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M MORANDUM TOR Ashok C. Thadani, Associate Director
for inspection and Technica)l Assessment

| ROM Martin J. Virgilic, Acting Director
Diviston of Systems Safety and Analysis

SUBJLCY RCSULTS OF THC SURVEY OF EQ EXPERTS (EQ=TAP ACTION 17(M 3.¢)
(TAC. MD5648)

Av Qracussda In the staff's Cavironmental Qualification Tesk Action Plan
LU-TAP) of Juno 16, 1993, we are por!orm1n? 2 programmatic review of

environmantal qualification (EQ) for electrical equipment. Our efforts in
\his rogard are specifically defined under Action [tem 2 of the EQ=TAP, which
neludes the following aleamants:

3.0 Review License Ranewal Background Information
J.bh  Review lire Protection Reassossment Report
¢  (Vieit Opintons from OLhers (Regions, £Q Cxperis)
3.4  Review [xisting EQ Program Requirements
1.0 Roview NRC Audit/Inspaction Practices
3.f Hoview Licensoe Implomentation Prantices
3.0 finalize Review Results
ur obJective in completing 1tems 3.4 through 3.f ‘lbOVC) is Lo fdentify
potontial [0 fssuos and concarns Lhat may deserve further staff consideration,
L ois Important Lo cecognize Lhat this part of our programmatic reviaw (s not
ntended Lo resolve or Lo oltherwise address any of the EQ fssues that are
iont 1f1ad. Aftar items 3. throu?h 3.7 of the EQ-TAP have been completed,
of the TQ tssues wil)l be consolidated and lgoc1f1c011y addressed in the
staff's fina) roport undar item 3.¢, "Finalize Review Rosults," which will

e rocommandations as aparopriate., Our final report 1s scheduled te be
npleted by August 30, 1994,
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Ashok Thadan! “ 2. June 12, 1994

With this report we have completed the review associated with ftem 3.¢ of Lhe
LO-TAP, *EYicit 0§1n|ons from Others (ko?ﬂona. £Q Experts),” and our
ovaluation Is enciosed for your information, The potont1|1 fssues that were
ldontified during Lhis review will be assembled and addressed in our final
report along with any other potential {ssues that are fdentified as we
complete the olther 1tems In the EQ-TAP, Please contact me {f you should have
any questions regarding Lhe enclosed evaluation,

Original Signgg By

Martin J, Virgilio, Acting Director
Division of Systems Safely and Analysis

Closure
() SURVLY RISULTS OF NRC AND INDUSTRY EQ EXPERTS
Appendix A Cnvironmental Qualification Survey
e B - Outstanding 1ssues, Problems, and Recommendations ldentifled
hy Survey Participants
ppendix C - Environmental Qualification Survey Full«Text Responses from
NRC and Industry Experts
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Enclosure |
[Q SURVEY RESULTS OF NRC AND INDUSTRY EQ EXPERTS
(TAC NO. MBB648)
0 INTRODUCTION
Ay discussed fn the Cnvironmenta) Qualification Task Action Plan (EQ-TAP) of
June 16, 1993, the staff is porform1n? ¢ reassessment of the NRC environmental
qualification requirements for electrica) equipment. Action Item 3 of Lhe
LQ-TAP 1ists those actions that pertain to the programmatic review of ([Q,
which include
J.a  Roeview License Renewa) Background Information
3.b Review fire Protection Reassessmont Repor!
El1icit Opinfons from Others (Regions, EQ Experts)
Roview Lxisting £Q Program Requirements
Reviow NRC Audit/Inspection Practices
Review Licensee Implomentation Practices

Finalize Review Results

cular evaluatieon {s intended to address EQ-TAP Action Item 3.c,

Opinions from Others (Regions, £Q Exgortn).' The specific objective

tnis ovaluation 1s to fdentify potential EQ issues and concerns by
surveying LQ experts within the NRC and the industry. The EQ survey was not
ntended to be a comprehensive review of al) {1ssues related to EQ, but rather
rmal for a Largel group of ox?orts L0 axpress their ogin%ons And concorns
iing the dovelopment and implomentation of the EQ rule, and other issues

ted to £Q

nately, all of Lthe Issued and concerns thal are identified during the (Q
ammalic review will be consolfdated and discussed in the fina) report
AP Action [tem J.g). Therefore, this evaluation does not include

(¢ rocommondations for further staff actions

PURPOST AND SCOPE OF THE SURVEY
IAF Includes, amung other Lhings, a programmatic roview of the NRC [Q
As part of Lhe LQ programmatic review, the staff daveloped a survey
nformation from NRC and fndustry EQ experts so that potential
ms that may sti)] exist with the current £Q regulations could ba
f1ed, documentied, and addressed as part of the task action plan.

taff selected 20 NRC and 14 industry experts to participate in the
The survey participants rogrosontod 2 wide range of EQ oxportise,
nspectors fnvolved in EQ compliance inspections, to NRC managers

-

nsible f%c [Q program development, Lo industry consultants rosponsible
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for implementing 1icensee £Q programs, L0 Lost engineers at private and public

aboratories responsible for ccuducting the [Q qualification testing. The

survey w2s voluntary and the participants wore instructed Lo answer only those

questions in thelr areas of exp/i 1se, The staff advised Lhe NRC regional

ol e axporte that their individua! expertise was detired and thal a

' ons)® response was not required. Of the 34 [Q experts sclicited for Lhis
22 providod writlen rosponses for A response rate uf approximaioly

. rvoy gathered information about frur aress related to Lhe dovelopment

and implomentation of the [Q rule (10 C/R B0.48); namely 'Prer|MMatic

Roquiremants,® "Operating Cxperience,* "EQ Inspertions,® and *Miscellaneous.”
he topics were selacted to give the participanty the opportunity to axpress
their views on a wide variety of topics related to [Q. A copy of the survey
ont Lo Lhe iIndustry (Q experts {s atiached as Appendix A, While L was Lhe
nient of the staffl to keep the NRC and industry surveys identical, one
uestton (NRC Question DS), requesting the names of additional [Q experts to
be tactod in this effort, was not included In Lthe Industiry’'s varsion of the

rviy and was replaced with another [Q-related question,

the wtaff contacted each participant by phone prior Lo distributing the

CiUrvny The participants were briefed on the purpose of the survey and gliven

| he portunity to ask questions, The participants were given 30 days to
mpiele the survey

SUMMARY OF 1l "0 SURVEY RISPONSTS

sumiary of the cumments, opinions, end recommendat ions made by the experts
ating In the survey (s provided balow The outstanding issues,
avd rocommandat ions contained within the responses to the survey
extracted and are iIn¢luded as Appendix B.

experts answerod all questions, therefore, the tynopses given halow
presentiatl .ve of uﬂ]] those expertis Lthatl did provide 2 responie Lo @

lar question. A complete, unedited text of all survey responses 1s
od In Appnendix |

Programmal ic Requirements - Section A

es Lol Al: Are the roguistions (10 CFR 80, 49‘ adequate to ansure plant

calely guring and following design basis events? Do you believe there are
nwarranted requirements? Are the differences in EQ requirements for older
vi. nowdr plants Justified? What specific changes would you recommend?

ugh most roespondents repliod that the current requirements (n.g

50 49) were adequate Lo ensure plant safety during and after a design
cident, and that tho reguiations wore noither Loo tirict nor

inted, many respondenls provided recommendations for improvements in the

mend s Some respondents staled Lhal some issues, for example, allowing
ants 1o be qualified Lo requirements othor than NURIG-0888, Category

ing ot "sound reoasons Lo Lhe Conlr‘fy' when r.p\.c‘ng {0 oqQuipmont ,
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may be inadequate Lo ensure plant safely. These 1ssues have been identified
by the staffl as outstanding problems and inciuded in Appandix B.
Approximately half of Lhe raspondenis stated that the differences in Lhe
requirement s belween older ?lants and newer plants were Justified; Lhe
rospondents wore oqually split on whather the marginal safely benefit gained
from upgrading oldar plants Lo the nower standard was Justifiad by the
significant costs associated with upgrading the plants,

Question A2 Does the existing qualification methodo!lsgy provide sufficiont
bas's to conclyude that electrical equipment will be able to mitigate the
effocts of a)) postulated accidents ovor the entire range of quaiifiad 1ife?
Are the current standards, procedures, and techniques used to conduct
component type-testing satisfactory for ostablishing the bases for
environmental qualification? Wwhat specific comments and recommendations would
you make relative to the qualification methodology for: a) older plants? b)
nower plants?

Munt respondonts felt the sxisting qualification methodology provided a
wfticient bhasis Lo qualify equipment, However, some respondents expressed
concerns over Lthe standards, procedures and techniques used Lo Lype-tos!
individual compononts., The respondents also provided some specific
recommendat tons on improving qualification mothodology, which have bheen

ine ludod tn Appendix B

Question Al Is the burden of qualification appropriate to the importance of

the equipmoent being qualified? Does the safety significance of the equipment

Justify the [Q requirements that are being imposed? What role, If any, should
risk significance (e.g. probabilistic risk assossment) play in formulating EQ

requirements? What changes would you recommend?

while most of the respondents agraed Lhat the burden of qualificalion was
appropriate to the importance of the equipment being qualified, some commented
that the scope of the equipment (e.Q., QQul?mont in radiation harsh only
areas) inclouded in the rule should be reevaluated, While there was no

consensus ahout the benefits of incorporating risk analysis into the ((Q
process, the rospondonts provided a broad range of opinions and
recommendat tons ahout the safety significance of [Q equipment and Lhe role

that probabrbitistic risk assocsment (PRA) should play In [Q regulation, some
Lowhich have heen included in the oulstanding 1ssues and rocommondalions |n

,'.' pendgtx i

Juestion A4 What are the strengths and woaknesses of the existing EQ

requirements as they pertain to: @) older plants? b) newer plants?

Ihe major strengths attributed Lo the EQ requirements as seen by the

respondents inc luded

[0 requlations are based on (1) the colloctive toechnica) know=how and
Judgment of wt 11 ities (Including EPRI), standards commitions (including
NRC participants), national laboratory staffs, and the NRC staff who
taued the requirement<, and (2) twenly yoars of qualification testing
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experionce, aboutl fifteen yaars of research testing at Sandla, hundreds
of years of plant operating experfence, and accident exparience at TMI,

for newer plant equipment, the LOCA/MSLE testing of aged samples
rasulted in somewhat more realistic predictions of equipment performance
under accident conditions as opposed to the older plant equipment which
could be qualified using separate effects/analytical consideration of

44 \hg

Some viewed the significant environmental and operating time con-
servatism inherent in the qualification process as a strength.

The major woaknasses identified by the respondents are presented here and have
been consolidated and included in the Yist of 1ssues and problems in

Appendix B

somo of the torms and acceptance criteria for qualification used in the
rule need to clarified so that the implementation of the rule will be
morg consistent,

A componont noads to successfully pass only a single tast to be
(JA.!$('°d

Ihe requirements to qualify equipment at older plant were not as
stringent as those at newer plants; for example, requirements covering
Aging, margin, and synargistic effects.

No provitions are made in the qualification tostin? of EQ equipment to
account for abuses seen during Lthe normal service 11fe; for example,
cable damage from trampling,

der plants wero allowed to ﬁun11fy components using analysis for some

offocts, such as the effect of spraying.
The £Q process does not adequately account for the "weak links" {n
safety systoms; such as cable installation damage.

Mild environment equipment {s not covered by current regulations.

Changes fn manufacturing techniques and materials used when refurbishing
oquipment may not bo adequately addressed by the original qualification
documentation,
Juesilon AS: Are you aware of any specific problems or difficulties that
currontly exist or that existed in the past with implementing EQ program
requirements? Please distinguish between older and newer plants,

Although many respondents roplied that they knew of no specific problem that
rrently exists, some respondents did identify some problems that they

ons ider unresolved A summary of the problems is included below and have

also been included in the problems listed in Appendix B.




Licensees neod to walkdown and document the location of all safetly
equipment so that eppropriate DBA paramaters can be used to qualify the
equipment .

The NRC currently recognizes three different qualification standards,

interpreting the test data and standards by the NRC and the licenseos
has caused problems.

when qualifying equipment, licensees use bulk containment temperatures
instoad of more accurale iocc!izcd Ltemperatures.

Adequate similarily between the tested equipment and the eguipment
installed fn the plant has been & problem,

Plants built before the current qualification standards were subject to
purchasing requiremants that contained 11ttle in the way of performance
standards for cable systoms (1.e., cables and their connoctors) in harsh
conditions,

The cost of EQ testing s a barrier to entry for the introduction of new
product and now technologies,

Sevoral problems exist with EQ testing, such as, inadequate simulation
of containment spray effects, improper use of accelerated aging
techniquas, a lack of consistency in what {s required to be included in
tho Lest program (espocially in older plants), and test requirements
that arn Loo consarvalive,

Documentat fon requirements are Ltoo burdensome with 1ittle safely
benefl i,

QJuestlon AE: Are the current EQ requirements for older and newer plants
adequate for plant operations beyond the current 40-year operating license

(+ o, for 1icense ranewal)? Which EQ issues need to be addressed for
continued plant operations Leyond 40 years? What modifications would you make
to the existing €£Q requirements for licenss renewal?

Moyt rospondonts ngrocd that the current regulations were adequate for
porations beyond 40 years, slthough many respondents also included
recommendat lons for modifications and improvements that would enhance the
veaulations,

NIC rospondants ciled aging, m.rgins. bynargistic offects, differing testing
ang documentalion requirements (belween the qualification stlndards?. lack of
continuing inspector training on £Q, lack of a continuing EQ inspection
program, and the tdentification of maintenance activities necessary Lo extend
tho 1ife of components to the end of the renewa) parioo as fssues that need Lo
be addrossed for conlinued plant operation bayond 40 yeers. Industry
rospondents staled that there wore no s?0c1f1c EQ 1ssues to address, bul ncted
that 1iconsons should be allownd mora flexibility to doevelop analytical
solutfons to spacific (Q-related equipment f1ssues.
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Outstanding fssues and recommendations on this subject have been incorporated
into Appendix B

3.2 Operating Experience - Section B

Quesilon B1: In genera), how is EQ equipment actually aging (in service)
compared with the squipment's predicted 1ife?

Most respondents stated Lhat, generally spesking, qualified equipment i3 1?1n9
as oxpoacted or more slowly than expected. Ros?ondcnts acknowledged severa
nstances where oquipment failed due to therma! aging, but expleined that in
the majority of those cases the service environment was more severe than the
destgn environment, Most of the NRC experts responded that they had
Insufficient information regarding the condition of equipmeri to make an
nformod response
Ouesiion B2. Describe problems you have encountered with EQ equipment. Do
some components routinely fai)l before the end of qualified 11fe? Are
component qualified tomperatures and radiation exposure levels consistent with
thair ectusl in-service environment?

Most respondents agreed that equipment is not routinely fafling due to aging
effects, however, qualified components that have failed due to the effects of
a0ing have been the subject of Informat.on Notices, Bulletins, and other
generic communications. Industry experis responded that the actual operating
environments have contistently lower temperatures than the predicted
temperatures used in the qualified 11fo calculations, while NRC experts noted
that, even in service conditions milder than the design environment, cables
and other components have falled due to higher than predicted localized
temperatures or radiation,

Juestion B3 Do you belfeve that maintenance performed on qualified equipment
s sufficient to maintain the equipment's qualification? Is there maintenance
being performed on equipment or components that may have an adverse affect on

£Q7

Most respondents belfeve Lthat maintenance practices at nuclear powsr plants

arc adequate to maintain Lhe qualification of EQ equipment. Maintenance

practices ‘dentifind as problematic in Lthe past and documented in NRC

inspection reports have been addressed. Most respondents also stated that
rrent maintenance practices are not having an sdverse offect on [Q

\ 7 s
cquipment

Questien B4 Discuss your views and opinions of specific cases (current)
whore replacoment equipment was not upgraded to 10 CFR 60.49 requirements
because licensees reference *sound ressons to the contrary (R.6. 1.88)7°

Most industry respondents agroed that older equipment 15 appropriately being
uparaded to the requirements of 10 CFR 50.49 and that the use of "sound
reasons Lo the contrary® {s measured and Justified. Some NRC respondents
bolieve that the sound reasons Lo the contrary were intended Lo be used on a
one Lime basts and nol Lo be used repeatedly 48 an excuse not Lo upgrade
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oquipment as It 13 replaced. Refer to the full text responses appearing in
Appendix C for a complete discussion of Lthis toplc.

3.3  [Q Inspection Activities - Section €

Quesiien Cl: Were the NRC EQ inspections conducted with the appropriate scope
and depth and in » consistent manner? Are you sware of any specific
woaknesses associated with those inspections thet need to be addressed
relative to: a) older plants? b) newer plants?

Doth industry and NRC respondents stated that the inspections of EQ prongMl
conducted in Lhe mid«1980s were performed with the appropriate scope an

depth. No weaknesses In scope or depih wers cited, though some inspeciors
stated that the four days (or less) of actua) 1nsPoclton time did not allow
them to parform as inedepth an assessment of the licensee’'s program as some
had desired, Some respondenis noted that the consistency between inspections
may have varied, bul that {t was to be expected, and the teams became more
consistont after gaining expearience.

Outstanding issuas ard problems associated with EQ inspection activities have
beaen Incorporated into Appendix B.

Quesiion C2: What safety-significant Yssues have been identified as & result
of EQ inspections? In your opinion, have these issues been adequately
resolved?

fhe respondents, mostly NRC experts, described some of the safety 1ssues
dentified during the [Q program inspections. According to the respondents,
no safaly significant issues remain outstanding, and the issues identified and
the onforcement action taken are wel) documented in the inspection reports.
One respondent stated that the benefit of the EQ inspections was to refocus
the (0 activities on the actual installed conuition of the equipment rather
than just on the adequacy of do.umentation.

Quesilon L3: Is sufficient emphasis bo1n? ?IICOU on EQ in the current
¢!

inspection program? Are inspectors suff
you recommend?

ently trained? What changes would

Many of the respondents answered that 11ttle or no routine inspection activity
s conducted in the area of EQ. NRC respondents stated that thiz has resulted
n a reduction in regional expertise. To address this 1ssue, the NRC

respondents suggesied developing training modules, including the discussion of

(0 toplcs during inspector counterparts meetings, and development of a

pariodic inspaction program,

3.4 Miscellaneous - Section D

Qvesilon DI: To what extent should maintenance and surveillance/condition
monitoring be credited for demonstrating continued equipment qualification?
Are you aware of any survei)lance or condition nonitor1n? technigues that can
be used to provide some assurance of remaining service 11fe? Do you have any
specific recommendations in this regard?




Most respondents agreed that condition monitoring should be an important part
of any ~ontinuing aging management groqrcn. althou?h miny suggested that more
rosearch s needed to develop useful condition monitoring techniques. The
abilitly Lo determine wheiher EQ equipment maintains the margin to withstand
the offects of an accidant s sti1) a concern. Some stated that routine
survelllances and maintenance alone are not enough to verify continued
qualification of most equipment, Specific recommendations have been Included
in Appendix B,

Quesiion D2 Should credit be given for other initfatives such as the
maintenance rule for establishing and monitoring\maintaining equipment
qualification? Do you have any specific recommendations in this regard?

Most respondents stated that the information oblained through activities
related Lo the maintenance rule should help in determining Lthe qualification
status of [Q equipment, but that the information should not be the sole basis
nodetermining the equipment's qualification. The performance-based approach
to the maintenance rule would 1§|nt1(y cases where harsh environment equipment
cxperiences unacceptable faflure rates during operation, It would not

dentify aging degradation that {s not advanced enough to impact the equipment
fatlure rate in tha benign environments of plant operation, but may be
advanced anough to compromise Lhe safely function of the equipment under harsh
environmenl common cause stressors in & detign basis accident. This reduction
in marg'n can only be addressed by environmental gqualification testing.

Vueallon Dd: What cther options or approaches to establishing and maintaining
(Q reguirements would you recommend?

The respondents provided sevara] alternative approaches for establishing and
maintaining [Q requirements, some of which have been incorporated into the
oulstanding tssues found in Appendix B, For a complete summary of options and
approaches provided by the respondents, refer Lo Appendix C.

Question D4 (Industry Only) Describe any specific EQ fssuest or topics that
you belleve deserve further resesrch.

three 10 1ssups were identified by respondents a: needing further research,
the first postulated that mild environment components sugjoctod Lo severe
operating conditions, such as self-heating, should be required to determine a
qualified 1ife. The second invelved whether the actual installed stresses
seen by cable systems are represented in the EQ programs for qualification.
The final respondent offers a recommendation to develop a joint NRC/industry
rosoarch program to test equipment from plants that have operated for longer
than 20 years

Quustion DS (NRC Question D4) Do you have any additional commsents or
observations relative to the adequacy of EQ or EQ program requirements at
commorcial nuclear power plants?

Several comments related to the Adequacy of L0 program resuirements were made
hy the respondents.  See Appendix C for the full text responsas 1o this

Questiior




W rolatad Taaye wah tdentiFind and Included In Appendix B, The tsgye
vven the ineffective poliey praviding preseriptive regulation for complex
a Panieh AUth an aging

J otk D6 Do you know of any Viterature that may be helpful in addressing
Chrs iahue, wugh ak published reports, studies, artieles, ote.?

o Cotuntaine the complete Yist of Titerature recommandad by (he
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cpune ol Lhin Aurvey wab Lo !nont|f{ potential lesues Lthat may sttt
wilh the (yrent l(} regulatoons 40 Lhat thay could be addressed as parl
g TAE The staff has reviewsd Lhe Survey PeEpOnEss an7 arsembled a
Corangen, problema, and recommendal lons Lhal wers (dentified by the NAC
viry wapart s antd has IngYuded l?om in Apgonnil B, The staff Included
vt Laaudh and problems adequalely deseribed by the survey respondents
voltdated those feduns and probiems with 4 common Lheme,

sulta or Uhe survey have aleo boaen shared with the Offiee of Research
atr uwe 0 develaping the researeh efforts called for in the (Q=TAP, |In
members of Plant Syslame Aranch used the Miryey resulte Lo develap
ol diacuanton tapies tar the informal fon Ql(hﬂ‘\r\g AR ICARRERY
vl uhider lask 3.0 of the () 1AP,




APPENDIX A

ENVIRONMENTAL QUALIFICATION SURVEY

Background Information

Name (Optional)

1Q Experience

NO!I for the purpose of this survey, “older plants” will be those plants qualified under
the Division of Operating Reactors” (DOR) Guidehnes, or NUREG-0588,
Catcpory 1 orequirements. "newer plants™ will be those plants quahﬁcd under the
NUKEG-OSKR, Category | requirements. I you need copies of these documents
o respond 1o this sunvey, please contact Chnistopher Gratton

Programmatic Requirements
Are the regolatons (10 CFR S0 49) adequate 1o ensure plant safety duning and
tollowing design hasis events? Do you believe there are unwarranied requirements?
Are the differences in TOQ requirements for older ve. newer plants justified? What
o hanges would you recommend?
Does the existing gualificanon methodology provide sufficient basis to conclude that
clectrical equiproent will be able to mitigate the effects of all postulated accidents over
the entire range of gqualified life? Are the current standards, procedurcs, and
(echmig used to conduct component type-testing satisfactory for establishing the
hases for environmental guahification?  What specific comments and recommendations
WO makye relatve o the quahfication methodology for: a) older plants? by
s the ! cnoob gualihcation appropnate 1o the importance of the equipment being
Does the safety signecance of the equipment justity the EQ requirements
1are hemg imposed?  What role, 1f any, should nisk significance (e.g. probabilistic
risk assossment) play an tormulating EQ requirements? What changes would you
e :
J What arc the strengths and weaknesses of the existing EQ requirements as they

T 0 older nlants b) newer piants”?
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y Are vou aware of any specific problems or difficulties that currently exist or that
¢ nothe past with implementing EQ program requirements? Please distinguish
bt older and newer plants

¢ Are the current EQ requirements for older and newer plants adequate for plant
operabions beyond the current 40-year operating hicense (i.e., for licerse renewal)?
Which EQ issues need to be addressed for continued plant operations beyond 40
years? What modifications would you make to the existing EQ requirements for

{ rencwal?
."x' o A ;)‘:' ‘-' )&
b ral. how s 1O equipment actually aging (in service) compared with the
{ " { .
I Descnibe problems you have encountered with | Q equipment. Do some ¢o nponents
f hetore the end of quahnied hite?  Are component gqualified temperatures
CEPDOSUTC IOV consisient with their actual in SCrvice g‘fl»!.’l”‘.'Y?L'Yﬂ')
‘ beaeve that mainicr.ance performed on quahified equipment 1s sufficient to
(! quipment’'s gqualification? Is there maintenance being performed on
eq ntor components that may have an adverse affect on EQ?
: ' your vicws and opimons of specific cases (current) where replacement
ent was not upgraded 10 10 CFR 50.49 requirements because licensees
reference "sound reasons to the contrary (R.G. 1.89)?"
- T SUAS SEARSNL
¢ NR(O | (J mmspections conducted with the appropriate scope and dL’;W‘ and it
Are you aware of any specific weakneases associated with those
> !

addressed relative 10: a) older plants? b) newer plants?

vl 1
\ i ¢s ha bec identifeg a resuit of Q) nspectior |
} r T r
\ WA Al GiICHy L HyY el
y r ¢ 4 \r | 8 ) n the rrent insnpect n nroeran . Are
§ LCO | A, ic < VI ) Bl VIR
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Misceliangous

To what cxient should maintenance and surveillunce/condition monitoring be credited
for demonstrating continued equipment qualifization? Are you aware of any
surverllance or condition monitoring techriques that can be used to provide somc
assurance of remaining service life? Do you have any specific recommendations in

ven for other initiatives such as the maintenance rule for
nonitoring maintaining equ sment qualificaton? Do you have any
nendations in this regard?

tons or approaches to establishing and maintaiming EQ requirements

ccommend?
any specific EQ issues or topics that you beheve deserve further r

i have any additional comments or observations relative to the adequacy of EQ
) program requirements at commercial nuclear power plants?

w of any literature that may be helpful in addressing this issue, such as

WOrt tuchies, arncles, etc.”




APPENDIX *

Outstanding Issues, Problems, and Recommendations
ldentified by Survey Participants

The staff reviewed all of the responses submitted as part of this urvey and
extracted those responses containing issues or problems related to EQ.
Responses with similar issues or problems were consolidated into single
statements The full text of all responses is provided in Appendix C.

The following issues, p-oblems, and recommendations are presented for further
consideratinn by the staff:

(a) The following 1ssues and problems relate to the current qualification
testing methodology:

The test conditions require ervironments that could never occur
simultancously o- sequentia’iy to any device. The requirements for
outside containment HELB equipment and radiation harsh only equipment are
also not credible

There are currently three different qualification methods accepted by the
NRC This creates confusion for the licensee and inconsistency for the
requlator

The seqguence of exposing samples to full radiation dosages before LOCA
exposure 1s unrealistic and too conservative.

A single qualifying methodology for all EQ equipment is rot cost- or
safety-effective,

Allowing qualificetion of £EQ equipment based on the results of a single
laboratory test without requiring periodic retests does not provide enough
information on which to base qualification.

worst case voltage during the accident is not a qualification test
requirement .

Time and dose rate requirements for testing suggest that equipment
qualifrcation extends beyond the DBA and into severe accident space.

lesting does not account for steam leaks and inadvertent spray actuations
guring normal operation (DOR plants), and the self-heating effects of
cables 1n the worst case cable bundle.

The effects of containment spray have not been adequately simulated during
qualification testing.

Cable gualification does not account adequately for deformation of jacket
and insulation at high stress points, the effects of high humidity and
high temperature, and local vibration,

Older plant equipment qualification 1s not as rigorous as NUREG-0588
hecause the components have been qualified without aging, margins, or
considering synergistic effects,
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Some significant aging mechanisms cannot be accelerated. Some aging
mechanisms required to be simulated for all samples may not be
significant,

Mandrel bend testing £Q cable samples does not simulate the conditions
seen in the plant.

There is no regulatory guidance on the accuracy of instrumentaticn during
£EQ testing.

Thermally based aging calculations are not precise and maintenance and
inspection activities have not been developed to assist in the aging
management of EQ components.

fxcessive reliance s placed on analytical aging calculations that may notl
be as reliable as testing, especially in pldor plants.

Synergistic effects policy should be reevaluated because in most planls.'
the rad.at‘on dose rates are low enough that the threshold for synergistic
effect, V' never “eached.

T o« ' e, of commercial or generically named components is a
pi n o hen Lhese te s cover various manufacturers, vintages, or designs
LI « 2 anter acing components.

The fol” w.n2 Lrit ng concerns remain unaddressed:

(1) interface effects between components tested separately for
qualification;

(11) the «ffects of mechanical fnstallation stresses on cables;

(i11)  continuous submergence prior to harsh exposure; and _

(iv) the momentary electrical effects from the postulated initial peak

temperature and radiation stresses.

(hanges in manufacturing techniques and materfals used when refurbishing
equipment may not be adequately addressed by the original qualification
documentation for the equipment. '

Ihe following issues and problems relate to the use of risk assessments in
fQ programs:

« PRAs should pe used as the basis for developing graded EQ standards. A
post-accident n.eds analysis should also factor into which EQ systems
and components are required.

« PRAs do not mode) passive components, such as cable systems.
« The accuracy and availability of the data upon which PRAs are based does

not match the mathematica)l sophistication of the models. Consensus of
expert opinion would be preferable.
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+ Several levels of cualification would be expansive to implement,
licensees would ultimately qualify equipment to the most severe
application at the plant.

Ihe following recommendations and discussions taken from the responses in
hppendix C generally support the role of PRA in the development and
implementation of EQ regulation:

* Both the Sandia EQ ping Study and an EPRI report on the risk
significance of equipment show that a risk-based tpproach to safely
classification would lead to a substantially different 11st of Class IE
equipment than given by traditional deterministic methods. Criteria for
the safety classification of equipment based on safety analysis should
be developed ‘o0 allow utilities to reclassify their equipment. Allow
the approach .o be voluntary.

PRA should play & madjor role in formulating EQ requirements such as:
time windows of operability, instrument accuracy requirements, circuit
design requirements for continuous indication of circuit condition, and
testabilfty in normal conditions of the potential circuit integrity
under harsh environments...PRAS musi be realistic {f they are to be used
and they should be used to focus the licensee's limited resources on the
vital circuits,

By contra.t, these recommendations also taken from Appendix C generally do
ot support the use of PRA in the development and implementation of EQ
requlation

Risk analyses should only play a secondary role in deciding safety
issues and influencing EQ.

Risk significance should play a minimal rols in developing requirements
1sk significance depends on component fallure rates during DBE and this
jata 1s simply not available.

« Do ngt try to classify "levels of risk®™ or "importance to safety” unless
a better method 1s developed, and only then {f there is a very great
potential far improvements in safety and performance at reasonable cost.

he following problems relate to the NRC's EQ inspection activities of the
d-1980s ond include problems with the current inspection program:

The mid-1980s inspections emphasized documentation, without a
orresponding emphasis on the equipment’'s safety significance.

The mid-1980s inspections found that many pregrams lacked the
documentation necessary to support the EQ inspection activities,
especially at the older plants.

The £EQ in.pections were conducted on a one-time basis. A periodic
nspection program 15 not being conducted
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« Current inspectors are not sensitive to £Q issusZ, they do not receive
traftning on EQ fssues and standards,.and did not participate in the
1980s EQ inspections. . . - ro )

« There woere fnconsistencies in the interpretation of requirements and
test results.

(d) The following methods are presented as recommendations for addressing EQ

at license renewal:

« To continue the qualified Vife of equipment beyond 40 years, submit a
revised qualification package. Any aging mechanism that might become
significant only during the last 20 years of operation would have to be
addressed, which is the standard practice in any qualification program.
The origina) aging and type-testing pro?van could be reevaluated to
Justify a 60-year 1ife because the utility would present measured
operating environments that are far less severe than the conservatlive
design values used in the original qualification program. This
reevaluation would need to demonstrate the same degree of margins
required by standards and regulations. If the reevaluation does not
support a 60 year 1ife, new qualification test data may have to be
generateoc, or the environmeit of the equipment may have to be mitigated,
or condition monitoring could be used to show that the actual aginrg
degradation of the ftem {5 less than that in the original qualificatien
program. The last resort would be to replace the item. Extension of
qualification would be governed by the EQ requirements appropriate to
the current 1icensing basis of the plant,

« Mainten nce programs for equipment in harsh environments should include
monitoring of certain critical characteristics. The actions required
for 1icense renewal should consist of the following steps:

f, Review all maintenance and replacement activity procedures and
records Lo assure that the equipment has been maintained in a
manner which retains the qualification status.

11, Determine whether the equipment has been operated in the
environments for which 1t was qualified.

R R Determine whether the equipment has been operated in the manner
(modes) for which 1t was qualified.

Iy Determine whether age 15 a significant fallure mechanism in
properly maintained equipment. '

(¢) Moisture transmission through cracks in cable insulation or into the cable

(f)

core through diffusion may compromise an adjacent connector or terminal
equipment not designed to withstand cable transmitted water,

{0 requirements should not include equipment located outside the
containment and exposed to short-term steam conditions or radifation harsh
only equipment due to their low probability of causing core damage and
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their brief exposure to the harsh environment (compared with components
inside containment).

Maintenance programs should be required to monitor characteristics
critical for maintaining EQ.

The maintenance required to maintain EO equipment in & qualified
configuration and the maintenance frequency interval should be specified.

Documentation requirements for £Q components are too burdensome with
Iittle safety benefit, espectally for equipment stored for future use.

The NRC and the industry should endorse a 1ist of EQ components to
eliminate the differences in 1nt|rprot1ng EQ test data., The testing of all
listed £Q components should be approved by the NRC.

There has been insufficient testing on condition monitoring techniques or
on Lhe parameters to be trended to allow a technique to be used to
determine remaining service 1{fe.

Research on naturally .ged cables should ba conducted so that the current
aging formulas can be validated. The NRC and the industry should also
cooperate to develop a program for the testing of other equipment removed
from plants after 20 or more years of service,

The cost of qualification testing is a barrier to the introduction or
adaptation of new products to the nuclear industry.

| icensees do not adequately evaluate the ambient temperatures around EQ
equipment, relying on the average bulk temperature instead of the Tocal
Ltemperature,

fquipmon. thal 1s qualified to the DOR Guideiines and 1s well suited for
fts application must be replaced wiith NUREG-0588 Category | equipment
regardless of whether the upgraded equipment can perform the 2cs1rod
function as well as the older equipment. These important performance
parameters are not included in the regulations under *sound reasons to the
contrary.” ;

"Sound reasons to the contrary® were originally intended to ease the
transition into the £Q equipment replacement requirements of 10CFR50.49.
Those provisions have become outdated and should be removed from the
regulatlion,

The DOR Guidelines state that ongoing programs should exist to review
surveillance and maintenance records to assure that equipment that
exhibits degradation (e.g, cables) will be fdentified and addressed as
necessary. Programs such as these are not generally in place at these
plants
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Under Lhe current requirements, active and passive EQ equipment are lumped
togethar in the development of performince requirements, design require-
ments, maintenance programs, and safety priorities.

10CFRS0.49 does not define the terms *similar® and *significant.” Guidance
on how to us® these terms should be made available,

The regulations do not clearly state the acceptanca criteria for
qualifying a component based on operating experience.

Sefsmic Qualificatfon Utility Group guldo\inos do not recognize the
porformance requirements of eguipment during a design basis event ioaf).
only the damage to equipment that results from a DRE. More specific
selsmic qualification requirements may be nesded.

For plants qualified under the DOR Guide! s and up to the mid-1970s, the
licensee's vendor specifications for EQ equipment contained few
performance requirements describing the acceptable performance of cable
systems under harsh conditions.

Safety-related eguipment located in a mild environment and that
experiences severe environmental conditions due to its operating
condition, such as sc\f—hoatin? from being continually energized, should
be avaluated for a qualified )ife,

Prescriptive regulatory approaches for complex issues, such as aging, are
typically ineffective. It is recommended that utilities be allowed to
analyze solutions to aging and other EQ=related issues.

Maintenance data for older plants should br compared with newer plants to
see whelher Lhe newe, , more stringent EQ requirements resulted in better
equipment being installed.

) Licenseas need Lo walkdown and doc ment the location of all safety

equipment so that appropriate DBA parameters can be used to qualify the
equipment .



APPENDIX C

ENVIRONMINTAL QUALIFICATION SURVEY FULL-TEXT RESPONSES
FROM NRC AND INCUSTRY [XPERTS

NOTL: This survey was conducted anonymously. C[ach respondent has been given a
unique identifrer (e.g., (a), (b)) for cross-referencing of responses, and the
responses have bean alphabetically arranged for each question.

A Programmal ‘¢ Requiremenis

Are the regulations (10 CFR 50.49) adequate to ensure plant safety during
or following design basis events?

a) Soyero acoident\degraded core should be considered in sourte term,
dance on [0 of CG1's. Rule for seismic and mechanical £Q. Seismic
OUG doesr 't recognize performance requirements during DBE, only the
damage aftoer, ot

d) Kegron ¥ believes that the requlations are adequate for design basis
Pyont Ihere have been occasions where our ingpeciors have seen where
nol a the proper requirements ware met .

ateqory | are adequate. Category Il and DOR may not be, especially due

1 aging nffects

| Synergism and dose rate effects need better treatment. "Engineering

Judgement ™ should be addressed,
\ &}
he qualitication requirements are adequate to assure qualification |f
reasonably J;qfqoq They can be easily over applied causing more severe
alivticaton requirements than necessary. One such method of making
rements too stringent 1 the desire for one all encompassing accident

ronmant test profile.  The resulting profile containg conditions that

f never occur simultaneously or sequentially to any device., DOR and

(URLG 0588 Category 11 qualifications are satisfactory as long as norma)
nditions are not severe and reasonable replacement frequencies are in

place. for inside containment, the accident condition is generally much
more severe than the aging condition except for components on hol proci:s
ines or ntinuously energized solencids where care must be taken to
atn ' ng | don’t belleve changes are necessary to the rules wWhen
veplacement o are required, Lho components should either be replaced with
50 49 qual ' fied devices or retested Lo 50.49 requirements.

A M reent requlations are adequate but could be improved
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The regulations are deficient in the area of equipment upgrades. They
only require that the licensee document reasons to the contrary for not
upgrading to 50.49. Thus equipment may never be upgraded to 50.49. The
regulation also does nol tie together the requiremenis of NUREG-0588
Catngory |, and RG 1.89 as being an acceptable methods for mcotin? the
regulation. What ‘s happening 14 that newer standards have been issued
which do not have the same requirements for example as IEEE 323-1874 which
fs endarsed by RG | B9 and NUREG-D588. The NRC guidance has not kept up
with the Industry. Things have become stagnant in this area.

st Vicensees put ir. place an £Q program in the late eighties. | don't
think the program is well implemented. When NRC backed off from the E£Q
inspectionz, licersees dissolved the EQ group and treated 1t as
evorybody's responsihility,

Ihe requlation as such {s good encugh but | doubt {f there is adequate
adherence to the requirements

Ihe regulations are, in my opinion, generally adequate. However, our
cxperience shows arcai where improvements can be made. These are covered
nothe comments that follox. One of the most significant contribut.ons
made hy 50 49 wat the requirement {n [paragraph] (d) to generate ihé now

famous Q tist. | believe this has done almost as much for plant safety as
has the entire [0 proaram! This 1¢ due to the fact that the Q-List gave a
focus to the safety features of Lthe plant equipment that had not been

avarlable previously. The very method needed to generate such a 1{st
forced the plant operators to analyze their systems' and components’
functions and gave thom a tool (the List) fer establishing, tracking, and
controlling maintenance, replacement, and other activittes affecting this
important equipment | trust the Commission 15 maintaining vigilance in
this area and not allowing this valuatle too) to rust away.

Kegulations and the existing qualification methodology arc adequate to

ensure plant safsry during and following design basis events. 1 believe
that the requirements are warranted and appropriate in view of the
ritical functions provided by qualified equipment.

pranciral distinction between these two requirements is that DOR and
cqory 1L permit equipment aging Lo be evaluated by analysis whereas

\teqgory requires that aging be addressed by testing. The introduction

age conditioning 'n EEE Stad 323-73 and 1ts endorsement by RG .89

appeared to bhe sensible when 1t Look place. Howaver, Lhe deficiencies of
viing technonlogy became immediately so evident that 1ELL quickly publisned
an addendum to TECL Std 323 stating 1t was not fts intent that industry
hould undertake research to advance the state of the art to address the
aning requiremert in qualification

The gap between the requirement to demonstrate a qualified 1ife by
acceinrated aging (nther optinng rarely being viable) and the status of
wing technology created a dileema for those engaged in EQ. Manufacturers,
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utilities, and tast laboratories did the best they could: gradually the
NRC accepted certain approaches; and theie were adopted as benchmarks by
the Indut ‘r,

In the aftermath of TMI, the NRC began to question whether the EQ programs
that the atilities had heer accenting were indeed in compliance with
requlatory requirements, A broad £Q review undertaken at that time
revealed extensive deficiencines, most of which ware gensrously labelled as
defictencies in documentation. The deficiencies were ultimately resclved.
mostly by analysis, but in some cases by additional testing

My own approach Lo the dilemma was to conduct EQ programs as well as
possihle within the Timits of existing technology, to urge strongly that
the technological Timitations be Ltaken inlo account in interpreting the
results, and to recommend that other approaches assuring plant safely
0.4 condition monttoring, surveillance, service condition monitoring,
farlure analysis and feedback) be given more emphasis than they were
recelving at that time. for example, | took -the position that a qualified
'ife (QL) established by an accelerated aging program was at best an
estimate with a large uncertainty; | felt that QL estimates should be
subject Lo revision as more information became availahle about service
conditions and equipment performante and as aging technology advanced. |
repeatedly poinped out that lifetime predictions of hundreds, and even
thousands, of years were practically meaningless, because the
ncertainties in such predictions cou'd be comparable to the numbars
themselves, Similarly, the claimed or implied accuracy of Qls estab) ished
by age conditioning were exaggerated, e€.¢9., 1t made no sense to report a
)L of 4] years and claiming a margin of | year, {f one neglected to
evaluate the uncertainiy in the QL. In carefu) laboratory experiment: on

labs of insulating materfale (with an accuracy far excerding that
achievable wiltho aquipment such as cables) typical uncertainties were of
the order of -10 and +100 years

a National Laboratories (SNL) has achieved nigh accuracy in the
plerated aging of cahls inculation as demonstrated hy the self-
ctency of the oxper . oental results and agreement of the data with a
ry of the superposition of thermal and radiation ag\n? effects.

However  the precision of SNL's work s not at all typical of the
wcelerated aging conducted \n £Q programs. Furthermore, the evidence that
the conditions produced by accelerated aging are the same as those
duced Ly aging 1n service 1s st1l) far weaker than the evidence of
f-consistency
The age nditioning of even relatively simple devices has sometimes

proved surprisingly difficult. As an example, one can cite the NRC
research on solenord-operated valves (S0Vs). Although the program allotted
far more resources than would be devoted Lo equipment aging by industry,
nexpected difficultieos caused the quality of the aging achieved to fali

ficantly below Lhe qoals thal had been set . [1)

s qenerally recognized that ft 18 easier Lo accommodate the aging
nent of [0 by aralysis than 1o do so by tecting. That ¢ 1t ¢
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eas‘er Lo satisfy regulatory requirements by analysis; but it is doubtful
that analysis produces the same level of technical rigor as that which can
be accomplished by testing., AL & recent technical meeting, a utility
representative reported that analysis predicted a 1ife in excess of 1000
years (given to four significant digits!) while testing failed to produce
aven a 40-year 11fe for the same equipment, As discussed above, both
moLhods are subject Lo constanrable yncertainty; but experience shows that
testing 1s the more realistic of the two methods.

Concluston: The bottom line of the foregoing discussion 15 that neither
Category | nor Catrgory 1] are 1deal approaches to EQ. However, especia.ly
for equipment subject to harsh environments, the Category | approach is
suporior: {f equipment can pass an accident simulation after 1t has been
frgraded by age-conditioning, one has greater confidence in fts capability
than one could have {f the accident simulation were not preceded by
age-conditioning.

"Adequate to ensure plant safety” {s used as 1f 1t were a definite
condition or criteria It 1<« not, of course, as 18 implicit in the NRC's
defining this adoguacy differently for two 1dentica) plants differing in
nothing bul the date of construction and/or 1icensing. Therefore the
question only hag rationality {f one 15 prepared to speax in ralative

terms such as, Ps plant A as safe now as 1t would be with some changed

requirement®”  or "--as 1L would be with $1 million spent for certain

equip changes?” or "as safe as plant B butlt to some different criterra?”

Pl | persenally believe there are some shortcomings in the basic

qrandfathering premises invelved In 50,49 as will b2 clear from further
mments below

Comment | Requirements are adequate and warranted.

Comment 7. No. The current acceptance of separate offects testing as 2
bases precludes consideration of potential synergies for older equ?pment.
A test-based determination of qualified 1ife fs necessary. Further, many

der plants do not regard 10 CFR 50.49 (J) 4s meaningful, lacking a rea)
NRL effort Lo enforce it

mment 3. Older plants’ requirements are lacking in the seismic area.
( a step in the right direction, but not good enough. Need to
fer more sprcific setsmic qualification of equipment, Similarity

arguments of SQUG . tor shallouw,
mment 4 lustifiable only on a practical basis that replacement or
pgrading would be more detrimental to safely

'he regulations in JO CFR 50.49 have been adequate Lo ensure plant safely
in the ten years since they were published (no one has challenced their
adeqguacy) and 'n the past few years the utility industry has given strong
arquments for the appropriatenerss and adequacy of the same Ru?o for

05t al hing gqualified Tives as long as 60 years
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(t) The regulations (50.49) provide a basis for an effective program to

(u)

1"

estab)ish the qualification of electrica) equipment important to safety.
The requlations do not, however, ensure safety. Implementation of the EQ
program ensures plant safely,

Ihis question is somewhat misleading since compliance with 50.49 alone
cannot ansure plant safety. The more apgroprlata question would be does
the regulation ensure adequate electrical equipment performance during
pvents. | believe the answar to this question is yes, since 50.49 is
broad)y written Lo address; equipment scope, aging, event stressors, and
mothods of qualification, The broad tenants of the regulation provide
appropriate consideration of the critical elements of environmental
qualification  However, portfons of NRC [Q guidance documents, (e .g.,
Rogulatory Guitde |.89, DOR Guidelines), or NRC staff interpretations are
unnecessarily rostrictive These are described elsewhere in Lhis survey

response,

10 LIR 50.49 provides adequate guidance Lo ensure plant safetly during
and fo)lowing a design basis evant when used in conjunction with other
requirements such as calibralion and maintenance and the resulting data
fs eva'uated for impact on qualifisd 1ife and performance during and
after an accident. Tracking and trending of a component performance fs
critical to maintain confidence that the component will perform its
funct fon, ‘ ;

Are any of the requirements too strict or unwarranted?

| do rot belleve that the [0 requirements &, 2 too strict! The question {3
roally quite simple: a systom must be in sarvice for an exten.ud period of
Lime, what 1s necessary to demonstrate that 1t will work? Testing new
equipment clearly won't do 1t ynless ft 1s clear that the equipment will
not be adversely affected during fts service 1ife. Since we know that
raciat ion and temperature both degrade cable insulation and other
material, the test-it-new approach doosn't wo 'k without a lot of
additional information,

None of the requirements are too strict or unwarranted because £Q can be
Justifind by a single sample and this Justifies the extra margin,

N lhey are not strict enough

| beliove that the requlations are adequate and not too strict or

inwarranted

1\ NL

) AL thic time of writing, | do not have the 50.49 text available for
detatled review, but one outstanding aspect of unwarranted requirement
comrs 1o mind The almost simultaneous peak radiation and temnerature
conditions postulated for LOCA 18 Incredible in the minds of all the
physicists and engineers of the national labs, and at MI1 with whom | have

discussed the wmatter My concarn has been that my evaluation of the
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cporabilily of many cable systoms Lthrough such a condition indicated
clearly that faflure would occur. This was reported in some detai)l by the
writer 1o Lhe ACRS many years ago. The nat result has been that those who
understand the problem are politically forced to ignore the unrealistic
roquirement and supply equipment without a complete E£EQ demonstration,
flawod requirements giving rise to flawed responses does not soem to be a
smart or ethical approach to public safety. What other response can the
ndusiry make?

| know of no unwarranted requirements.

Yes, In Lthe area of qualifying equipmant located outside containment and
those components subjected to radiatfon only. Outside containment
equipment oxposed Lo HELB's are typically not contributors to an increase
in core melt frequency. Qualification of equipment to Post-LOCA radiation
is based on very conservative source terms,

If one 1imits requirements Lo the provisions of 50.49 then two
requirements may be considered as unwarranted. First, the requirement to
age precondition for all significant aging mechanisms prior to accident
testing appears overly restrictive in practice. The effects of some aging
mechanisms simply cannol be accelerated.. In other cases, traditional
strossors (o.q., temperature) may simply nol be significant, yet, Staff

inlerprotations generally consider tharma) and radiation aging to be
absolute requirements. 1f Lhe term "significant” was properly clarified
then the regulatory objective may be more appropriately achieved. The
second unwarranted requirement, contained in [OCFR50.49(j), requires
Ification documentation to be maintained for equipment “stored for

Lure use [ this wore deletad the existing language would stil)
ensure that documentat ion was maintatned for the equipment's entire
installed duration further, this requirement 15 confusing,

Av noted in below, Lthe appircrcton of a uniform methodology for all
equipment within the scope 07 50.49 18 unwarranted, It 15 simply not cost
safoty-offective to apply the same methodologies to an inecontainment
evice requiring active performance during severe LOCA steam and radiation
conditions and to some outside containment devicte experiencing, in

comparison, relatively benign radiation-only conditions.

irranted requirements imposed on or assumed by licensees stom from
fferenl Interpretationrs made by the NRC with respect to the

mentation and data reeded to prove ~ualification to i0 CFR 30.49,

istent application of the rules a7.d regulations by the NRC would

inate thit

Are differences in EQ roquirements for older vs. newer plents justified?

hotwern now? ng older plant [0 roquirements have never
Justife n=t 2pih
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No they are not Justified, Safe shut down of the plant must be a
requiremant (primary concern). (Improper) Maintenance and (doviations in)
in=sorvice condition has not been factored inte the qualification of the
cquipment

N\)
Differences tn the Ltreatment of 01d vs. new plants are Jjustified.

I cannot state unequivacally that the difforences in requirements for
older v». nower plants are Justified but, as a practical matter, | stil)
belfeve 1L was the only practical thing to do at the time and | further
belleye Lime has shown Lhe wisdom of the decision. In fact, as | wtl)
discuss further in {question] 2., 1L may be that the decision to make the
requirements tougher for newer plants was the questionable onel

'he tssue of the adequacy of the £Q for older plants versus newer plants

s difficolt, at best - particularly whan the issue of continued operation
heyond 40 years 1s considered. Newer plants who properly performed (0
have actual aging related data for 1ifoetimes up to 40 years and should be
'noa qguod postition to projoct 1ife beyond 40 years using Ltools such as the
Arrehnius model. However, Lhis {s not true for older plants. Many older
plants do not hove aging data for the equipment of concern, and at best
nly have test da.: for some of the matertals in the equipment, To show
qualification Lo 4L voars required considerable analysis. The Arrehnius
model assumes a bas,. 2f known performance at known conditions from which
to project performance al difforept, but less severe conditions. Because
older plants would probably begin:ifrom:a basis that made heavy use of
analysis rather Lhan actual data, they may not be able to justiffably use
the Arrehnius model and may not have a good basis from which to show 1{fe
beyond 40 years.  They would probably have to repeat their origina)
analysis and provide a sourd technical basis to show that a Yifatime
qreator than 40 years, such as 60 years is oxpected. This issue 15 most
fftcult for electrical equipment whose performance or condition has not
been periodically verified to be as expected, such as electrica) cables.
while most items of equipment can be tested, inspected, or monitored,
cables have nol been the subject of 2 regular maintenance program of
nspaction and monitoring. 1f such a program was in place the licensos
ould take advantage of the provisions of Regulate: - Guide ).89,
paragraph C.5.d . which Indicate that the results of periodic survei)lance
and testing programs would be acceptable as ongoing qualification to
modify qualrfied 1ife. However, | am not aware that this type of

nformat von 15 avatlable for electrical cables,

Ihe preosent L programs do not gprovide for data that could be of value
whoen attempting to use in-situ testing Lo show Lthat there is remaining
useful life Specifically, critical propartios are not evaluated at the
end of the preaging period tad prier to tost1n9 at simulated accident
onditions, At a rosult 1t is nearly impossibie to determine how much
margin 15 required at the end of qualified Yife for a particular item of
rquipment to survive design hasis accidents. It 15 Lhis margin that must
be maintained throughout equipment 1ife, Including extended 1{fe, The




emphasis of axisting €0 is to show that equipment can age for the
spocifind porfod of Lime (40 years) and then survive design basis
accidents

flogardiog the fssue of the adequacy of current EQ requirements for older
and newer plants for operations boyond 40 years, | belfeve that the
curronl practices are adequate for nower plants that have preaged
eloctrical equipment and that the current requirements may nolt he adequate
for older plants where preaging was not performed. | belleve that the
proferrod approach would be 11 envircnmenda) qualification (EQ) was
demonstrated to include the Yicense renewa) perfod (typically qualified
for 60 years) and the [Q was based on actual test data in accordance with
tequlatory Guide ).089 and ICEC Std 323-1974. This would include preaqging
asod on the specifiod service conditions for 2 poriod of time that
inc ludod the license renewal period or domonstratin? that previous
preaging (typically based on 40 yoars of service 1ife) contained
cufficiont consarvatism to be valid for the Yicense ranewal perfod. Whon
conservat fsm 1s utilized the amount of consarvatism must have a documentied
tochnical basts that Lthoroughly Justifies 118 use. When [Q for the license
renewa! period cannot be established for the identical type of equipment,
£Q may be established by demonstrating similarity to equipment that was
qualified to the specifications of JEEE Std 323-1974.

for older plants where equipment whose original EQ did not require
preaging. the minimum acceptable approach should be to establish EQ
through the license renewa! period by a combination of reanalysis and
informat 1on ohtatned from the required on-going programs that review
survetr!lance and maintenance records to assure that equipment which is
exhibiting age ralated dogradation will be fdentified and replaced as
NOCOSSATy (See discussion tn paragraph £, below.) The reanalysis mus!
he based on technically jJustified information concerning the aging of the
materiale and Lhe assumed service conditions., Howevar, this is not the
proforred approach The preferrod approach would be (1 £ was astabl ished
Lo include the Ticense ronewal period based on actual test data in
accordance with Regulatory Guide 1.89 and IECE Std 323-1974, as discussed
above

rom A pure engineering perspective, definitely not. The heavy
paponsibiliity for pravenling Lhe terrible consequences of an uncontrelled
accident, both for innocent victims and for the electrical industry

Lself, would strongly point Lo the grandfathering of less rigorous
practices enly 1f supplementary design features, operating conditions, or
paperience factors indicate the risk of serious fatlure 18 insignificant
(PRAD) incroadiblo, Tor passive aquipment, normal experiance as an
indicator of adequacy 1s, however, almost useless when considering
equipment operability under LOCA or HELB conditions,

Ihe diffevences in [0 requirements for older vs, newar plants are
Justifind by the well-established grandfathering piinciple, To Justify the
cost ef backfitting requirements to plants already constructed and

rating 11 must he demonstrated that the original requirements and

tandards wore inadequate in terms of safely. The introduction of the
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Guidelines states "The objective of the evaluations using these guidelines
{s to fdentify Class IE equipment whose documentation does not provide
reasonable assurance of environm tal qualification.” The DOR Guidelines
dg require that aging effects ve accounted for in establishing the
installed 11fe of a component (note that for DOR Guideline equipment the
installed 1ife is tantamount to the qualified 1ife). The document states
“This positien [ef not having to demonstrate a spacific qualified 11fe)
does not, however, exclude equipment us‘n? materials that have been
identified as being susceptible to significant degradation due to thermal
and radiation aging."”

Yes. The regulations require upgrading of equipment for older plants
unless there is sound reason to the contrary. Essentially, there is no
difference in the requirements except for pre-aging prior to LOCA.
Industry operating experience indicates that the pre-aging is very
conservative in that equipment is not aging as fast as predicted by
accelerated aging methodology. Imposing this requirement on older plant
fs not Justified,

The two most significant differences between "grandfathered" and new
requirements are Lthe method of addressing prolqin? and margin
consfderations, The exclusion of margin 18 justified based on the con-
servalisms Inherently contained 'n most environmenta) definitions and
performance requirements. The lack of preaging prior to accident testing
difference is also justified since aging, per se, must still be addressed
in the qualification evaluation {for grandfathered equipment greater
reliance on analysis, coupled with some material aging information, is
permitted).  Conceptually, both aging approachos are appropriate. In
practice, adequacy depends on the qualfty, completeness, and conservatism
of each analysis. As noted above, it is impossible to adequately
accelerace all aging mechanisms. Consequently, (ime form of aging
management may be appropriate for the success of efther aging approach,

What specific changes would you recommend?

Phased upgrade or retesting [of the older plant to meet the new plant
requirements]. Develop methed (eq., EPR] indenter) for fn-situ condition
monitoring,

(Tearly a single standard must be developed. The Commission was very
clear in fts direction to the staff to develop a single standard, and
recognized that potential differences would exist, and the importance of
providing a technical justification for accepting differences from the
standard. The older standard - no pre-aging prior to LOCA testing- fs in
my opinton, clearly nol adequate Lo provide reasonable assurance that
elecirical equipment will function after an extended service life. The
acceptability of the older stand>+~d has not been justified.

ALl plants should be made to meet the Category 1(323-71) quide)ines.

| belleve that the differences in requirements for the roplacemont/upgrade
of components should be mocified to require the older plants te upgrade to
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Category | when components are replaced, efther at the end of 1ife or for
correclive mainienance

would add a paragraph to require plants licensed after November 30.
1985, Lo be in full compliance prior to licensee fssuance. (The present
rule does not address Lhese plants.)

More uniform guidance fer interpretation of requirements might be useful
eipecially for arganizations with high turnover

k) Would consider adding the requirements for surveillance and/or condition
nitering Lo bolh plant calegories

Hather than "specific changes", | recommend some specific courses of

\iction below which may or may not lead to changes

fon: The bottom iine of the foregoing discussion 1s that nefther
ategory 1 nor Category 11 are ideal approaches to EQ. However, especially
r equipment subjecl to harsh environments, the (Category | approach i
perior: 1 f equipment can pass an accident simulation aftar 1t has been
lngraded by ago-conditioning, one has greater confidence in 1ts capabi!ity
than one could have 1f the accldent simulation were not pr-ceded by
1e-condit {,(,\F(J

aq C

"

. would not recommend any changes. However, what | would recommend is that
the NRC either accept (as it has during the past ten years) the qualified
st2tus of equipment in 1icensed older oporating plants or fnitiate a
eviow of qualification packages for that equipment. In eiLlher case, the

R Guidelines requirements should remain the criteria. | feel that the
requirements are adequate, but 't 1s incumbent upon the MRC to render

ound engineering judgmants on whether the basis for qualification

mented by the licensee 18 adequate

t) Ke-evaluation of source terms and the need to qualify equisment located
tside containmentl, and equipment subjected to & radiation only harsh
vironment
w mit this input to the following three areas: methodology,

mentat ton, and accident scope. Currently, a single methodo)oqgy

wilation testing) 's viewed as the gp
$0.49. This methodology (and al)l the
entation and related licensce activities associate with it) fs
ed to all equipment with the scope of 50.49 regardless of 1ts safety-
ficance or the severity of its accidenl anvironment. Consequent)y
jualification of inside containment PORVs (very safety significant and
exposed t evere LOCA conditions) and outs‘de containment position
ndication limit switches on a conling water containment fsolation valve
le safety significance and exposed ‘o moderate LOCA radiation and
ossibly a moderate short-time steam exposure from a HELB) must comply

r

with the same [ methodologies

mbined wilh accidenl sinm
eptable method of {OmP‘J’”Q with
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Secondly, individual utilities ex,.end significant resources refining and
ipdating £0 documentation., Much of the current documentation framework is
durived (rom the NRC preferences dur.h? prier NRC audits, In France, EDF
approved equipment manufacturers (coupled with EDF review and acceptance)
are responsible for maintaining the adequacy of quaiification
focumentation and its applicability for supplied equipment. Each Franch
ant need not maintain EQ files. Absent standardization, we are
apparently unable to apply the French approach to current plants.

wivny me maasures (not suggested here) should be implemeniod Lo
nimize much of the unnecessary paperwork burden associated with

mairtaining 10 files Regarding the advanced reactors, | would strongly
rge that standardized CQ programs, including single sets of normal

peration and accident conditions, be impiemented. These efforts should
be focused on minimizing Individua) utility £Q paperwork cost burdens

L1y, | have several ol :vwalions -egar. rg accident scope and
ficatior Currently, %“n-containment steam, temperature, pressure,
. ibmergence qHa11r\caLton s based on DBA (double-ended break) LOCA
nd N'A% conditions it appropriately assumed that adequate performance
for the arm environmental conditions provides reasonahle assurance of
equtpment performance for other LOCA and MSLB events with potentially (but
jhily) different conditions and performance needs. For outside
ntainment pipe hreaks, DBA break conditions typically produce the
highest pressures and temporatures but can be of significantly shorter
ration than smaller siz2e broaks

wever, Lwo in-containment requirements, DBA radiation doses per T]D-

4044 and the "one hour minimum” operating condition, suggest that the
alification provisions extend (rather informally) beyond DBAs into the

rea of severe accidents The need for these two provisions, assuming

alification 15 Timited to DBAs, has never bhee,. <learly articulated The
nailt for these provisions hocomes somewhat (MM‘N‘ it one ASSumns .
within the nlext of defense-in-depth, they exists to provide some
rance that the equipment will function for some severe accidents with
felayed LOCCSN (2ne hour minimum operatin. time) and some significance core
e (11D 14844 Unfortunately, since these provisions exist within

he context of DBA qualtiication they can crcate qualification problems

- . eived as DBA arl nol severe accident related. For example,
nost materials, particuiarly cable insulation/ jackets, are significantly
eyraded by the in-containment T|D-]14844 doses. Yet, DBA mitigated LOCAs

exhibit only a fraction of the radiation assumed by T1D-14844
rthor, much of the LOCA mitigating equipment, particularly the sense and
mmand features (e.g., Lransmitters) and associated equipment (e.g
ables, $7 es, penetrations) have 1ittle significance for most severe
accidents The NRC should either delete Lhese apparently beyond DBA

nrovisions r clarify the basis for thelir need.

roolder plants 10 CFR 50.49 should be implemented 'n conjunction with a
Lion monitoring program The condition evaluation will eliminate the
mp ! made by older plants in their [Q evaluation
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Does the existing qualification methodology provide sufficient basis to
conclude that electrical equipment will be sble to mitigate the effects of
all postulated accidents over the entire range of qualified 11fe?

[Methodology] does notl recognize that some things are more vulnerable at
BOL .

The 323-1974 Std {s a pretty good start. However, only tostin? a single
component such as a cable and not requiring periodic testing fs not
as meaningful as may be required. In the long run 323-1974 plus
addit\ona? testing by the vendor or by licensees may be found to be
appropriate,

Region V bellaves that the current qualification methodologfes are
adequate to conclude that the electrical equipment will be qualified.
Howevor, the Arrhenius equation may be too conservative [and underestimate
useful 1ife).

Adequate for the newer plants,

[f we assume Lhat qualified life means 40 years and that the Arrhenius
calculytions are acceptable, then the proper maintenance of equipment is
roquired to ensure that age sensitive componants are raplaced periodically
to extend the 1ife to 40 vears., | am not certain that the present test
data could demonstrate a ualified 1ife beyond 40 years for most of the
equipment .

If we accept Arrhenius predictions, present meihodology and testing are

' marginally adequate.

(J)
(1)

Yes.

The methodologies used to qualify equipment ware based on the most current
NRC information and [Q testing conducted in the industry. This provided
reasonahle baseline data on the capabilities of fQ equipment assuming that
required ma‘ntenance was performed. Mechanical aging which should also
include seismic aging i3 necessary to predict satisfactory performance
over the range of the qualified 11fe, However, operatinnal occurrences
such as steam leaks and inadvertent contaimmant spray actuations can cause
deqradation of equipment beyond that inftially evaluated in [Q test
results.  The regulations do not provide for considering these occurrences
In the test program, Also using Arrehnius methods to extend the qualified
I1fe boyond the actual tested profile does not appear to be Lthe most
prudent action to take when a device 's needed for long periods of time
suth as 30 days or | year post DBA. The industry has over-used Arrehnius
in this regard to extend test data to envelope a longer qualified Vife,

I believe 11 does. In fact it may be excessive (see following comments).
In fact, 1t may be flawed (See A, 5.).

Regulations are definitely not adequate for cable gyslems (cable,
connections, seals)
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less confidence In equipment whore qualified 1ife 1s
40 vears based on short aging Lime,

Bases for determining a mandatory replacement interval for

I ";"‘.»'""_

n older plants 18 weak or lacking. Older plants
quivement Lo upgrade

ironmental rocord keeping for eguipment location, DBE

lant equipment

exis ) fication methodology .s adequale,

areas of uncertainty that are well
extensive a fon that has been and 1s being pard to
two decades. T attention has been mainly in the form

ted by Sandia fona) Laboratories under NRC

eral investigators under EPR] sponsorship. Thest
of
.

‘ mitations aging models (Arrhenius for thermal
dese/equal-damage model for radiation aging),
simultaneous and sequential imposition of aging and
dose-rate eoffects, and differences between ratura) and

vandia has extensively researched all these areas but
now underway in the Unfversity of Connecticut Inplant
ctal Aging Program sponsored by EPRI ("Natural Versus
Nuclear Powar Plant Components,® EPR] Interim Report
1992). A1l of these research afforts are described and
EPRI Equipment Qualification Reference Manual (Technical
mber 1992), especially Section 13." This section also
of the NRC Nuciear Plant Aging Research (NPAR) program
rtinent to equipment aging and qualification. It is
hat many of the lessons learned from al)l this researct
on slancards and requirements (e.g. known synergistic
quential effects on aging simulation must be accounted
the research resultls has invalidated the basic
ods established by 1EEL and endorsed by NRC
ch invalidation could have been reflected in the 1983
but the methods in that version are essentiallv those
The bottom line 1s that, in the judgment of s!:ndard
engineers should be aware of the areas of uncer
this research and should account for them
or in performing qualification evaluatic
ngs invalidate the approaches to
y standards and regulations

~ e
"1

in evaluating the results of this survey could benef it

tment of EQ uncertainties in this section of the EQ

e spirit of £Q research cooperation that has existe
C since the mid-1970"'s, EPRI, in keeping with its

t copies of the manual to more Lthan 20 members
fortunately, | have been informed that these

[(PR] because an NRC lawyer views these impoy

personal gifts to NRC staff members
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The following quotes from a section titled "Evaluating the Qualification
Information” on pages 7-14 and 7-15 of the reference manual are just small
examples of the guidance to utilities regarding the establishment of a
qualified 1ife for equipment in newer and older plants: "The equipment’s
installed Yife may be 1imited not by thermal aging effects but by other
aging mechanisms (e.g., operational cycles). A1l significant operational
and environmental aging mechanisms should be addressed and the 1ife-
limiting mechanism delermined. Every effort should be made, either
quantitatively, through the use of accelerated aging data, or
qualittatively relying on axperience, inspections, and maintienance, Lo
lefine a qualified Vife."...."Early environmenta) tests were often
conducted without preaging of the specimens. When using these test data,
the plant-specific evaluation must attempt to determine the permissibie
leve) of finservice deterioration that would not invalidate the test
conclusfons.”,..."fFinally, inservice inspections, tests, and maintenance
may be used to ensure the equipment remains in a condition bounded by
results of the aging evaluation,"

The existing qualification methodology provides an excellent basis to

cont lude that electrical equipment will bhe able to mitigate the effects of
all postulated accidents over the entire range of qualified 11fe,
Additional Lo the testing, ongoing evaluation, trending and monitoring of
equipment for the installed locations provide reinforcement to that hasis,
Part 21's, 1f Notices and industry groups also provide valuable
information for evaluating testing assumptions and results

Ihis question addresses equipment adequacy for all "sostulated accidents”.
I assumed this 1s intended to mean design basis accidents (DBAs) Soe the
prior response regarding £EQ requirements that appear to be related to
heyond DRA conditions In my opinion the simple answer to this question
v Ihe tundamental purpose of [Q is to provide a basis for
oncluding that equipment Is designed, installed, and maintained such that
imiting harsh accident conditions in combination with operational aging
will not result in equipment common-mode failures. Qualification of
representative equipment, iIncluding the 1imiting case of single test
amples, coupled with proper manufacturing, installation, maintenance., and
peration provides reasonable assurance that environmental or aging
nduced common-mode failures will not occur. This adequacy is based in
arqe part on the conservatisms associated with the harsh environmental
onditions used for £EQ when compared to the conditions potentially
irring during the most probable accidents.

Virtually all [Q equipment potentially exposed to pipe-break steam

onditions are qualified by simulation tests. Since the assumed
rnvironmental conditions reflect very conservative analyses of mass,
energy. and heat sink characteristics for guillotine double-ended hreraks
and severe core degradation for radiation conditions, they are

rvalive representalions of the conditions possible during Lhe most
kely accidents Further, much of the equipment 1s tested to generic
profiles that eontain additional consnrvatism when compared to plant
pecitic condit lone Hf representative equipment can survive these <leam

test conditions and subsequently installed equipment s properly manu-
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fectured, installod, and maintained, then the installed equipment should
be capabie of similar functionality under plant accidents.

further consarvatism 15 derived from the assumed accident radiation
conditions which do pgl represent those resulting from a DBA m111?ated
LOCA and are, in fact, significantly more severe. For many materials
these extremely conservative radiation dose assumptions produce
degradation that far exceeds the degradation experienced by prolonged
exposure to normal operating temperatures. Recognizing that the
onservative accident radiation exposure can account somewhat for the
effocts of thermal aging, even the test performance of some “unaged”
equipment fs reflective of a significant degree of materia) degradation
when thermal aging Vs addressed through either preaging or thermal aging
alysis, additional assurance of equipment performance in the aged state
s obtained. For "grandfathered” eouwpmeru. | belfeve aging analysis when
properly performed with an adequate level of analytical conservatism can
address the slanificance of operational, thermal, and radiation aging

he standards are sufficient, however, what 1s most important is that the
tual test itself duplicate the components plant configuration and the
environment that the equipment will be subjected to. Certain techniques
are overly conservative, such as the requirement to use a mancre) for
able testing (this does not reflect in plant conditions), while the
tandards lack guidance on instrument accuracy with respect to harsh

environments

Most tests did noL simulate worst case voltage cond1t1ons that can exist
during all postulated accidents. The worst case voltage will influence

the operability of the safety-related equipment. This applies to both

er ana newer [‘\'i\f\'\‘
Are the current standards, procedures, and techniques used to conduct
component type-testing (bhv both research and development labs and
qualification testing labs) satisfactory for establishing the bases for
environmental qualification?
Synergistic effects are not well documented

rrent standards, procedures and techniques are sat. (323-71)

men | p accuracy was often poorly addressed as 1t related to

rements for terminal blocks and seals
Reasonable application of current guidance {s adequate for
perforn ‘ alification

y ' ads Lo the belief that the requirements to perform al)l
ests on a ;-"‘e sample (see f.] of 50.49) to try to stimulate al) of the

] ted to be experienced by the equipment Juring its 1ifetime
. G8ATYy lest rosulls seem to indicate that fatlure to
erform Lo specifications was always (1 cannotl remembor a single
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exception) due to a design weakness that showed up when that weakness was
tested. By this, | mean the equipment failed when exposed to radiation
because there were components or materfals with unacceptable sensitivity
Lo radiation, or pressure, or power source variation, or seismic/dynamic
vibration/acceleration, or moisture, or tempoerature. | cannot romember
any that were due to age (except radiation degradation which {5 a special
case of materia) and component selection) or combination testing.
Operational testing to worst case extremes exposed all of the design flaws
| can remember,

£Q requirements should be lggs stringent for some cable systems and more
stringent for others, depending upon safety significance re PRA type
analysis or time of and duration of functional need.

Yes. 1f anything the existing qualification methodology 1s too
conservalive. Ffor example, standards require that a plece of equipment be
exposed to the full LOCA radiation dose prior to LOCA tostin? even though
the equipment may only be required to operate for 5 minutes into the
accidert and would not see an increase fn radiation during the time it
must perform 1ts safety function. Additionally, emphasis should be placed
on appropriate application and function of equipment within the design of
that equipment instead of relying on deterministic methodologies that are
al bost uncertain,

In general, current standards, procedures, and qualification technigues
are adequate for addressing harsh environment conditions and the offocts
of those aging mechanisms that can be reasonably accelerated. There has
historically heen excessive reliance by the NRC, JEEE, and the industry on
accrlerated aging to precisely define a "qualified 11fe". There has been
a growing industry recognition that these thermally-based 11ife
calculations are not precise and that other aging effects which cannot be
acceleraled must be addressed by maintenance and inspections. | note that
the [Q requirements from several nations (e.g., France and Japan) with
advanced nuclear programs do not include provisicns for defining equipment
qualified 1i1fe values. Recognizing the uncertainty in such life
definitions, these countries have focused on maintenance and fnspections
as Lhe aging management methods and have included some form of aging
similation (without a qualified 1ife definftion) in their qualification
testing programs. In large measure, | agree with their approach.

what specific comments and recommendations would you make relative to the
qualification methodology for: a) older plants? b) newer plants?

) Whether or not adequate periodic testing methods can be developed to

determine the "state of qualification” is a matter of conjecture. |
believe that any such tests are years in the future,

Specific comments/recommendations may be made but unless each {8 Justified
technically, they are more wishful thinking than anything else. As we
move forward to resolve th. various £Q questions it 1s important not to
repratl the mistakes made in the past. The recommendations and positions
should have a solid technical base and any exceptions clearly fdentified.
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Perhaps Lthe biggest contribution to resolution of this issue will be the
NRC's resolve to clearly state the fssues and Lthen answer them.

(e) Dlder plants should be brought up to the newer standards. This is very
important for operations beyond 40 years.

(h) | believe Lhat the Industry and the NRC should work together to
develop a 11st of qualified components that both groups can agree to.
This would make compliance easier for the 11censees. | think that the
qualification testing should be approved and accepted by the NRC prior
to a component bheing placed on the Vist of qualified componenis.

(J) | do believe that there {5 needless fear of synergistic effects which do
not seem Lo be Important for the bulk of Lthe power plants. Most power
plants have low aging doses such that the thrasheld for synergism is not
reached

(k) The existing qualification methodology 1s generally adequate, however
resulls should be indexed against actual fn-plant samples exposed to
normal aging conditions and appropriate adjustments made. This would be
most appropriate when qualified 1ife extensions are considered.

(n) If my experience 1s representative, | would recommend that the wealth of
data resulting from the [Q Program be analyzed and, If Jjustified by Lhe
data, major steps be taken Lo bring Lthe requirements more in line with
experience. Perhaps [PR] could be given the task to collect (they have
most of the data now) and evaluate EQ failure data. They should look at
older and newer plants’ £Q results, especially where the same equipment
was qualified both ways. They should also evaluate maintenance and
fatlure (replacement) data for older and newer plants. If the increased
requirements for £0 for newer plants resulted in better equipment being
nstalled (1t should have if the newer requirements are meaningful) there
‘should be fewer failures.

You have no idea how much it troubles me to say this, because | was one of
the developers of the concept of combination testing, aging, and the rest.
It seemed the right thing to do at the time because no one was able to
prove 1L wasn't necded and the arguments pro and con ware unresolved.

Since the work 15 essentially finished and the money spent, you may ash
why we should bother. Talking to several old colleagues who are still in
the business, | find that the added cost of our present [Q program
requirements coupled with the small market presented by the waning nuclear
power option dampens Lhe developmenta) ardor of both the suppliers and the
plant operators. [van though operating experience is excellent in the

US . | belteve the performance, safety, and reliabi)lity could be
significantly improved with the development of more modern contro) and
safety system equipment (distributed intelligence to name just one). A)}
avenues Including reduced [0 costs should be examined and steps taken
where possible to encourage development activity

(g) | need 50 .49 text to adequately respond. Sorry.

5
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(t) Trending and condition manitoring for both older and newer plants is

(u)

~—

established or fs being established 1n most utilities. Additional
evaluation of equiome~i wiil be required under the maintenance rule.
Therafore, thore 15 nu ceed for additional recommendations relative to
the £Q mothodology.

| believe current practice for the qualification of most outside
containment oquipmenl axposed to short-time steam conditions s
unnecessary for much of this oquipment, the harih conditfons, low Lem-
perature wet steam (e.g., 100% humidity at 175°F and extremely low
pressures) for fractions of an hour, are not sufficiently severe o
threaten operability of properly designed equipment. This coupled with
the lower core-damage threat suggests that the use of equipment designed
for these higher temperatures coupled with thermal proof-tests, protective
enclosures, and maintenance based aging management {s sufficient to
establish operability. It should be noted that for £Q equipment,
including equipment qualified for outside containment pipe-breaks, the
single fallure criterion must be preserved. Yet, regulations related to
nther plant events, such as fire, require only one train to be free of
damage .

Secondly, 't appears the current T|D-14844 radfation dose requirements
coupled with the common practice of subjecting the equipment to a
radiation simulation prior to the LOCA steam exposure is excessively
conservative. for many materfals and electronic equipment this radfation
and not thermal aging or steam testing s the most significant stressor,
for many insulating materials (e.g, xgtt) this radiation and not therma)
aging results in significant loss of elongation and brittieness. Further,
subjecting equipment to radiation degradation prior to the peak accident
steam conditions (s mechanistically incorrect and overly severe. Ffor most
mitigated DBAs these radiation levels are unrealistic. Even for events
with delay ECCS actuation, significant releases would not occur unti)
after the peak temperature conditions,

Lastly, current practice results in utilities establishing post-accident
long-term operahility for durations of 30 days to beyond | year. The
often significant offorts associated with establishing longsterm
eperabiiity appear unwarranted. | believe operability only for accident
mitigation 1s necessary.  Several days post-reactor trip, decay heat
levels are sufficiently low that natural convective containment cooling
may be sufficient to maintain temperatures and pressuras within acceptable
imits, Under these conditions no subsequent in-containment equipment
operabiiity may be necessary to provide adequate plant safety.

Is the burden of qualification appropriate to the importance of the
equipment dbeing qualified?

This fs an \n!orrslln? question. EQ discussions frequently focus on this
quettion and the result s a misconception that porhaps the scope of the
(0 rule 1s too broad or that qualification should not be required. The
scenarins in which [Q may be important are not limited to a major pipe
rupture. A <team environment fn a small area due to a minor gasket leak
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or valve packing leak could provide enough humidity to cause electrical
equipment in the area to begin to short-out, and to cause instruments
and/or thelr cables to have higher current to ground values. The results
tould be tnoperahle equipment and inoperable or iInaccurate instruments
inoperable equipment in and of ftself {s significant, The issue is a
potential less of redundancy and diversity compounded by addilional
fallures

In addition to inoperable equipment think what this could mean at 4:80 &
during a normal plant evoluvion or transient. Which instruments and
annunciators will the operators rely upon? At TMI-2, the transient turned
into an accident when operators did not understand that a single non
safety-related valve indication was not & position indication but a demand
signal. If they had shut a single non safety-related valve the transient
would have been stopped. Since March 28, 1979 we have learned a lot about
operators and coriro! room instrumentation. One of the things that we see
in dafly repo:is 1s that operators, when faced with different
indications/alarms can and do make mistakes.

The burden of qualification 1s not too great. The safety significance of
potential common mode failures of multiple systems and instruments fs
qreat

Our inspectors have an impression that the documentation to prove
qualification seems excessive

is Justified for SSE

The £0 burden is appropriate and justified in terms of sa Ly

ficance

| ;r‘
Many of the outside containment components in rad only areas seem Lo have
excessive expenditures to cover the qualification given that many of these
componenls will not be expose: to any real challenge. In- containment and
HELB area qualifications are 'erescary.

I belinve the burden of qualification 1s appropriate for the
portance and safety significance of the equipment being qualified

excellient question and one | have thought about, and argued
a long, long time (actually, ever since Jacobs, Gallagher, otc

|
|

proposed the concept) presently hold the position that al) plant
equipment should be designed, manufactured, installed, and operated in
accordance wilh the determined requirements regardless of "importance to
safety” because the continued operation of the plant 1s as important to
the peace and well-being of the public as 1s the safety of the plant
viously for leqa and reg ',\,’.(:“) reasons ., SA’P’; 1S the major concern,
equipment were Lreatod the same, in my opininn, many hoenof it
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would accrue. Furthermore, there has not yet been a fool-proof
methodology developed for quantification of safety importance that | can
support. We tried an experiment on the l1EEE Nuclear Power Engineering
Committee (NPEC) a few years ago. We gave a group of industry experts (an
NPEC Subcommittee) the guidelines in effect at the time and had them
evaluate a 1ist of equipment from varfous systems. We had each of the
experts rate all of the equipment vn the 11st and compared the results for
consistency, The results were not completely random but so scattered as
to make it quite avident that the method was severely flawed. Tha methed
was later adopted In Europe but | don't see how ft could possibly be of
any practical use to them, Perhaps the NRC should check with their
furopean colleagues on this. Especially to find out {f it has been of any
measurable benefit,

Comment 1: VYes. The cost of qualification, at present, is genorally
minimal. Programs are generally in a maintenance mode. Significant
investment 1s only realized in mandatory replacement of equipment.

Comment 2: Yes. The safety significance does justify the cost.

Comment 3: PRA methods and tools, at present, lack sufficient refinement
and rigor to contribute significantly in the formulation of specific EQ
requirements.

However, {t should be used to determine which equipment should receive
higher levels of scrutiny would be in order, particularly in the case of
older plants, The risk-based significance of equipment located in mild-
environments should be as a basis for determining an expansion of the
existing 10CFR 50.49 scope.

For the equipment truly important to safety, tha burden of qualification
s appropriate. Butl as Implied above, the scope of equipment in the
program as required by regulation is too big and therefore burdensome.

Does the safety significance of the equipment justify the EQ requirements
that are baing imposed?

The safety significance of the equipment justifies the requirements,

| think | covered this in the above response. We should definitely not
try to classtfy “levels of risk" or "importance to safety" unless a hettor
method is developed and only then {f there is very great potentfal for
improvements i1n safety and performance at reasonable cost.

| belleve that, yes, the importance of the equipment should dictate
different levels of design criteria and thus different qualification
criteria.

In my mind the NRC was correct in placing clearly different burdens on
equipment in harsh vs normal or m1$d environments (better than the IEEE).
However, now thal tools are better (PRA and other analytical experience)
to differentiate in the functions of and safely significances of
equipment, that too should be refiected in different EQ burdens.
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What role, {f any, should risk significance play regarding EQ
requirements? What changes would you recommend?

PRA should only be used to prioritize EQ actions

Risk significance should play a minimal, {f any, role in Lhe requirements
Risk sign depends on component failure rates during DBE and this data is
simply not available., Recommend that all plants be brought to the current

standards

should not be a factor in determining EQ requirements. Requirements
hould be basnd on reality (facts, occurrences) rather than PRA charts
Rocommendations: Lhe licensees should be required to conduct in-service
lesting to prove continuad qualification,

Somo sort of graduated requirement system would be a good fdea. It should
be based on the safety importance or risk of the equipment - not on what
distinction can be easily implemented - and | believe that would be
difficult to sccomplish,

would not recommend that risk signifi~ance be brought into the issue, it
would only make things more difficult than they already are

| would make no changes based on someone's determination of importance.
The additional complication would be an unnecessary burden
Risk significance should not play a major role in the assessment of [(Q
quirements since common mode fallure 1s the major concern and the
ability of Inftialing events (LOCA/MSLEB) are not insignificant

s not clear that changing levels of qualification to agree with risk
ficance would save much funds The analysis to Justify the levels
ha expons ive Since similar componanls are used in multiple

Ifcations, the most severe application would govern the qualification

"

irements anyhow

ld allow the option to grade qualification, but I'm not sure that
se Lhe oplior

{ficance was considered when the master 1ist of EQ equipment was
The components on the 1ist are those required to mitigate the
basis accidents | would not recommend any chinges in regards to
significance.
How would you graduate qualification? Smaller margins? Half the SSE?
Two thirds of a LOCA? Neonsense! Test to Lthe perfurmance reguirements
[verything in the plant should be designed and proven to meel
specificalions. We need nuc'ear power and we need positive public
opinfon Be firm in your requirements and publicize them - you (NRC) do
not do enough of this, hy the way. None [rhanges], in this area
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alyses should play a secondary role in deciding safety
ncing EQ. It 1s my impression that the accuracy of the
a used d o! match the sophistication of she mathematical methods
partic , analyses which have attempted ‘o take aging into account do
appear very convincing, Efforts to use plant experience to estimate
effect of aging on equipment failure rates have not been successful.
arge parl the reason is Lthat maintenance and refurbishing tend to
aiminish the effect of aging: instead of regretting that this prevents us
from oblaining the type of failure data desired for the risk analyses, we
should be happy Lhat maintenance {s doing 1ts job. Moreover, it is not
fatlure in normal service that should interest us: obviously, 1f equipment
has a history of failure in normal service, 1t might not be able to
perform its safetly function under conditions of an applicable accident -
even 1f 1L were in satisfactory condition prior to the accident. More to
the puint than fallure rates in normal service should be the fallure rate
nder accident conditions, but such data are clearly not available

ouls tend to place more confidence on the consensus nf expert opinion
the relat ve 'mportance of safely-related equipment than on the outcome
analysos

d play a majer role in formulating EQ requirements such as time
perabiiity, or accuracy, circuit design requirements for
fication of circutt condition, and testability in normal

' W ¢
of the ontial circuft integrity under wet conditions
@ long treatise. One immediate thought only PRAS
th reliability rnumbers 7or active components only while
ring the cable systems upon which almost all other
pment depends This 15 understandable and perhaps
equipment in mild environments where cable system
excellent, bul seems unreasonable and inexcusable when
ILther young or aged cahle, connectors, and seals when under
conditions. PRAs must be realistic and honest {f they are
they should be used to focus on the vita) circuits In erder
d funds to harden-up only the most critical circuits by
and £EQ practices

study (NUREG/CR-5313. "Equipment Qualification
Sandia National Laboratories and SAIC, January
on Lhe risk significance of equipment (“"Use of
gs In Equipment Qualification: A Study of Big Rock
eport NSAC-036, January 1984) show as expected that a
proach Lo safely classification would lead to a substantially
of Class I[ equipment than gliven by Lraditiona)
nethods

develop criteria for the safety classification of
risk /PRA and allow ul «'1ties Lo use the approach and
classifying thelir equipmeq*, ! fee' the approach should be
i on economic considerattins by «.1)ities) and not
ause 11 1s highly unlikely Lhat (he new approach would find
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that any risk-significant equipment was not alreddy classified as 1E. The
first several plant applications could be used to confirm this,

PRA"S should be considered in fdentifying those function which truly
contribute Lo an iIncrease of core meltdown frequency and enable the
itilities Lo dedicate resources in more significant safety areas.

Consider PRA's, now source terms, and the safety significance of oulside
containment HELB's in fdent{fying those safety function which should be
within the scope of the £Q program,

To date PRA has played an insignificant role in EQ. In orcer for EQ to be
more cost and safety-offective, PRA insights should be iIntegrated intou the
(0 standards Since PRA s one of the few Ltools we have Lo address
relative safely significance, we should use It to identify the safety
gnificant [Q equipment and ‘ssuers. Reg:rding PRAs and the TAP, | am

erned that the current TAP efforts are focused on simply modeling £Q
cquipment and accident fallure rates. Although helpful, these difficult
activities will not provide short-term assistance orforitizing £Q issues
without performing any additional analyses, PRA practitioners can provide
insights regarding the need for long-term post-accident operability, the
relative safely-significance of certain systems and functions, the
relative importance of different types of in-containment primary
cquinment, the apparent frequency of differing types of inftiating events
requiring (Q, and the importance of non-EQ equipment in accident
mitigation

Probability Risk Assessment based on Core Meltdown Frequency may play a
gnificant role \n establishing the acceptance criteria that a component
must meol for use in [Q applications. Current methodnlogy may test a
mponent whose function in accident mitigation 18 minima) to the safe
teria as a component that has a significant role In accident

inat i
“\,:\ nr

what are the strengths and weaknesses of the existing £Q requirements as
they pertain to a) older plants? b) newer plants?

Woakns Meod to have a) better definftion of "similarity” and how to
. fy i the performance requirements (e.g., "like-for-1like"

ne of the weak areas in the current £Q rule is the concept of “harsh"
environment s The basis for this conclusion s that norma) service
conditions of high temperature, for example greater than 150 degrees F,
may not he classified as harsh since no DBA is involved. But day in and
day out elecirical components may see thesa high temperatures and not be
in an £Q program.  The fssue fs really one of design and selection of
equipment what we have found over the years (s that temperatures are

gnificantly highar than originally expected during the design process.

without pre-aging, and recognizing the recent fallures during testing of
cables, the question which needs Lo be answered 1s: What
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test/qualification process s technically sufficient to provide an
adequate or reasonahle leve! of confidence that electrical equipment will
perform 1Ls Intendnd function in the 40th year of plant operation? The
answor Lo Lthis nuestion will dominate the answers to the majority of the
L0 questions. The requirements aro weak in thai a single test success |s
valid forever. This aspect of the qualification process should be

changed

Older plant are not required to consider aging, margin, or synnr?1xY1c
offects of raciation and Lemperature., Woakness in older plants Include
relaxation in testing and documentation requirements. Strengths in newer
plants are more stringent requirements that simulate actua) plant
conditions.

woaknrss of both requirements s that the qualification comes at the
beginning. Over time, components are abused in situ. These in servicn
problems are not accounted for in the service 11fe. Example: Cables are
often trampled or stepped on during outages possibly damaging them,
shortening their useable 1{fo, However, no in service testing {s done Lo
prove the appropriate IR,

A major weakness with the £Q rule fs that licensees requesting
construction permite/operating liconses after November 30, 1985, are
not covered by the rule

I find no strengths in this 1vgulation. Newer plants are excluded.

The strengths and the weaknesses are within the individual applications of
the requirements not necessarily the requirements. Some DOR
quaitficathrons are very strong. Some NUREG-0588 Category | qualifications
are weak Il depends on the nature of the qualification test and the
subsequent activities to assure that 1t 1s adequate. The documentation
can he strong with a weak installation means the device is not adequate,
Perhaps where the standards become weak 15 that they are not strong on as-
installed meeting the as qualified condition,

for newer plant equipment the LOCA/MSLR tostin? was required to be
performed on aged (accelerated) specimens resulting fn somewhat more
rea’lstic prediction of equipment behavior as opposed to the older p)ant
equipment which cou'd be qualified using separate effects/analytical
consideration of aging.

) Obviously the DOR guidelines did not require pre-aging or testing for

spray effects. It allowed the licensee to perform an analysis for these
effects  Unless the licensee roplaces DOR ftems and does not document
reasons 1o Lhe contrary DOR qualified items could remain fn the plant
forever. | belleve this Is a problem and should be addressed in any
future requlations for older plants,

) My major concern far all plants reqarding [0, both older and newer, i3

whelher or not the operating conditions assumed during the qualification
(many of which were generic in order Lo cover a multitude of plants using
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the same equipment) accurately reflect the actual plant operating
conditions during the 1nlcrv0n1n? years and at present. s new or
replacement equipment being qualified to hypothesized condftions that are
too stringent or not stringent enough? Do we have data on present plant
operating conditfons to Justify the qualification envelopes? One area |
was never comfortable with 1¢ the actual temperature rise in the center of
the worst bundle of safety~related cables in the Cable Spreading Room.

How many are and have ben at temperatures far in excess of those uied in
gualification? What aboul the hot spot temperatures in the densely packed
control room panels., Admittedly, | am less concerned about equipment in
mild (accessible) locaticns but stil]l concerned about unexpected muitiple
fallures during a potentially common cause event (earthquake, HVAC
fatlure). Maybe you have covered this area with regulatory action sirce
['ve been busy with other things, {f so, fine. My concern may seem
frivolous In view of my stated experience regarding aging, but the concern
s more directed Lo possible unknown cases in which the operating
environment may be (and have been) in excess of the design capabilities
(i.0., material state chan?es) as opposed to cperation within acceptable
limits over long periods of time.

A major deficiency of the EQ process is that it does not account for many
of the weak links fn safety systems. In Lhe case of cables, for example,
fQ does not account adequately for installation damage, deformation of
Jackel and insulation at high stress points, the effects of high humidity
and high temperature (1.e., in excess of levels assumed as the service
conditions), and local vibratica, While such conditions are evaluated when
uncovered in a plant, the analyses usually performed do not provide firm
evidence that the weak 1inks would survive accident conditions.

) Comment |: Most significant to all plants, no attention has been paid to

mild-environment equipment. Many newer plants initfated mild-environment
£Q programs, but have since deleted them in the absence of any NRC effort
for follow through in this area.

Commant 2. Problems are wilh 1mplomont$n? requirements. Test seoquences
cause conservatism, bul is the only practical method.

(omment 3 for older plants, weakness lims in specific seismic
qualtfication tests and too loose an interpretation of similarity

Comment 4. Strengths--more fnspeciions Lo observe degradation on older
plants, qualification demonstirateu by test on newer plant,, Weakaessos
non-conservalive testing and more analysis used on older plants, relfance
on qualified Jife and less inspections on newer plants,

The strengths for both older and newer plants are that they are based on
(1) the collective technical know-how and judgment of utilities {including
(PRI), standards commitioes (inciuding NRC participants), national
laboratory staffs, and the NRC staff who issued the requirements and (2)
twenty years of qualification testing experience, about fifteen vears of
research testing; at Sandia, hundreds of years of plant operating
experience, and an accident at TM].
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The weaknesses are rooted in the same problems Lhat pertain Lo any
requirement. they are weakened by less-than-perfect claritly of wording,
uneven interpretation and completeness in imp'emantation, and uneven
enforcement. None of these problems justify significant efforts to revise
requirements

As stated above, the requirements for older vs. newer plants are
essentially the same. The only exception is the requirement for pre-aging
prior to LOCA testing in older, DOR guideline, plants. It should be noted
that industry experience indicates the present methodology for pre-aging
's extremely conservative, in that equipment is not aging at the rates
predicted by accelerated aging Otherwise the requirements provide the
basis for insuring equipment will perform its safety function under harsh
conditions

These are generally discussed elsewhere in Lhe survey response. The most
important sirength is the significant environmerntal and operating Lime
conssrvatism inherent in the qualification process. Two possible
weaknesses may be excessive reliance on analytical aging calculations and
adequate consideration of the combined effects of manufacturing/material
changes when old qualification testing is applied to newly manufactured

eqQuipment

With respect to both older and newer plants the NRC shoul. <clearly state
the acceptance criteria for qualifying a component based o. operating
ecxperiance (while the indusiry standards allow the use of ope. 1ting
experfence, it is not clear where the NRC stands and what fs 71d ‘s not
acceptable)

Are you aware of any specific probleme or difficulties that :urrently
axist or that existed in the past with implementation of EQ program
requirements? Please distinguish between older and newer plants.

Many - Just read some of my inspection reports. For example: Use of
generic "sc-called” worsl case DBA parameters: but old plants don't know
where equipment 1s. A major effort 1S needed Lo walk down and document
for older plants Just what equipment they have, where and what are the
actual ambient/service conditions, (Long term)

primary problem was the NRC staff's changing position on [Q and what
required The resultl was confusion in the staff as well as in the

ndustry To a large extent 1t stil) exists today and is evidenced by a
ber of the aquestions in this survey, 1.8, What is required? Why 1s

¢ :"C‘fi“"’ ie the 3 levels of [C requirements. It existed
151« now and w' 'l continue to exists unlecs the NRC fixes 11

eve the older plants are as safe as the newer plants wher

{0 protection against DBEs

mented [Q stories - Buty) cable, incompatible lubricants in
que valves, others. All Lhose in Reglon [!] have been address
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The largest issue has been the differences 'n interpreting the test data.
By developing a standard list of components, this could be eliminated.

Another problem has been licensees failing to adequately evalua‘c the
ambient temperatures that equipment is subjected to. Many wanli L0
rely on average bulk temperatures, rather than localized temperatures

Another 1ssue 15 what maintenance i1s required to maintain the
equipment in a qualified configuration ang how often should it be

done
Interpretation disagreements between licensees and NR(.

Resolution of such problems {s my work. There is no one specific set of
problems,

One of the more difficult areas in establishing qualification bases or in
reviewing the adequacy of qualification has been in determining whetiher
adequate similarity exists between the Item qualified and the (tem
installed in the plant (differences in materia)l formulation,
configuration, arrangement).

| am not aware of any specific problems or difficulties that currently

exist with implementation of [Q program requirements

| am only aware of those problems mentioned in the pr. oding paraqraphs

In addition, | share with nthers some roncern that there may be excessive
optimism that accelerated aging truly represents real time aging | heard
some programs be'ng discussed some time back to dv some additienal
in.estrqgat 1ons Hope they are heing implement g My mfort *one would
be greatly improved 1f we relied less on accelerated aqging and more on
wirveriiance and degradation monitoring in real time

'he writer's experience has been that for earlier plants the purchaser's
specs for cable contained 1ittle in the way of performance requirements
aimed at adequate performance of cable gystems under harsh conditions
Keference was made Lo standard specs plus limited radiation aging
resistance and ability to operate through a high tempera.ure cycle. Not
unt1) the middle to late "70¢ did more focused requirementc come tn cable
and connector manufacturers. fven at present, inadequate perfarmane
roquirement s are used -- as indicated by cther survey responses of the

writer

L socond serious weakness frequently ohserved 14 the acceptance hy ueers
and the NR( of £EQ tests of commercial or generitally named components as
overing various manufacturers or vintages or construction designs of
ables and interfacing components. [t 15 well known and has been often
demonstrated that greatl variation exists in the aging »ffects and harsh
snvironment performance of components subject to thesr varfat inne 'n
mild anvironments most Oof the‘e vartations are 'nconsequenttal . hut in

tically mportant

tentra!ly harsh environment s they may be 11t

)
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Perhaps an underlying problem with our £Q practices has heen our lumping
together active and passive equipment in our EQ thinking for performance
requirements, design requirements (single failure criterion, for example),
maintenance programs - (testability), and importance-to-safety priority
differentiation. Unless we focus sharply on the functionally most
critical cable systems and spend our limited staff and dollars on these, |
believe 1t 15 very unlikely any significant improvement will be made in
public safety through accident mitigation related Lo cable systems. The
pverall class 1€ cable plant in a nuclear statfon fs just too massive and
cnstly to upgrade

The NRC has done better than the balance of the industry, | believe, iIn
focusing the EQ program on harsh environment areas. As a WG participant on
ICEE 323 and 383 | have repeatediy advocated that we should focus on
common cause failure prevention during and after DBLs and that little [Q
emphas's should be put on normal performance where good industrial
practice and utility self-interest in keeping fatlures low should suffice
tven today. a cursory survey of EQ-related technical papers shows (with a
fow notable exception,) a4 preponderani empnasis on Aeryisg farlure
rates, wear out, drift, replacement parts, shelf 1ife, leakage rates,
etc., and a relatively cursory, "oh yes, and be ture it will be functional
£ 0L's in an accident or other DBE environment.® Common cause failures
are given little, 1f any, attention in many (most?) EQ papers.

The only way the writer can see to break today's impasse for upgrading
publiic safety by improving cable systems in either old or new stations i«
to start with only the few most critically important systems as revealed
by PRA or other acceptable methodologies. An objective and carefu)
removal . analysis, and test of those few romponents removed in any such
program should quickly reveal the justification or lack thereof for
continuance of or extension of the program to lower priorfty systeme

omment . Losts of testing. This is a barrier to the introduction or
adaptation of new products to the nuclear industry. This 1s o partiiular
barrier in the [8C world.  The rapid advance of technology has created a
dilemma for maintarnability of certain qualified <ystoms For olde:
plants, this coup'ed with uncertainty in the lienancing process of <tate of
the art systems, prevenls modernization which may ultimately drive planty
f older vinta. e 1nto parly retirement

ymment ) NR({ estitancy define the ARCPLSAry rigor for An;],z\a-b4\nq
met hods In general. much of the industry assumes that qualification
based solely on analyses are taboo, even where sufficient rigor can

adeqQuately be achieved

{omment 3 fur alder plants, the use of "engineering judgement® ani the
spirit of SOUG™ 15 being 2bused,

omment 4:  Adrquate simulation of effects of containment spray, abu.ing
accelerated aging, lack of consistoncy in qualification proqrams
primarily an oldear plante), srquential tacting 100 conseryat iye
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I know of no specific problems or difficulties that currenily exist or
that existed in the past with implementing £Q program requirements,

In the 0 "world”, the burden of maintaining U "PAPER® has always been
costly and cumbersome with no significant safety benefit. This is true
for both claer and newer plants.

This 1s much too broad a topic 1o be adequately discussed in this survey
However, one philosophical observation ll{ help the NRC staff in 1ty TAP
efforts.  As noted long ago by Sandia’'s Lloyd Bonzon, much of the
difficult in the Q arena stems from the NRC and industry's difficulty
defending the <tate of -the-art, [Q unlike many nther technical areas is
not precise  The objective 18 achieving reasonahle assurance of
operability. Yet, we often gengage in evaluations and "discussions” on
specific technical tssues that appear to presuppose an overall analytica)
certainty that generally does not exist. This often unjustified focus on
precision can eapend significant resources arguing and fine-tuning
posttinnc that may have 1ittle importance when overa)) (Q uncertaintie,
and tafety sagqnificance are considered

No

Are the current [Q requirements for older and newer plants adequate for
plant operationi beyond the current 40-year operating license ({.e., for
license renewal)?

(This 15 perhaps my favorite question on the survey.) Given that [([(

323 1974 14 the requirement for newer plants and 1t requires pre aging to

determine qualified 1ife, the qualified 1ife for many long 1ived

electrical components such as cables s typically 40 years. What is the
techmical Justification to conclude that these cables are qualified for

50. 60 65 year<® Maintaining the CLB for older plants Yeads to the
arclusion that nlder cables are qualifiesd forever ar unt i) they (41

which syer comes | 1rgl | believe that given the current (0 requirements,
the BTV for L0 and Renewa! 15 the best approach.

(0 requirements for newer plants are adequate for renewa) Older plant
requirement < are nnt ‘dﬂf}hul"' ‘Df r“n""-
‘wO concerny (a) Arrhenius 15 not gnod for 60 ymars - &% A minimum. nend

some wort of benchmark along the way (b) Provision <hould be made to
“rgua ty 4 given design periodicaliy, maybs every 20 years or o

A b stated above, | believe the replacement clause should be mod fed
to remove the statement “unless there are sound reasont Lo Lhe
contrary. ”

The present rule 15 barely adequite for the original term of the )icense
fxtension af the term of the licensee should in"lude a verification that
¢! age and enviranment conditions that haye exisied and that can

potent L4lly nccur are considered In reevaluat ing continysd qualit .« atian
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The current licensing basis can be used successfully 1f adequate steps are
taken to assure that aging 1s not causing significant deterioration. The
nature of the beast 15 that by 40 years very few DOR components will
remain Cables, penetrations and motors are what would be expected Any
other components would have to be in very benign locations, and If thay
were, aging would not be a concern. | have a belief that for those
components that will be used for more than 40 years, condition monitoring
should be used to assure continued safe use in qualified application

This would cover any uncertainties in aging models. | would not change
existing qualification rules for 1icense renewal.

No. Need to have a better assesement of aging effects (therma! and
radtation)

The current £Q requirements for older and newer plants may not be adequate
for plant operations beyond the current 40 year operating license., The
effects of aging/qualified 11fe would be one of the areas that comes to
mind that should bhe contidered as part of plant Yife extension The older
plants did not have Lo pre-age componénts a4 part of the test program and
operational occurrences sush as steam leaks and inadvertent spray
actuations could cause degradation of equipment., These evenls were not
considerad by the 1icensee’s when they established qualification for then
Q0 equipmont Also test programs utilized Arrhenius calculations to
demonstrate qualification for periods of time far heyond the tested
Juratior These tests may rot have been adequate to extend the l1ife of

)

eLuipment beyond the 40 year plant life

nf a the maintenance program for the equipment in hars!
environments should include monitoring of certain critical
characteristics. Qur TMI-2 Technical Evaluation Group discovered that
equipment survived the accident and worked properly orly if properly
applied (1. e . application requirements consistent with design
specifications) and maintained A significant numher of faliures could be
traced to seal fallure. Had the maintenance program included sea)

3

evaluation and surveillance the overall outcome might have been different

Kased on my aforestated experience, | heliave that action that <nould be
required for [Q for license renewal should consist of the following wteps
Keview all maintenance and replacement activity procedurss and
records to assure that the equipment has been maintained in a manner
which 14 consistent with the need Lo retain the quaiffication <taty:

By this | mean, critical characteristics (materials, part<, ot
were not degraded by either maintenance action or design change

Detarmine whether or not the equipment has heen operated 'n Lhe
environments for which 't was QU&"'“O\"

Ontermine whether or D! the p{:u‘pmpnt has heen ope ated n the
manner (modes) for which 1L was Quaiified
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iv. Based on my suggestions n 2., determine whether or nol age 1s a
si?n\f\cant fatlure mechanism (othar than uniform random) in properly
maintalined equipment

This should be all that is necessary. We should strive toward this kind
of quality, cost-effective approach. Make history work for us,.

for equipment that has been qualified in accordance with Category 1, it
would be only slightly facetious to state that 20 years of additional
service falls within the noise leve! of the accuracy of the qualified
lives established. for equipment qualified In accordance with Cateqgory 11
and also sublect to harsh environments, additional testing to comply with
Cateqgory | would increase confidence in the equipment's functional capa-
brlity (ven for Lategary 1] equipment in mild environments, & bhlankel
taemption from additional testing {8 not advisable. Continuously energized
pguipment and equipment subjecl to high load rates might have failure
rales near the end of thetir qualified lives that are inconsistent with the
dependability desirad after an accident, even though the service
cunditions do not change.

in principle | see no enginearing Justification for Judging a station's [Q
adequate at 39 and inadoquate at 4], [t (g unfortunate Lhat the fuz2y
concept “"adequate” has already been stretched to incredulity by the
grandfathering of less stringent EQ practices for older plants. How can
't be a Justifiable reference in contidering license renewal? | believe
() "adequacy” should be considered at all times |ngn_f1;ug;_ggmg_;u_l;gnj
and that the license renowal ritual should be to double check that, in
fact, was being done all during the inftial Yicense period.

| can think of npihipg relative to cable systems which one could Judge
adequate at 39 and then questionable at 41, L{ questionable at 4], then
we battiar ataess the situation and be prepared for corractive actior a4t 25

or 30

mnent | The lesser rigor in [Q requirements for older plant makes them
e tant t'n upqrades of roL Y pment Thp HM;‘({ ()f thig '|]: he a ‘1‘\‘\‘)
avestment receisary to eatend plant 1ife heyond 40-years Some deqree of

compromisae may he warranted, bul requirements as currently written,
interpreted and enforced will preclude older plants from upgrading on an
ongoing basis to an extent that the plant 1ife extension (¢ economically
viah'!es

“omment 2. Most programs don't really justify 40 years and replacement of
equipment should occur perirodically. If 40 years has been accepted then it
probably can he extrapolated on the same hasis,

amment ) fmphasize more testing on naturally aged equipment,

The [0 requirements for determining qualification up to 40 years are

perfectly valid and adequate for determining qualification up to 60 year:s
o cantinue the gqualified 1ife of equipmant beyund 40 years, the |icense
renewal applicant would have 1o gubmit a revised qualtfication packagye to
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the NRC. Of course any aging mechanism Lhat might become significant only
during the last 20 years of operation would have to be addressed, but this
s a standard part of any qualification mathod. In many cases the original
aging and type-testing program could be reevaluated to Justify a 60-year
!1fe because the utility would present measured oeoratinq environments
that are far less than the conservative design values that weare used in
the original qualification program. This reavaluation would need to
demonstrate ‘he same degree of marging required by standards and
regulations.

[f the reevaluation does not demonstrate a 60-year 1ife, new qualification
test data may have to he qgenerated. Or Lhe environment of the equipment
may have Lo be mitigated., Or condition monitoring could be used to show
that the actual aging degradation of the item is less than that in the
original qualification program. The last resort would be to replace the
1tem  Mut all this would be governed by the EQ requirements appropriate to
the current llcensing basis of the plant,

tvidently, some are questioning (he adequacy of the [Q requirementsy in Lhe
DOR Guide!ines for Justifying a 60-year qualified 1:fe. These persons may
not be Qiving enough credit to th key requirements contained therein. The
OOR Guide!ines require specificat in of service conditions Including
marging and conservatisms on accia nt conditions, and type testing under
accident conditions with aging conditions evaluated by analysts “auppcrigd
by tesl dale” and a surveillante and maintenance program "to assure that
equipment which 1y exhibiting age related degradaton will be identifind
and replaced as necessary.” lThe key massage s that the DOR Guide!lines
explicitly address the same "age related degradation” that is of contern
for Vicense renewal . Thare 15 no bas!s for disaliowing the use of DOR
(uidelines to qualify equipment for 60 years., It s up to the regulators
to exercise their duty and professional judgment as to the adequacy of the
DOR qualification package submitted in conjunttion with a license renewal
application

Unequivocally, yes

'he current requlatory and technical [Q framework 1< adequate for plant
operation beyond 40 years. | do not believe existing [Q regulations or
quidance documents need modification specifically to address (0 technical
ssues 1n Lhe license renewal period. However, the safety-significant
technical 1ssues must continue Lo be adequately addressed by ongning [0Q
(rograms The mact technically Justifiod Vieanse renewa! [Q contarn
relates to the condition of long |ived equipment when Compared to the
equipment 'y calculated 1ife fven in this contaxt (yrrent guidanie
Apprars adequate For example, Reqgulatory Guide | B9 Rev. | currently
tateds that '’ state-0” the-art preconditioning techniQues are not
dpablie of simylating all significant t pes of degredation ., fapoerience
suggests that consideration should be given to « combination of ()
preconditioning . and (2) surveillance, testing, and maintenance.
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(v) License renewal should be based upon condition assessment and objective
evidence that the installed equipment will survive beyond its qualified
1i{fe plus accident exposure.

Which €0 fssues need to be addressed for continued plant operations beyond
40 years?

(e) The main issues for older plants are aging, margin, synergistic effects,
relaxed testing requirements and documentatlion requirements,

() Inspectors shoula be trained and check £Q on a continuing basis, not
when problems arice

h) The fssues that neved 1o be addressed are wnat components are
qualified, what their gqualified 'ite 15, and what maintenance
artivities are requirea Lc extend the 1ife to the end of the renswal
period

Ihere are no specific "EQ lssues® to be addressed for license renewal.
There are, however, specific equipment fssuns which need to be addressed
to comply with the license renpwal ruls, Under the rule, £Q 15 covered
under the current 1icensing hasis and the utilities should be a)lowed to
‘engineer” into the license renewal period. This engineering may iinclude
sound analyses and/or testing, or wholesale replacement The important
aspect 13 that the rule and requlations are adequate

What mod)fications would you make to the existing EQ requirements for
license renewal?

(¢) for license renewal, modify 10CFR 50 49 to upgrade older plants

f, AL planty hould be requirea Lo mee!l the requirements aof the rule for
PNS0 runrwa In addition, &l equipment shou!d be requaelified far
fe beyond 40 years Due tn the anvironment Lhe aquipment has seen for
Prvico fo there 14 no quarantee that 1ts qualification 13 <t 1)
oo Some method of 1n si1tu testing or the taking of samples would
itfice for this requirement
¥) Consideration should be glven to LOCA-testing selected samples of plant

pquipment (primarily cable) before and after additiona) aging.

t) None, except for those points made in other parts of this section
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Operating Lxperienge

In general, ‘ow 15 EQ equipment actuslly aging (in service) compared with
the equipmen.,'s predicted 1ife? :

Anecdotal data only, need more testing.

(1'm not sure that you can get a good answer to this question.) Tre
reporting data bases such as NPRDs and LERs will only give us part of Lhe
answer . We do know that a lot of equipment, including cables, s being
replaced as a result of aging/fallures. To the extent that the equipment
was qualified for 40 years, the actua) service 1ife fs much less than the
qualified 1ife.

Gonorally, the [0 equipment 13 aging slowsr that predicied.
Don't know, -NRC /industry hasn't looked.

Unknown, must wall and ses. [specially for components thal are offected
by low levels of radiation, el

Irn cases of ASCO solenoid operated valves, we have seen what appeared
to be premature farlures until the actual operating conditions
(ambient temperalure and normally energized/desnergized) were properly
evaluated  When that was done, the ca?cu\otod 1ife closely
approximated the actua) ){fe prior to failure.

This area 1y not Leing Inspected at this time; therefore, | vave no
tomments

Moot applications are aging more slowly. Therma! conditions that dominate
most component aging are less severe for the bulk of equipment. Localized
holtspols are causing some components 1o age relatively fast but not at a
rate faster than models suggest when actual conditions are considered.

Loam not qualified to answer thess questione although | 40 have apininng
or some of them!

Some of the previous discussion i« applicable to this section.

it has not been yniommon for electrical cables to fail because local
werdating conditions ware more severe than astimated Same have arqued
that this 15 nol the faull of the equipment but 18 evidence of

micapplication While thers {5 some truth to this arqument, 1t Appears
that £0 drdn’t cutl the mustard, even 1f the problem was improperly

necyfied canditinng Snecification of conditions 1s a part of (Q.
Because of Lhese events, 1L seems reasonable to ask, how many olther
simitar conditions exist but are not known because Lthe cable diadn't farl,

yrl the cable might not be adequate tn survive an accident? This relates
directly to the discyssion above about the fact that cahles are not
subjected to a program of periedic surveillance and testing,
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in_general, aging effects are being found favorable compared to what would
have been expected under the postulated conditions. Where ambient
conditions were wel, or as high a temperature as specified, or as high
radiation, premature aging or fallures have been found on a number of
cable system components. Of course, ambients more severe than specified
have also caused fallures. Mpsi ambients are well below the specified
values (and cquipmenl ratings) so that fallures fn normal service are rare
and aginqg rates low Sarvice experionce with cable systems gives only
minimal relovant Information as to its operability under accident

onditions

omment |

fxcept for rare cases of gross error, where equipment has failed in-
sérvice due to much higher than estimated service conditions (e.9.,
normally energized solenold valves), 11ttle work 1s being done on which to
base a general assessment. |[n general, plants are taking a hands-off
approach fearing less than desirable results

nmment 2

[xperience indicates that components that have problems in service do so
because assumptions in determining |1ife prove inadequate, e. g service
temperature higher than anticipated, self-heating not proper!y accounted
( s changing (poor QA)

knowledge of how [Q equipment 1¢ actually aging in
d with the equipment's predicted 11fe. However the fPR]
has specimens of cables and small electrical components
operating reactaors since [985, bul they have not been
ugh to come to conclusions regarding in-plant vercus
Also, a Sandia study for Vife extansion of cablot
D. Bustard, "lechnitai Evaluation of
or 8.5 Nuclear Plant Li'fe [xtension. Froceedings
(onference on Operability of Nuclear Systems in
fnvironments, OP[RA B9, Vol. |. Lyon, france, September
has concluded that there have baen anly a handful of
ate any aqging degradation of cables

y. equipment 15 aging at a rate significant!y slower then
ed by aging methodology typically uted {n £Q tetting

yuestion 1s best directed to utilities but | have severa!
tions With the possible exception of cable, utilities generall
ompare Lhe aquipment condition at the end of its qual
)M predrcted’ onditior since most qualrfication t
measure eqQuipment properties after accolerated aqing, no hase!line
Ai1tion data |y avarlable Lo suppoart such a comparison
ontatnment [OCA Qua! | equipment . the conditinn at the
l1fe 1s generally lent Utility maintenance
uestion why equipment, in apparently Yike-now condition
e when 1t hay reached 1ts end of qualified 1ife Thiy

fied Vile

I3 1 nri ‘n“N'<

! ngensrraily temy from minimum therma and nther anging

At istrator please reference the attached curves for
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the Raychem WCSF material, Based on Arrhenius, the 40 year al 90°(
thermal aging line (Figure 2 Curve B) results in approximately 60%
retention of the original unaged ultimate elongation (513%). (See Figure
| using two Curve B data pofints - 800 hours at 150°C and 2500 hours at
136°C). In other words, after material thermal aging to the equivalent of
40 years at 90°C this material has an ultimate elongation in excess of
300%. Since actua) operating temperatures are generally below those
assumed for qualification, even less thermal degradatfon should occur.
Qualification and research tests have shown that cables typically farl
only after significant degradation results fn material cracking (1.e., the
material has essentially retained no elongation capability). One could
conclude that temperature 15 not a st?n1f|cant 2ging mechanism for Lhis
material for many equipment materfals, the accident LOCA dose (e.g.. 200
Mrads) and not normal aging causes the most significant degradation.

Most of [Q equipment has not aged as fast as predicted by equipment
qualitied I1te. However, certain equipment is degrading at a faster rate
(1.e., Kerite cable),

Describe prodblems you have encountered with EQ equipment. Do some
components routinely fail before the end of qualified life?

Many of the problems are described fn the numerous INs, Bulletins, and
GLs issued on E£Q.

Many maintenance personnel are unfamiliar with £Q requirements and
conduct repairs or maintenance that "unqualifies" the equipment.
[xample - transmitter seals, |f they are netl replaced during the
component repalr, qualification can not be 2ssured,

Othar physi al problems, Tike water (condensation) in ¢lo.+d cable
conduits, and splice practices that are not |AW the £EQ instructions (that
ére stricter than normal electrical spice practices).

As | stated above, many licensees do not know what the local temperature
of components are Ay 4 result, the calculated Vife 14 often much onye
than the actual life,

vory few components are failing. Some are found deteriorated more Lhan
ane would like but fariures of qualified equipment are not frequent Mest
radration conditions are at or below design conditions. Current 40 year
dqoses for many plants are 2 Mrad or less. (Some have |0 Mrad doses but
these seem to be in the minority). None have the 57 Mrad dcses sugqested
by 1EEC 323-1974,

fomponents may fail for various reasons which may or may nol be related to
{0 attributes. However, components have falled from steam leaks. As far
as component qualified temperatures and radiation exposures | believe that
these environmental parameters have been adequately addressed by the
licensee's tQ programs through detail analysis and study of the areas for
such problems a< hot spots. However steam leaks and spray downs have not
been adequately addressed,
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See | above

Comment :

tor older plant, revised accident analysis create a substantial increase
in acctdent environment conditions. This is due Lo many factors, most
significant are fuel upgrades and pump and fan cooler degradation. At
fssue 1s the fact that qualification per the DOR guidelines is marginal,
at best, to the original EQ requirements. Upward revision of the £Q
requirements can be costly.

T1D 14844 15 viewed as excessively conservative Current requirements
include a 10% marg:n in addition tc the TID 14844 based values. A more
real istic basis for determination of radiation accideat environments is
needed.

I have encountered nu problems with EQ equipment, Certainly, ! have ne
know vdye of components that "routinely fail bafore the end of qualified
tife 7 Any such knowledge would appear Lo be reportable under part 2] and
not through a survey.

The EPR] plant aging study 1s showing that component qualified
temperatures and radiation exposure levels are not consistent with their
actual in-service environment -- almost all measured temperatures are less
than quali'fication temperatures and all measured radiation doses are much
less than qualification doses.

we have experienced no problems with £Q equipment and we have not
experienced routine failures of £Q equipment before the end of qualified
life. 1t should be noted that EQ equipment 18 no different from other
equipment except for the testing which has been done 1o It and the
requirements to maintain 1ts qualified configuration (1.e., sealing,
mounting, qualified 1ife, etc.). Therefore, the data base for equipment
trending and faiiure rates 15 much larger then just the equipment in the
£Q program

Ihese operatioral and equipment failure questions are best directed to
atrlities, Regarding operational vs, assumed environments, | have several
comments. For virtually all equipment, the actua)l operational radiation
level is significantly below the assumed normal radiation dose (often
assumed as 50 Mrads.) and material damage thresholds Similarly,
operating temperatures are generally below those assumed frr qualification
purposes. Further, plant temperatures fluctuate due to s asonal and
uperational changes while for qualification purposes utilit‘es typically
assume a ~ingle cantinuous value (e g ., peak normal or maximum go.ign *om
perature) The one possihle exception, plant hot-spot areas. are
qenerally addressed by monitoring and other methods

fquipment reliability can be enhanced hy using “sound reasons to the
contrary.” A more stringent reguirement for replacement parts and
compunents are required to enhance equipment reliabrlity.
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Are component qualified temperatures and radiation exposure consistent
with their actual in-tervice environment?

In many cases, no. CExample: the AND fiasco.

The problems we've seen are where the ful) expected temperature range was
not considered, or considered inappropriately. Specifically, some outdoor
transmitters not fully qualified for cold temperatures or the high
temperature next Lo a steam line were not adequately calculated or
measured

Some components )ike cables have fafled in norma) environs prior to tne
end of their qualified 1ife. While fndustry argues the actual
temp/radiation levels are lower in-service than that assumed for £Q, there
have been many instances of equipment damage due to temperature/radiation
hotspots,

As for radiation, the level of radiation fs almost always an assumption
pased on calculations | do not know of any licensee who has measured
localized radiation levels during plant operation.

Most temperatures are averaging 20°F or more below design normal maximums.
A few locations near MSIVs, pressurizers, and primary loops are higher.
Some plants have summer containment temperatures that are higher than
originally expected, bul even for these the aging rate is not excessive
for the bulk of the equipment,

lypically, the actual iIn-service temperatures and radiation levels are
lower than qual!ified parameters.

Are you aware of any weaknesses associated with the maintenance practices
being performed on EQ equipment?

Surveillance and maintenance in general could be much improved

d) Region V 15 not aware of any poor mai-tenance practices associated with tQ

PguIpment

Maintenance in general arpears to be good and has not resulte. n
gnificant (Q problems. As components age, this issue needs to be looked
al 'n more detail

The £0 inspections often showed that [Q engineers and plant personne! did
not always Interface well (heck the escalated enforcement files
Lubricants and tape splices were two problem areas. Some plants addresced
maintenance requirements much better than othars in the Q0 documentat ion

Many licenseres Like a very narrow approach to required £Q maintenance.
They consider recommendations of matatenance by the vendor as Jjust that,
recommendat tons in many instances, the vendors make statements that they
Assume a perindic proventive maintanance program, as identified in Lhe
technical manual, 13 being implemented in order to ensure the equ i pment
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i fied condition Ihat 13 because some age sensitive
lubricants) were not subjected to thermal or radiation

The bulk of the mainlenance fs adequate. Some plants have better contro!
over actual installed conditions. Most current maintenance is related to
replacement except for MOVs and motors. -1/ don't see maintenance as being
adverse for £Q equipment,

am nol aware of any weaknesses associated with the maintenance prattices
being performed on £Q equipment, | believe for those EQ components where
maintenance 's required for qualification that it s adequate. However,
all £EQ components do not have required routine [Q maintenance

passive cable systems, no. Maintenance activities on passive, mostly
naccessibie components are minimal, yleld very Vimited usefu! data and,
ot involves the movement of cable components, may advarsely affect
operabiitty of the equipment {f subjected to a harsh environment

mmen | for many s |If romponents thic 1« nat an aptinn Warranty
al Lies 1SsuPs, N specific Lo Lhe nuclear industry, have forced
C the sale of refurbishment kits This 15 @
dppurtenance

Ome Cases, mainienance activities of any sort 1§ strongly discouraged,
vendors of Class |L equipmant are forced 10 forbid maintenance. and
encourage full replacemant Current EQ programg do not qualify
maintenance activities, and 1ittle benefit would be realized for

ndertaking substantial investment to do so.

mment 2. Maintenance that 1§ required to maintaln qualificat ion should
he specified by the qualifying party and hecome mandatory at the plant
: ne maintenance programs must be reviewed to determine potential
qualified product. Maintenance indicated by more recent

ol be backfit,

Nave seen no eavidence Lhal maintenance performed on Qua!ified eqQuipment
n keeping with the qualification program s not sufficient to maintain
the equipment’'s qualification. | have seer no evidence that proper!y
nance has ever had an adverse affect on 0

rograms are structured to Include specific “£D
efore are adeguate ¢ maintain qual ficaton

peciives reqgarding “sound reasons 1o the contrary
0 have qualification based on testing that Includes
| Jing b4 Cesiary fTor equipment nol experiencing significant
ieqradation due to normal or accident conditions, As a broad
generalizat most oulside containment aquipment should fal) into thig
atego significant aging degradation. Ffor example, with few
pment materials are highly tolerant of the several Mrde of
ation occurring dSutside containment and do not sxperfence
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significant aging during normal operation. Yel, on replacement this
equipment must be replaced with other equipment which has been qualified
using tests with preaging and bounding accident conditions. An analogous
situation exists for outside containment equipment experiencing relatively
low-temperature (e.g., 175'F) short-time (e.¢.. 30 minutes) pipe-break
steam conditlions All else being equal, the upgraded qualification is
somewhat bLeneficial by reducing qualification uncertainties. The upgraded
equipment could, but not always, exhibit other performance or operational
improvements over the existing equipment, However, in many cases Lhere
can be negative upgrading effects. Importantly and based on experience,
the current equipment {5 generally well sufted to its applications from
rellabi)ity, performance, operation, and maintenance perspectives. The
new equipment, although EQ upgraded, may be less sufted to the application
from these perspectives. Yet, these important operational considerations
are not currently identifled at example sound reasons in Regulatory Guide
1.09.2/ | believe overal) suftabiliity and not solely £Q should farm the
basis for utility decisions regarding the use of upgraded equipment
Finally, the use of uggraded equipment inevitably {nvolves some design and
physical plant changes to accommodaie differing characteristics. Always
present |s the potential for problems arising from such changes or lack of
nxperience with the new equipment,

Is the maintenance performed on EQ equipmant sufficient to maintain
equipment qualification?

[There were no responses to this question)

Is there maintenance being performed on equipment or components that may
have an adverse affect on £Q?

(h) | do not know of any maintenance that 1§ being performed that s
jetrimental to the equipment, however, maintenance that should be
performed and 15 not may be deltrimental,

(1) | am not aware of any maintenance being performed on equipment or
omponents that may have an adverse affect on £0.

(1) Not to our knowledge. This I8 why utilities have elabhorate review
processes for procedures and training to avoid just this type of problem.

2 [~terestingly, performance and relfabi)lity considerations were
addrassed 1n the original sound reasons discussion contained 1n an NRC gen
pric letter but were spoacifically excluded by the Staff when the rnqudtnr,

jutile was sLuenn
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Discuss your views and opinions of specific cases (current) where
replacement equipment was not upgraded to 10 CFR $0.49 requirements
because licensees reference “sound reasons to the contrary (R.G. 1.89)?*

This often leads to trying 20 qualify what are now parts and subcomponents
that are 27?2 only [rarely] avallable - {f at al)., As CG!'s - this 1¢ not
tasy

'he sound reasons to the contrary were intended Lo be used on a onetime
Dasts and not intended to be used repeatedly as an excuse not to u,qrade
pquUIp A% 11 1S replaced RG1.89 should be modified to eliminate this

w.ndfall for the industry. There should be no need to invoke this any
nger  We need to find out from the industry to what extent this 15 still

10 not know of any cases at this t'me where | disagreed with a

viisve On Lhe determination of sound reasons to the contrary | do
feel that by the time the older plants request a license extension.
much of 115 equipment will he obsolete and will reguire replacoment
with equipment qualifisd to the higher standard of 10 CFR 50.45.

know that equipment 15 not being upgraded due to "sound reasons to the
contrary” however | do not have A current spetific case because | have not
performed many {Q fnspections over the past 3 years. | do know that most
of the Ticensee's LQ programs have provisions for documant ing “sound
reasons to Lhe contrary” for not upgrading to 19 CFR 50.49.

jon L see sound reasons to the contrary as a big probiem Most plants
are replacing components to modern standards when end of 1i1fe occurs for «
IR Or ategory || device

vertormance of equipment during and following the acc ident has not benn
adequately addressed by regulations The credibility of values used 1n

etermining <etpoints 1y questionable. Some are hold to a 95,95
pPterminal n o and thoary are nnt (1 may De e . nsq t¢ ’]-u\.‘“] oQuU Y pment
i :f'l rmar » I ~r;""“(:
R o B9 15 tno loose 1n this area, Lqu'pment should be
racdnd roat east reviewnd for adequacy) unless by some Justifisatier
the upgrade would have a negative impact on safety
'he seven "Sound Reasons to the Contrary” (SRC's) Appropriately maintain

3
2

safely while not aading Lo the complexity of the already
mplex maintenance task, We have no knowledge of misuse of the SRL s and
typically the smphasis 1s blased toward upqrade rather that invoking the
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(d)

(Q Llnspeciian Activillies

Were the NRC EQ inspections conducted with the appropriate scope and depth
and in a consistent manner?

More scope and depth would have been better,

Region V 15 not aware of any sgociflc wiir:::?;;‘af the ‘scope’ of
previous £Q inspections. The EQ inspection program conducted some years
aqo was of sufficient scope and depth,

They were conducted consistently with appropriate scope and depth
(conducted 15)

Yes. There did appear to be regional differences implementing the DOR
quidel ines

I am not sure that we were very consistent (as an agency) in looking
al the maintenance activities, or the selection of ambient cond!tione.
for example I think we laarned as we went and | belisys we trind to
ma.ntain consistency | do believe, however, that we did )ack
consistency in the areq of the two exampies above.

MApeCTIons were appropriate in scope and ware congistently porformed, |
am onot aware of any specific weaknesses associated with thess inspectiong

The £ inspections were in my opinion concucted with the appropriate scope
and depth and were done in a consistent munner. Team eaders and members
received hours of training on EQ. The regiondl teams would alwaye have a
representative from the Vendor Inspection Branch on the team as an
Asvistant Team Leader or the Team Leader, Region 1] performed the
‘nspections using Inspectors out of the Plant System Section in DRS. The
inspectors wore either flectrical engineers or had several years of
cxperience in [Q. In addition, Lhe ?Q files roviewsd hy the £Q Team wore
proncipally reviewed by NKC contractors hired for *heir FQ mpxperticn I
am not aware of any weaknesses associated with those Inspections

[ am not qualified to answer these questions although 1 do have opinfons
on some of them!

have Litlle to no knowledge of the scope and depth of Lthe NR(C LQ
inspectionc. | dn know however, that a number of uli)ities were fined for
'nadequaries an their programs as a4 result of the inspactions. That TARES
me There wats some robystansys (o their scape and fepth
Phee NKO L inspections were consistent with a broad scope and to

considerable depth  Please note that we were inspected under hoth DOR and
Lategory || requirements,

These questions are best addressed by NRC personnel . However, except for
the NRC Staff activities in support of original plant operation. i believe

SR e
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inspections were the most comprehensive compliance evaluations
"

L has ever pe*‘c'med

The NRC [Q inspeclion process lacked adequate depth and consistency from

Region Lo Regfon. The process typically allowed | week for preparation, |
site and |-2 weeks for inspection report preparation and approval
nspect 1on team generally consisted of 5-6 people. This equates

2 to 4 days of actua) inspection The scope of Lhe

n terms of the components selected for review was adequate but

me was allotted to conduct a thorough in-depth fnvestigation,

(3

Are you aware of any specific weaknesses associated with those inspections
that need to be addressed relative to: a) older plants? b) newer plants?

The documentalion in the older plant supporting the EQ inspections were
a problem They were not as good as the newer plants

!

Not from the Reglon 111 plants

Int
’

trument loop accuracy was sometimes over)looked, agepending on inspectlion
team leader and members

The area of [Q should be reinspected on a periodic schedule Al present
only random risues identified during other activities are evaluated

knowledge does not exist in the working leve! because of reduced
This 15 the case with NRC inspectors as well ac licensems

gained a Qood working know!edge of [{) has moved on

fferent positions in my oxparience of second

open i1tems, maintenance was the weak area

states underiining has been adidnd

tion in Regulatory Guide | .89 with regard !
)« 1974 {¢ the staff's conclusion that the

ncrementa n safety from arbitrarily requiring Lthat a
specified qualified 11fe be demonstrated for al) Class 1t equipment s
not sufficiant to Justify the exponse for plants already constructod and
operating This position does not, however, ext)ude equipment using
materials that have been identified as being susceptible to significant
degradation due to thermal and radiation aging Component maintenance
or replacement schedules should Include considerations of the <peci!
aging ’d'df'ﬂ"ﬂl‘iﬁwC‘ the component materials QnUeing. preyrems
aNouie exi1sl 4L ANe DIA0L Lo revigw surveillance ard mainignance records
Lo dzeure thal equipment which 15 exhibiting gge related degradalion

L@ qenlliiled ang rep ased 45 NeCEsSAry,

aware Lhat Lne above stated onguing programs general y

hich certainly contain material known to be susceptible botr
radration aging effects it appears that NRC'< inspect {nr
ndy be lacking tn this area
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The emphasis was blased toward "paper” without a corresponding emphasis
toward the safety significance of the equipment.

What safety-significant fssues have been fdentified as a result of EQ
inspections?

At Trojan, there has been a significant safety-related fssue associated
wilh the qualification of containment electrical penetrations assemb)ies
(EPAS) The enforcement actions have been deferred due to potentia)
wrongdoing by Lhe licensee. These fscues are stil) being inspected. The
EPA seals were replaced prior to restart from the refue)ing outage

Cable problems, Limitorque MOVs, solencid valves, terminal blocks,
penetrations, grease, and transmitters were ident{fied.

ot recall all the safely significant issues, however, Lthey were
we i documented

canr
ine faindings and resultant actions were documented fn inspection reports.

The benefit of the [0 Inspections was to refocus the £Q activities towards
the actually installed condition rather than Just towards having adequate
dgocumentation

A number of safety 1ssues Including inadequate qualification of cable.
cable splices, contafinment penetrations, solenoid valves, valve oorrators.
terminal blocks, eotc. were identified.

Numerous FO 1ssues were 1dentified based on specific £Q problems at
ertain sites A qgood portion of the problems dealt with the
walification of electrical interfaces (. e., splices and terminat ine )
everal escalated enforcement cases were handled dealing with these
ues vimitorque MOV qualifications were also a problem and the subject
onumerous NRC Notices. This was basically resulting from the fact that
the inctalled confiquratinne did not mateh the tested configurat fon Most

Fothe [0 'Yssuen were recolved at the end of the first round of (Q
prctor

the inspections 1dentifind Qenpric 18sufs Such as MOV testing and

04 al ' I heat shrink spl ices The inspections also h\QF;!lghtl | Lhe

vod for training and confiquration control

Lake 1t this guestion 14 directed mainly to NRC staff who are in the
best position Lo say what safeiy-significant {ssues have been identified
av a result of NRC [Q (nspections,

This question 15 Lest addressed by NRC and utility perconne) Without

commenting on their safety-significance, | believe that moct [0 1ssuns
descrihed by NRC Bulleting, Information Nolices, and Generic Letters wers

riginally self darnt i find by utilities and manufacturers or resulled from

research ar {Q qualification tegting
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Fatlure of AMP Nylon and Kynar splices to perform their safety function
when subjecled to postulated accident conditions.

What enforcement actions have been taken?

See Lthe Record,

About 20 wtilities received fines for EQ iInfractions from these
inspections

Review of the escalated enforcement records would be useful. There were
about 30 5

Many enforcement actions were taken, including ASLB hearings for the
farley case.

tntorcement actions, Including civil penalties, were taken against several
utilities relative to those 1ssues. The significant inspection issues
have been tatisfactorily resolved,

Have all significant inspection fssues beer adequately resolved?

No

fou should take a look al the proposed enforcement actions to get a fee)
for the answer to Lhiy one.

£11 significant 1ssues have been resolved.
fo the best of my know'edge, Lhe 1ssues have been resolved.

Is sufficient emphasis being placed on EQ in the current inspection
program?

NO

Sufficient emphasis was placed upon £Q during the last round of
napections  As a result, licensee's estab) ished an acceptable sot of
proceduralized adminfstrative controls over the £Q area. Assuming that
licensees are following those controls, one would conclude that Yicrncrpe
are placing sufficient emphasis on (0.

The current inspection program 145 really not looking at (Q. The ‘84 86
(0 'nspections are considered complate and no further nipections are

warranted (many NRC industry people belisve thiy), | helieve periodi
nspections should be conducted. Since no [0 \nspactions are being
onducted, the reqional expertise 15 fading away

| don't know The rogions stil] have & few (nspectars with some 19R0«

caperience plus maybhe othears with some knnwledge | Believe that most

‘..A.p!&\ don’ ! understand [O woll,



(h) There |s no real emptasis placed on EQ in the inspection program, |
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attempt to look at the LG fssues when possible, but that {s not really
good enough

There 1s no emphasis being placed on EQ in the inspection program and no
train'ng Is taking place nor are EQ fssues being highlighted.

[Q focus varies greatly from regfon to region. Regions | and 2 seem to
have a stronger focus. Reqion 3 doesn't seem tc have as much interest.
There do not seem to be a large number of personnel that understand [Q

Intimately

As far as | know, [0 fs not being inspected as part of the routine

'nspection program in Reglon 11, It 18 typically examined as part of the
reactive inspection program. There has been no formalized £Q training in
NRC since 1987 | would say that most inspectors do not thoroughly

inderstand the pasl positions NRC has taken in regard to environmental
Qualification

giagn’'t even know that there are "current” £Q inspection programs
Yes The original inspertions verified that pro?rlms within the uthifties
were established to meet the requirements of JOCFRS0.49 and the present
'nspection program ensures the implementation {5 being maintained.
It appears Lhat EQ Is not & fucus at the Regfonal level,
Are inspectors sufficiently trained?

No

[f the NRLC wishes Lo re-examing the £Q area., an inspection cadre would
have to be trained and the inspection plans redefined

b don’t know what, If any, [Q training is provided

inspectors, in general, are not very well trained in £Q. lhere are very
few inspectors Lhal | belierve are adequately trained and qualified to

inspect in this area There are probably more inspectors who could
#valuaie test roports that could adequately determine if its installation
and care and handling are appropriate In order Lo inspect any new plants
'hat are buitit, aaditional training will be necessary. This 15 to ensure
adequacy of the inspection efforts as we'l as obtain some aegree of
ne ‘\'.l"\)
Most inspectors are nol familiar with some of the unique knowledge
particular to [Q (V. e., Arrhenius, LOCA profile requirements, etc).

It appears that “"new” Region based inspectors that have (Q
fties have not received training

respons ihi)
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What changes would you recommend? Is the inspection plan focus, scope,
and depth adequate?

a) It appears to be haphazard now

believe the regulations should be updated to reflect our current
Itions on EQ. If EQ 15 going to be part of the routine inspection
program therc should be some type of formal NRC training and a module
developed for the inspection effort. In addition, counterpart meetings
should be held to keep inspectors abreast of EQ fssues in the industry.

POS

t)y ALl inspectors should be consistent in their technical interpretations of

£Q adequacy. For example, {f a utility can demonstrate that a technical
concern was adequately addressed in a prior {aspection, the "rehashing,”
of the i1ssue because of a technical difference fn opinion between
nspectors 1s not warranted in a rew inspection but should be dealt with
among the inspeclors

v) Additional training and including EQ as part of other inspection

P s ut h @
activities




Miscellaneous

To what extent should maintenance and surveillance/condition monitoring be
credited for demonstrating continued equipment qualification?

To the extent that the 3ging mechanisms and symptoms are well known,
backed up by continued sampiing and testing. Need more [heat rise?)
monitoring Effects of chemical contamination (including self-sources
Ifke off gassing and ?777?. The parameter most likely to be found
Inaccurate s the activation energy - then fs the [actua)l vs assumed)

1ce conditior

does nol recommend any change to EQ requirements for equipment in
¢ ntainment) environments. Ffor equipment in mild EQ
onments, we think that a PM program to replace certain critical parts
O rings) along with surveillance testing should be sufficient
ntenance and survefllance/-ondition monftoring can only be used to
detect and mitigate aging. Lero credit should be given to demonstrating
continued £EQ. EQ should only be demonstrated using LOCA testing on
preaged samples

Condition monitoring should get a lot of credit toward qualification.

onitoring 1s more of a dream than a reality. For much

the normal environment degradation is small compared to
dent effects, and the small changes that may occur in normal service
difficult to measure and not very important. The EPR! cable condition
tor should be useful to determine the specific Jocation of maximum
e degradation, so that we can ensure that the environment al those

1S Laken Into account

lieve that routine maintenance and surveillanc

te (¢ ietermine or mainta:'r the ,1\‘ f

and surveillanc ot be used to verify continued
0st equipment
of any relfable and proven condition monitoring
chnigues that could be reliably used in a quan

3

e remaining service 1ife of qualified equipmen

ponents that will actually be used for long durations,

ng wilh acceptance criteria related to accident capabi)

hat continued use 15 conservative Of course such

be developable or implementable at a reasonable cost

ther alternatives should be considered indenter and 01T seem
Techniques for penetrations are desirable

w

4 14
1 Lhal nol enough testing has been

4 - , | " " ' i . ’
th condition monitoring as a means for demonstraling
n

pment qQualificat
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formed to establish which parameters should be trended to determine
‘emaining service 11fe. The bulk of the qualification testing done to
jate only looked at insulation resistance values for electriza)
rformance during the actual test If the values exceedod a typical
ceptance criteria of | meg ohm the specimen passed the test. However,
s parameter alone may not pe enough to demonstrate continued equipment
fication | believe more testing is necessary to correlate measured
paramelers with direct atiributes of degradation.

‘n mild environments outine calibration, maintenance, and
testing should suffice The ques’ion becomes much more
answer for harsh environments., As | stated aLove in A.6.,

data and Inclusfon of _he perfodic measurement of those
fcs critical to the ~roper operation of the equipment and
Lies require. " .r mitigation should suffice for the
lance, etc.).

surve)ilance/condition monitoring shoule

\g continued EQ only 1f 1t effectively assures
successful ~erformance during accident condit |

Limes during the 1ife of the eguipment. As

this maybe nearly impossible for some items of
red margin 1§ not known

of operating plants, maintenance is relatively

an quaiification. A key element of this collection of
I be engineering eavaluation of maintenance problems and
th feedback Lo increase the assurance of safety by
n equipment, service conditions, and operating
avoid the type of incident {n which post evaluation
events warning of a problem had been ignored.

ironments can be significant in demonstrating
estimates of service conditions 'n many cases the
the maximum normal ambient temperature MUST be the
ng qualified 11fe is unduly punitive. 711D 14844 hased
e cqually excessive fn conservatism This 1s
cases where single noge dosages are determined to envelop
ment buildin fquipment, such as the Westinghouse
this s not &8 commercia has been designed
temperature and radiation environment:

or the fication of the maintenance and
are recessary to support the established

.

on 9 of the £Q Reference Manual). Conditior
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monitoring (which measures condition Indicators thal can be trended))/

Is normally not performed because (1) condition monitoring is easier said
than done -- these Is a scarcity of proven methods for in-situ
measurements that quantify the remaining 11fe of equipment (see for
example "Condition Monitoring of Nuclear Plant Electrica) Equipment,” EPRI
Final Report NP-3357, February 1984 and many NPAR reports that address
condition monitoring) and (2) traditional EQ methods rely almest
exclusively on testing, analysis, and maintenance/survei)lance, which are
viewed as adequate wilhout condition monftoring. fondition monitoring is
used fairly extensively in plants when life-cycle decisions on expensive
equipment 1ike generators and large motors are being made or when 2
problem with any type of equipment {s observed.

Because cables are so expensive to replace 2 lot of attention has been
given to thelr condition monitoring. EPRI has held two industry workshops
on cable condftion monitoring and has developed a commercialized
technique, the indenter aging monitor (Toman, G., “Cable Life Evaluation
Services, Cable Indenter A?lng Monitor,” Ogden Environmental and Energy
services Company, 199]1). Although this technique can be used to
troubleshoot cables that are suspected of being prematurely aged (e.g.
cable subjected inadvertently to perfods with greater-than-usua!
temperatures), It may prove to be most beneficial as a last resort method
short of replacement) for justifying 20 years of 1ife extension for some
cables during license renewa)l (see response Lo A6). | also fee! that more
use should be made of the {ndenter in technical support ef research
efforts. for example, 1t 15 unfortunate that the indente. was not used to
Characlerize ihe aged condition of the Okonite cables tested in a recent
¢ging and LOCA test program at Sandia. This data would have yone a long
way ‘" comparing the aged condition of these cables to the condition of
' Jv cables aged and lested in a previous Sandia cable program (which,
Dy the way, were tested with the indenter back in the days of william
Parmer, NRC Rescarch, when we had the common sense to cooriinate industry
and NRC research programs)

Maintenance and surveillance/cordition monitoring are tools of a complete
program to demonstrate equipment qualification. Operating experience and
trending are also part of these programs.

believe that equipment inspection, maintenance, survei)lance. and
ondition monitoring (1f avallable) should be important elements of aging
management . Since accelerated aging simulations cannot address the
¢ ts ¢ 1T significant aging mechanisms, there should be reliance on
activities. For many EQ equipment applications,
oviside conlainment equipment not experiencing significant
accident <tresses, | believe these on-going aging management

gistinciion Delween Lhe terms “surveillance® (go-no-go

nitoring” (trending). | recommend Lhat NRC staff
Task Action Plan use Lhe lerminology In Nuclear
Common Aging annmc‘.ow EPRT Fina) Report TR-100844., Decomber
ipated in developing this
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techniques are preferred Lo reliance on uroaging simulations. For the
sake of brevity, 1 will reserve my input regarding such techniques unti)
the November workshop.

Non-intrusive types of monitoring needed Lo be explored as a2 means to
monitor equipment qualification. There were many methods discussed a* the
NRC Aging Conference which may be useful for EQ. Motor current signature
and cable indenter methodologies are examples of non intrusive measures
that could be used Lo demonstrate remaining 11ife,

Are you aware of any survelllances or condition menitoring techniques that
can be used to provide some assurance of rema‘ning service 1ife? Do you
have any specific recommendations in this regard?

The [PR] indenter looks promising.

) Tor cables, breax point rlongation and indenter may be usefu) in

determining whether or not a cable 's aging and thus becoming more
brittle. It will not tell you whether a cable will pass an LOCA test. LOCA
testing 1s Lhe preferred method of demonstrating qualification,

I am not aware of any monitoring methods that could determine remaining
service 11fe, however, that does not mean that some do not exist or could
be developed in the future,

Some of the indentation test methods for cable monitoring appear to have a
potential for producing useful results {f indexed against samples of
similar materials of known amount of degradatien. guch methods could be
applied on a case by case basis,

Techniques and equipment are avaflable to measure the electrical
Characteristics of insulated wires and cables such that methods and
requiremeits could be developed to allow perfodic evaluation of the
“health” of such componenis. Some newly developed 18C equipment
(primarily for Control Room use) have microprocessor-based self testing
systems that can be quite sophisticated. These could be developed further
to test certain critical characteristics that would be measures of
health” and periodically (or on demand) report them to the operator
Since microprocessors do not work too well in harsh environments, |
visualize a dedicated "health monitor" remotely connected to critical
components of various transmitters, motors., etc, constant) Qva\uatnng
their condition.  This could supplement operational survoi{\lnco festing
should you determine 1t is necessary. The technology 1s available.

[ have worked extensively in this area and have imparted my ideas in Lhe
context of [PRI-sponsored Cable Condition Monitoring Workthops. For lack
of time, may | note oniy one item heve; - | believe the current lack of
concern for molsture transmission through jackets by their cracking or by
transmitting of moisture into the cable core by diffusion has been wrongly
tgrored an Lhat it may guickl, rompromise an adjacent connector or
terminal equipment that was not designed to withstand cable-transmitted
water  'herefore jacket condition monitoring can be Important. | be)ieve
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the only method of cable jacket condftion monitoring used today is visual
or "feel” observalions at points (usual terminal or junction boxes)
accessed In Lhe course of other equipment maintenance/surveillance
dctivities, Other methods of ascertaining the presence of mechanical
ntegrity of jackets are the use of moderate voltage eiectrical testing
from cable shields to ground or pneumatic testing. These would be
applicable to many cabole designs but by no means all, Use of the cable
'ndenter Lest can reveal the jacket (and by inference, the insulation)
conditionr somewhat qualititively to allow some 1ife prediclicns for many
Cables. No sophisticated research is needed to evaluate and implement such
tests; simply an impetus to overcome utilities' inartia and their dread of
any new test that might yvield bad news.

(PRI nas several ongoing programs, such as the cable indenlor, which show
romise Drrdact\n? remaining 1ife of components through deterministic
methodology 1s still in 1ts infancy.

A logical approach would be to (1) reproduce the accelerated aging which
as part of an [Q test and (2) compare the installed equipment condition
0 the condition predicted by the accelerated aging. As long as the
nstalled equipment fs not degraded to the tested degradation there fs
relative assurance of remaining service Vife. However. it should be noted
thal any condition monitoring technique which requires removing or
extensive handling of aged equipment may result in inducing further
iegradation not representative of the installed condition

Should credit be given for other inftiat‘ves such as the maintenance rule
for establishing and monitoring maintatining equipment qualification? Do
you have any specific recommendations in this regard?

Yes, {\f £Q concerns are covered

‘glon v does not think the maintenance rule should be given credit in
assessing [Q requirements for Harsh environments We think that credit
can be given from the maintenance rule to relax £Q requirements for mild
environments (e.g. auxiliary building).

'he main rule does nothing for demonstrating qualification ar

1 3 ( vOr fo

) Or {

doas not get into £Q at al)

with the maintenance ru'~. It ¢hould def

¢ mainienance ruie requires the performance of maintenance
Lo ensurg Lhe equipmentl remains in a qualified conditior

ARCce requirement s &'TJ‘” br Q;h“P‘ "t vPV] /'pa« Yy and

5

y adhered | enforcement action <hould be take
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£Q already roquires maintenance at the end of qualified 1ife. If
inservice fatlures occur on qualified equipment, action {5 needed te
determine what was the cause. | don't believe that the Maintenance Rule
will cause much change to the EQ arenma.

I am not familiar with the maintenance rule and how it wil) be
implemented. But as | stated earlier goveral EQ ftems may not have
reguired maintenance. So the maintenance rule wil) not impact these
components .,

flased on my pravious statements, my answer is obvious, "Absoalutely!®

Cable and most connectiuns being totally passive components in
safety-related systems are related only very tangentially to the usual
maintenance proqrams

Degradation of components could be detected by evaluation of surveillance
data Given sufficient attention to this purpose in maintenance program
planning, significant benefits could be realized.

The maintenance rule can be given 2 lot of credit for establishing and
maintaining equipment qualification for equipment in a mild environment
(In fact, the offectivaness of such maintenance for ensuring that agin
does not produce common mode faflures 15 one of the main reasons the NRC
did not include mild environment equipment in the scope of i0 CFR 50.49).
For harsh environment equipment, the maintenance rule can be given credit
for promating the Implementation of surveillanca and servicing that may be
nesessary for maintaining the qualified status of aqutYnont {although such
measures are necessary even without the maintenance rule). The
performance-based approach in the rule would identify cases where harth
environment equipment experiences unacceptable failure rates during
operation. Rut 1t would not fdentify cases where aging degradation 1s not

“advanced enouoh to impact the fallure rate of the equipment during thn

benign environments of plant operation, but may be advanced enough to com-
promise the safety function uf the equipment under harsh-environment
common cause stressors in o4 design basis accident. It {is this eventuality
that 1s addressed by environmental qualification. Yhus, the maintenance
rule 1o not gufficient to ensure the qualified status of equipment in a
harsh environment - a sound EQ program, including £Q maintenance, s
sufficient.

res, this would be part of the overall program refearred to above. The
Industry programs for maintaining equipment, both periodic and
preventative, are designed and tailored to mainta‘n equipment in optima)
condition for safety and operational reasons, Maintaining equipment in
optimal conoition contributes to relative assurance that the equipment
will perform ite safety function if required in a harsh environment .

Maintenance of [0 enuipment 1§ only part of an iIntegrated maintenance
program which enhances not only EQ but safe and efficient operation of
plants. Utilities should be allowed Lo demonstrate the ability of thaee
programs Lo maintain (Q but [ should notl be driving maintenance
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In & word - Yes. See response to question D.].

Yes, 1 think that to the extent that 2 maintenance activity is a detailed
evaluation of a component (detailed pfece part inspection, test etc.) the
maintenance rule should allow a Vicensee to take credit for this data in
evaluating equipment qualification,

¥hat other options or approaches to establishing and maintaining EQ
requirements would you recommend?

Periodic DBl testing of components fs the only way to assure that they
will function during and following a DBE. A single test good for 40 years
IS a4 scary thing.

Periodic testing s the only to know absolutely the status of qualified
equipment,

| would recommend that a group be formed in HQ that would develop an
inspection procedure and periodically inspect all the plants in the
country to ensure licensee are complying with the rule and to have
consistency.

| recommend Lhat the licensees continue to implement an EQ program that is
pericdically inspected.

Should attempt to get more realistic assessment of equipment aging (cable
insulation, splices, etc.) by obtaining and testing specimens of in-plant
equipment and comparing the results to accelerated aging predictions.

This information should be used to reassess the existing £Q requirements.

» As stated earlier, the £Q rule should be updated and maintained current

The £Q standards are being revised by the industry: however K NRC hat not
adopted any of the later standards 'n Regulatory Guides,

‘his subject 15 covered in othcr responses given,

since VL is my judgment that current approaches for establishing and

maintaining [0 in older and newer plants are sufficient, | do not
recommend any other optigns or approaches,

Put less emphasis on "paper” and more emphasis actua) operat ing experience
and condition of equipment.

See responses to A.| and A.2. As noted above | maintain that the current
approach of appliying a consistent methodulogy to all equipment Rithin the
scope of 50.49 15 | ppropriate. Rigorous qualification combined with
Inspections and aging management should be applied to the most Safety
significant equipment located inside containment. Little, {f any. 50.49
Lype qualification necd be applied Lo radiation-only harsh «nd putside
containment equipment expused to short-time low-temperature steam effects.
for other equipment, varying approaches could be applied. 1| suspect an
overall safety gain would result, 1f existing ‘ndustry [Q resources were



C-55

redirected and focused on 4 narrower equipment scope with more rigorously
maintained and scrulinized equipment performance and quaiffication,

Describe any specific EQ issues or topics that you believe deserve further
research,

Emphasis should be placed on training workers and contractors to
recognize [Q requirements., Even if thc; aren’'t working on [Q systems
they can damage componants and affect tnefr qualification,

| recommend that the NRC and industry cooperate to develop a program for
the testing of equipment removed from plants afler 20 or more years of
service Whenever a question arises about the adequacy of installed
equipment . 11 appears that industry has invariably insisted that the
problem could be addressed by analysis and has objected to testing A
prime concern is that 4 test failure could have major consequences, nayen
If there were evidence that the failure was caused by equipment handling
and other factors not related to equipment capability. Consequently, 1t is
essential that the proposed program he designed to o)l iminate the risk of
the feared consequances  The abjective should be to obtain information on
the effects of reql aging on installed equipment and thereby overcome <ome
nf Lthe deficiencies of the traditional methods of evaluating aging

efiects The NRL'. Nuclear Plant Aging Research Program has done some of
this, but Tittle of 1t has involved equipment in current use in operating
plants. To reduce the overall cost of such an undertaking. the program
could be Timited to equipment considered Lo have the grealest impact on
safety, and each utility (or group of wtilities) would be assigned one
item to test

This suggestion fs undoubtedly controversial, and great effort wosld be
required for 1ts successful planning however, | have long felt 'hat there
1. no substitute for testing equipmen: that has seen long service in an
operating plant. The adversarial atmosphere that often exists tstween the
NRC and industry would have to be overcome in the common interect of
public safety.

THE FRENCH APPROACH

To the extent that | am familiar with 1t, | think the basic element . of
the french approach to €0, are a relatively standardized age-conditroning
coupled with an effort to develop coandition monitoring methods capable of
revealing when pquipment {s approaching the point where 1t will no Tonger
be able (o perform 11y safety funclion, While standardized
age-conditioning eliminates Lthe variableness in approaches by different
manufacturers and utilities, i1t does not account for the different aging
rates of different matertals and parts. However, the weakest point in the
brench approach 15 the expectation that predictive condition monitoring
techniques can be developed in time to be used effectively, At present. |
am not aware of any viable predictive condition monitoring methods. and
the rate at which their development (s taking place s no very promising,
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some of the concerns of the wriler have been those expressed in two
publicatfens known to NRC staff (Ref. below), They dea! dominantly with
harsh wet enviranment effects that have rarely, {f ever, been part of
cable systom (Q programs [xamples are interface effacts between
componant sy testad u-paralﬂy‘ ute of a il"\q'. {est for v‘dﬂy differant
designs, vintages. and manufacturers; machanical installation stressers on
cable (sharp bends vertical supports, sea) compression deformation),
continuous submersion prior to hargh exposure; and comhined monenrtary
piectrical offects from postulated fnitial peak tempe «iure and radiation
vlrasins  These are concorns that are applicibla to all plants young ar
old. The degres of concern for such items 2. noted would vary
substantfally, from station to station dopondsn? upon Lhe specific cable
designs. component designs, installatfon practices and £EQ program of the
Station Although these genaric fgsums have been ralsed in the past, |
naerstand that Lthere are no outstanding cable generic 155 .05 on the NR(
Agenda . wWhat L5 the proper venus Lo dddress these concern ?

VEiiities must ensure that plant-specific environments or maintenance
Practices Ao not neqatively affect the qualiffed status of their
cauipment . in this reqgard | take this oppartunity to reinforce previously
PURa guidance regarding the qualified status of polyamide fnsulated wire
(virtually all of 1t in nucloar plants {5 Kapton, trade mark of DuPont)
used for electrical leads for containment penetrations and other
afety-related eloctrical fauipment  The qualified status of such leads is

maintainea only 1f they are ()) installed and maintained with meticulous
Ompirance with manufactiurers nstructions to avoid sharp bends and
nadvertent damage, (2) xop! free of wetling for long periods during plant
peration to m amize the aging machanism of hydrolysis in tight bends,
And (3) protectad during an ace ident from direct Spray impingement more
Waressive than Lthe spray conditions for which 1t was Qua11f?od by test,

. handling of "Kapton" insulated wire after exposure to a radfation
ose of more than | Mrad should be minimized dus to the potential failure
f deqraded “1ollon” Adhesive, which holds the tpiral-wrapped polyamide
IDE Insulation in place. Problems due to hand!ing damage of "Kapton" wire
#0 Lhe Nucleir Regulatory Commission to Iss5ue an Information Notice (No.
EE-89). [PRI published the report “"Review of Polyamide Insulated Wire in
Huclear Power Plants. " Fing) Report NP.7)89. February 1991, to provide
uviritties with guidance on practices that will maximize ftg reliability

nder operating and accident conditions. The report states that "I plant
ond ‘NS approacn levels 1dentified in this report, it would be prudent
to review the qualification file ang as~bri it configurations related to

.
)

the technical issues covered here *
nere are cafrty rolated components located in A "mildg eavironment” which
rEperience a “harsh® environment due to their operating condition. These
mponer ! e n .(Mvm.nu',ly (}nerqlun; \(,l‘rn(”d \‘szﬂ) '.hOl,\(] h(‘
'\rﬁ‘.-l." ! ' O J4i "(,: f o
NRC infarmation Notices shoyld contain more specific information regarding
entitind prablen the 1dentifind problem or concerns should be
addressed by each Liconses thet §y affocted,
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(w) Ronded jJacket cables - Based on the fact that 18C cables with thin jackets
(eAS mils) were not spacifically qualification tested, are these Dkonite
cables qualified today? Should they be qualification tested? What do we
do to resnlve overall bonded jacket cable fesue?

5 Do you have any additiona) comments or observations relative to the
adequacy of EQ or EQ program requirements at commercia)l nuclear power
plants? '

o) The industry has adopted a status quo attitude on [Q and 1i's time for the
NKC Lo shake the tree. [Q 's not 4 one time issue that gets resolved for
40 to 60 yrars Poriadic verification of component qualified 1ife is
warragntsag

(h) | sometimog get the “peling that )icensers, and somel imes NRC
personnel . think tua the ?Q fssue 15 dead.

k) Have no direct knowledge butl suspect that overall emphasis on £Q has
significantly diminished since the completion of Lthe NRC [Q inspections.

(m) | don’t think the approach of establishing qualified Yife with replacement
equipment 15 properly handled. The design changes that go into a later
mode! of & product may make the qualification much worse and somet imes
better, The licensee 15 going to refar to the spec., and the salesman
will rely on his catalogue for suppiying the aguivalent product.

I think 1t s Lime we revisited this fssur to look at the effectivernecy ol
the licensee’s [ program

(L) Prescriptive requlatory approaches for comples 1ssues, such as aAging, are
typically neffective The result 15 to "meet the rule® and not to
proactively "engineer” resolutions and enhancements Utilities should be
allowed to "enginenr” through the aging, and other fQ issues, in concert
with the NRL to insure compliance with rogulatory requirements are met and
safe, efficrent operations of commercial nuclear power plants.

- With regards to the Okanite aging methodology - Is i1t acceptahle? |f we
determine thal condition monitoring, in situ testing, or some other Lest
method (1ST7) 15 acceptable, does 1t matter? How conservative is
accelerates aqing versus natural aging?

If we determine that condition monitoring, in situ testing, or some other
test method (157?) fs required to assure that qualified equipment 1s still
good, 15 that sufficient for license renewal or do utilities still have to
prove qualification for the additional renewal period. In olher words do
they have to do additional qualification testing Lo prove equipment 14
aualified for 60 years
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Do you know of any literature that may be helnful in addressing this
fssue, such as publiished reports, studies, articles, etc.?

[PRI has published a manual (Nuclear Power Plant [quipment Qualificatien
Frference Manual) and the survey may benafit from fnquiring whether
licensees consider the manual to provide proper guidance, whether
l1censees are using the manual and whether {t would be useful for the NR(
Lo recognize the manual via 4 Reg. Guide, L looks 1ike there 15 an
industry standard on [Q which the NRC should address 1n some way.

S AQgarwal has a compendium of £Q information.
{rR] Cable Londition Monitoring Workshop, february 1993. (Papers)

The [4C TEC report on TMI-2 might be of interest since it addresses

instrument failures in accident conditions. |f you can find and contact
{. Tooper in DOI Headquarters or R.D. Meininger at FGAG !daho, Inc ., you
may be able to get a copy | have a draft but ipaned my final version to

tomeone and did not get It back,

["ve been away from 70 Tor about three years so was not able to answer al)
your questions, but | hope this helps., It appears from the questions you
are headed in the right direction. Good fortune,

| have enclosed a copy of & paper | prepared for an NRC workshop on plant
aging in 1982, which | belfeve sti11 has pertinant fnformation.

Beferenges expressing the writer's concerns are: NURCG/CR4231 "Residual
Life Assessment of Major L1gh' Water Reactor Components - Overview" Vol.

2. Chap. 13 Cables & Connect ons in Containment (Nov. 1989). and Proc

1993 [PR] Workshop nn Power Plant Cable Condition Monitoring pp. 2-1 thru
2-10 "Cable Condition Monitoring - The Challenge Before Us, An example of
proper [0 perspective (s given in 1ELE Trans. on Nuclesr Science, Auq

93. p. 1263 "Role of Training in Maintaining Equipment Qualification” by

ter § Kasturi (first two paragraphs)

Yy | know literature that may be hn‘p(n\ In addreaseing thie 1osye Thore
ire over 500 refervences cited in EPRI's [quipment 0“4‘1?‘l61’0h Reference
Manual . The stated objectives of the manual are:

Lonsolrdate and preserve the substantial, but scatterad, hody of
rquipment qualification Lechnology developed in the past decades

oustain uniform good practice of equipment qualification during long-
term plant operation

Facilitate the training of future equipment qualification engineers and
olher plant personnel for whom equipment qualification 1s important ., hut
may nol thei, orimary job responsibility

support utiliy  srograms for maintaining the qualified status of
existing equipn, and qualifying replacement equipment. in turn
minimizing forced o, “naes

fnhance and promote h “mic henefits of equipment life extension

and plant license renewal
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Point aut areas In which equipment qualification technnlogy i1 ttiil
toveloping and may he further improved

fhe entire manual 15 pertinent to the questiions asked by this survey
Section 12 "Qualification Fxperience” 15 especially pertinent. It fis
ntendad Lo “hring to tie user's attention factua! Information regarding
the performance of certain equipment types {n past tests or plant

service

The manual 1y an example of the many ways that she utility industry
constantly promotes good practices and 1earns from experiences In Q. As
problems are identifled, they are addressed generically or within
individua! utility [0 programs, | am confident that any valid concerns
dentified by NRC's reassessment of EQ program raquirements will be
addressed hy the industry. | am equally confident that the reasses ment
will not tdentify any valtd cause for madifying peigting time-tostod [
methods and reQuirements

fhe literature associated with qualification testing and aging
simulations far nuclear power plant and ather related Information i»
vast and too extonsive to he provided here Suggh\\vd reading are
NUR[L/CR-4301, Status Report on fquipment Qualification lssues Research
and Resolution, and the [PR] £0 Reference Manual During the past few
years 1t has been my experience that many in the NRC Staff involved with
L0 some viowed as [ knowledgeable. ares not conversant with the

Cights provided by ‘ool the more accossible Jitarature Sources
wlside the applicable standards and requlations). | have wondered {f
» [Q-TAP and the significant Staff and industry resources that will be
consumed by the program have been catalyzed by this lack of insight and
historical perspective

‘
the
r



