 1ink between the qualified test specimen and the
items in the plant, including manufacturer, mode] and vintage be
established. If similarity of the test specimen to the plant
installed equipment was not established, then installed equipmeni
was judged to be not qualified.
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¢ More NRC oversight may be needed; this 1s a valld concern to the
extent that any qualificition program does not satisfy
qualification requirements concerning the choice of test specimen
and the extrapolation of tests to similar components.

F 1 am unaware of such crediting of €0 tests. When did this happen?
1t is entirely inappropriate.

Waff Assessment:

There may have been circumstances where this practice was considered to
be appropriate. For example, this may have been allowed for equipment
qualification under the DOR Guidelines. To the extent that focused
attention is placed on operating plant experience and PRA information,
equipment performance, condition and environment monitoring, root cause
assessment, and trending of information, this issue becomes one of minor
importance with regard 1o aging considerations. However, {rrespective
of aging considerations, there could be some question as to whether
“generic qualification™ was sufficient to demonstrate that equipment
w111 function during an event. The NRC staff should determine whether
any additional action is warranted to address this issue based on the
information that has been accumulated over the past 25 years.

A11 test failures (for all attempted £Q tests) were not specifically
required to be documented, evaluated, and saved as part of the equipment
qualification record and consequently, qualification may not have been
totally objective (1.e., EQ may have been based on “selective”
information).

peer Reyiew Commenis:

a.  This may be true to some extent; butiit 1s belteved that the vast
amount of test data that was reviewed satisfactorily demonstrated
qualification including explanations of test faflures.

b In £Q testing, most test orograms were performed with a ninimum of

anomalies and all anomalies including equipment corrective actions
and retesting are documented.. Since it is necessary to
demonstrate a clear path of successful operation, when tast
failures resulted in substantial redesigns, some vendors chose to
redesign andrthen stari the qualification process on new designed
equipment, Thus, not al) test fallures were passed along to the
licensees. ' The process was objective in that a clear path of
proper performance was necessary to be documented.

g, More NRC oversight may be needed. Although the NRC did address
this issue in some of its EQ inspections, it is possible that the
problem was not corrected in all cases. The statement of the
issue 1s consistent with this reviewer's experience with
qualification testing and documentation and his participation in
£Q inspections; and he agrees therefore that it is a valid
concern.
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d. perhaps this statement is Lrua. Howevar, ré yirements for
reporting test failures are govirned by 10 CFi Part 21, *Reporting
of Defects and Koncomp) fance.” Any test failures that fal) withir

the scope of 10 CFR Part 21 should have been reported in
accordance with 115 provisions. Otherwise, the testing entity
would be in violation of the Code of federa) Regulations.

craff Assessment:

The results of past research efforts should be catalogued and the
information should be well understood and related 10 specific equipment
app) ications in order to address issues such as this one. The staff
should also assure that full advantage is taken of operating plant
experience and PRA information, equipment performance, condition and
environment monitoring, root cause assessment, and trending of
information in order to identify and correct any £Q deficiencies that
may currently exist. The NRC staff should provide additional guidance
(f pecessary to ensure that current £Q testing practices are
appropr1ate.

Non-sataty-related {nstruments that could impact the operability of
safety-related {netruments were not initially included in the scope ©
equipment that was required to be qualified, and implementation of this
requirement may not be uniform among all nlants.

% 1 am not aware that this s an {ssue,

b. point Beach was the pilot plant; all plants were similarly
addressed by the £Q Branch.

g. The inclusion of non-safety oquignont that could impact safely
equipuent 1s 2 requirement of al)l £Q programs per 10CFRS0 . 49. Al
plants had to have safety evaluations for 10CFR 50.49. Thus, this

should have been addressed for a1l plants. This type of equipment
was addressed at all of the EQ audits of which | was aware.

d. More NRC nversight miy be needed.

.. This statement may be true. +However, it 15 not consistent with
the intent pf‘qu|\$fication criteria initially set forth by the
NRC staff.‘-gﬁg,oxaap\o. 1f Bulletin 79-01B dated January 14,

| nthe’ second paragraph of item 1 under "Action To Be

Oporstiﬁg.Licohscﬁ(ixccptuthoso 11 SEP, Plants Listed on Enclosure
n* that *Electrical cquipmcnt-1tcus; which are components of
systems 14sted in Appendix A'of Enclosure 4, which are assumed tO
operate in the FSAR safety analysis and are relied on t0 mitigate
design basis events are considered 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 necessity for further up grading of non-
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safetys-related plant systems wi11 be dependent of the outcome of
the licensees and NRC reviews subsequent to TMI/2.” As a result
of the £Q rule, plants are re Jired to address this {ssue under 10
CFR 50.49(b)(2). As indicated above, the requirement to address
this fssue may not have been as clear at the time of fssuance of
£ Bulletin 79-018 as it was when the EQ rule was issued.
Nevertheless, this 15 @ safety. issue and all plants should addres:
this issus as required to {nsure safety and safe shutdown in the
event of a ossign basis accident,

s1aff Assesament:

Based on the staff's review under £Q-TAP Action Item 3.e [10), this does
not appear to be i valid issue, Instrumentation was included in the NRC
review and inspection of licensee implementation of £0 requirements for
all plants. The process appeared to be rigorous and comprehensive, 11
appeared to be consistent for all plants.

RGC 1.97 instruments were not addressed in the inftia) qualification
requirements and it s not clear toO what extent (and to what criteria)

instruments were required Lo be qualified.

peer Reyiew Comments:
. It should be clear now.

b. Merits analytical resolution (i.e., analyze existing data to reach
resolution).

c. The guidance provided in RG.1.97 Revision Z, dated December 1980,
can be traced to NUREG-0737, published November 1980, entitled
sclarification of THI Action Plan Requirements,® and to NUREG-0737

Supplement No. 1, dated December 17, 1982. NUREG-0737 and its
supplement contained letters that issued these documents as
requirements, rather than just NUREGS. Subsequent to the fssuance
of NUREG-0737, NUREG-0737 Supplement 1, and RG 1.97, the NRC staff
met with a1l Ticensees and discussed qualification requirements
and implementation dates as related to RG 1.97. The NRC staff
subsequently wrote safety evaluation reports document ing the
results of the meetings and the RG 1.97 qualification requirements
for all plants. Those requirements apply to all plants and are
the same as the requirements of 10 CFR 50.49(b)(3) which
represents the criteria for all plants. There were however, plant
specific axceptions to this criterfa, The exceptions were based
primarily on differences in plant design which could affect the
requirement(s) for a particular instrument.

staff Assessment:
see the staff assessment of the previous problem statement.

Requirements for protection from "control system interactions” may not
be uniform for all plants.
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pear Reyiew Comuenis:

s, 1 am not aware of this fssue.

b.  Merits afalytical resolution (1,¢., analyze existing data to reach
resolution).

¢, this statemert s not comﬁloto\y clear. However, if “control
system tnteraciions” 13 the same as Task Action Plan ltem A-17,
*Systems {r.a7sctions In Nuclear Power Plants,” see the staf
resolution of Item A-17 contained in NUREG-0933.

SLaff Asansimens

see the staff assessment of the two previous problem statements.

The £Q inspections of the mid-1980s found that many programs lacked the
documentation noco«sarc to support €0 inspection activities, espacially
{

al the older plants.

thout sufficiant documentation, it s doubt ful

that qualification was truly established at these facilities.

pear Review Commenis:

1 disagree, since these findings were not dropped and licensee
sctions to demonstraie qualification were required.

S | d\sagroé.'sounds 11ke an education problem. Are not the NRC

audits and the findings therefrom usually closed out by follow-up
inspections or written responses from the 1icensees?

1t was my understanding that EQ open {tems, such as £Q
deficiancies; found during the EQ audits of the mid-)280s, were
requ1rod,fo\inu-up {tems by NRC Regional Offices.

Mord NRC™oVPs I §ht may’ be needed.

The NRC?}tafﬁ,audttcd ;ho.io’progrtns at 411 nuclesr power plants
and‘tssucdjvio\g}\on: and.‘uﬁen#agp(opr1nto, fines when 1t was
determined that ‘qualificationtcou d:not be demonstrated at a given
facility. | Howsver, the qualiﬁicatton"ttlndards that were app!ied
to older plants ard different from those that were spplied to
newer plantsa.iFor oxaupl,.itho'boa Guidelines are somewhat
different from the NUREG-OSOS‘Catogory‘l requirements.
0{fferances in ualification requirements other than those that
result from differences in regulations sheuld not exist, and if
such differances do exist, 1t is a mistake. 1f documentation at
any plant, {3 insufficient 10 establish qualification, that 1s also
2 mistake.. AV operating plants should have sufficient
documentation to demonstrate that all equipment required to be
qualified is qualified. If such documentation does not exist for
a given plant, then that ﬁ\ant is vio1atﬂn? both the law and it's
\ntc?t. In addition, suc s0 be considered to be
unsate.
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§147( Asseisnent

Based on the staff's review under £Q-TAP Action ltlem 3.e [10]. this does
not appear to be 2 valid issue. The staff agrees with the view (stated
above) that the findings were not dropped and 1icensec action was
required to resolve documentation problems.

Given the evolving nalure of £0 and the confusion that existed in the
industry, )icensee QA programs may not have been well structured and
focused on implementing EQ requirements

Peer Review Lommenis'
:. | agree.
b. To some extent, this may have besn true during the garly stages of

£0 fmplementation. The situation has long since been corrected,
and to the best of my knowledge, the industry QA/QC programs do
reflect sensitivity to EQ requirements. In fact, the industry now
performs self assassments, and/or periodic EQ audits of their own
programs, and vendor surveillances to verify continued attention
to quality in this area. This combined with ongoing staff
training perfaormed by the {ndustry shovld alleviate this concern.

8+ Licensee QA personnel were integra) team members {n the EQ process
and Judging that QA asudits were regularly gcrfornod at the
laboratories, 1 balieve that they were fully {ntegrated into the
£Q process al) along.

d. This statement may be true. However, £Q requirements were

established in the early 1980s (approximately 1§ years ago), and
any confusion that existed early in this time frame should have
been cleared up by now. However, should confusion continue to
exist, the NRC staff 1s available for discussion and clarification
as needed. Environmental qualification programs at plants are,
and should be, 1iving programs ({.e., programs should be updated
as new information becomes available) and when 1icensees find
mistakes, the NRC expects licansees to correct those mistakes. By
the way, licensees can U date EQ programs and correct mistakes
without being issued vio ations or fines.

Staff Assessment:

The staff agrees with the view (stated above) that to the extent thatl
this problem did exist during the early stages, it has long since been
corrected. In order t0 account for any lapses that may have occurred
during the inftial implementation of £Q requirements, the NRC staff
should assure that full advantage {s Laken of operating plant experience
and PRA information, equipment performance, condition and environment
monitoring, root cause assessment, and trending of information in order
to identify and correct any [0 deficiencies thal may currently exist.
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CuMmALY

Based on the staff's review of current status and implementation jssues, Lhe
following recommendat ions were made:

Given the rapid development anc transition of EQ requirements, the staff
may not have been entirely clear as to what was being “superseded” and
there may be some confusion in the industry on this point. Therefore,
the NRC staff should pursue Lhis matter with industry representatives 1o
determine whether clarification of the existing requirements is

necessary.

There could be some question as to whether “generic qualification”™ was
sufficient to demonstirate thatl specific equipment will function during
an event. The NRC staff should getermine whether any additional action
is currently warranted to address this issue based on the information
that has been accumulated over the past 25 years.

The results of past research efforts should be catalogued and the
information should be well understood and related to specific equipment
applications in order to address issues such as: (a) implications of E£Q

test fatlures, and (b) lapses that may have occurred during the initial
implementation of LU pregram requirement s The staff shou?d also assure

that full advantage |s taken of operating plant exparience and PRA
information, squipment performance, condition and environment
monitoring, root cause assessment, and trending of information in order
to identify and correct any fQ-related deficiencies that may exist on an

ongoing basis. The NRC st*ff should provide additional guidance if

necessary to assure that current EQ testing anc QA practices are
ODDTOprillt.

The NRC staff did not consider any of the ¢urrent status/implementation
{ssues to be immediate safety prublems.




acsurance of Continued oyalification

(xisting programs have not been developed and implemented Lo assure
continued equipment qualification, including qualification beyond Lhe
established "qualified 1ife " The following problem statemenis relate

te this i1ssuve!

: | agree that continued qualification has been fumbled by the NRC.
| remember a spring 1980 meet ing where the £D0 expressed great
concern on this very point, but the EDO and NRC management's
irterests were diverted to other more fmmediate 1ssues.

1 disagree. . The (ndustry” {3 keenly aware of the need Lo assure
the continued validity of the qualification that has been
established, and have implemented programs accordingly. Again,
this is an area where one can find varying methods and levels of
details. Many of Lhe problem statements 11sted to support this
contention are just not valid. 1 would be remiss {f 1 did not
point out that they do reflect a level of unfamiliarity with the
industry programs in this area.

1f there s anythin? that the NRC could do in this area, it is the
development of a guide based on a survey of the current practices.
Such a guide will go a long way toward promotin? uniformity of

{ndustry practices. It may be argued that developing such a guide

{s inconsistent with the NRC Mission. perhaps’a justification can

be found Under the need to improve consistency in inspection
practices, and to reduce the cost burden imposed by the £Q

regulation,

The awareness of the significance to £Q of Component Root Cause
Failure Analyses, information provided in NRC Notices and
Bulleting, and realization that unexpected degradation impa

is generally prasent at Vicenseas. The re-emphasis by the

£Q awareness would probably be appropriate.

This statement 15’ incorrect.’ 11 2] plants, there {s equipment
that is not qualified for'the forty (40) year 1ife of the plant.
It {s well known throughout industry that when a pieco of
equipment reaches the end of 1ts qualified 1ife, it should be
replaced or re valified. 1f eguipment is not being replaced as it
reaches the ong of 1ts qualified 1ife, then the EQ program
reviewed and approved by, the NRC {5 not being followed and the
plant should be issued 2 violation for being unsafe and not in
compl fance with the requirements of 10 CFR 50.49.

Staff Assessmeni:

for whatever reason, the NRC ctaff never really got around 1o
establishing guidance for maintaining continued (ongoing) qualification
of equipment, other than the eplace or requalify” aspect discussed 1in




PllllllIIllllllIIIIlIIlIIIlllllllllllllllll--.........______::

the peer review comments (above). fssentially by default, the staff
accepted conventional maintenance and surveillance practices and
requirements for serving this function, and no inftiatives were pursued
for developing further guidance in this area. Shortcomings and
uncertainties that exist in the £Q0 methodology (see section B of this
appendix) indicate that additional measures are needec 10 assure
continued equipment qualification over the 1ife of the plant. while the
staff agrees with the views {stated above) that a re-emphasis of EQ
awareness and promulgating guidance based on current industry practices
would be helpful, a more extensive effort is needed. In particular, the
staff should assure that operating plant experience and pRA information,
equipment performance, condition and environment monitoring, root cause
assessment, and trending of information are used in a comprehensﬂve
manner in order 10 maintain EQ over the 1ife of the plant. further, the
staff's guidance should not necessarily be limited to "current
practices.” Implementation of the maintenance rule should help to
address this concern for active components, and the staff should

inftiate action 1o include passive electrical equipment within the scope

of the maintenance rule for EQ considerations.

The DOR Guidelines state that ongoing programs should exist 1o review
surveillance and maintenance records to assure that equipment that
exhibits degradation (e.g cables) will be identified and addressed 35
necessary. Programs such as these are generally not in place.

:. I'bcliovi’ﬁb'bccigtdd'péfua\’survciilancc and maintenance programs
as being acceptadb ¢ to meet this requirement. These programs

should stil) ‘acceptable.

b. They should be.

s Merits analytical resolution (i.e., analyze existing {nformation
to reach resolution). The following additional views were also

expressed in response 1o other related issues and problem
statements:

A tightening of EQ, surveillance, and maintenance
requirements can help assure that adequate attention is
given to worst case conditions.

' Where experience predicts that certain equipment in certain
locations 15 expacted to be subject to steam Tesks and
1nady¢rtont(sprty.aztuattons. the EQ program should
incorporate testing (such as humidity stress tests) to
simulate these service conditions. Where such events weré
not anticipated in the €0 program, the existing program
should be supplemented bY additiona) testing or enhanced
condition monitoring to assure that equipment 1s refurbished
or replaced when it 1s no longer able to operate as required

during a DBA.
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There 1s now a need Lo evaluate alternatives to the
qualified 1ife requirement. Operating experience and
enhanced condition monitoring are among the alternatives
that should be considered.

staff Assessment:
See the previous staff assessment.
Licensee QA pro?rams may not be well focused on mrintaining £Q

reguirements, For example, analyses performed by 1icensees (0.9., 50.59
reviews, root cause, corrective action, etc.) may not be well focused In

this regard.

b There is no evidence of this at this time.
b. 1f 1icensees are not neintaining EQ programs a5 required by the

Code of Federa) Re ulations, then those 1icensees are in violation
of requirements an guch violations sthould be reported 10 the NRC.

siaff Assessment:
See the staff assessment following D.) (above).

Changes in manufacturing techniques and use of materials when
refurbishing equipment may not be adequately addressed by the original
equipment ¢ ‘cation documentation.

peer Review Commenss:
'y This could be true.

b. Industry responsibility; more NRC oversight may be needed, It 18
the Industry's responsibility to account for significant
¢\ ffarences batween the materials and parts used in the
rofurbishod'u?u1pmont‘lnd the materials and parts in the equipment
that was qualifiad. More oversight may be needed to assure that
qualification programs account for such differences.

c. "1f not adequately addressed, it should be. Again, EQ should be 3
11ving program, 1f 1icensees discover that an £Q program or sume
parts of an EQ program is {nsdequate, that licensee should take
corrective action without being forced to do soO by the NRC.

SAa (L AsipAimend

The staff agrees with the view (stated above) that It g the Vicensee’s
responsibility to assure that replacement and refurbished or repaired
equipment 1s adequately qualified, and guidance for audressing this
concern would be best addressed as an industry inftiative.
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Purchase specification requirements for replacement parts have nol Deen
qodressed relative 10 £Q.

pear Bayien LOUDAOLL!

). [ saem to remember they werd addrassed in that replacement
squipment wai required to meet Category | requirements.

Have not bean addrasned by whom? This (asue 14 addressed in RG
| .89 paragraph C.6, and in 10 CFR 80.48()).

while the requirements are reratively clear for instances where complele
compenents are being replaced, Lhe roquirements are not 90 clear when
place parts of qua) | f1ed components must be replaced. soe Lhe staff
assessment of the previous problem statement

Criteris for scceptable versus ynacceptable aging gegradation have not
been established

'y {f this concerns 11fe axtension, this may be true.

| do not agres.

This “stataminEf thub only for squipment that was net prad ol
For this equipment, 1{censens must determing the 1imit to ¥ fch 4
plece of equipment can be cdegraded and et parform 1t required
action when called upor. To date, the NRC has Teft this
determination to the licensees. or prasged equipment, the
equipment i3 presged Lo the end of qualified before design basis
accident testing. 1¢ unaccaptable aging occurs (1.0., 8ging not
in accordance with presging testing and analysis), then the
presging environment was incorrect detarmined, In this event,
the prcsgtn?‘lnn\ys1| and testing should be ravigited and the
qualified 11fe should be adjusted in accordance with the rasults
of the revisit,

Siaf Assnssment

This 13 a valid concern, The staff has relied primarily on T
qualification testing as 4 means to establish (0. but fotused atteniion
has not been provided on maintaining equipment qualification over the
11fe of the plant. See the staff assessment following D.1 (above)

The eoffects of (nstallation, maintenance and surveillance practices ©
equipment qualification have not been addressed

Pegy Bayiex Commenis '

[ see no evidence of this at this time
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b. 'ndustry responsibility; merits analytical resolution. The
ef fects of installation, maintenance, and surveillance practices
have been sddressed only cursorily In industry standards and
regulatory guidance. while {t fs the industry’s responsibility to
account for these effects, it would be helpful {f the NRC provided
pore detailed guidance than is currently available.

g. The installation gurvaillance, and mairtenance of equipment 13
the sole rospons‘b$\1ty of 11cansees. To the axtent these
gracticos need to be addressed, they must be addressed by

fcensees.

Siaff Assesament:

The staff agrees with the view (stated above) that if 1t has been
addressed at all, it has been done in a very cursory manner. Sec the
staff assessment following D.1] (above) .

lgent (fication and treatment of hot spots, long overhangs, fnsulation
and Jacket embrittiement, unintended long-term submergence, exposure to
chemical attack (o.?.. boric acid leakage, decontamination activities),
and localized anomaliles have notl been addressed

’. | ses no evidence of this at this time. Hot spots, when
{dent!fied, are addressed by 1icensees, So are the other
conditions,

b. lndustri.riledlibllity{ merdits analytical resolution. The 1ssue
raised by this statement is similar to the one in the praceding
statement i JThe'Andustry 1s aware of the need to account for these

effects to,assuro‘g\nnt safety, but prescriptive methods of doing
so are not available. The {tems named in this statement can be
regarded as weak ‘inks {n o fety systems, a3 they ma, be more
1ikely to cause failure than the degradation of equipment in
norma) environments. Consequently, their importance cannot be
overamphasized, However since they are daviations from the
cond!tions planned to axist in nuclear g\ants and can have many
individual variations, ft {s not feasible to develop detailed
procedures for dealing with them. Nonetheless, |t may be possible
to provide some broad guidelines.

s, £Q programs s envision by the NRC and industry should be set-up
to be continuously updated so as to be able to address these
{ssues 1f and when they occur. That is what s meant when EQ

programs are referred to as 1iving programs. It is the
responsibility of 1icensees to update and maintain EQ programs as
required to ensure qu;llf‘cat1on;=th1s includes identification and
treatment of hot spots, long overhangs, insulation and jacket
embrittiement, unintended long-term submergencd, exposure to
chemica) attack, etc,
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staff Assessment:

The staff agrees with the view (stated above) that the importance of
this concern cannot be overemphasized, and guidance 1 needed. See the
staff assessment following D.1 (2bove).

Maintenance and inspection activities have not been developed and
implemented to assist in the aging management of £Q components.

§i 1 see no evidence of this at this time.

b. This statement will certainly apply to plants that do not have an
scceptable survaillance and maintenance program. One of the
primary parts of an acceptable EQ program is a comprehensive

surveillance and maintenance program. Plants without acceptable
surveillance and maintenance programs do not have acceptable EQ
programs. | would 11ke to emphasize here that surveillance and
maintenance is a major part of EQ and must be performed by the
1icensees throughout the 1ife of the plant.

s Industry responsibility. The fullowing additional views were also
expressed in response to other related issues and problem
statements:

A tightening of EQ, survei)Yance,”and maintenance
requirements can help assure that adequate attention 1s
given ‘to worst case conditions.

Where experience prodtcti‘that‘cnvtnin equipment in certain
locations is axpected to be subject to steam Yeaks and
inadvertent spray actuations; ithe EQ program should
incorporate testing (such as humidity stress tests) to
simulate these service conditions. Where guch events were
not anticipated in the €0 pro?rau. the existing program
should be supplemented by additional testing or enhanced
condition monitoring to assure that equipment is refurbished
or replaced when it 1s no longer able to operate s renuired

during a DBA.

There {5 now a need to evaluate alternatives to the
qualified 1ife requirement. Operating experience and
enhanced condition monitoring are among the alternatives
that should be considered.

staff Assessment:

This 1s a valid concern. The staff has relied primarily on inftial
qualification testing as 2 means to establish EQ, but focused attention
has not been provided on maintaining equipmint qualification over the
1ife of ihe piant. See the staff assessment following D.1 (above).
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Condition monitoring techniques have not been sufficiently developed 10

project rampining service 11f¢

). | am net aware that condition monitoring 1s used to determing
remaining service 1i{fe.

| agree. This i well recognized by the NRC and the industry.
Ongoing rasearch can be ef factive in this ared {f 1t Is belter
focused. By this 1 mean laying it out as & long range (5 to Y
yra) program and progrctsin? in smal) manageadble chunks. A PSA
based equipment prioritization would be of grest help in this

regard.

1t 4s already accepted practice to calculate qualified 1ife from
assumed ambient temperatures and to estab)ish actual ambient
temperaturas. Thus, the use of Condition Monitoring techniques,
guch as Infrared Yhormogrughy and vibration signatures, are d
natura) extension to estabd 1sh\n? remaining )ivas for most
squipment, The condition of equipment temparature has been shown
to be one of the most significant parameters at detecting ge
related degradation in NUREG/CR-5762.

Merits experimental rercarch, The condition mon{toring component
of the NRC research ,ien has the greatest potential for benefiting
the nuclear industry.

This s correct.

taflf

The staff agress with the views ssta&od above) that research in ihis

ared can be effective \f betier ocused and that this aspect of the NRC
research plan has the greatest potential for benefiting the nuclear
{ndustry. It weuld be unrealistic to balieve that cond!* fon monitoring
techniques can be developed 10 project remaining service 1ife with any
degree of accuracy, put condition monitoring techniques can De developed
and used to provide assurance that equipment has not degraded beyond
some pre-defined acceptable lovel, Also, condition monitoring programs
can best be developed and implemented as & cooperalive effort with full
industry participation. Over the next severa) years, the NRC staff
should develop, in concert with {ndustry, guidance for Lthe mandatory
sapplication of condition monitoring techniques in order o Assure
continued equipment qualification over 1is installed 1ifetime, This i3
a part of the more comprehensive effort that |« needed 10 maintain
eauipment qualification (see Lhe staff assessment following D.), above)

(0 requirements for replacement equipment should be batter defined and
justified. The following problem statements reolate Lo Lhis 1ssue

Pear Review fommenis:




| disagres, Much hai been done-in Lhis ared bo'h by the NRC and
by the industry. 1t 1s time L0 1et the indusiry fine tune their
programs. This ared requires continued yigilance on the part of
the NRC and industry. Tnat is the nature of beast. It should
also be pointed out that some of the problem statements 1isted
below reflect 4 leve! of unfamiliarity with the issues.

craff{ Assesiment

since several different slandards were allowed for {nitia) equipment
qualification, depanding On plant vintage, 10 CFR 50.49 (the £Q rule)
included provisions for upgrading replacement equipment 10 Lthe more
rigorous requirements of the rule. Since 3 transition pariod was
necessary for upgrading replacement equipment 10 minimize the impact on
operat ing reactors, *reasons to the contrary” appropriate for the
transition process were established by the NRC staff and included n
Regulatory Guide ].89 Unfortunately, guidance was not provided for how
long this transition period should be and more appropriate “reasons to
the contrary” have nol been established given that ample time has been
allowed for the *transition process” to be completed. To the extent
that 1t 18 truly necessary to upgrade to the more rigorous EQ
requirements, more appropriate "reasons to the contrary” should be
estab) ished. However, as discussed in Section B of this appendix, some
changes in the methodology for establishing inftia) equipment
qualification ma be possible that could be of pbenefit to the industry
This 1s ospec1a1{y srue recognizing that ongoing measures must De
developed and {mplemented to assure cont inued qualification over the
installed 1ifetime of the equipment (see the steff assessment following
0.1. above). Therefore, resolution of this concern should be
coordinated with industry initiatives to improve the £Q process.

“Reasons to the contrary’ for not upgrading replacement equipment to the
requirements stated by 10 CFR 50.49 appear to be without merit and
should be Justified

peer Review Commenis’
F 1 am not aware of this issue,

b Several “sound reasons” were 1isted in 2 1982 (7) Generic Letter
signed by ({genhut. Licensees wers encouraged o develop others
whare necessary.

*sound reasons to the Contrary" are probably antiquated and should
o8 Gropped. The more common practice of upgrading replacement
equipment has been in effect since 1983,

perhaps, but a reading of the reasons to the contrary as outlined
in RGC 1.8 seams to suggest that economics 18 involved and
tachnical Justification may be somewhat slusive,

Suaff Asagssment'

cee the staff assessment of the previous problem statement (above)
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Equipment that is qualified to the DOR Guide)ines and s we)) suited for
Its appiication must be replaced with NUREG-0588 Category | cquipment
reqardless of whether the upgraded equipment can perform the desired
function as well as the older equipment.

Eeer Review Comments:
a. I agree.

b. Is this true? | thought "sound reasons® applied. It certainly
should -~ replacing equipment with a different type oflen creates
problems that we don't want or need.

c. This statement 15 not correct (see Regulatory Guide 1.89 Rev 1,
Regulatory Positfon C.6). In addition, since rep)acement
equipment {s more rigorously tested than DOR Guidelines equipment,
how can it be shown that DOR Guidelines equipment is better suited
for a particular application? If a particular item is performing
2 glven function and 1t is replaced with an item that cannot
reliably perform that function, then this is not considered to be
an upgrade.

2laff Assessment:

The real problem here is that, to the extent that this sftuation exists,
licensees have not planned for the eventua) replacement of plant
equipment and have not taken the necessary steps to qualify equipment to
the more rigorous requirements. This problem {5 best resolved by the
Industry. Also, see the staff assessment following D.3 (above).

The requirement to upgrade equipment from Category 11 to the Category |
criteria of NUREG-0588 is prohibitive and provides no safety benefit,
especially if the installed equipment has been preaged and ail that is
missing 1s the Category | documentation.

Peer Review Comments:

3. If this is true, the requirement should be relaxed.

b. Apart from my concern about *sound reasons,® | don't understand
the last line -~ does 1t mean that DOR level documentation is
avatlable?

L For equipment to be certified as NUREG-0588 Category | or
10 CFR 50.49 qualified, required more than Jjust pre-aging.
Category 1'and 10 CFR 50,49 certification requires better and more
complete documentation of performance characteristics during the
harsh environment. Thus, equipment which was pre-aged, but was
lacking fn current practices of documentation, has been certified
to meeting Category Il or DOR Guidelines requirements.

d. Industry responsibility, merits analytical resolution. If "all
that 1s missing is the Category | documentation,® it is not
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obvious why the existing docunentalion cannot be upgraded.
However, if the existing qua\1f1cation program does not meet the
gore demanding requirements of NUREG-0588, Category 1, 1t cannot
be concluded that ungrading from Category 11 0 Category | is
always *prohititive and proviist no safely penefit.” On the other
hand, upgrading the qualification is not necessarily the only way

to provide reasonable assurance of equipment operability. In
certain cases, increased surv.t\\ancc.7condition monitoring, and

operating experi~ce may be acceptable alternatives.

€. Exactly what Apcumert ¢4 'or 1 nifsing from the file of this
equipment? Has thi: L@ Leen preaged only, or has it been
preaged and LOCA tested? 1f 1t has been pred ed only then it is
3u1to obvious that required performance in 2 DBA has not peen
emonstrated, and this condition 18 and should be unacceptable.
1f an item is not tested, how can reliable performance in a DBA be

assured?

51]11 A;;g;;mgn\:

The staff agrees with Lhe views (stated above) that Category 1
qualificatron requires more than just preaging. and that upgrading
qualification 15 not necessarily the only way 10 provide reasonable
assurance that equipment will function during an event. AS discussed in
section B of this appendix, some changes in the methodology for
establishing initial equipment qua\‘fical\on may be possible {hat could
be of benefit 10 the industry. This s especially true recognizing that
ongoing measures must be developed and implemented 10 assure cont inued
qualification over the installed 11fetime of the equipment (see the
craff assessment following D.1, above). Therefore, to the extent that
this concern represents 2 significant problem for licensees, resolution
should be pursued as an industry initiative.

There 13 decreasing support and cooperation from vendors of qualified
equipment . Some original EQ equipment suppliers are no longer available
to provide qualified replacement equipment. Third-party vendors will
supply qualified equipment, but costs tend to be excessive.

8. Third party dedicators? Qualit, may be suspect, also.

b. Industry rosponsib\\ity.

P 1 believe this statement 15 correct, but that is the reality of
the market place. It is not acceptable to compromise the safety
of a plant by usin equipment not qualified to perform required

functions when called upon.

c1aff Assessment:

The staff agrees with the view (stated above) thatl resolution of this
concern 1s 1ndustry responsibility. However, &% discussed n section B
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of this appendix, changes may be possible in the £0 methodology that may
help to alleviate this concern. The NRC staff should be receptive to
such proposed changes that are: (a) developed as an industry
initiative, and (b) technically justified.

Tight budgeting continues to be @ challenge to any advancements in the
area of £Q.

peer Reyiew (ommenis:

a. | agree, and that is the real world. 1 know many cases where
advancements have been or are being made despite this constraint.
| believe that time and market forces will take care of this.

L. Merits analytical resolution. The suggestions (made in response
to other issues and problem statements) that EQ requirements be
reviewed in 11ght of the experience of the last two decades has

the prospect of increasing the assurance of safety and reducing EQ
costs. For example, if the qualified 1ife requirement were
replaced by standardized stress testing, it could reduce costs
significantly. it
s
ff A m

The NRC staff agrees with the view (stated above) that a review and
adjustment of the £Q requirements in 1ight of the experience and
information that has been gained over the last two decades has the
prospect of increasing the assurance of safety and reducing £Q costs.
However, resolution of this concern is industry responsibility and
should be pursued as an industry initiative with full NRC staff
cooperation.

Summary

Based on the staff's review relative to assurance of cont inued
qualification, the following recommendations were made

a. While the NRC staff agrees with the peer review comments that a re-
emphasis of £Q awareness and promyigation of guidance based on current
industry practices would be helpfal, a more extensive effort 15 needed.

In particular, the staff should assure that operating plant experience
and PRA information, equipment performance, condition and environment
monitoring, root cause assessment, and trending of information are used
in a comprehensive manner in order to maintain EQ over the life of the
plant. Further, the staff's guidance should not necessarily be limited
to "current praciices.” This approach would be useful in addressing
current concerns such as installation, maintenance, and surveillance
effects: hot spots; long overhangs; aging degradation; etc.

b. Implementation of the maintenance rule should help to assure cont inued
equipment qualification over the useful life of each active item that is
qualified, and the staff should initfate action to include passive
electrical equipment within the scope of the maintenance rule to better
assure continued quaiification of electrical equipment.
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fauipment-Related lssves

Failure of other electrical components such as penetrations and
connector assemblies may be more important than the failure of
electrical cables, and more attention may be warranted for these
components

peer Review (omments:

a Both failures could be extremely detrimental for plant response to
a DBE, so the issue of more significance/consideration for one
fallure versus the other escapes me.

Operating reactor.inspections concéntrated on non-cables.

Depending upon one’s per pective, a case can be made for one or
more component(s) as more important than others. | do helieve
that the focus on cables is correct and should be continued.
Decisions relating to the importance can probably be best
addressed {f we complete a PSA of EQ priorities as discussed
elsewhere in this document. A few guiding factors in establishing
such importance rankings include:

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 1icense
term;

potential for causing sultiple system and component failures
simu)taneously; and

last, but not least, failure 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 Bulletins, connections and penetrations may be
experiencing more aging degradation than cables and thus would
warrant additional attention,

Merits analytical resolution. A valid concern because it 1is
possible that the fallure rates of connecters and penetration
assemb) {es exceed that of cables.

First of all, all equipment within the scope of the EQ rule is
important, as is indicated by its title, "tovironmental
Qualification of Electric Equipment Important tc Safety for
Nuclear Power Plants.” The NRC expects licensees to use good




engineering judgement when making equipment operability decisions,
and decisions {nvolving the operation of 1ants in general. AS
for 'Yis part\cu\ar situation, although ¢ ectrical penetrat\ons
and connectnar assemblies are {mportant, they will not function
without the cables that transmits power 1o them.

craff Assessment:

Based on the peer review comments (above), the specific concern
regarding electrical penetrations and connector assemblies 15 2 valid
one and further action by the NRC staff s warranted to resolve this
issue. This concern should be reviewed in 1ight of the ongoing
1{terature survey that 1s being done under contract for the NRC to
determine to whal extent significant problem may exist. Corrective
action should be taken depending on the nature of the deficiencies that
are identified (should any exist). Beyond this, focused attention on
operating plant experience and PRA information, equipment performance,
condition and environment monitoring, root cause assessment, and
trending of information in order to identify and correct £Q deficiencies
(see Section A and section B of this appendix), will help to address
this concern on an ongoing basis. The staff agrees with the peer review
comments that an importance ranking may be appropriate given operating
plant experience ({.0., equipment failure data) and PRA information.

Moisture transmission through cracks in cable insulation or into the
cable core through diffusion may compromise adjacent connectors or
terminal equipment not designed to withstand moisture. This
vulnerability has not been addressed.

ppgr Review Comments:
', 1 disagree. Cable qualificetion testing addressed this.

b. | agree partially. 1t deserves some attention in the ongoing
1{terature survey that is buing done under contract for the NRC.
1f the scores of cable testing performed Lo date indicate that

molstyure intrusion throvyh cable {nsulation is a high probability
event, we should perhaps inftiate additional research on cable
connections. 1 am familiar with 3 couple of instances of such
occurroncos.hbu;‘nood more confirmation. 1 have also heard of
others, ¢.g.yicomitlee members:intthel1EEE-383 working group and
qualificat on' specialists, sention that cable connections may be
the weake.i 1ink'in the cable systems.

. This 1s a valid fssue.

d. The information about moisture transmission into equipment has
been addressed and was passed along to the industry in
EPRI NP-5000, *Handbook on flectrical Interface Sealing,” 1988.

e. lndustry‘rcspons1bt11ty: perits analytical resolution and perhaps
more NRC oversight may be needed. It 1 primarily the
responsibility of industry to uncover the conditions described in




P

this statement, but the process could be aided by guidance and
increased oversight from the NRC.

f. This is the type of situation that preaging is supposed to
address. 1f equipment 13 properly preaged prior to LOCA testing,
¢ racking should occur during the atcelerated aging process that
simulates the cracking that occurs during the installed 11fe of
the cable, thereby exposing ine vulnerability. On the other hand,
(f you are referring to equipmontvqualiftcd under the requirements
of the DOR Guidelines whers preaging.did not take place, then you

are corractl.

Staff A, gasment:

The NKC staff agrees with the view (stated above) that this concern
should ve reviewed in light of the ongoing literature survey that is
being done under conirarl for the NRC to determine toO what extent a
significant problem may cxi:t. Also see the previous staff assessment

(above)

Solenoid valves may not be sufficiently qualified for certain
applications

Pger Review ggmmgnggz
a. There is no evidence of this at this time.

b. | disagrae. | am not aware of any such inadequacy. Having said
that, let me also mention that there 1s certainly room for
improvement in'future qualification tests. Ongoing industry group
qualification programs for certain-SOVs do address some of them

(applications]:

g, Considerable effort has been dediLated to solenoid valve
qualification.  The quatification of solenoid upgrades is
currently being accomp)ished” in-industry.

d. Industry responsibility; more NRC oversight may be needed.

€. This may be correct, but we need to discuss specific applications.

Staff Assessment:

This concern should be reviewed in 1ight of the ongoing literature
survey that is being don® under contract for the NRC to determine to
Jhat extent a significant problem may exist. Corrective action should
be taken depending on the nature of the deficiencies that are identified

chould any exist). Beyond this, focused attention on operating plant
experience and PRA information, equipment performance, condition and
environment monitoring, root cause assessment, and trending of
information in order to0 {dentify and correct £Q deficiencies (see
Section A and Section B of this appendix) will help assure that probiems
of this nature are identified and corrected.
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{Q barrier elements may not be adequall..

a. .1 am not aware of this issue.
b. 1 agres. This is 3 valid concern, but i3 not”one that could be

reasolved by additional research. 1t should be addressed through
plant configuration control programs.

c. This statement it not clear.

¢.  The information about moisture transmission into equipment has
been addressed and was passed along to the industry in
EPRI NP-5000, *Handbook on flectrical Interface Sealing," 1986,

.. This may be correct, but whather they are qualified or not depends
on the specific application(s). This comment seems 10 be more
plant specific than general and 1s rcprcsontativn of application

problems that must be addressed by the users. £Q barrier elements
are capable of being qualified for some application(s): but it
should not be assumed that they are qualified for all
spplications. 1f these barrier ¢lements are being used in
applications for which tho{ arcuoot*qua\j[\od. 1t {5 a violation
of the €0 rule and should be addressed by the user and the RRC.

staff Assessment’

£Q barrier elements consist of flood barriers, walls, enclosures,
penetrations, seals, etc., that provide protection against adverse
environmental consequences. To the extent that £Q barrier elements are
credited, the equipment that is being protected b{ these elements 15 not
required to be qualified. while this concern deals primarily with leak-

tight enclosures, it {s not meant tO be exclusive of other £Q barriers.
cee the staff assessment of £.1, £.2, and £.3 (above).

Qualification of equipment seals and vapor barriers on plants,
especially those that are subject 1o the DOR Guidelines and NUREG-0588,
may not be cufficient.

a. ' There is no evidence of this at this time.

b. "1 know of nd basis for this concern.

Ss This statement {s not clear.

d. EPRI NP-5000 ™ *Handbook on Electrical ‘Interface cealing,” 1988;
EPR] NP-6731, *Guide to Optimized Replacement of Equipment Seals,”
March, 1990; and EPRI NP-6408, *Guidelines for tstablishing,
Maintaining and Extending the shelf Life Capability of Limited

L e ltems (NClG-l3).' May, 1992 have been made available to the
nuclear industry.
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€. Industry responsibility; more NRC oversight may be needed.

T This may be correct, but whether they are qualified or not depends
on the specific application(s).s This comment seews to be more
plant specific than general and |s representative of application
problems that must be addressed by the users. fquipment seals and
vapor barr.ers are capable of being qualified for some
application(s); but it should not be assumed that they are
qualified for all applications. If equipment seals and vapor
barriers are being used in applications for which they are not
qualified, 1t is 2 violation of the EQ rule and should be
addressed by the user of these materials and the NRC.

staff Assessment:
See the previous staff assessment; this is a subset of the concern
expressed by £.4 (above).

fpoxy compound used for potting electrical penetrations may not be
qualified to the temperature conditions that =re experienced post-LOCA
and/or during a MSLB.

Peer Reyiew Commenis:

X There s no evidence of this at this time.

b. I know of no basis for this concern.

c. Pott1n? compounds . in penetrations should have been qualified as
part of the penetration. (Jinot, it {s most Vikely a vendor
specific or mode specific problem.

d Industry responsibility; wore NRC oversight may be needed.

e. This may be correct, but whether 1t 1s qualified or not depends on

the specific application(s). This comment seems to be more plant
specific than general and is representative of application
problems that must be addressed by the users. Epoxy compound 1
capable of being ‘qualified for some application(s); but 1t should
not be assumed that it is qualified for all applications. 1f
epOXy coupound"ﬂ!"pcin? Used¥iA¥applications for which it {5 not
qualified, "1t 4s o vio ation'of ‘the EQ rule and should be
addressed by “the 'user and the NRC.

staff Assessment:

This concern should be reviewed in 1ight of the ongoing literature
surves that 15 being done under contract for the NRC to determine 1o
what extent a significant problem may exist. Corrective actions should
be taken depending on the nature of the deficiencies that are {dentified
(shoula any exist).

Use of the following products in £Q applications may need to be belter
defined and Justified:
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polyimide insulation (Kapton)

Buty! rubber insulation

minera) wool insulation (especially in wet environments)
bonded Jjackels

coaxial cable

terminal blocks

” . - - - -

=

pegr Rayiew Comments:

. Tridis niéiiil11y'fEiSSUfQYfilfﬂ?iﬂ!ff!f????ﬁfliﬂfirti1nlnb"11fo
extension,

b. I know of no basis:Tor this ‘concern.

c. 1 am not clear what the problemsrare with the 11sted materials.
Define the problem,

4. No material should b uied GRTEESYItERaS] sl tfied Th its
app)ication, AN of thdiitong}l%st thave. had specific
qualification testsoperformed on thes,

L. [ndustry responsibility; weri{s ARITYETCAY Fisolution.

r these materials are qualified or

f This may. be correct, but whethe
0 '(s){ﬂf!h?\;- commentyseems 1o
dse :
L .
43 Ymadt

not depends on the specificsd 1i¢
be more plant ¢ cc!{itﬁtﬂgn’§gﬁil
agpl\cation problemgst iQ; s£ (D!
these materials/ are capibl|
apn}istttoh:(s):ib&&%? Tdinet ¥ e tithey . N—
qualified forial) ;applicatiantSigllas g ARE Jaiare jbein
inappld ‘a‘t“‘“‘ oy ..‘ ' wa ratno phquaLidafd sl £ 8]
violation Jof ‘the EQPYu) #¥angis :
these materia)s andSthi"NRC

e

Staff Assessmenl:

This concern should be reviewed in 1ight of the ongoing literature
survey that is being done under contract‘for the NRC to determine to
what extent a significant problem may exist with any of these materfals.
Corrective actions should be taken depending on the nature of the
deficiencies that are identified (should any exist). Beyond this,
focused attention on operating plant experignce and PRA information,
equipment performance, condition and environment monitoring, root cause
assessment, and trending of information in order to {dentify and correct
[0 deficiencies (see Section A and Section B of this appendix) will help
assure that [Q deficiencies are identified and corrected.

Tae color of insulation material may have an influence on the rate of
its degradation

Peer Reyiew (omments:

2. [ am not aware of this issue.

A-98




e

| know of no basis for this concern.

This is a valid concern.

Insulation color differences in rate of degradation is probably
another second order effect which s overwhelmed by the severity

of the DBA testing.

€. Merits analytical resolution,
siaff Assessment

To the extent that focused attention is placed on operating plant
experience and PRA information, equipment performance, condition and
environment monitoring, root cause assessment, anc trending of
nformation in order to identify and correct EQ deficiencies (see
Section A and Section B of this appendix), concerrs such as this one are

of minor importance

;1 mir:,
fquipment-related issues and concerns should be assessed primarily through
review of existing information and by taking full advantage of operating
nlant experience and PRA information, equipment performance, condition and
environment monitoring, root cause assessment, and trending of information
on an ongoing basis. Corrective actions should be taken as appropriate for
significant i1ssues that are identified. Equipment items and concerns thal
require further review and assessment by the staff in this regard include:
electrical penetrations and connector assembl fes
solenoid valves
£Q barrier elements
ls and vapor barriers
poxy potting compound
ture intrusion through cracks
yimide insulation (Kapton)
Buty! rubber insulation

mineral wool insulation (especially in wet environments)

nded jackets

' ’ 1 &)
ermina! DIOCKS
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NRC Qversighi

The prescriptive reguiatery approach that has been laken retative to IU
15 counterproductive, inhibiting progress and innovative approaches 'n
reso’ving this complex fissve.

Peer Review Comments:
o The regulatory approach taken wat.driven, to & large extent, by
;ho tack of attention by the industry on this {ssue. Therefore, |
isagree.

b.  Can those of us who kept planty Gpératin while we performed EQ
inspections hope to be *paroled* somed “Yhis comment reflects
how the NRC operates.

¢. 1 agree. Thera is some validity to"th1s concern, Tt should be
noted that despite this, there have been several innovations on EQ
problem resclutions. My guess is that the industry will not, and
generally has not, sat tdle 1f there are cost savings to be had
through innovations. No research work 1s needed on this topic.

d. Merits analytical resoldtion. jN""tgz\atlons do allow deviations
from prascribed requirements pre, ) hey are justified.
i easiur to fgllow an
{a3d"of undertaking the risk of

However, the industry utunl\g.f
approach known to be actepta f ‘
justifying an innovative approdtiey erfiaps,, the' NRC should
facilitste the introduciion of dnnovative approaches by
encouraging them and providing a more efficient process for their
review.

€. Perhaps, but the proscriptivo'rl¢u1ctory approach resulted from a
lack of initiative by the indus ryispnd the out-right resistance
by industry to the KRC initiatiyelto. ddress£Q,, This"can be seen
in the industry response toidEx lnplielﬁ-lqllctins 79-01,
79-01A," and"i79-C1B randy’ Ls" supp] emeh 1gimitaly, the NRC was
sent a "Petition for Emergency F 1% l\jcﬁﬂ;b the Union
of Concerned Sc1tnt1st3‘$UCST$ ai, ’§| toilYsought “action in two
areas: fire protection for ele thical'cables, and environmental

qualification of electrical ‘components's' The petition asked the

Commission to immediately shut down all oporatlng plants, and to

halt conetruction of new plantsGAs a result, the Commission

{ssued a Memorandum and Order .(CL1-80-21) dated May 27, 1980,

which ultimately lead to the prascriptive regulatory approach

(through documents such as the DOR Guide!ines, NUREG-0S88 1EEE

Standard.323-1974 and.10 ;FR‘SO}‘”l,‘.;ﬁ,,would 11ke ‘to enphasize

here that the NRC's approach’rasdl ed From Andistry’s refusal to

be cooperative after repeated requests from the NRC.

Staff Assessment:

In general, prescriplive regulations do notl allow for innovation and
advarces in the state of technology and tend 10 be counterproductive.
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The NRC staff should encourage {ndustry initiatives to improve the state
of equipment qualification, and changesdin. the regulation (10 CFR 50.49)
should be made to facilitate this approach. Specific methodolegies,
approaches, techniques, and details that are accep able to the NRC staff
for establishing and maintaining £Q should be provided through the
{ssuance of Regulatory Guides, the Standard Review Plan, NUREGS, and
other documents where changes can easily be made as more information
becomes available and advances are made in the state of £Q technology.

2 The safety-significance of £Q issues is not differentiated and
recognized in the regulatory process. for example, the EQ inspections
of the mid-1980s emphasized documentation, without a corresponding

emphasis on the equipment’s safety significance.

peer Review Commenis:

. | disagree. The documentation findings were associated with
equipment fdentified by the licensee as being relied upon to
function during/following a DBE. This put EQ equipment in a

separate safety classification from that normally {dentified as

safety related.

b. 1 disagree stron?1y.' The 1icensees’ set functional performance
criteria reflecting necessary safety functions. -The numerous
complaints about documentation ‘invite the rebuttal: what do you

want instead?

. Human endeavorsard $ubJett Yo manstal) RgEL The ‘emphasis on
documentation cited.in the examp s 2 poor, one. , One should
recognize that the NRC Anspectionsiwere -cond‘ycud when the work on

1mp1.nnnt1n9~{Q-uas::wving;fuljfg;qggﬁphlad.yzlt that. Juncture,
the only, form gf..ogloc ya-xv" ¢ favailablefwas documentation.

Even. then, the' NRC'd]d €ondug Pit walkdownsiito review

equipment installation yi-and 143 “deficiencies, Subsequent

t gypndoE?xncﬂlitQCs have focused

0
ins octions}atﬂtho:plan&isi
on hardware installationtandis tenancei-and test equipment

problems. One will, never know;’ wdemott 11kely will not want to
find out, 1f the real safety ‘behefits~of £Q are achieved. With
that said, let us now Took & how.to improve attention to safety
significance. ~The answer 18 PSAT.-Absent a systematic effort of
that type, we cah only have conjectures, and honest profossiona\
disagreements on this issus.

d. The 1zsue is not c\oar;“1t’1‘?63}3%103¥?yhat143 meant by the
safety-significance of £Q issues.t Does: it réfer.to the different
contributions toirisknofad}ffjro;}*pgpipl.nt;110.:7t Does the

statement 1np\yythat};horp‘sbzp]' .éﬁif{prpanlivo]s‘of safety
instead of just Class™1ET*(Np lx.Iho,pnphasis”on”docunentat1on in
the mid-1980s was necessary,.because it was not feasible at that
time to review EQ progransauithoqt91t1§oast adequate
documentation.)

e. It has been determined by thefCommission that because all £Q
issues are important to safety," for regulatory purposes all EQ
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{ssues have similar safety si aificance.  This approach s
reflected in the issuance of Geperic Letter 88-07 where in its
anforcement the staff was not rt?uircd“to determine the safety
significance of sach violation of the £Q rule, but rathar, was
required to aggregate the number of violations and base its
findings on an assessment of the significance of the aggregate.

otaff Assesament:

The evolving enforcement policy relative to EQ indicates that there is
some degree of truth to this concern. The staff agrees with the view
(stated above) that PRA may help to place EQ issues in proper
perspective. The NRC staff should be supportive of industry initiatives
for using PRA and other techniques to better focus £Q requirements and
for placing £Q issues in proper perspective.

Given the state of the art thal was in existence at the time 1EEE 323-74
was developed and the limitations that existed, it would seem that EQ
program requirements may have been misdirected (especially with regard
to the required determination of "qualified 11fe" and the absence of
surveillance requirements for obtaining advance warning of significant
degradation).

Peer Raview Commenis:
i | disagree.

b. 1 agree. The conccﬁtfof rqualified ) ife" should be eliminated
a1together, and emphasis shouldbs placed on surveillance,
saintenance and condition monitering.

c. The concept of qualified 11fe hat marit in many respects, not the
least of which, 1s the fmpact on knowing which safety systems are

btin? relled nponvfor?glant operation: «The attainment of

qualified 11fe s high {probah}c nl8ss there is a flaw in the

"‘?"M‘ assumptions 2By, ¢ ncantrating effort to monitor
equ pacng»g-condttion§§tbps%1f1§ys f they exist} could be
detected.- The sonitoring of@chyipllggﬁtondlx1on provides
continued assurance that the'qualiffed’Tifa is obtainable when no
deteriorationt’ sfoundjand’ prov desinecessary feadback and
corrective action opportunit‘o Ywhan unanticipated degradation 1s

found.

Non-intrusive surveillance for’pbtaining advanced warning of
stgniﬂcant'dogndatsonund‘thﬁ’pcrfomncn of component root
cause failurs analyses’for obtajning the information on actual

equipment dogradat!on.~nro’acttv1t1os‘uhich promise both safety
and economic paybacki

4. The NRC staff does nowjand iTwdys;has*insisted that licensees and
app) icants include surveillance and maintenance as part of their
£Q programs. In fact, the staff considers an EQ program without 2
surveillance and maintenance component to be unacceptable.
However., the surveillance and maintenance insisted upon by the
ctaff are minimum levels of ac.eptance, licensees are not
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restricted to these minimum levels and are encouraged to develop
pore comprehansive grograus., As you have implied, the Commission
has adopted 1EEE 32 <1974,/ and forsthe most part, considers it to
be an acceptable nothod*of-coap\yinq with the raquirements of 10
CFR $0.49. 1EEE 323-1974 algo ‘providesis minimum acceplable Tevel
of compliance, and 1icenseas.are no forbidden to go beyond its
1imits when developing EQ programs. ‘As” for the regquirement of
determining a qualified 1{fe, to-date neither {ndustry nor the NRC
has found & more Accoptablo\tubtt\tutc=!or determining the
relfability of electrical equl ntoimportant to safety installed
or to be installed in Nuclear Power Plants.

Merits analytical rasolutior & raqiirements of 1EEE Std 323-74
ware not necassarily misdirec it g:szoro the best that the
industry consensus could produce;atithat time.. However, we have
gained much experience in the two decades since then, and it is
important to incorporate current knowledge in a revision of
qualification requirements. The following additional views ware
a1s0 exprassed in response 10 other related issues and problem
statements:

More affort should be directed toward applying the lessons
learned during the last two decades to modify qualification
requirements to resolve the problem of demonstrating @
meaningful qualified 1ife [re: age conditioning].

One alternat{VEde: hé "raqUirement for qualified 1ife is the
use of stress testing prior to LOCA’tostanQtnd, nhanced
condition ponitoring in service [re: state of art
capabilities].

The issue cnphnsitos'thi-ﬁoiht that has been made by sevaral
other 1.sues and problem statesants that an effort \s needed
to replace qua\i!icd‘11f.?ls,m:na$or element of EQ [re:

equipment aging].

Operating experience and ‘enhanced condition non1tor$ng are
among the aiternativ’ Ithat? should be considered in Veu of
a qualified 1ife [r schedul ing EQ repetitive maintenance).

The effects of installation, saintenance, and surveillance
practices have been addressed only cursorily in industry
standards and regulatory guides and it would be helpful if
the NRC provided more detailed guidance than {s currently
available [re: effects of installation, maintenance, and
curveillance practices].

The sugpestions (wade in responss to other {ssues and
groblc- stuto-nnts‘ that EQ requirements be reviewed in
fght of the experience of the last two decades has ths

prospect of tncreasing the assurance of safety and reducing
£Q0 costs [re: tight budgeting].




¢iaff Agsessment’ i

Given the shortcomings and uncertainties that exist relat ve to
vqualified 11fe.° failure of the NRC staff to recognize e need for
focused attention on maintaining cont inued qualification over the
installed 1ife of the equipment, and fallure of the staff to Justify
multiple £Q standards supports the contention that NRC effortls were
somewhal misdirected. However, technical work has been
done both by the nuclear indus the NRC staff
agrees with the view (stated above) t ' {ncorporate
current knowledge that has been q: .ned OVEr decades in @
revision of the existing qualif i ation requirements. he NRC staff
should be supportive of indust initiatives in this regard.

p 1ot of research has been completed and much more experience has been
obtained in the ared of £Q since 10 CFR 50.49 was {ssued, but focused
NRC programs and inftiatives apparently ¢o not exist 1o continually
monitor progress in this area and 1o make use of this information for
restructuring, directing, and improving [Q program requirements.

Peer ngﬁgn Sngn];t

a. 1 agree. The ongoing 14terature review that is currently being
performed under contrict teo the NRC should take care of this
concarn,

Merits snalytical resolution (see conment "d* of the previous
concern).

| disagree uﬂhl‘th\:%rifatcn}i'{'.,&?'!hi NRC ‘$ponsored 2 significant

portion of tho‘?osoarcﬁﬂ;ohductoéf1n'this'aroa.,and uses both the
results of thnt_rosoaréh'lbdfi\\?ibp\%cublo‘cxpcricnco obtainable
in an effort to {mprove EQ'program vequ’rements while maintaining
minimum acceaptable levels of compliance that will insure high

1evels of safety.

ciaff Assessment:

This 1s a valld concern. However, except for situations where current
[Q practices are | g or inadequate, it 1 primarily
the responsibility y to identify improvements and
alternatives that are . ically justified. Nonetheless,
the NRC staff should ¢ familiar with the advances that
are being made, and ma nd expertise in ihe area of EQ
further, the NRC staff should encourage and be supportive of indusiry
nitiatives to improve £Q methods and practices based on new

developments and advances that are being made.

NRC research activities have not been entirely successful 1in resolving
the "age-o0ld” £Q fssues that were initially identified (see the summary
of NUREG/CR-4301 1n appendix L of the staff's repert thal addresses EQ-
TAP Action ltem 3.0 for specific examples).




Pger Reyiew (ommenils:

8 1 am not aware of this fssue.

b. | agree. The ongoing iterature review that is currently being
performed under contract to the NRC “should take care of this
concern, at least partly.

c. Merits analytical resolution. »Tha correctness of this statement
emphasizes the point that research advances s'owly within the
1imitations of funding, faci\1t1|t:*and‘qua\ift|d researchers.

This rccogn(tlon‘shouiﬂ be taken¥inteiaccount An the planning of
new research programs and the 2l 6ta.n€‘of&rcsourccs'thcrcto.s The
statement also cupports this reviewer’s ‘sparing.use of .the "Merits
Experimental Research" comment,

d. If success it measured only inferms of resolVing old or  existing
problems, then you are correct.” However/ rasearch that does not
provide sclutions to old problems can and often does provide new

information about existing problems or products. The NRC research
activities have been more successful in providing new information
and in identifying previously unknown 1imits in component

capabilities.

(.'if‘ A!(g::m:ux

Research is good to a puint, but there are 1imitatfons to what can be
accomplished. The results of past research efforts should be catalogued
and the information should be well understood and related to specific
squipment applications, as appropriate. Any further research should:

a) be based on 2 well defined need for additiona) information, b) be
pursued only if there 15 3 good 1ikelihood that the desired information
will be obtained, and ¢) be pursued only {f the cost of research 1s
justified in terms of the expected benefit to public health and safety.

NRC reporting requirements for £Q-related problems ({.e., problems that
occur during qualification testing as well as problems that occur during
plant operation) may not be sufficient for establishing an appropriate

leve) of oversight.

T 1 am not aware of this issue.

b | disagree. If the 10 CFR $0.72, 73 and Part 21, requirements are
inadequate for this, 1 don't know what else can be. ny
understanding is correct, there are ongoing efforts by the NRC and
the industry to streamline these reporting requirements gither
because they are unnecessary, or duplicative, or burdensome.

P Merits analytical resolution; more NRC oversight may be needed.
Thie statement 15 consistent with the common observation that
information in industry and NRC' data bases: (such as LERs) s not

only deficient but can be misleading.
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Reporting requirements are in accordance . 10 CFR Part P
this statement '’ suggostin? that 10 CFR {nadequale,
then specific examples shou d be cited. The NRC staff is
available to discuss zny‘sbortcomings.'1nc\udtnq additional
oversight.

£ A

There is a large degree of uncertainty (nherent in the EQ process that
must be recognized and compensated for. For example, qualification
resting typically does not involve a large enough sample size to be
statistically significant (in fact, qualification may pe based on the
test results of a single unit), and how equipment will actually age in @
nuclear power plant environment 18 largely 3 matter of spQCulttion. By
ynderstanding and resolving equipment problems that arise during plant
operation, much of the uncertainty {nherent in the £Q process can be
compensated for. therefore, special consideration should be given 10 £Q
reporting requirements; 3 low threshold is necessary for reporting of EQ
eficiencies so that the staff will be cognizant of [Q problems thal are
neing identified and petter able to recognize and resolve emerging £Q

ssues

ystifications for cont inued pperation (JCOs) a)lowed under Generic
etter BB-07 may not be appropriate.

pagr F

There 1% no evidence of 3 probles here.

| disagree; This 18 not an £Q {ssue that requires furiher
research focus. 1t As' an"industry house keeping fssue.

That 1s correcl.
"H'A

The intent of the JCO process was 10 provide an interim period of relief
to establish Qua\\f\catSon during
i{fication is found 1O be deficient. The
JCO process outl y Gl 88-07 allows licensees to "make a finding of
operability using analysis and partial test data to provide rnasonable
assurance that the equipment wil) perform 11s safety function when
called upon,” even though the equipment 15 supposedly not qualified and
does not satisfy the provisions of 10 CFR 50.49. However, the JCO s 3
Lemporary measure and a ong-term solution that complies with the EQ
ruie must ultimately be implemented This aspect of the JCO appears 1o
he reasonable given the circumstances and uncertainties relative 10
ceneral The one 15sue that still needs to be addressec 1% that the
process does nol recognize the need for an exemption from the EQ rule
per 10 CFR 50.12.

Differences 1In {ndividual NRC inspector’s EQ know)edge level anc
inconsistent interpretation of EQ requirements have a severe impact on
1icensees’ EQ programs.
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(11 was suggested that the NRC should perfofm technical reviews and
ssue safety evaluation reports (SERs) for each qualification test
report fssued by 2 vendor or original equipment supplier, so that

icensees would know which test report is considered valid and

acceptable to the NRC for equipment qual\f*cat\on.}

peer Review Comments:

a.

‘1.agree regarding {mpact o1/ NRCH{nspectors that have varied

experience levels.

I agree. All human endeavors are subject to human failings.

Maybe there 1s room for improvements in this area. Perhaps the
NRC should consider additional training for inspectors, preferably
by someone from outside the NRC with knowledge about industry

programs.

The second item regarding technical evaluation of test reports,
it's a bad 4dear«Nillgthisynotmleadyto, 2 false sense of security
amongst the:1icensees? Nolg L) t%bu forgotton'that?thc
licensee 15 responsible for’t evsafety ‘of the plant, and will pay
the price in the und;'notton\ynfpr:thc NRC review, but also for
any undesirable consequence therefrom.

The same could be said of all inspections, not Just EQ.

During the 1960's stgnlfi;antly&qorc- RC and industry personnel
were reguiarly attending EQ training courses. - These training
courses did prqmtdo:tho~.pstcsj‘£rﬁu'lininug understanding” and
provided a forum for 'd{scuss{OAREIN atestdevel opmentst

Merits andlytical resoltionyijThere have been instances in which
NRC staff'uonbcrs;havo~bqpnut¢s1cnod to EQ activlt!ns.xalthou?h
they had no prlor‘fin1\1ir\ty“ﬂithftho subject. The NRC should
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 reports
(presumably by qua]1ftod:st|f£);-on4tsiconsidcrlt1on. ¥hile it
might not be feasiblc'gqurovtqghlqutnst reports, 4t might be
feasible to do so on 3 soloct1Vb’basisr*‘porhxpS"a*fcw reports in
each equipment catogory.ﬁ‘51ncosaitost¥roport might be used for
several d1ffornnteapp\icntionsjhﬂt{vou1 «t1]] be.the owners'
rospons1b1\jty§to‘confirl that*thegtest’ repert demonstrates that
tho‘accaptancc‘critoria‘of:cach~application'aro met.

First of all, it was the intentsof the NRC tu be 74 consisient as
possible in the application of the £Q rule. However, we realize
that in spite of our best efforts, differences in the appiication
of the rule will sometimes occursi-1t {s our goal however, to
restrict these differences to the differences in individua)
personalities that we all share in our perception of the wo 1d we

live in.




~econd, the {dea of reviewing Lest reports {ssued by vendors Or
original equipment suppl fers is impractical pecause £Q 15 3 bit
more complicated than that. for example, 2 test report used to
demonstrate acceptable qua\1f\cation for a partﬂcu1|r {tem to be
ysed in 2 specific upp\\cationvnt site A, may not demonstrate that
same item 18 4 for a similar application at site B,
Consequently an SER, stating that the {tem is
quz\tfﬁod,’iot Tand e item can be used
because 14 was found qu:l\ficd* RC.. - 1f on the other hand,
the NRC’s'SER*stitnd{xhlt.thiswiygli : 1ified,Isite A would

"

e Geprived of ALsLused F Therefores ¥ ha vgituation’ that
exists toili.mitc..vqua 1ficatio 1is%stt¢‘dcpend.ni”and 1{censees

are rcsponsib\i"fof*qua\\fic;tion aLithelr respective sites.

L aff Assessment’

) is 8 very specxa1\zec area and requires 2 certain tevel of
nderstanding and expertise. While it is not necessary (nor desired)
for al) NRC field inspectors 10 be experts in this area, some 1evel of
training and Qu;\if‘cation {s necessary. The NRC Headquarters (HQ)
nffice should establish and maintain expertise in this area, and
resolution of specific EQ problems that are controversia\ or beyond the
xnow)edge level of field inspectors, should be discussed with the HO
taff. With regard to reviev of test reports, see the staff assessment

7.9 (DQ\Ou)

NRC review and inspection programs relative to EQ have not been
adequately maintained. For example:

mrM:
X There 15 probably songusnpthfﬁhﬁthiffon 311 counts cited (below).

p. Y 35f{51fiTyVi§?5i$t6§i53?7(i?‘!ﬁﬂl{ifj?bc\ou)f Mot aware of the
other -{ssues’

The statements that follow are ‘basically true. However, some of
the current, EQ {nspectors dtg;tako part in the inspections of the
1680s. In ldd1t1on;ftho'SRP«(%nc]ud\ng section 3.11) is in the

process of being updated.
staff Assessment:

The concern 15 3 valid one. At the time that the £Q rule was published
and implemented, there was 2 1ot of controversy and uncertainty
associated with the qualification methodology that had been approvec by
the staff, multiple standards existed without technical ju&(\g\tii\OFA
and information 1M this area was rapidly evolving The situation
warranted cont inued focused attention by the NRC staff to catalogue and
hetter understand the information that was being obtained through
research activities, and to closely monitor operating plant experience
and £Q problems that were being {dentified so that cont inuing problems
could be recognized and resolved. The NRC staff should establish a more
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focused program of £ oversight by:  (a) establishing and maintaining 2
high level of expertise in the area of £0; (b) maintaining EQ guidance
documents (including the SRP) up to date based on advances that are made
through research and industry initiatives; (c) developing and
\mplementing ongoing EQ audit and inspection programs; (d) setting a low
‘hreshold for reporting of EQ deficiencies so that the staff will be
better informed of EQ problems that are being identified and better able
to recognize and resolve emerging EQ 1ssues; and (e) hbetter managing and
directing research activities.

Training/qualification of NRC inspectors and reviewers relative to EQ
has not been maintained. The EQ inspections were conducted on a one-
time basis and a periodic NRC inspection program has not been
established and implemented Current NRC inspectors are not sensitive
to £Q issues, they do not recelve training on EQ 1ssues and standards,
and they did not participate in the EQ inspections of the 1980s

Peer Revigw Comments:

:. ! don't doubt it.

b. This’rc&icdé?l&oég'not{ﬁhghCSdfvhat.cxtunt.thu statements ;in this
paragraph "m-trup:‘vaavor#.to\ltha.-nxtnnt that they may be true,
action by .the NRC wodeﬁQo.inéic;tcdf‘ Also, in response to an
earlier issue, the following¥yiewwas expressed:

There have beeniinstances An which NRC staff members have

bocn‘assﬁgncdntohiﬂgtctivtﬁiof ,although they had no prior

subjoct??ﬁhc”NkC should assure that
inexpe: ienced ‘staf fiargmotiput™in the position of making
safety decisions before’they are adequately trained [re: NRC
inspectors’ EQ know)edge);

familfarity withithe,

staff Assessment:

cee the staff assessment of F.B (above).

The SRP (Section 3.11) 1s very much out of date and needs to be made
current (e.g., the Environmental Qualification Branch is listed as the
lead review group; there is no reference to the EQ rule; a *central
file" is referred to contrary to what was ultimately required by

10 CFR $0.49; and RG 1.89 and 1EEE 323-74 are nol recognized as the
appropriate staff guidance documents for satisfying fQ requirements)

peer Review Lomments:
a. [ agree.

ctaff Assessment

This is a valid concern See the staff assessment of F.9 (above)

1E€f Standards 381, §35, 627, 649, and 650 (and perhaps others)
pertaining to EQ have not been endorsed by the NRC
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i Merits anaiytical resolution.

craff Assessment:

cee the staff assessment of F.9 (above).

The NRC has not provided guidance on how plant data can be used Lo
modify the projected qualified 1ife of EQ components.

pegr Reyiew Commenis:
a. | agres.

True, but do we rea11y'wlntLth(&ﬂkCﬁio*i;suovsuch guidance? The
Vicensees should develop one, (preferably collectively) and
{mplement them consistently. : The NRC's input wouldn't hurt.
Maybe TEEE <hould be called gpon to do this expeditiously. Also,
see peer review compents elsewhere on ‘totally getting rid of the

qualified 1{fe concept.

'Nor\tsﬁ;qa]ygicglﬁxpgoIug&oné ,LEEE.ﬁttiin1t\|tcd an effort to
consider; g,np‘an‘t?(o‘r(‘.?”ofémstﬂ 'dg, 4 hat' willhaddressithe use of
oparat1nghcxponionqqﬁjn,qua11{(,” fon.

1 the ‘qualified 1ife of compo! 708 7Kas been detarmined by methods
acceptable to’both the NRC and Ihdustry, and the ‘components in
quost1on’havc.r:achud the end-of  their quaTified 1ives, there are
on\y-twO'accoptablo pn:sibi\itidt:\i(:)wrop\:cc the components,
and (b) retest the componentst
staff Assessment:
The NRC staff agrees with the view (stated above) that guidance on the
yse of plant data to modify the projected qualified 1ife of EQ
components would best be pursued as an industry initiative. However, 10
the extent that focused attention is placed on operating plant
experience and PRA information, equipment performance, condition and
environment monitoring, root cause assessment, and trending of
information in order to {dentify and correct any EQ deficiencies that
may exist on an ongeing basis, this concern becomes one of minor
importance.

Some licensees expressed the view that Information Notice 92-81,
"potential Deficiency of Certain Instrumentation and Control Cables,”

was not well focused and created confusion.

pear Reyiew Comnents:

:. There is some truth to this. Again, we should never forget that
human activities are subject to human failings. Hopefully, we
have learned from this.




Merits analytical resolution, - 1f confusion exists, there is 3
need for clarification, Perhaps more jmportantly, there {s a need
te answer the questions raised as'a consequence of the fact that
the Sandia National Labojatoriesatesting apq]iod all irradfation
(aging plus accidcnt;dosos)«p;ionggq¢lhornt aging. It has been
claimed that this procodurn,prpducnd'uuch more cable degradation
than efither the sequence'of thersal “aging followed by aging-and
accident-irradiation orsti.e ‘sequence of aging irradiation, thermal
aging, and accident frradiation.

(nformation Notices*(includ{ngInformation 92-81) are ‘provided for
the edification of 1 censees and. do not require a responss.
However, if the information contiined in an Information Motice 13
applicable’to a“part1cﬁlariliccnspa's;structures. systems, ard
components, then thatilicenses (¢ expected to take corrective
actions as necessary to maintain safety in accordance with the
requirements of the Code of Federal Regulations. Information
Notices are often written in a general form in order to provide
2ffected )icensees with the flexibility that may be necessary to
ninimize the impact of 2 potential resolution. specifically,
information Notice 92-81 discussed failures of cable jackets and
insulation manufactured by two specific vendors. Plants having
these cables in environments represented by the test environments
in which the cablss falled, shpuld,conduct an investigation to
determine if andluhlt):corroct‘vgﬁlctton {s necessary and proceed
with that act on.,ﬁF1na\l&3§%n grmation Notices always provide an
NRC technical contact(s)™¥TL cansees should use the ‘applicable

technical contact to.discuss clanification as necessary.

staff Assessment:

This is a valid concern. While it is important to alert the industry of
potential problems with equipment qualification, the NRC staff should
take care not to act prematurely before enough is known and understood
about the specific problem that has been identified. In the case of IN
92-8]. there was some controversy about the aging sequence that was used
by Sandia Also, frrespective of failures, under the accepted
methodology a single successful test result provides sufficient basis
for qualification and the NRC staff was not clear as to whatl specific
conditions the suspect cables were not qualified for

10 CFR 50.49 does not define the Lerms »similar® and "significant”™ and
guidance 15 needed on how to use these terms

3. | am not aware that this 1s sti1) an issue.

b. See the enforcement files.

We can't have it both?ﬁaysi;{On;xho one hand we criticize the NRC
for being too pruscripttvd.'and on the other we want to prescribe
even ordinary and commonly used terms which. in their usage in £Q
context, have none other than their dictionary meaning.
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An NRC/EPRI ‘dictienary was prepared to provide definitions and
agree on terminology.

Merits analytical resolution,

To date, the NRC staff has:interpreted the term *similar® in the
context of EQ to mean;“the same"; the term *significant® in the
context of EQ has been primarilysleft to the discretion of
11censees and applicants.

"I(( E"!Hmlm

onfusion of this nature 15 best addressed through industry initiatives.

v

The NRC staff should encourage and be supportive of such efforts.

SUMOALY
Based on the staff's review of NRC ovorsight issues, the following
recommendations were made:

The NRC staff should encourage industry inftiatives to improve the state
of equipment qualification, and changes in the regulation (10 CFR 50.49)
chould be made to facilitate this approach. Specific methodologies,
approaches, techniques, and details that are acceptable to the NRC staff
for estab)ishing and maintaining EQ should be provided through the
issuance of Regulatory Guides, the Standard Review Plan, NUREGS, and
other documents where changes can easily be made as more information
becomes availabie and advances are made in the state of EQ technology.

The NRC staff should be supportive »f industry inftiatives to: (a)
improve and streamline EQ requirements, methods, and practices bazed C"
the knowledge that has been developed over the last two decades; Ard (b)
gse PRA and other techniques to better foc: EQ requirements a. g hle
place EQ issues in proper perspective.

The NRC staff shou\d establish a more focused program of EQ oversight

by (a) establishing and maintaining a high level of expertize in ihe
area of £Q: (b) matntaining £Q guidance documents and the SRP up to oule
based on advances t at are made through research and industry
initiatives: (c) developing and implementing ongoing £Q audit and
inspection programs; (d) setting a low threshold for reporting of EQ
deficiencies so that the staff will be better informed of EQ problems
that are being identified and better able to recognize and resolve
emerging £Q issues; and (e) better managing and directing EQ research

activities.

The one issue that remains to be addressed relative 10 JCOs is that the
orocess does not recognize the need for an exemption from the €Q rule

»

per 10 CFR 50.12.

s a very specialized area and requires a certain level of
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all NRC field inspectors to be experts in this 3;51. lb&& \595
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training and qualification {s necessary and should be provided.
Resolution of specific £Q predlems that are controversial or beyond the
knowledge level of field inspectors, should be discussed with the HQ

stafl.

Research is good to 3 point, but there are 1imitations to what can be
accomplished. The results of past research efforts as well as other
insightful information relative to £Q should be catalogued and the
information should be well understood and related to specific equipment
applications, as appropriate. Any further research should: a) be based
on a well defined need for additional information, b) be pursued only if
there 15 a good 11kelihood that the desired information will ®

obtained, and c) be pursued only i{f the cost of research {s justified in
terms of the expected benefit to public health and safety.

while 1t 1s important to alert the industry of potential problems with
equipment qualification, the NRC staff should take care not to act
prematurely before enough 15 known and understood about the specific
problem that has been identified.
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Miscellaneoys Peer Review (ommenis

The 1ist appears to have at least two problems.~iFirst, 1t presents both
sides of most concerns identified (on the one hand,”the old criteria,
requirements, methodology were too rigorousf'proscriptivn.aand onerous;
and on the other hand, they were not‘stiff1cnough):¢+Sccond.jtho 1ist
doesn’'t reflect much study of what was done in fcensing and opcratln?
reactor £Q actions in the 1984-89 time frame:” For example, ground rules
were dorumented concerning cold shutdown, the escalated enforcement
actions for 30-some plant site inspections”{ntroduced considerable
consistency with regard to si n1f1cant§glo\ntionr?'and the EQ inspection
procedures addressed PRA for the sample selection process.

Here's an example of what ha been doné. The Franklin TERs of the early
to mid 1980s documented EQ reviews for all of the master 1ist equipment
at a)) of the operating reactors. Ouring the EQ inspections, we found
good and bad aspects, including the faflure of many 1icensees to
fdantify all equipment ruqum?q qualification, and we butlt on the
foundation of the TERs. One of the strong points of the TERE wis that
they addressed the plant functional requirements for gach component; the
component had to be shown to be capable of performing specified
functions for a specified environment (i.e., don't ask me if it's
qualified, ask me what 1t's qualified for). It wasn't over-simplified
generic analysis, it was real world.  .The Franklin TERs weighed .several
hundred pounds. Was the information An them evaluated as part of
formulating the present 1ist? Some of,the criticisms wight read
differently if they were.

15's too bad that EQ ‘was consigned”to”Vimbo"for so many years prior to
the present resurrection. Continuity was prettyfthoroughly disrupted,
and those of us who plowed thousands of ‘hours into EQ in the 1980s have
discarded and forgotten considerable information that might be useful
now.
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April B, 1992

MEMORANDUM FOR: Thomas £. Murley, Director
Office of Nuclear Reactor Regulation

[HRY : Willtam 7. Russell, Assocfate Director
for Inspection and Technica) Assessment
Office of Nuclear Reactor Regulation

FROM: Ashok C. Thadani, Director
Division of S{stc-s Safety and Analysis
Office of Nuclear Reactor Regulation

SUBJECT: RISK IMPACY OF *OLD* ENVIRONMENTAL QUALIFICATION (£Q)
REQUIREMENTS FOR ELECTRICAL ELQUIPMENT AT OPERATING
NUCLEAR POWER PLANTS

In response to your request, the Probabilistic Safety Assessment Branch
(SPSB/CSSA) performed a preliminary risk analysis %o quantify the risk impact
of electrical equipment qualified under the *01d* £Q requirements (1.e., DOR
Guidelines or NUREG-0588 Category 11 requirements). Due to limitations in
current PPA models and data, a screening evaluation was perfo-med. The scope
was limited to core damage prevention and in-containment electrical
components.

Plant specific analyses were performed for two PWRs (Sequoyah and Surry) and
one BWR (Peach Bottom). The results of these preliminary analyses indicate
that the risk impact ot "0ld" EQ requirements is plant specific and could be
significant. For an accurate quantitative assessmert a more detailed risk
analysis 1s required. Detalls are included in the enclosed report.

Should you have any questions regarding this preliminary risk analysis, or
need additional information, please contact Nick Saltos of my staff at

$04-1072
Original signed by A C Thadani
Ashok C. Thadani, Director
Division of Systems Safety «nd Analysis
Office of Nuclear Reactor Regulation
Enclosure:
As stated

cc: w/enclosure
C. McCracken
L. Kokajko
P. Shemanski
A. Dummer
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