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A, INTRODUCTION

Criterion 13, “Instrumentation and Control,” of Appen:
dix A, “Gene.dl Design Criteria for Nuclea: Power Plants "
to 10 CFR Part 50, "Domestic Licensing of Production and
Utilization Facilities” includes ¢ requirement that instry-
mentation be provided to mionitor vansbles and systems
over their anticipated ranges for accident conditions as
appropriate to ensure adequate safety.

Criterion 19, “Coatre! Room," ¢/ Appendix A to
10 CFR Part 50 (ncludes a requirement that & Sontroi room
be provided from which actions can be taken io maintain
the nuclear power unit in a safe condition under accident
conditions, including loss-of-coolant accidents, and that
eguipment, including the necassary instrumentation, at
approprate logations outtide the control room be provided
with a design sapablity for prompt hot shuidown of the
reactor.

Cri*e"9n 64, "Monitoring Radiosctivity Releases,” of
Appendix A to 10 CFR Part 50 includes g requirement that
means be provided {or monitoning the reactor contaiament
stmosphere spaces containing componerts for recireulation
of losof<coolant accident fluid, effluent discharge paths,
and the plant environs for radioactivity that may be releasad
from postulated sccidenty

This guide describes & metnod scoeptable to the NRC
staff for complying with the Commission s reguiations to
provide instrumanistion to momitor plant varisbles and
systems during an. following an accident in & light water
eooled nuclear power plaat. The Advisory Co.nmittee on
Resctor Safemuar”. has been consulted concerning this
guide ar.d has concurred in the regulatery position

'Tm suhstantial number of changes in this revision has mas it
impragtical t¢ indicate the ehanges with lines in the margin.
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indications of plant v requires by the control
room operatin® persouns! duriniNgscident situations to (1)
provide information required to the operator 1o take
preplanned manual actions to sccomplish safe plant shur
down; (2) determine whether the reactor trip, engmneercd:
safetyfeature systems, and maeaually initiated sefety
systems and other systems important to safety are performung
their intended functioms (Le., reactivity contrei, core
cooling, maintainung resctor coolant system {ntegrity, and
maintaining containment (ntegrity). and (3) provide informa-
tion t1¢ the operstors that will enable them 1o determine the
sotential for causing & gross breach of the barriers lo
redioactivity release (Le., fuel claddmg. resctor coolaat
pressure boundary, and containment) and to determine if
gross breach of @ barrier has occurred. In addition to the
above, indications of plant variables that provide informa-
tion on operation of plant safety svstems and other systame
important to safety are required by the control room
opersting personne! during an accident to (1) furnish dats
regerding the operation of plant systems in order that the
opersior can make appropriate decigions as to their use and
2) provide - ;ormation rega-ding the release of radioactive
materials to allow for early ndication of the need to
initiate action necessary to protect the public and fot an
estimate of the magnitude of any impending threat.

At the start of an accident, it may be difficuit for the
operator t¢ determine immediately what accident haj
oceurred or ls occurring and therefore to determine the
sppropuiste response. For this reason, reactor tnp and
certain other safety actions (2.g., emesgency core cooling
sctustion, containment isolation, or depressurizstion) have
been designed to be performed automaticslly during the
‘nitial nages of an accident. Instrumentation is also provided
to indicate informaetion about piant variables required to
enable the operation of manually tnitiated safety systems
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independent of the above tasks, it i important that

speryluis be informed 1 the Damen ' of
radicactive matenals arc belng challenged is
essential that instrument ranges be selecy the

instrument will slways be or scue Narrg

gnge b cuments
may not have the necossary
- conteausntly, multiple in

1snge 1o tr ¢ counse of the

ccide contequently, it i *TQ*".P over
\ ™
an0ing Tanges may be necessary. (In t \.§#{ 30 Mme Lnstry

ment ranges have been iscied t value
for sutomatic protect that
50
Bilable 1o mitigate
that operatory be
fmvent svstems important
sdequately informed in order
gctions can be taken when necessar

the operstors can (ake

safety but that they

Exampies of serious events that could thregten s fety il

~

sccidents (LOCAs

ational occurrences

conditions

Jegragde are [O86 of-cod.ant
werpressure trangents, anlcpatec op
tha! become accidents such as anticipaie ed Uansients without
scram (ATWS), and reactivity excursions that result
e of radioa

¢ materials Such events require tha!

the sperators understand, within e short time pencd, the

ywility of the berriers (o limit radiosctivity release. e, that
they ur derstand the potential 10 sach O a4 Dar™er Of

whether an actua { & barrier has ocgurTed because

s ceent required instrumentation e
apahie sur dent enviranment it WhiCh it 19
ocated for the length of time 1ts function s required i
ould therc{ore cither be designed t withstand the accident
environment of be protected DY i 106G ted environ
mer

{s degiza®

ent-monitoning merumentation

'Y «ak
unts that cannot be located in

mponents and

selmica buldings be designed
function. to the extent feasible, following mismic events
AR acceptable method for enhancing tae selsmic regietance
1o design it to meel iI
seismic critena wpplicadie 10 like instrumentation installed
in seismically qualified Jocations tithough & lesser over
cation resuita

. atinue 18
10 continu .

strumentation WOMIC

Varighler for ace
provide the egsential
the pian

is essentiyl tha
greal 0 keep insinuw

prudent that a limite

monitoring can D¢ selected to
peded by the operstor to

determine i

ons are being performed
range selections e sufliciently
on scale at all times. Further it s
imber of those varables that are
gnctionally significant (¢ g, contaiament pressure, pr roary
system pressure) be monitored by instrumenta uglified te
more 4inn requirements snd with ranges

»

vond that which the stlected variaties

¢

nmenta

tha! sxtend wel
can attain under Umiting condilions for ¢exampie, a range
fae the contiimnient pressuse

moniter extending to the

burst pressure of the containment in order that the
&2 1o the pressure ingide the cantain
men.. The avallability of such Ingtruments is imoortant 80
that responses to corrective actions can be observed and the
need for, and magnitude of

perators
wii aot be uninformed

further scuions can be deter
mined 1t {5 also necesssry to be sure (hat wher & PARRE 1t

extended, the sensitivity and accurac

of the instrument are
withie accertable limits for monitoring the cxtenGec range

Normal powsr plant instrumentation remaining functional
ident conditions can provide indization, records
and (with cerigin types of instruments) time-history responses
wny variables important to following the course of the
pceident Therefore

it § prudent t¢ select the required
sccident-mopitoring instrumentation from the normal

power plant instrumentation I enable operstors to use
during sccident gtuanions instruments with which they are
most lamiliaz. Since some sccidents could impose severe
opersting requirements on instrameniation components, {1
may be necessary to upgrade thos normal power piant
{nstrumentation cemponents to withstand the mare seve:d
opersting ¢onditiont and to messure greater varigtions of
manitored variables that may be sasociated with an acsident
It 1& essential that instrumentation so upgraded does not
degrade the accuricy and sensitmty quired for norms
operation. ln some cases, this will necessilate use
lapping ranges of instruments 10 MONItOT the requir

quu

{ over

range
of the variable to be monitored, poisibly with different

nerformance reguirements in each range

ANSI/ANS- 5.1980,} “Criteria

Functions in Light-Water-Cooled Reactory.”

Accident Monitonng
delineates
sriteria for determining the vanmables to be monitored By
the contrel room operator, as requirec for safety

the course of an accident and during the long-term stable
thutdown phase following an accident ANS4
arepared by Working Group 4.9 of Subcommittes ANSS
with two primary objectives’ (1} to address thal instrurpenta
tion that permits the operators tO moqitor expectec param
eter changes in an accident period and P
extendeJ-range instrumentation deem
rossibility of

durnne
Qunng

S was

address
¢ appropriate

Janforeseen evants

. the
acountering previously
ANS<. ¢ references a revigion to 1EEE Standard 497 as the
source {or specific instrumentation design ¢
revision to IEEE Siandard 497
spplicability
instrumentstion design criteria have been included u this
regulatory guide

riteria. Since the
has not been compieted, its
cannot vet be determined Hence. specific

ANS- £ (definitions
modificd heren) for the purpose of aiding the designer in
sclecting accident-monitoring instrumentation ang applcable
criteriz  The types are
primary information®

defines three types of vartables

Type A, those variabies that provide

necded o perv the control room

s an—- o ——

Leomies may de obtabned from the American Nuclear Society
488 Norih Kensington Awnue, Lo Grange Perk, Glinow s083¢
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operating personnel ¢ manually controded
sctiont for which no sutc \ i+ nrovided and that
are required fo! safety sysiems Lsh their safety
funct'ons for detign basis gecidenl events Type B, those
vasiables that provide intormation to indicate whether plant
sefety functions are being accomplished, and Type C, those
varables that provide informetion to indicate the poteatial
ot being breached or the scthud sresch of the barmen 10
fiagion product relesse, L& fuel cladding, primary coclant
pressure boundary, and contanment {f odified to reflect
NRC staff position; see regulatory pombe 1.2). T
sources of potentis) breach e Emited to che energy
sources within the barrier itself ln sddition to the sccident:
moniloring varables proviced I ANS4 8§, variables for
moritoning the operalion of systems important tc safety
and mnadioactive effluent releases are provided by this
regulatory guide Two sddinonal variable types are defined
Type D. those variables that provics rmation (o (ndicate
ths operation of individua sefs oy svetems and other syste
imeoortant to miety, and Type E, those varabies 10 De
monitored as required for use in determining the magnitude
of the release of rediosctive malenal and for continudusly
assesting Yuch reieases

A minimum set of Type B, C, D, and E variables to be
measured ls Jisted

in this regulatory guide Type A vaniables
have not been Lsted because they are plant spec. 3 &ng wi"

depand on the opemtions that ihe designer chooses |

planned manual action Types B. C. D. and E are varistley
{ lowing the course O A &€ :id

1o determine i the plan

and are 10 be used

i is responding to the safen
messures in operation anc inform the operstor &
the fc .

u : or unplanned actions 10 mitigate the oon

sequences of an sccident The five classifications are not
mutualy exclumve in that a gyven variable (or instrument
may be epplicable to one ¢© rypes, as well as for
normal power pant ymatically initisted
safety actions. A vamabie if
does not preclude that vemadle
as Tvpe A Whers such muitipie use
that instrumentation be capable
stringen: fequirements
The time phases (Phases | and Il delinested in ANS4.C
are not used in this regulatory guide Thes* ~onsiderstions
are plant specific. It i important that the {ed matru-
mentation survive the accident environment and function
a3 long as the information & provides is needed by the

~onts . toom operating personnel

rhe NRC staff je willing to work with the ANS working
goup to attempt to madive the above differsnces

Regulatory positions | 3and 14 of provide
design and gualification critenia for the nstrymentalion
gsed to measure the various variables listed in Table
EWRs) and Tadle 2 (for PWRg). The critena are separated
ints throe separate groups or categories taat provide »
grsdsd approach tO requirements depending on the im
tance to safety

f the measurement of a specilic varigble

a
Category | provides the most stringent mequirernents and is

¢ for key variables. Category I provices 1ess stringeat

requirtments and genenally spplies 10 instrumentatior
degignated for indicating system operating status Category
it tnterded 10 provide requirements thal wil ensure that
high-quality off-ihe-shell instrumentation is obtained and
applies 10 backup and diagnostic nstrumentiation It
used where the state of the art will not suppant requirements
for higher qualified instn. nentatior

In general, the measurement of 1 single key vanabie may
not be sulliclent to indicate the accomplanmer of a giver
safety function, Where muitiple vamabies are needed to
indicate the accomplshment of a gven safety function, it it
essential that they cach be considersd Key wables and be
meacured with high-quality instrumentatior Additionally
it is prudent, in sOome Istances, (o D¢ pde the muea.urement
of sdditions! varisbles for backup informmation and fo
dugnosis. Where these additional measurements wre incJuded,
the measures spplied for design qualification, and quality
assurance of the instrumentation need not be the same &8
that applied for the instrumentation for key variables, A
kev varighle is that single variabie (or minir..m number ol
variables) that most directly indicates the ascomplshment
of a safety function (ia the case of Types B and C) or the

seration of a safety system (in the case of Type D) or
~tive material release (in the case of Type E). It is
exsential that key variables be qualified to the more stringent
design and qualification cniteria The des:gn and qualification
criteria category asnigned 10 each vaniable indicates whether
the variable i3 conmgerec 10 De A key variabie or for systen
status indication or for dackup or diggnosis, Le for Types B
and C. the key variabiel gre Category packu D varabies
3¢ generally Category 3. For Tyres D and E, the ke
varisbles are generally Categor

ategory 3

beckur variablss are

The variables arv osted, but nO
dancy reguirements) is mags of (] 0 oints of
mearurement of esch varable s important that the
number of peints of measurement sufficent to adequately
indicate the wvariable value, £ g., coniainment temperature
may require spatial location 4 severas points of measure
ment

This guide provides the mmnimum rurmber of variables 10
monitored by the control room operating personne
and following an sccident. Thuse vanables ar usec
control room operating pensonnel to perform their

the emergensy plan in . the evaluation, wssesament
nonitoning and gexeculion of'control room funciions wnean
the other emergencsy respons facilities are not effectively
manned, Variables are also defined to permit YDEraton te
perform thelr long-term monitonng ind execulion reypor
sioilities after the emergency respunse facllities are maanec
Umited to that pert of the instrumentalion system and
its vital supporting features or power sources tha? provide
the direct display of the vaniables. These provisions are not
necessarily applicabie to that pan of the instrumentation

The spplication of the critena for the instrumeniation I8
4

gvitems provided ms operator xdd for the purpose of
ennaticing information presentations {or the identiiicatiorn

or diggnosis of disturbanres
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causing & breach in the primary react eontalamer

ne vardbies that indicate tac potentia for causing » breact
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erign end Qualificanon " 1egory
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with Regulatory Culge |.BY Quslification of Class |
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escrived In NURIG-04 08 “Interim Staf! Position on
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mentat channe! from sensor 10 Slspiay where the Qv
s & disectindicating meier or recording cevioe Wioare the
instrumentation channe! signal s U be uset In & ¢
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cusiificetion applies from the sensot to and includes the
channel isolation device The Jocation ©1 th? Loator
device should be such that I would b sccessible f
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Reg m Gride 1,100, “Selsmic Qualification of Electri
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Receiving, Storage, ant Han
dling of ttems for WyterCooled
Nuglear Power Plants”

Regulstory Guige 1.58 “Qualification of Nuclewr Power
Plant Inspection, Expmination,
§nd Testing Personnel”

Repulstory Guide | 64 “Quality Assurance Require
ments for the Design of Nu-
cisar Power Plants”

Regulstory Guide 1.74 “Quality Assurance Terms ind
Detnitions”

Regulstory Guide | o8 “Collecton, Storage, and Mals-
rerane of Nuglear Power Plant
Oucity Assutance Records”

Regulatery Guide 1137 “Qualty Assurance Require:
ments {ot Contrel of Procurs:
ment of 'tems and Bervices
tor Nucless Power Pant”

Rogulstory Guide | 144 « 4 yditing of Owality Assurence
Programs for Nuclear Fowe:
Plants”

Regulstory Guide 1.146 “Qualification of  Cruality
Assurance  Program  Audit
Personnel for Nuclear Power
Plants”

Refererce 1o the above regulstory guides .. ept Repule
rory Guides 1,30 and 1.38) b being mede peading issuanc:
of & regulatory guide (Task RS 002-3) that 1s under develope
ment and wili endorse ANSI/ASME NQA-1:1979, “Quality
Asturance Program Reguirements for Nuclem Power
Plants "

{ Continucus indication (it may be by recording) display
should be provided. Where two or mofe instruments are
necded to cover § particular range, overlapping of metru-
ment span should be provided.

¢ Recording of instrumentation readout information
should be provided. Where direct sand immediate trend o
wensient information s essential for operstor information
ot action, the recording showld be contimuously avalleble
on dedicated recorders Otherwise, it may be continuoully
updated, stored fn computer memary, and displayed on
demand. Intermittent displays such as dets logeery aad
sanning recordens may be used if no cignificant transient
response information Lkely to be lost by such devices

1.3.2 Design end Qualificarion Oriterss « Caregory 3

o The instrumentatios should be qualified in sscordance
with Regulatory Guige 1.89 and the methodology described
in MJREG-0S8a. Seismic qualification sccording 10 the pro-
vinons of Regulatory Guide 1.100 may be needed provided
the instrumentation is pert of & sefety-related rysiem Where

1.97-8

9'd

LO3M08E AT AN NEBHUNOE §6051 28, € NP

the channe! sigaal is 16 be processed or displeyed on gemand,
qualificat.2n epplies from the sensor through the solatot/
input buffer. The location of the isolation devioe should be
such that it would be accessible for maintensnce during
sceident conditions.

b The Instrumentation should be energized from »
nigh-retiabillity power source, not nocessariy  Standby
Powes, and thould be backed up by batteries where momen-
tary interruption is net tolerable.

¢ The outof-ser “ce interval should be besed on normal
Techric. Spesificatics requirements on out of service for
the system it serves where applicabie o where specified by
other requirements,

¢ The recommendstions of the reguistory puides
pertaining to quality sssurance Listed under paragraph 1.3.1¢
of this guide should be followed. Reference 10 the above
regulatory puides (except Reguistory Guides | 20 and 135
s being made pending isaance of & regulatory puide
(Task RS 002:9) thet s under development and will endorse
ANSUASME NQA:1-1978. Since some instrumentation i
jsss important to safety thas other ingtrumentation, It may
fot be necesary 1o apnly the same quality assurence mestures
1o 1 nstrumentetion. The quality ssrurance requirements
that are implemented should provide control over sotivitie,
affecting quality te an extent consistent with the importance
1o safety of the instrumentetion. Thes requirements should
be determined and documenteu by personnt) knowledgeabie
i the end use of the instrumentstion

¢ The instrumentation signal mey be displayed on an
wdividual instrument of it may be processed for display on
demand by a CRT or by other appropriate means.

{ The method of display may be by dial, diptal, CRT,
ar stripehart recorder indication. Efftuent radi activity
monitors, &rea radistion monitors, and meteoralogy monitor
should be recorded Wheie direct and imm “ate trend of
sransient n{ormation i *===ntial for operator {nformation or
getion, the recording should be continuously available on ded-
jcated recordens. Otherwise, it may be cortinuously updated,
stored in computer memory, and displayed on demand.

1.2 3 Dengn and Quelificetion Criteria + Category 3

.. The instrumentation should be of high-quality
commercial grade and should be selected to withstand the
spesified servios environment.

b. The method of display mav be by dial, digital, CRT.or
riripchar recorder indication Effiuent rediosctivity mondtors,
ares rediation monitors, and meteoroiogy monitors should be
recorded. Where direct and immediate trend or trepstent
information it essential for operator information or action,
the recording should be continuously svallable on dedicated
recorders. Otherwise, it mey ™ eontinuously updated,
stored in compute: memory, and displayed or demant.

1.4 In sddition to the criteris of regulstory position, 1.3
the following crite~is should apply to Categories | and 2.
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IMPLEMENTATION
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TYPE B (Continued
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P )
TYPE C (Continued)

Resctor Coolant Preveune
Boundary (Cor tnued

Drywell Druin Sumps v
(14entified and Unidentified
Lowkage)

Supprussion Pool Water Level

Dry well Pressure”

Comtainment
nes Pressure’

Primary Containment Pressure’

Containment and Drywell
Hydrogen Concentretion

Contatnment and Doywell
Oxygen Concentration (107
inerted containment plants)

Containment Effivent” Radio-
sctivity - Noble Gases (from

Jdeptificd release poinis includ-

ing Standby Uas Trestment
Symcm Vent)

Radistion Exposure Rate? (in-
side bulldings or wrems, ¢85,
auxiliary building, fuel hand:
fing bullding, vecondary con
talnment, which are in direst
contact with primary ¢on-
tainment vhere penetrationt
and hatches are looeted)

——

by ovsions 1hould be made
with Ganers! [
enviconment. If 1

riterion MA'&
of mote jtresmu
Momlnw'mmm'sﬂm

TABLE 1 (Cavtinued)

Bottom to top

pottom of ECCS suction line
te § ft above normal watef
leve!

0 1o design pressure” (peig)

15 psia to 1500 psig

10 psia pressure 10 3 tires design
prassute’ for concrete, & times
design pressure for steel

0 to 10% (capabllity of opersting
fram 132 psia to design pmu\m’)

0 to 1 0% (capability of omomxn
from 12 psie to design pressure”)

10" Lijes to 107 WCl/ee

10" R te 10* R

monstor ol fied ways for rele
umn:z ofmvuw’:g 4
we ¢ priot ©

st from
ory previicd such monl

Moniton ﬁ.““ ”m " “NC(” Lo ":m "..‘“
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«1 343 1qumalents of in lers &

suthicient ramge to enoompais the entize renge prowided in (his re
needed. ting squipment may be used 10 manitor any portion of the stated

11'¢g

1.9%10

Category (see
Regulatory
Potision 1.3) Pyrposs
} Detection of bresch sccomplshment
of mitigation, verification, Jong-term
wrveillance
) Detection of breach sccomplishment
of mitigation; verification; long-term
surveillance
1 Detection of breach, verification
\f Detection of potential for breach.
sccomplishment of mitigation
1 Letection of potential fot of sctual
yreach. accomplishment of milige
tion
) Dete tion of potential for breuch:

sccomplishment of mitigation

) Detection of potential for breach,
aceomplishmant of mitigation

g Detection of sctua) breach; sceor
plishment of mitigation. ven/ice
tion

3! Indicstion of bresch

“o"m :;i ‘&Mimn‘o“rgu‘: :i'gu:ol.. &.t“ﬁt&:h.:

MM& L
LU, L ul'“.“'m

.

)
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TABLE 1 (Continued

Category Liee
Reguletory
Postion 1.3)

Laristee
TYPE C (Continumd
Contsinment " Lontinues

Radioactivit
m buldings

oVl

e ¢ w oaneret ol indiy ety eveien v
TYPE D Variahies Lhow varables thet pre §( » to indicate the operlior ind Al Fysiems o
ms impeoriant salety. These Yans the operstor make sppropriate decisions in vsing the iIndividual sy»

v

mportart to safety b witigsting the f an sccident

Condensaty ant Feetdwate!

Svyrier

Malr Fecdwater v

Primary Containment Related

Svetem:

niter operstios

swel Pressure’

valver' Leskage C
System Pressuie

- o g T sinr n! Aart
Primary System Sufety Rell.! . ¢ Detectior pcider
Vialve Pogitions, Including ADS integrity indicatior
ot Flow Through ot Pressure

r Valve Lines

matimum flow anticipeted in Rormal operstion




1 JLE 1 (Continued)

{ 1egony (oot
W
Viglable flange Pogiton 1.3) upose
TYPE D . atnved)
Satery Svyvtemi
Iasiation Condenser System Top to bottom, 3 To monitor operstion
Shed-Side Water Level
Lsolation Condenier System Open or clrsed 1 To monitor statvs
Valve Position
RCIC Flow 010 110% design fiow'® ? "o monitor operation
HPC! Flow 0 10 110% design Now'® 2 To monitor operation
Cere Spray System Flow 0 1o 110% design Now'? ? Tc monitor operation
LPCI System Flow 0 to |10% design flow'® ) To monitor operation
SLCS Flow 0 to 110% design fiow'® 3 Te monitor operation
SLCS Storage Tank Leve! pottom to top : To moniior operetion
Retidusl Heat Removel (RHR)
Sy ey
. RHR System Flow 0 to 110% Jemgn Oow'* 2 To monitor operation
RUK '1¢.t Exchanger Outiet 32°F 10 3850°F 2 To monitot operation
Temperature
Cooling Water System
Cooung Water Temperature to 32°F 1o 200°F 2 To monicor opertion
ESF System Componenis
Coolng Water Flow to ESF 0 to 110% design 1o’ ® b Te monitat opera’ion
Systum Components
Radwuste Systemi
High Rediosctivity Liquid Teank Top to bottom 3 To monitor operation
Level
Ventiiation Syrtr '
Emerpency Ventlation Damper Open<ioned status : To monitor operstion
Postion
Pows: Supplias
Siatus ¢! Standby Power and Voltages, currents, pressurce gt To monitor system status
Other Energy Sovrces Important
to Sefety (hyéraulic, pneumatic)
. Vg atus inglcation of ull Standby Power ac buses. 4.¢ buses, (nvertet output buses, aad preumstic supplies

19712
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l
| TYPE € Vertabloy those varables 1o be m
‘ aotive materials and continually assessing such reieases

TABLE { (Continved)

onitored as required for use in determining the magnitvde of the relesse of radio-

Purpome

Detection of sgnificant relcases,
relopse asseaement long-term
surveillance | emergancy plan
sctuation

Detection of significant releasss,
relesse assessment: long term
surveiliance

Detection of significant reicaser,
release assessment . long-term
surveillance

Detection of significant releases:
rejcars assesiment

Category (vee
Regulatory
Yarishie Renge 13)
Containment Radistion
Primary Containment Ares | R 107 R/ o
Radistion - High Range”
Reactor Bullding or Secondury 10" R/hs to 10* R/hs for Mark | o
Containmen! Ares Radiation and !l conta‘aments .
| R/ te 107 R/he for Mask 11 A
contalnment
Aves Radieton
Radlation Exposure Rate? 107 R/nt to 10* R/nr )
(ingde buildings or aress where
sccess ls required to service
cguipment impertant to safety)
Airborne Rediosctive Muterish
. Reie s from Plant
Noble Gases and Vent Flow Rate
| o Dryweil Purge, Standby Gas 16 Ciec to 10% Kijee %
| Treatment System Purge 0 to 110% vent gesign flow'®
| (lor Mark 1 and 11 plants)  (Not needed if efDuent discharges
| and Secondary Contain: through common plant vent)
| ment Purge (for Merk 11
| plents)
\
| o Secondary Contsinment 10" (Ci/ec to 10% WCilee ol
| Purge (for Mark | 1L and 0 to | 10% vent design Now'®
| 111 plants) (Not needed If effluent discharges
| through common plant vent)
| + Secondary Containment 10% Luee 1o 104 Wlilec o
(reactor shisld buding 0 to 110% vent design flow'®
snnulug, If in demgn) (Not needed If effiuent discharges
through common plant vent)
| + Avxiliary Butiding 10% Wifee te 107 yCifee 2
(includiag any bullding 0 10 110% vent Gesign fow'®
containing primery system (Not needed if effiuent duseharyes
| gases, ¢ §., wasty gas decay through common plant vent)
| tank)

Common Plant Vent or Mult 10 Cljec to 10* WCi/ee

purpose Vent Discharging 0 1o 110% vent design Oow' .
Any of Above Releases (if
drywell or SCTS purge is
included) 10" WCijec to 10* WCilee
1.97:1%
rl'd

2.

Detection of significant releates
release assessment

Detection of significant releases,
relense assessment

Detection of ficent releaves,
release assessracnt, long-term
survelliance

Detection of significant releases,
reloase aseer v At longeterm
surveiliance

LO3[0dd AT WO _PHLO08 B0:3T 28 ET NUL o e



TABLE 1 (Continued)

Category ee
Reguistory
Varisble Renge Positior: 1.3) Purpose
TYPE E (Lontinued)
Alrborne Rad,oretive Materials
Released from Mant (Continued )
Nobie Gases knd Vent Flow
Rate (Continued)
« Al Other Identified Release 107 (Ci/ce to 10* (Cilee ? Detection of significan. releases:
Poiats 010 110% vent desige Now'® release assessment long-lerm
(Wot needed it effluent discharges surveillance
through other monitored plant
vents)
Perticulates and Halogens
o Al identified Piant Reiease 10" (Ci/se to 10% Cifee git Ueisction of significant relesses,
Points, Samplir vitk Onsite 0 to 110% vent design fow'® release amessment. long-term
Analysis Capabuily surveillance
Envirta: Asdlation and Redio-
wtivity
Radiation E+posure Meters Range. location, and qualifica: Verify significant relesses and local
{continuous indication st tion criteria to ve developed to magnitudes
{ixed locations) satisfy NUREG-0654, Section
11 .55 and €b requirements for
emergency radiolopice! moniton
Alrborne Radiohalogens and 10" WCilee 0 107 (WCljec " Release assessment, anslysis
Particulates (portable sampling
with onsite ansivsis capablity)
Plant ané Envizons Rediation 10" R/ to 10* R/, photons L Release assessment; analysis
(pov able pistrumaniation) 10" pads/ir 1o 10° rada/hy, beta
radiations an - low-energy photons
Plant and kEnvirons Radio Multichannel gamma-ray ) Release assessment, anslysis
activity (portable instry spectrometer
mentstion)
i radions tive hasapens and Continyous collection of representative samples followe .
et R AR B T S
o shows miyne 30 minutes of iniegy el MEFLGE "mf.'.':%‘:‘:'m‘xf. rdislodines €18 O leulates thet than radioiodines, nd o0

' = & L4
[ om0 Tape oty 57 T4 Mo Pt Gntogation

130r astimating relonss Totes of redioactive materials peleased during an sc ident.

i d site envrons where il s
tion and airborne diosctivity concer trations in y aress throughout the facility and the
nrw:&?om':t‘l;m moniton capebie of tovering both normal an scciden! levels

1.9%14
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. TABLE 1 (Continued)

Caregory (see
R ulstory
Variable Renge Position 1.3} m
TYPEL € (Continued)
Meteorology ' *
wind Direction 0 to 360" (25° socurscy with e 3 Releste assessment
aeflection of 1£°), Starting speed
0.45 mps (1.0 mph). Demping ratio
betwean 0.4 and 0.6, distance cob:
sant < 1 meten
Wind $poed 0 te 0 mps (67 mpi) 20.22 mps 3 Rclense asseasment
(0. mph) sccuraey for winé speeds
jese thas 11 mps (25 mph) with a
ptarting threshold of less char
0.45 mps (1.0 mph)
Feimation of Atmos Based on verticsl temperature 3 Release pesessment
pheric Stability differense from gﬂm gystem,
A°C 10 10°C (-9°F 10 18°F) and
+0.15"C agcuracy pet SO-meter
intervals ( 20 3°F accuracy per
1 64fool mtervals) of analogous
range o1 alterr ative stability
. estimates
Accident Sempling' ¢ Cape
piirty (Anstysts Capabil:
ity Ca Site)
Primary Coolant and Sump Grab Sample ! Releast assessment, verification,
enalyns
o Gross Activily 10 uCi/mi to i0 Cl/ml
« Gamma Spectrum {leotopic Analysis)
+ Boron Content 0 to 1000 ppm
+ Chioride Content 0to 29 ppm
« Dissclved Hydrogen of 0 te 2000 cc(STP)/kg
Total Gus'®
« Disolved Oxypen'® 0 to 20 ppm
+ pH 1w}
Containment Alr Grab Sample 3t Release assessmen; verification,
analysis
+ Hyédrogen Content Oto 10%
0 10 30% for inertsd containments
» Oxygea Content 0 1o 0%
+ Gamma Spectrum (Isotopic analyas)

"wmw ' being deveioped in & Preposed Revision | 1o Reguiatory Ouide 123, “Meteorsiopics
“‘I\um for umvunu sampies should be § hwues or les from the Ume the decision b made to sampie, axcept for chioride

which shodl within
1940 instaled capability should be provided for abtalning contsinment mmp, L£CCS pump roop sumps and other dmllar suriisry
dullding sump Lauie samphes.
U8 4 ppiies only t0 primary coolant, not 1o sump.
1.97-1%
el'd
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TYPE A Variabies: those variables

that are cmsociated with contingency a¢

A varla le included s Type A @

Variegh

Plant tpecific

TABLE 2
PWR VARIABLES

to bt monitored that provide the pamary information reguired to permit the vontrol
room operator to take specific manualy controlled actions for which no astomatic control is provided and that are required
for safety systems 1o sccomplish thelr mfety funcuions for ¢~gan basls accident events Primary informetion is info. ma-
tion that s esential ior the duee sccomplishment of the specified safety fun~tions, it does not incluée thom vatiables

tiont that may also be identfied in writter procedures.

oes not preciude it from being included as Type B, C, D, or E or “lce vers

Category (vee
Regulstory
Aange Poyition 1.3 Purpom
Plant speeific | Informaticn required for operator

sction

TYPE B Varisbles: those variables the. provide information to indicate whether plant safety functions are being sceomplished.
Plant safety functior.. we (1) resctivity sontrol, (1) core cooling, (1) maintaininy resctor coolant eymem integrity, and (4)
(including radioactive efflvent conteal). Vanables are listod with designated rauges and
category for design and qualification requirements

maintaining conteinment integnty

. Reactivity Convrol

Koy variables are indicated by design and gualification Category )

Neutror Flux 10°*% 1o “ull power 1 Function detection; accomplishment
of mitigstion
Control Rod Position Full in of not fvll in 3 Vernification
RCS Seluble Boron Concen 0 to 6000 ppm 3 Verification
tration
ROS Cold Leg Water Tempes  S0°F to 400'F 3 Verification
a!\m'
Cors Cooling
RCS Hot Leg Water Temper: $0°F 10 140°F 1 Function detection. accomplishment
sture of mitigation; verification; long-term
s ~veillance
RCS Cold Leg Vater Temper  30°F to 150°F 1 Function detection, accomplishment
ature’ of mitigation: verification; long-term
surveillance
RCS Pressure’ 0 to 3000 peig (4000 paig for 1? Function detection, sccomplish ment
CE planty) of mitigation, verification long-term
surveillance
Lher e o variabie i listed for more tho one m.mmmmwmm.m-mmmm one neasurement provided.
Sone maximum valse may bo revised upward to stisty ATWS mquiroments,

el'd

1.9%16
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Containment Pressure’ 0 1o tesigr pressure” (peig)

Maintaining Containmant
integrity

Containment lsolation Vaive Closed-not closed
Position {excluding check valves)

Containment Presours' 10 pas to design presuie’

34 minimum of four messurements °

(Repiacement natramentation wowld the 3300°F range provisen.

1 . TABLE 2 (Continued)
Category (vee
Regulrtory
Variebie Range Position 1.3,
TYPE B (Continued)
Corn Cooling (Continued )

Core Exit Tempersture' 200°F to 2300"F (for gperating §

plants - 200°F to 1650°F)

Coolant Level in Resctor Bottom of care ty top of vemel 1
{Direct:
indicating ot
recording
device not
needed)

Degrees of Subcooling 200" F subcooling 1o ?

11°F superheat (With con
fumatory
operestor
procedures)

Mairtaining Resctor Coolent

Svrtem Inagrity

‘ RCS Pressure’ 0 16 3000 paig (4000 paig for 4
CE plants)
Contsinment Sump Water Narrow range (sump), 2
Level! Wide range (bottom of contausr ]
ment to 600,000-gallon level
equivalent)

Verifieation

Verification: sccomplishmer ! of
mitigation

Verification and analysis ¢ plant
conditions

Funsction detection; accomplishment
of mitigetion

Fup-tion detection, sccomplishment
of mitigation, verification

Function detection; accomplishment
of mitigation; verification

Accomplishment of isolation

Funclion detection; sccomplishment
of mitigation, verification

t s requuoy for Tmlu. Sufficient number should be instaliad 16 accoun! for attrition

‘Wmbmuwmlm-Mnntﬂmnnmmmdotuw“wmmmmmm\wanin

1.9%-17
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TABLE 2 (Continued)

TYPE C Variebies: those variables thet provide information to indicaie the potential fof beun, . rethed o the sctul breach ol
the barriens to {ission product releases The barriers are (1) fuel cladding, (2) prmary coolant pressure boundary, and (3) con-
tainment

Category \see
Reguistory
variabie Renge Poution 1.3, Purpon

Fuel Cladding

Core Erit Temperature’ 200°F 1o z;oo F (for opersi'ng 1 Detection of potential for breach:
plants 200°F 1o 1650°F) ascomplishment of mitigation, longe

term surveillance

Radicactivity Congentration of 172 Tech Spec limit to 100 times 1 Detection of breach

Hadistion Level in Clroviating Tech Spec Umit, R/t

Prirmary Coolant

Analysis of Primary Coolant 10 WCi/gm v 9 Cl/gm of 3 Detall snalysis; accomplishment of

(Gamma Spectrum) TID- 14844 gource term in mitigation; verification. long-tern
soolant volume surveillance

Reactor Coolant Presuty

Bowndary

ROS Pressure’ 0 1o 3000 psig (4000 pug for CE | Detection of potentia) for or actual
plants) bresch: accomplishment of mitiga

tion, long-term surveillance

Containment Presure’ 10 peia to dengn prossure” paig ] Detect:on of breach: sccomnlishment
(5 psia for substmospheric of mitigation, verification long-term
containments) surveillance

Containment Sump Water Narsow range (sump), 3 Detection of breach, sccomplishment

Level! Wide range (bottom of contalament | of mitigation verification; long-terr
1o 600,000%2] level equivalent) survelllsnce

Containment Area Radiation' | R to 10* RN Detection of breach, verification

B{fuent Radicactivity - Nobie 10°¢ Cijec to 10 Cijes o Detection of breuch. verification

Gas Effluent from Condenser

Al Removal System Exhus®!

Unllm; or aomuw e ttve oul ar-n nas m that snsures ment of representative
¥ ANSI NI rw‘? Sivn e
'-':.’-'“-ﬁ'.::l'm e uuu'ru s he umise Slawost of Sepe o s comteatont PG, the s Ttece,

du, o maintein rediation doeed A ARA,
mple ¢on Ma ﬁ\ unum- port connector com; atidiity.
pobum d- i :v m presuse and negative

mm‘u -u and interpretation.
'm«nm of twe monitom §t widely separated locations.

a0 L Dataer g N T s WY 3 ARGy s g o 00 KeY 10 2 MUN A 0 T S T o e

)

Monitom P"" e capable of datecting anc us ¢Muent -numnm -m compon from (resh
nummuu nod product nmm o .'32"" al-'vu. overall aystem c‘ o’ ;‘M‘.... concentre.
Uons may "r ud hmmol Xe-13) equivalents 1 In terow o 3 mnw nuskdeis) |haﬂﬂrﬂ“‘hu .n‘e ng devien
will heve sufMoien! mnge o mcom the eniire mnge 'ﬂm’& ”‘:ﬂ' ¢o and that lm com or mnn Mll be
needed. Exmting equipment may be wd to nonitar Bny portion o tated e eguipment cosign
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TAELE 2 (Continuec)

Category (see
Feguistory
Variahle Renge :NM-\ 1.3
TYPE C (Continued)
Contsinment
RCS Prossure' 0 te 3000 psig (4000 paig for 1!

CE plants)

0 to 1 0% (capable of operatiog
from m,m to maximum design
)

Containment Hydrogen
Concentration

pressure
0 to 1% fot leecondensentype
sontainment

10 paia pressure to 3 med desigr
pressure® for concrete, & tuves
design pressure for steel (5 pela
ot subatmospheric containmeats)

Contalnment Premure’

Contalz.mert Effluent Rudio- 10° Ci/ee to 1078 (Cifee
activity « Natis Geset from
[dentified Reloase Pounts!
Radiation Eposure Rate (in: 10 R/hste 10° RN
side bulldings or areas, ¢.8.,

suxiliary building, reactor

enielé building annulus, fuel

nandling hullding, which we

in direct contact with prirmary

containment where Len® %

tons and hatches are jocated)’

Efiuent Radioactivity! - Noble 10 (Ci/ee to 10* Cifec
Gases (from dulldings a8
indicated above)

o]

Detectisn of yotential for breach
sccomplishment of mitimetion

Detectien of potentisl for hrench,

wccomplishment of mitigation,
long-terrs surveillance

Detectior of potential for or astusl
breach, aicomplishment of mitigs
tion

Detection of bresch: sccomplish:
ment of nitigation; venfication

Indication of breach

indicstion 0! dbrvach

TYPE D Variabler: those variables that provide information «© mdicate the operation of individuzl iafety systems and other

systems important (0 safety. Thesc variables are to belp the operstor make sp

tems important to safety in mitigeting the consequences of an acaident.

Retidual Hest Remove! (AMR)

or Decay Hest Removel System
RHR Sysiem Flow 010 110% design flow'®
RUR Heat Exchanger Outiet 32°F to 350°F
Temperturs

? rovisions shouid be made te monitor ol l«m’ﬁ“dp%un for release
vent sireatrs U

virpament. moee ,tmm are combined prior to reiesse huoomm dise!
L § has o renge &

with Genetsl m%mn o4, Monitonng of Indivic s

s onaidered 10 meet the intent this regulatory guide providged such monit

100ggign Aow i ihe maximum flow anticipated is norme speretion.

1.9%19

dnou"m
oniv tequired where soch sUreams a relemred
h:' “M. monttoting © he mx‘l‘ stream

propriate decisions bn using the indvidual syw

To monitot oreration

To moniter o erstion end for analyss

materials to the eavizons in conformanoe
&mw nto ihe

10 Mmeasure wort ease releases.

423r =
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Variable
TYPE D (Continued)
Setety Injection Syrtems

Accumulator Tank
Leve! and Pressure

Ascumulater lsolation Vaive
Pomtion

Boric Acid Charging Flow
Fiow in HP! System
Fiow in LP| System

Refueling Weter “torage Tank
Level

Primary Coolent Syitem
Reactor Coolent Pump Status
Primary System Sefet, ok o
Valve Positions (inclus
PORYV ond code valves) or
Flow Through ot Pressure in
Relie’ Valve Lines

Pressuriter Level

Pressurizer Heater Status

Quench Tank Level

Quench Tank Temperature

Guench Tunk Pressure
Seondary System (Swam
Genersto.

Steam Genecator Level

Steam Generstor Pressure

safety/Reliel Velve Postions
ot Main Steam Flow

Main Feedwater Flow

12'd

TABLE 2 (Continued)

g

10% to 90K volume
0t 750 poig

Closed or Open

0 to 110% design Now'®
010 110% design Now'
0 10 | 10% design Now'®

Top to bottom

Motor current

Cloesd-not closed

Boitom to top

Electric current
Top tw bottom
$0°F to 750°F

0 to design pressure’

From tube gheet to separsion
From simospheric pressurt

10 20% above the lowest safety
vaive setting

Closed=-not ciomd

0 to 110% design flow ' ®

1.97-20

172000 ATWES AN MBS £0:8T 260 €T Mo e

Category lsee
Reguistory

Position 1.3)

-

T+ monitor ope stiem

Operation status

To monitet operetion
To monitor operation
Te monitor operation

To monitor operation

Te monitor 0DeTation

Operation status; to moritor for

lost of coolant

To ensure proper operation of

pressurizer

To determune operaling status
To monitor operstior

To monitor operstion

To monitor opevation

To monitor operation

To monitor operation

To monitor operation

To monitor operstion



‘ . TABLE 2 (Continued)

| Catogory (see
| Repdetory
| Veariavhe Range Position 1.3) Purpose
TYPE D (Continved)
\
| Auxiliary Fosdweter o7 Emer.
‘ gency Feeder ter System
| Avxiliary o Emergency Feed O te | 10% design Now'? 2 ‘To monitor operation
| water Flow (1t BAW
| Jlants)
Condensste Storage Tank Plant specific 1 To ensure water xupply for auniliery
Water Level feed water (Can be Category 3 if not
primary source of AFW, Then whate
ever is pr.mary sourse of AFW should
be Lsted and should be Category 1)
Comtatnment Cooling By rtemt
Cortainment Spray "ow 0 to 1 10% design fow'? - Te monitor operstion
Heu! Remeoval by the Contain-  Plant specific Pl To monitor operation
ment Fan Heat Removal System
| Containment Atmosphere 40"F 10 400°F 2 To indicate sccomplishment of cooling
| Temperature
| Contalnment Sump Watet $0°F to 250°F 2 T4 monitor operstion
| Temperature
|
| Chemingl and Volume Control
| System
i Makeup Flow - In 0 to 110% design flow'® : To monitor operation
j Letdown Flow - Dut 0 to 110% design flow'® : To monitor operation
Volume Control Tank Level Top to bottom Pl To monitor operation
| ool ing Wate: Syram
‘ Component Cooling Water 33°F 10 200°F 2 To monitor operatior
| Temperature to ESF System
\
\
| Component Cooling Water Fiow 0 te | 10% dexign flow'® 2 To monitor operation
| 1w ESF System
|
| Redwaste Syvtem
| High-Level Radiosctive Liquid  Top to bottom 3 To indicate storage volume
Tanl Level
| Redioactive Gas Holdup Tenk 0 to 150% derign pressure’ 3 To indicate storage ¢ .pacity
Presture

19721

e'd LO3I0Nd ATRMI AN NEULN0S PO:DT 26, ET NI



variatis
TYPE D (Continued)

Ventilgtion Syrtems

TABLE 2 (Continued)

Emergency Ventiation Damper Open<losed status

Postion

Power Supplim
Status of Stenddy Power and
Orner Energy Sources import:
ant to Safety (hvdroulic,
pneumatic)

TYPE € Varlables. those varubles

Voltages, CUrtents, preasuret

to be monitored as required for use

sctive materigls and continuall a*essing such rejcases.

Containment Redistion

Containment Area Radistion
Jligh Range’

Ares Radistion

Radiation Exposvre Rase'
(insige buildings or arces whete
pocess I required 10 service
equipment important to safety)

Airbome Hadiosctive Materight
Released from Plent

Noble Ciases and Vent Flow Rate

« Containment or Purge
Effuent’

« Reactor Shield Bullding
Annulus' (if in design)

+ Auxiltary Buliding'
(including any bullding
containing primary system
gases, ¢ g, waste gas deca)
tank)

| R/mrto 107 R/

10" R/nr to 10* R/ht

10°¢ (Cifec to 10° (Cifee

0 to 110% vent design Now'®
(Not needed if effiuent discharges
through common plant vent)

164 (Cliee to 107 WClee

0 to | 10% vent desgn flow’
(Not needed if effluent discharges
through common plant vent)

10" Ci/ec 12 107 (Cijee

0to 110% ent design flow'®
(Not necJed {f effluent dischasges
through common plant vent)

Catepory (see
Regulstory
Pasition 1.3)

z“

’..’

i

To indicate damper status

To indicate system statvs

in determining the magnitude of the reiease of radior

Detection of significant releases.
release assessment, loag-term
surveillance emergency plan

actuation

Detection of g 'ficant
release asseesment, long-term
surveillance

releases,

Detsction of significant releases,
release asseument

Detection of aignificant releascs,
release wasessment

Detection of significant
release amsessment; long-term
survelllance

rejeases,

1 gegtus Indiestion of all Standty Power 4.¢. buses, 6.¢ duser, inverter oulput buses. and pneumatic sapplies.

£2'd
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Variabie
Type € (Continued)

Airborne Redicactive Meterials
Releasee from Plant (Continued)

Nowe Gases and Vent Flow
Rate (Continued)

+ Condenser Alr Removal
svatem Exhaust’

+ Common Plant Vent or Multe
purpost Vent Dischargng
Ary of Above Releases (If
contalnment purge s
incladed)

+ Vent From Steam Gen-
erator Sefety Relief Valves
o1 Atmotpheric Dump
Valves

«  All Other fuentified Reloase
Pointy

Particulates and Halogens

« Al |dentified Plant Release
Points (except steam gen-
erator safety relief valves o
atmospheric steam dump
vaives and condenser air
removal rystem exhaust)
Sampling with Onmte
Analysis Capablity

1 SpMuent moniton for PWR steam safoty valve dicha and ot sream ¢
\ & evere mm,.,-;,

TABLE 2 (Cor Snued)

e

10" /e to 10° (Cl/ee

0 1o 110% vent design Dow'®
(Not needed if effluent discharges
through common plant vent)

10 WCijee to 107 Cijee
0 to 110% vent design flow'®

10 yCijee to 10% yOIjes

167 /s to 107 (Cifes
(Duration of releases in secondt
«nd mass of stearn per unit time)

10° yCilee to 107 Cliee

A 1o 110% vent design Now!®
(Not nreded if effluent discharges
through other monitored plant
vents)

12 Lijee to 107 uCifes
© 1o | 10% vent design fow'®

2!’

mately lineat mp?u to gamma madistion ‘ons Wi
wathin 8 factor of 3. Calibration sources shovld withis the range of approximately 0.4

of tecaniques emplored

1270 provide
by onsite in

inforetion

Frenags pamma photon energy of &,

v2'd

release of rdios:tive helogent w
messwwvmena of sampleg fot tadiohsiogens and

borstory o
o4 should smume 30 min 10t of tegrated Mo tme at ‘n*

; Q::ﬂl ot np= form. w:t ronoen J'ﬁv‘ ulijee Mm-
MeV per tagiation.

1.97.43

culstes czummc tlon ofnrmum wmpies Tollowed
tos The deui srveion for shelding, DT ERE of adorocimns
radiclodines gnd parvcuieies -

ve “ua
16 3 MeV,
1o 1.. MeV (6.3

Co-60), EMu uauanam e Sxpreese mmﬂmyunwnﬂmin mobl. gas nuchide within the ¢ snergy . 5
nun&mm’o‘ﬁ&w uunfé?’u matng | reiesse Mnbrmmwumumm»t:o

Detection of significant reieases:
release pssessment

Detection of significant relcases
relesse gsgeesment; long term
surveillance

Detection of signifieant releases;
release assesruent

Detection of significant reieases;
reiease pssessment, long-term
surveilance

Detection of significant releases;
relesse assessiaent long-tenn
surveillance

should be capable o7 spsrari-
nm' should be
137, Mne84, Naed3, and

oliec

'
fee O
other than rediclodines, an
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TABLE  (Continued)

Category (see
Aeguistory
Varieble Ru.z Posttion 1.3) Purpose
TYPE £ (Continued)
Environs Rediation and Redio
wuvity
Radiation Exposure Meters 10, location, and qualifics Verlfy sgnificant releases and local
{continuous indication st tiar sniteria te be developed to magnitudes
fixed iocations) satisty NUREG-0€ 54, Section
11.H.5b and 6b requirements for
emergency ndiologica! -~ Ators
Ak e Rediohalogens and 107 Lijee to 107 Llse L Relegse assesyment, analysis
Particulates (portable samplire
with onsite analysis capability)
Plant and Envicons Rediation 107 R/ to 10* R/ns, photons st Feloase assesement . analysis
(portable instrumentation) 10° rads/he 1o 10 radsa/hr, beta i
redigtions and lowenergy photons
Plant 8= 9 Environs Redio Multichannel gammasrey 3 Rejeage sssessment, analysie
activit, .vombh nstro IPOC’.TOMC“I'
mentalion)
Meteore.ogy ' ¢
Wird Directior 0 to 360° (25° accurscy with s 3 Release assessment

defiecticn of 15°). Starting epeed
0.4¢ mps (1.0 mph). Dampiay ratio
hetween 0.4 and 0.6, distance ton-
siant < 2 meters

Wind Speed 0 1o 30 mps (67 mph) 2022 mps 3 Release assessment
(0.5 mph) sccuracy for wind speeds
Jess than 1) mps (25 mph) with &
starting threghold of less then
0.45 mps (1.0 mph)

Estimation of Atmos Based on vertica temperature 3 Release aspessinent
phenc Stability difference frem gnm syster,

4'C1010°C (8" F 1o 18°F) and

20.15°C scourgey per SO-meter

intervals ( 20.3°F securscy per

| 64-foot intervals) or analogous

range for slterative stability

esumates

14500 astimeting reioase raten of redioactive materials telensed during an aceldest.

] ]
TonﬂutMudoumonm‘meh' 1y arem throughout the facll ¢ the site envizons where it
impracticl te vtall ttationary moniton copabie of covering both ~~ " ai‘u‘hﬂ levels - e

I8
Guidente on meteorol | measurements is deing devel in & Propossd Revision | ¢ Ragulatery & A3, "Me
Progranu in Rmﬂ of Nu w% n ¥ oped gulstory Cuide 1.23 teorplogaal

1.97-24
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A%pOry (ses
Hepuintory
Position 1.3)

Yerudie

TYPE € Continued

Ascident Bampling' ' Capse
Dilrty (Anelyss Capad
ty On Bite

nme

Relepse aeseasme:

ARAlYE

- ——— - m——————

b fonr 4
" time teking and analy ting samples ghoy e } : Or

o from 1A ve o0 " ;
which thould be within 4 hours " M 1he Lime the deoision i med

¢ 10 sampie, sx oept o chloride
i 8

Arn Ingtalied capadllity should be provided o o nis snmen

g sump Lgwid samples wmp, ECCS pumyg

NG other simller surnillary

u
Applies only to prin




VALUE/INPACT STATEMENT

1. PROPOSED ACTION

) Descriptior

™

¢ spplcant for & WCenk r Ucenset) of & nuclens
power plant is required by the Commission s reguistions i<
proviae instrumentation 44 i monilor vampbles and
svetems over their anticipated ranges for accident conditions
g spproptiste to ensure adequate salety and +) monitot
the resctor contminment atmosphere, specet conluning
omponents for recrouiation of loss-ofcoclrnt accident
fluid ths, and the plant environs for

uid effluent discharge Po
radiosctivity that mey be released from postulated accidents
This revision to Regulatory Guide 1 97 proposes to improve
the guidance for plant and environs monitoring dunag snd
{ Mowing an sccident, Including extenced ranges for some
b struments 10 sccount for considerstion of degraded core
ting

Resulatory Guide 1.97 was lssued s an effective g
i August 1577 At the time the guide was issued, it was
recognized that more specific guidance than that contained
the guide would be required. Mowever, ihe airtic

11" Yy

in doveloping the guide to Lhe point where it could be
nitially lesued was evidence that expenence in using the
guide a¢ 1t then existed was essential before further develop
ment of the guide weuld be meaningful

Therefore, in August 1977, the stalf indtiated Task
Action Plan, AM, “Instruments for Me ng Radiation
and Procest Vasiables During an Aceident.’ The purpose of
(he Lask acticn FIan wa) (0 GeYRIODT

'

guidance for spplicants
Loensetd, 30 staff reviewers concerning irupiementation of
Keguiatory Guige | .97, Sech elion would
for reviging the guide

proviée & basis

When the staff was ready to wssue the results of the Task
Action Plan A4 effort, the accident &t TME2 ocourred
Subsequently, the TML2 Lessons Lamrnet Task Force has
‘Swartut Report and ShorsTerm Recomamnencations
$98. Thit report, dong with the draft Tesk
Action Plan A 34 report, Dreft | of Regulatory Oulde |97
(dated April 12, 1974), and Standard ANS4.5, provides
ample baxis for revizing Regulatory Guide 1.§7

3 Value/lmpact of Proposed Action
| 3.1 NRC Operarions

Sinct ¢ lst of selected variables to be provided with
nstrumentation to be mon
during ollowing an soe not besn explicitly
agreed to in the past, the tion shoyld result in

maore effective effort by the safl in reviewing applications

the plant operaior

oustruction permits and operating licenses. The proposed

sction will establsh an NRC

posit Y.'v’.lbw'gl'ﬂf'tiii
previous stafl effort (1) v completing & genenc actnity
A 34 2) i avaluating the Jessons leamed ‘rom the TMI2
event (NUREG-0S78), and (3) in conjunction with effon

developing ¢ nadonal standard (ANS& 5) Feor
plants, the staff review will be umplified with

'

‘L[;'t
guldance
contained in the endoned standard developed by avolunau)
standazds grovup and in the regulatory guide, whick
¢ ligt of variables for sccident monitoring [fforts by the
staff to implement Revision | to Regulatory Guide |5

have beer fravgh! with frustration and mel with delays
becouse the puide was adjudged by licenses: 10 be vague
and smbiguous KRevision 2 elimingtes the prolilems encoun
tered with Revision | becaust it provides & mivumum se!
veriables to be messured and hence gives more guidance in
the stlectior of accident-monitoring mstrumentation
Consequently, there will be no significant impaci on the
staff. There will however, be effort required t

Aen

Nt

) review each
opersting plant and each plant under review o asss
{ormance with Regulsto

ey Cuide 1.97

3.2 Other Governmen! Agencies

spplicable, uniess the povernmen! AgENCY I8 ar

|.3.3 Industr)

The proposed action estublisher 8 more clearly defined
NRC position with regard to instrumentation
Ar

1o aasess plant
d e2virons conditions during and following an acsident
and therefore reduces uncertainty &8 to wha! the staf!
considers scceptable in the ares of sccident monitoring
Most of the impact on mdustry will be in the area of
providing instrumentation 1o indiy .2 the potential bresch
and the sctual bresch of the barrers

radioactvity
relense, i.¢. fuel cladding, resctor coolen! pressure bouncary
Some instruments have extendsd ranges
and others have higher qualification requirements. There
will be sdditional impact due 10 heretofore unspecified
variables to be monitored (Le, water level in reactor for

and containment

PWRs ard radiation level in the primary coolant water {or
PWRs and BWRs) that have been identified during the
evalugtion of TMI-2 experience @ d will require development

Atterapts were made during the comment period tc
determine the cost impast on industry for future plants snd
for backfitting existing plants. Estimetes ranged fronm
$4.000.000 to over $20,000,000. The higher estimates
undoubtedly charged all sscident-monltoring instrumentlatior
to Revigion 2 to Regulatory Guide 1.57. This should not be
the case. The requirement for sccident monitoring has
sglways been ¢ part of the regulations. Consequently
impact of Revision 2 to Regulatory Guige | .97
be the delts sdded by Revigior

the
hould only
+ A conservative estimate
of the incresse in requirements are the additions of Type €
messurements and the upgrading of some of the Type B




measurements to higher qualification of the instrumentation
Thers are |7 unique Type B and C variabies to be measured
for PWRs, less for BWRS. A conservitive average cost for
cach measurement is $130 000 making # tots! cost impact
of $2.210.000, If this figure were doubled 1o account for
overhead costs and sbout 8 1§ percent contingency added,
the cost impact would be sbout §5,000,000. This cost
estimate is the same for operating plents & for plants under
construstion and future planis. While it is recopnized that
for operating plants the costs associsted with backfitting
are generally higher than the costs sssoriated with new
plants, some concessions are made in some requirements 88
1 result of existing Ucensing commitments that bring the
cost estimate to about the same value

1.3.4 Public

The proposed action will improve public safety by
ensuring thet the plant operstor will have timely information
1o take Any pecessary action to protect the public

No impact on the public can be foreseen.

1.4 Decwion on Proposed Action

As previously stated, mort de‘initive guidance or
instrumentation to sssess plant ané environs conditions
during and foliowing an accident should be given

2 TECHNICAL APPROACH

This section i not applicable to this value/lmpect
statement since the proposed sction is s revision of an
existing regu' tory guide. and there are nc alternstives
to providing the plant operator with the required information
3. PROCEDURAL APPROACE

Previously discussed

4 STATUTORY CONSIDERATIONS
4.) NRC Authority

Authority for this gwde wouid be denived from the
safety requirements of the Atomic Energy Act. In particulsr,
Criterion 13, Criterion 19, and Criterion 64 of Appendix A
to 10 CFR Part S0 require, in part, that instrumentation be
provided to monitor variables, srysiems, and plant environs
1o ensure sdequate sefety.

4.2 Need for NEPA Amessment

The proposed sction is not a major sction as defined in
parsgraph S1.502X10) of 10 CFR Part §1 and doos not
require an environmental impact statement.

§. RELATIONSMIF TO OTHER EXISTING OR PROPOSED
REGULATIONS OR POLICIES

No conflicts or overiaps with requirements promulgsted
by other agencies are foreseen, This guide does include the
vanables to be monitored on site by the plant operstor in
order to provide necemary information for emergency
planning. However. information on emergency planaing and
it relstionship to other agencies is provided elsewhere,
implementation of the proposed ection is discussed in
Section D of this revision,

6. SUMMARY AND CONCLUSIONS

Revigion 2 to Regulatory Guide 1,97, “Instrumentation
For Light-Water-Cooled Nuclear Power Plants to Assess
Plant and Envirors Conditions During and Following
an Accident,” should be issued

1.9%.27
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l" 5 UNITED STATES 00930
. 'a = g NUCLEAR REGULATORY COMMISSION 46
- WASHINGTON D. €. 20888 o
"" j ‘92 MAR 13 ﬁ-x 3

gt ‘_‘,}/ 5‘4 February 4, 1583
Docket Ne. $0-364 Attachment To Be '
WitKeld Frem Public Disclosure
Bellerd
Mr, F. L. Clayton
Senfor Vice President RO - lcensnG F3orivezee
o “ca oo
Posi C7rice Box
Birmingham, Alaiama 35290 ﬁfM FILES kveap 49 /5/g5
Dear ¥r. Clayton: ‘ g /l/g>

SUBJECT: SAFETY EVALUATION REPORT FOR ENVIRONMENTAL QUALIFICATION OF New p 333
SAFETY-RELATED ELECTRICAL EQUIPMENT -

RE: Joseph M. Farley Unit No, 2

This letter trans~its the Sefety Evaluation Report for the Envirommental
Qualification of Safety-Related Electrical Equipment at your facility. This
evaluation s based on your response to our previous Safety Evaluation Report,
dated March 1987 (Supplement No. 6 to NUREG-75/34, Appendix B) and subsequent
submittal(s) dated July 1, 1881 and March 2, Apri). 23 and June 25, 1982, This
Sefety Evaluation Report presents the results of the Envirommental Qualification

‘ Review for safety-releted electrice) equipment, exposed to a harsh envircrment,
in accordance with NRC requirements. We reguest that you provide your plans
for qualification or replacement of the unqualified equipment and the schedule
for accomplishing your proposed corrective actions to us within ninety (90)
days of the receipt of this letter,

As indfcated in the corclusion se:tion of the Safety Evaluation Report, we
request that you reaffirmm the Justification for continued operation and within
thirty days (30) days of receipt of this letter, submit information for ftems
in N&C catoiorus 1.8, 11.A and 11.B (presented in the enclosed Technica)
Evaluation Report) for which Justification for continued operation was not
prwiouﬂy submitted to the NRC., We su!gcst that the clarification set forth
fn 1ten. © of Generic Letter No. B2-09, *Clarification Questions and Answers
on Envirormental Qualification Requirements,® should be consicered in your
Justification for continued operation,

The Technicsl Evaluation Report contains Proprietary Information from
manufacturers' proprietary test reports and should be withheld from public
disclosure. We request that you Inform us as indicated in the proprietary
sertion of the Safety Evaluation Report whether any portions of the fdentified
pages require proprietary protectiorn,

——— |

Yilkp = AttasNment To Be
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= Attachment To Be
Mr. F. L. Clayton el WitReld From Pubdlic D sclosure

At your option, the staff will be available to discuss the findings 1n the
Safety Evaluation Report as augmented by the Technical Evaluation Report,
Questions regarding this lTetter should be directed through the NRC Project

Menager for your plant.
incerely, y\
&‘ &

even A, Varga, Ch
Operating Reactors nch
Division of Licensin

Enclosures:
1. Safety Evaluation Report
2. Technical Evaluation Report

¢¢ w/o TER:
See next page
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. Alabams Power Company
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pr. W, 0, Whitt

Executive Yice President
Alabama Power Company
Post Office Box 2641
Birmingham, Alebama 35281

Ruble A, Thomas, Yice President
Southern Company Services, Inc.
Post Office Box 2645
Birmingham, Alabama 35202

George F. Trowbridge, Esqu re

Shaw, Pittman, Putts and Trowbridge
1800 M Street, N.W,

Washington, D, C. 20036

Robert A, Buettnar, Esquire

Balch, Bingham, Raker, Hawtho~le,
Williams and ward

Post Office Box 306

Birmir , Alabama 35201

Resident Inspector

U, S. Nucleer Reg;1ctn*y Commission
Post Office Sox 24-Route 2
Columtia, Aladbama 36319

Mr. R, P, McDorald
Yice Presicdent « Nuclear Generation
Alabame Power Company
P.0. Box 264
‘o dngham, Alabama 35291

mes P, O'Reilly
) dona) Administrator « Region 1]
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SAFETY EVALUATION REPORT BY THE
OFFICE OF NUCLEAR REACTOR REGULATION
QUIPMENT QUALIFINATION BRANCH
FOR ALABAMA POWER COMPANY
FRRLEY 2
DOCKET NO. 50-3564

ENVIRONMENTAL QUALIFICATION OF SAFETY-RELATED ELECTRIC EQUIPMENT
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Genera) Design Criteria 2 and 4 specify that safety-related electrical

eQUIpment in nuciear facilities must be capadble of perfr ite safety-

.

related furct s~ under environmenta) conditions associasen th ail

. !

nermal, abnormal, and accident plant operation. in order to ensure

comz iance with the criteria, the NRC staff required ali licensces of -
. 5 l ¥

cperaling “eactors Lo submit 2 re-evaluation of the quslification of ‘

g electrical equipment which may be exposed to & harsh

environment
BACKAPAUNT
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3, 1978, the NRC Office of Inspection ard Enforcement (IE)

issved to all licensees of cperating plants (except those incluced in the

| 9

systematic evaluation pr

o

program (SEP)) IE Bulletin (1EB) 79-01, "Environ-

mental Qualification of Class IE Eouipment.” This Bulletin, together

!

its 1T Cireud
witn ¢ LirCuliar

+3-08 (issued on May 31 1378), required the licensees

to perform review. to Jssess the ddequacy of their environmental qualifica-

tion programs

N ) N i 4 " 1
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, NRC issued IE Bulletin 79-018 which included the
J0R guid-Tines and MUREG-0588 a. attachments 4 and S, respectively

Subsequently, on May 23, 1880, Commission Memorandum and Order CLI-80-2]

.

ed tne DOP guidelines and portions of WUREG-0588 form
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the requiremeits that licensees must meet regarding environmenta)
qualification of safety--“lated electrical ecuipment in order to satisfy
those aspects of 10 CFR 50, Appendix A, General Design Criterion (GOC) 4.
Supplements to IEB 79-018 weve {ssued for further clarification and
definition of the sta’f's nueds. These supplements «ere issued on

February 29, Septemher 30, and October 24, 1980.

In addition, the staff issued orders dated August 29, 1580 (amended. in
September 1380) and October 24, 1880 to all licensees. The August orde
required that the licensees provide a report, by November 1, 1980, docu-
menting the qualification of safety-related electrical equipment. The
October o~der req.ired the establishment of & central file location for
the maintenance of al) equipment qualification records. The centra)
file was mandated to be estadlished by Lecember 1, 1880. The staff
subsequeniiy iseued Safety Evaluation Reports (““Rs) en enviromental
gualification of safety-related electrical equipment to licens.es of
all operating plants in mid-1881. These SERs directed licensees to
“either provide documentation ¢f the missing qua'ification information
which demonstrates that safety-related equipment meets the DOR Guide-
1ines or NUREG-0588 reguirements or commit to a corrective action
(re-gqualificaticn, replacement (etc.))." Licensees were required to
respond to NRC within S0 days of receipt of the SER. 1In response to
the staff SER fssued 1981, the licensee submitted additiona) '

information regarding the qualification of safety-related electrica)
equipment.



EVALUATION

The acceptability of the licensee's equipment environmental qualificition

program vas rescived for the Division of Ergineering ., the Franklin

Recearch .enter (FRC, as part of the #° Technica) Assistance Prycam

in support of NRC operating reactor licensing actions. The consultant's
review 1s documented in the report “Review of Licensees' Resolutions of
Outstanding lssues from NRC Eg.ipment Environam ~al Qualification Safety

Evaluation Reports," which is attached

- .

We have reviewed the evaluation performed by our consuitant contained in

N

Technica) Evaluation Report (TER) and concur with its bases

reviewed the licensee's just f° 1 for continued
n regarding each item of satety-related electrical wquipment

~ensee as not being capable of meeting environmental

irements for the service condi

the staff's re few of the enclosed Technica) Evaluation

Ticensee's justification for continued operation, the following

ions are made regarding the qualification of safety-related elec-
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Continued operztion until completion of the licensee's environmental
qualification program has been determined to not present undue risk
to the public health and safety. Furthermore, the staff is continuing
to review the licensee's environmenta) qualification program. If &ny
additional qualification deficiencies were fdentified during the course
of this review, the licensee would be required to reverify the justifi-
cation for continued operation. The staff will review this information
to ensure that continued operation until gcompletion of the licensee's
environmental qualification program will not present undue risk to
the public health and safety. In ihis regard, it is reguested that
the Ticensee do the following:
° Resolve any deficiencies 1dentified in Appendix D of the FRC
TER regarding justification for continued operation. If as a
result of resciving these deficiencies, the previous justifi-
cation for continued operation is changed, provide within thirty
(30) days of receipt of this SER the new justification for

continued uperation regardi g each affected item.

The major qualification deficiencies that have been identified in the
enclosed FRC TER (Tables 4-1, 4-2, 4-3 and 4-4) must be resolved by
the licensee. ' :ms requiring specil? attention by the licensee are
summarized telow: |
° Submission of information within thirty (30) days for items
in NRC categories 1B, 2A and 2B for which justifica.ion for

(_—_gahtinuod operaticn was not previcusly submitted to NRC or
FRC,
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Resolution of deiiciencies associated with Equipment Items
18 and 20 that have been assigned to NRC Category 11.8
(Equipment Not Qualified).

Resolution of the deficiencies fdentified in Section 4.3.2

of the FRC TEF regarding the containment spray system.

The licensee must provide the plans for qualification or replz =
the ungualified equipment and the schedule for accomplishing its propose

ction in accordance with 10 CFR 50.48.

Enclosed in the FRC Technical Evaluaticn Repo. t (TER) are certain identi-

fied pages on which the information is ¢

Ouring the preparatinn of the enclosed TER, FRC used test reports and
other documents supplied by the 1icensee that included materia) claimed
o¢ proprietary by their owners and originators. NRC is now preparing
miih 1< 2l y

publicly reluese the FRC TER and it is fncumbent on the agency tc

seek review of all claimed proprietary material. S&s such, the licensee

s requested to review the enclosed TER with their owner or originator

and nutify NRR within seven (7) days of receipt of this SER whether
any pertions of the identified pages still require proarietary
protection. If so, the licensee must clearly {dentify this infore

mation anc the specific raticnale and justification for the protection

froo public cfsogssurt detailed in & written response within twenty
4

(20) days c*’fizz‘;t of this SER. The leve) of specificity necessary

for such continued protection should be consistent sith the criteria

enumerated in 10 CFR 2.750(b) of the Commission's regulaticns
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tﬁc'd Frem Public Dississure

Me. P Clayton Beilerd

r. F. L. C18 0l92

Senior Vice President 30214

Alabama Poa; u;:::_v NRC- Z—/Cfﬂ/ﬁ//\’C> Lew 1902

Post Office Box

irmingham, Alabama 35251 RPM FrLES Kvrp v/o/82
v/l >

Dear Mr, Claytor:

SUBJECT: SAFETY EVALUATION REPORT FOR ENVIRONMEATAL QUALIFICATION OF Ve~ R 3322
SAFETY-RELATED ELECTRICAL EQUIPMENT LCw /703

RE: Joseph M, Farley Unit No. )

This letter transmits the Safety Evaluation Repert fur the Envirommental
ou|1111:atior of Safety-Related Electrica) Equipment at your facility. This
evaluation 15 based on your response 2o our previous Safety Evaluation Report,
dated May 21, 1581 and subsequent submittal(s) dated August 25, 1881 and
February 195, March B, Apri) 23, June 23 und 25, 1982, This Sifety Evaluation
Report presents the r03u1ts of the Env1rﬁnmeﬂt01 Qualification Review for
safety-related electrica) equipment, exposed to @ harsh envircmment, n
accordance with NRC reguirements., We request that you provide your plans

for qualification or replacement of the unqualified equipment and the schedule
for sccomp'is“ing your proposed corrective actions to us within ninety (80)
days of the receipt of this letter.

As indicated in the conclusion section of the Safety Evaluation Report, we
request that you reaffirm the justification for continued operation and within
thirty (30) days of receipt of this letter, submit information for 1tens in
NRC categories 1.8, I1.A and 11.8 (presented 1n the enclosed Tecnnical Evalua-
tion Report) for which justification for continued operation was not previously
submitted to the NRC, We suggcst that the clarification set forth in item 8
of Generic Letter No. 82.08, *Clarification Questions and Answers on Environ.
mental Qualification Requirements,® should be considered in your Jurtification
for continued operation.

The Technical Evaluation Report contadns Proprietary Irformation from
manufacturers' proprietary test reports and should be withhele from public
disclosure. We reguest that you Inform us as indicated in the proprietary
section of the Safety Evaiuation Repert whether any portions of the fdentified
pages raquire proprietary protection,

"
-
A o
\’.F..,.'. ". -
§ - PaiscHiment .‘r°-a;- losure
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At your option, the staff w1l be avaflable to discuss the findings 1n the
Safety Evaluation Report as augmented by the Technica) Evalustion Report,
Questions regarding this letter should be directed through the NRC Project
Manager for your plant,

Sincerely,

ven A, Varge,
Operating Reactor
Divisfon of Licen

Enclosures:
1. Safety Evealuation Report
2. Technica) Evaluation Repourt a

tt w/o TER:
See next page
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Me. F. L. Claytor, or.
Alabama Power Company

(4

Mr, W, 0, Zhitt

Executive Vice Presidenmt
Aladama Power Company
Post Office Box 264)
Birmingham, Alabama 35251

Ruble A, Thomas, Yice Presicent
Southern Company Services, Inc.
Post Office Box 2625
Birmiongham, Aladame 35202

Gaorge F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W.

Washington, D. C. 20036

Rodert A, Buettner, Esquire

Balch, Bingham, Baker, Wawthorne,
¥illiams and wWard

Post Office Box 306

girmingham, Alabama 35201

Resident Imspector

U. S. Nuclear Regulatory Commission
Post Office Box 24-Route 2

Columdis Alateme’ 36319

Mr, R, P, McDonald

Yice President « Nuclear Generation
Alabama Power Company

P.0. Beox 2640

Birmingham, Alabama 38281

James P. C'Reflly

Regiona) Administrator - Region 11
V. S, Nuclesr Regulatory Commigsion
107 Karietia Street, Suite 100
Atlanta, Georgia 30303
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SAFETY EVALUATION REPORT BY THE
OFFICE OF NUCLEAR REACTOR REGULATION
EQUIPMENT QUALIFICATION BRANCH
FOR ALABA A POWER COMPANY
FARLEY 1
DOCKEY NO. 50-348

ENVIRONMFNTAL QUALIFICATION OF SAFETY-RELATED ELECTRIC EQUIPMENT

JNTRODUCTION

General Design Critaria 1 and 4 specify that safety-reiated electrical
equipment in nuclear facilities must be capable of performing 1ts safety-
related function under environmenta) conditions associated with aﬂL
normal, abnormal, and accident plant operation. In order to ensure..
compliance with the rriteria, the NRC staff reguired all licensees c;.
oper " ing reactors to submit a re-evaluation of the qualification of
saf(", related electrical eguipment which may be exposed to & harsh

envirgnment., ¢

BACKGROUND

On February 8, 1978, the NRC Office of Inspection and Enforcement (IE)
issued to al) licensees of operating plants (except those included in the
systematic evaluation program (SEP)) IE Bvlletin (IEB) 79-01, “Environ-
senta) Qualification of Class (E Equipment.” This Bulletin, together

with 1E Circular 78-08 (issued on !ay 31, 1878), required the licensee

to perform reviews to assess the adegquacy of their environmental qualifica-

t.on programs.

On January 14, 1980, NRC fssued IE Bulletin 78-01B which included the
DOR guidelines and NUREG-058E as atiachments 4 and 5, respectively.
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Subsequently, on May 23, 1980, Commissiun Memorandum and Order CLI-80-21

was {ssued and stated the DOR guidelines and portions of NUREG-0388 fore

the reguirements that licenstes must meet regarding environaental
gualification of safety~related electrical equipment in order to satisfy
those aspocts of 10 CFR SO, Appendix A, Genera) Design Criterion (GDC) 4.
Supplements to JEB 78-D1B were issued for further claritication and
definition of the staff's needs. These supplements were issued on

February 29, September 30, and October 24, 1980.

In adgition, the staff issuec orders dated August 28, 1980 (amended ir
September 1580) and October 24, 1980 to al) licensees. The August order
recuired that the licensees provide a report, by Novembes 1, 1580, docu-
merting the qualification of safety-related electrical eguipment. The
October order feauired the estac’ishment of a centrz) file lecation tor
the maintenance of al) equ’pment qualification records. The central
file was mandated to be established by December 1, 1870, The staff
subsequently issued Safety Evaluation Reports (SERs) on enviromental
qualificatior of safety-related electrica) ecuipment to licensees of

all operating plants in @id-1981. These SERs directed licensees to
"either provide documentation of ihe missing qualification information
which demonstrates that slfcty‘rtlitad cquip-cni meets the DOR Guide-
lines or NUREG-0588 requirements or commit to a corrective action
(re~gualification, replacement (etc.})." Licencees were required to

respond to NRC within 90 days of receipt »f the SER. In response to
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the staff SER issved May 21, 1581, the licensee submitted acditiona)
information regarding the qualification of safety-related electrical

equiment.

EYALUATION

Tre arceptzdility of the licensee's equipment environmenta) qua11ficat$op
program was resolved fo the Division of Engineering by the Franklin
Fesearch Center (FRC) as part of the NRR Technical Pssistance Program

in support of NRC operating reactor licensing actions. The consuleant's
review is documented in the report "Review of Licensers' Resclutions of
Outstanding Issues from NRC Equipment Envirconmenty) Qualification Safety

Evaluation Reports,” which 1s attached.

We have ruviewed the evaluation performed by our consultunt contained in
the encliesed Technica)l Evaluation Report (TEP) and concur with its bases

and findings.

The staff has also reviewed the licensee's justification for zontinuel
eperation regarding each ftem of safety-related electrica) equipment
identified by the licensee as not being capadle of meeting environmental

gualification reguirements for the servics conditions intended.

CONCLUSIONS ?

Fased nn the staff's ~eview ¢* *he enclosed Technical Evaluation Report
and the licensee's justif.catfon for continued operation, the following
conclusions are made regarding the qualification of safety=related e'ec-

trical egquipment
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Contined operation until completion of the licensee's environmental
gualification program has been determined to not present undue risk
t> the pudlic health and safety. Furchermore, the staff {5 continuing
to review the 1icensee's environmental qualification program. If any
additiona) qualification deficiencies were fdentified during the course
of this review, the licensee would be required to reverify the justifi-
cation for continued operation. The staff will review this inforeetion
to ensure that continued operation until completion of the licensee's
environmertal qualificzi‘on program will not prasent undue risk to
the public health and sefety. In this regard, it is reguested that
the licensee do the following:
0 Resolve any deficiencies fdentifiec in Appendix D of the FRC
TER gegarding justification for continued operation. 1f as a
result ot resolving these deficiencies, the previous justifi-
cation for continued operation is changed provide within thirty
(30) cays of receipt ¢f this SER the new justification for

continued operaticn reqarding each 2ffected item.

The major qualification de iciencies that have boen identified in the
enclosed FRC TER (Tables 41, 4-2, 4-3 and 4-4) aust be resolved by
the licensee. Items regquiring sp';... attention by the licensee are
summarized below:

[ Submission of inforsation wizhin thirty (30) days for itexs
in @RC categories 1B, 2A and 2B for whicn justification for
continued cperation was not previously submitted to NRC or
FRC,
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¢ Restlution of the deficiencies associated with Equipsent
Items 23§ 25, that have been assigned to NRC Category I1.8
(Touipment Not Qualified).

Toe licensee must provide the plans for gualification or replacement of
the ungualified equipment and the schedule for accomplishing its proposed
correction action in accordance with 10 CFR 50.49.

PROPRIETARY REV!WI
Enclosed in the FR™ . chaice) Evaluation Repert (TER) are certain identi-

fied pages on which the information is claimed to be proprietary.

During the preparation of the enclosed TER, FRC user test reportis and
otrer rocuments supplied by the licensee that inclucad material claimed
to be proprietary by their owners and originaters. NRC is now preparing
to pudlicly release the FRC TER and it s incumbent on the agency to
seek review of all claimed proprietay saterial. As such, the licensee
is reguested to review the encloy 3 TER with their owner or eriginator
and notify NRR within seven (7) days of recaipt of this SER whether
any portiens of the {dentified pages still require proprietary
grotaction. 1f so, the 1frensee mist clearly {dentify this infor-
mation and the specific ratisnale and justificitian for the protection
from publir disclosurs, detailed in a written respons: within tucniy
(20) days of receipt ef this SER. The luvel of rpecificity necessary
for such continued protection should be consistent with the criteria
enumerted in 10 CFR 2.750(b) of the Comminsion's regulations.
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ENVIRC MMENTAL QUALIFICATION OF CIFTAIN ELECTRIC EOUIPMINT IMPORTANT TO
SAFETY FOR NU LEAR POWER PLANTS

A. INTRODUCTION

The Commission's repulstions th 10 CFR Pant $0,
“Domestic  Licensing of Production and \'tilization
Facidities, require that siryctyures, sysierms, snd come
ponents important 1o salety v a nuclear power plant
be designed 1o accommodate the effects of environ
srental conditions (Le., remain functional under postu-
lated ascident conditions) and that desgn control
mearires such 28 testing be used to check the adequacy
of design. These general requirements are contained in
General Desgn Crnitena |, 2, 4, and 233 of Appendix
A, “General Design Crniteria for Nuclear Pcwc. Planu
to Part 50, in Cnterion IIl, “Design Control" Crtencn
XL “"Test Conatrol’ an: Cateno~ XVII, "Quality
Assurance Records' of Appendix B, ' Qualily Assuranse
ntenia for Nuclear Power Plants and Fuel Reprocessng
Piants,” to Past 50, end in § 50 %52

Specific regquirements penaining to qualification of
er.un  electnc important to  safety are
o , “Fvionmental Qualification of

at Imporint 1o Siafety for Nuclear
Power Plants™ eof 10 CFR Pan $0. Section 5049
requures that three categones of electric equipment
unpontat to safety be qualified for thelr spplication
and specified performance snd providss requilrements
for estatisiung environmental quasfication methods
and qualificanion parameters. These three Categones ase
‘1) safety-relsted electnic equipment (Class [E), (2)
u.‘en-:tu\e:. electric eguipment (non-Class 1E)
v..* ¢ falure under postulsted environmental condition
could prevent satuiactery sccomplishment of safety
functiors by m'ety-related equpment, and (3) c2tun
postaccudent monitoring equipment  This regulatory
pude spples only to these three categones of electric
equipment imponant to safety

iDment
equipment

The svbstantial number of chanies In thiy revimon had made
it impractical to incicate the changes with bned L the marpA

Section 50.45 does not inciude ruquirements for
semic and dynamic qualification, pretection of electric
equipment ageipst other patural phenomens and extarnsl
events, and equwpment located in 8 mid envirsament

Thas regulatory guide describes » method scceptable
to the NRC wstaff for complying with § 35045 of
10 CFR Paut 50 with regard to qualificatior of electsnic
equipment imporant to safety for service in nuciea
power plants to ensure that the eawpment can perform
its safety function during and after a design bass
sccident

The Advisory Committee on Reactor Safeguards has
been consulted concerning ‘this guide and Das con
curred 1n the regulatory poston Any gudance in
thit document related to information coliection acuvities
has been cleared under OMB Clearance No 3150011

8. DISCUSSION

1EEE Std 323-1974, “IEEE Standasd for Qualifying
Class JE Equipment for Nuclear Power Generating
Staticns,”' published February 28, 1974, was prepared
by Sudcommittee 2, Equipment Qualification, of the
Nuclear Power Engineering Committee of the Insutute
of El».ncal and Electronics Engineery (1EEE) and was
spproved by the JEEE Standards Bowd on Decem.
ber 12, 1973, The standard descrides basic procedures
for - lifying Qass 1E enuipment and interfaces that
are 0 be used in nuclear power plants, including com-
ponents or & .iipment of any interface whose failure
cowld adversely affect any Class 1E equipment

For the purposes of this guide, “gualificstion” is 8
verificetion of design Lmited to demonsiriling that the
tlectric equipment is capahis of performing its safely

'Copes may be  brained fro + lastingte of Ei: tncal and
Eectroaias fnun Inc., M5 4t 470 Stee’, new York
New Yark 100

USNRE RECLULATORY QU'DLS
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function unaer significent environmental strosses resulling
from design basis accidents in order to aveid common
couse fatires. Pansgnph SQ“(:){S) calls for equipment
qualified by toal to be preconditioned by natural ©f
aruficial (accelerated) aging to s end-ofinstalled-Lfe
condition and further specifies ihat consigerslion must
ve grer to al gignificent types of dspradstion that can
pave an effect on the functional capability of the
equipment. There are contiderable uncertainties regarding
the procesies and environm.ntal factors that could result
in such degradation Oxygen diffusirn, humidity, and
accumulation of deposits are examples of such eftects.
Because of these unceriinties, stgte-ol-thewt preconds
wyorung techniques e not capable of smimulsting all
mgaificant types ol degradition, and ast.ral provaging U
dufficult and costly. As the state of the & sdvances
Wd uncertainues are resoived, presonditioning = hnigues
may becoms more efisctive. Experience sugpest. that
considerstion shruid be gpven, for example o a combr
aation of (1) preconditioning of test samples employing
the Artherdus theory snd (2) surveilance, testng, and
mantengnce of seiected squipment specifically directed
toward dstecting those Jegradation proceases that, based
on experience, we Aol gmeanable to precorditionang and
that could result in cOrmMOR-Cause functional falure of
the equipment dunng degign baus acciden.,

It @ essential that safety-reloted electnc equipment be
qualified 10 demonstrate that it can perform its safety
funcuon under the envuonmental semice conditions o
which it will be reguired to function and for the length of
time its function ¥ requined and that non-safery-related
electne equpment covered oY peragraph $0.49(hX2)
be able to withsiand environmental stresses caused
by ceugn bams accidenls under whush its fallure could
prevent the satsfaciony sccompluhument of safety func.
tions oy safety.-related equipment This concept applies
thooughout this gwde The #pecific envuonmeni for
shich ndividual eleciric equipment must ©e qualified
wil depend on the nmalied location and the conditions
under which it 18 required to perform its safety fun¢tion

The following are examples of congiderstions to be
taken ints sccount when getermining the epvironment
for which the equipment is to be qualified: (1) equip
ment outgide contanment would generally see 8 iess
severs environment thin equipment ngide contaunment|
(2) eaquipment whose jocation 18 shislded from a radia
ton source would general/ receive 2 smaller radw-
ton dose than equipmeny 81 he sme distance from the
source but exposed to it direct ndiation; (3) equip
ment required 1o inutiate protective acuon would generally
be required for @ shorter pencd of time than mstrimen-
tauon required to follow the coume of an sccident; and
(4) analyses taking into @rcount arrangements of equip
ment and radistion sources may be necessasy to deter
mine whether equipment needed for mitigation of deign
batis accivents other than loss-ol-coolant  accidents
(LOCA) or high-energy lLne Dbreaxs (HELB) could be
exposed 10 & more severe enviroument than the "OCA
ar HELB environments delineated in tha guice

1892

Electric equipment to be qualified in & nuclea
radiation environment should be exposed to radistion
that simulater the caloulated integrated Jdose (normel
and accident) that the equipment must wi hstand pnor
te completion of ity intended safety functior. Regulstory
Position C.2.¢ propoes the use of goutce termd that are
consistent with previous guidance in the onginal edition
of this guide, NUREG-0588, vInterua Staff Position on
Enviconmentsl Qualification of Safety-Related Elestncsl
F.qulpmcm,"’ snd the DOR Guidelines, “Quidelines for
Evaluating Environmental Quakification of Cles JE
Electrical Equipment in Operating Reactons.”"

Jtem (8) of Regulatory Position C.2.0 eddresses
qualificstion of equipment exposed to lowdevel tadiation
doses. Numerous studiss that heve complled radiaton
effects data on al classes of orgarue compounds show
(hat compounds with the leatt radiation resistance have
dr oage thresholds greater thaa 0% rede und would
remain funchonal with exposuresd somewhat sbove the
threshold value, Thus, for organi materials, radiation
qualification mey be readily justified by existing tesi
deta or opersiing expenence for rediation exposures
below 10% rads However, {or electronic components,
studies have showrn fadures in metsl oxide semisonductor
devicss at somewhat lower doses. Therefore, radie
ton quakfication for electronc componentt may have a
lower exposure threshold

The reguletory posilions delineated in thu guide
reflect the state of the an Research programs currently
In progress are invesligating such concerns as the effects
of orygen in & LOCA ervironment, t.e vabdity of
sequential versus simultaneous apphcations of steam and
radiation envuonments, and fission product releases
{ollowing sccidents. The g1all recogrizes that the resuits
of research programs may lead (o revigions eof the
regulatory positions

C. REGULATORY POSITION

The procedures described Dby [EEF Std 223.1974,
“IEEE Standwd for Qualifying Class 1E Equipment for
Nuclear Powsr Seneraling Stations.”' are acceptable to
the NRC staff for satisfying the Commission's regulations
pertaizung 10 the qualification of electne equipment for
service i nuclear power plants 1o ensure that the
equipment ¢an perferm 1t safety functions subject 0
the foliowing

1. Section 50.49, “Eavironmental Qualfication of
Eiectnic Equipment Important 10 safery for Nuclear

Iqum may be obiained from the NRC/GPO Salm Program,
U.S. Nuciear Reguletary Commusion, Wahingion, D.C 28'853

3Av\mbk for inepe~icr 9t copying at the U.8 Nuchw
Re u&ory Cemm%mn Aubit Doeument Room. 1717 M Street

Washington, 0.C., & Enclosure 4 1o 12 Buliein No "9 0IB
Januwry 14, 1980

051162
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Power Plain,” of 10 CFR Part 50 requires that safety
related electric equipment (Class JE) ar Asfined i
paragraph S04%(0)(1) be cudlified to perform ity intended
safety functions. Typical vifety.related squipment and
fystems are Lsted in Appendix A to this gu ge. Pangreph
S0 49(b)2) requires that non-safety-reisted electsic equip~
ment de environmentally qualified {f its fallure under
postulated enmvironmental conditions could prevent satiy
factory sccompluhment of the safety functions by
safetysrelated equyment. Typical examples of non-safety-
related electnc eguipmeni are included in Appendix B
to this pude. Pargraph £0.45(b)3) requires that certain
postaccident monitoning equipment also be environmen-
taly qualfied. These are specified as “Categosies |
and 2" in Revision 2 of Regulatory Guide 1.97, “lnstrus
mentation for Lighi-Water-Cooled Nuclear Power Plants
10 Assess Plant wund Environs Conditions During and
Following an Accident.”

¢ Puwagnaph $049(¢) and Ses'.cs €2 of IEEE St
323.1974 require equipment spe:ications 'o include
pericsmance and environmental cenditions. For the
rqurements called for in item (7) of Seclon 6.2 of
IEEE 523-1974 and paragraph $0 49(4)(3), the following
showld de included

o Temperature and Presswe Conditions Inside
Centanment for LOCA and Main Steam Line Bresk
(MSLB). The following methods are scceptable to the
NRC staff for calewlating and establshing the contain-
ment pressure and temperature envelopes to which
equipment showld be qualified

(1) Methods for calculating mass and enerpy
reiease mtes for LOCAs and MSLBs we referenced in
Appends C to thus pude. The calcwlations should
gccount for the time dependence and tpatial distmduuon
of thuie vanmables For example, superheated steam
folowed by satursted steam may de a Lmiting condition
and should be considered

(3) For pressunzed water reactors (PWRs) with
! OATY contunment, caleulate LOCA or MSLE containe
ovat environment usng CONTEMPTLT or equivalent
ind). stry codes

(3) For PWRs with an ‘ce cendenser comtain-
ment, calculate LOCA or MSLB containment environ.
ment using LOTIC or equiva'ent industry codes.

(4) For boding water reactors (BWRs) with &
Muk I 1, or Il contanment, caleulate LOCA of
MSLB envuenment usng CONTEMPI-LT of equivalen:
industry codes.

Since the test profies included in Appendix A to
IEEE 5t¢ 323.1974 are only representative, they should
not be considered an scceptable wrernative to uRing
plantspecific  containment ‘empersture and pressure
design profles unless plantapecific analves & provided
10 verify the applicability of those profiles.
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b Effecws of Sprays ana Chemicals. The effects of
contaunn ent spray system operstion shouwld dbe considered.
This considerstion sheuld include, o appropriste, the
effacts of demincralised water spray of cheusical iy
sysiems

¢. Radiation Coonditions lasde snd Outede Contain-
ment. The radiation enviionment for qualification of
slectne ¢Quipment showld be based on the radistion
environment normally expected over the installed life of
the equipment plus that assocated with the most severe
Gesign Pasis accident during or following which the
equipment must remain functional The accident-related
environmental conditiont should be asmumed to occur at
the end of the installed Lfe of the equipment. Methods
dcceptable to the NRC staff for establshing radiation
doses for the quelfication of eguipment for BWRs and
PWRs we provided in Appendix D and the followang.

(1) The sourse term to be used in determining
the ndition environment sseocisted will a degign bans
« A, should be taken &5 an instantaneous release to
the containment of 100% of the noble gas activity, $0%
of the halogen activity, and 1% of the adning ‘ission
product activity, The fission product w..aids showld be
assumed to remain in the primary coolant end to be
carned by the coolant to the contaunment sump(s).

(2) For all other demgn basis accidents (e,
non-LOCA high-energy Lne breaks or rod ejection or
t0d drop accidents), the qualification source term
calculations should use the percentage of fuel damaege
sssumed in the plantspecific analyss (provided in the
Fina) Safety Analyss Report (FSAR)). The nuclide
inventory of the breached fuel elements should be
culculsted ¢t the end of core life assuming continuous
fullpower operation. The inventory of the fuel rod gap
should be assumed to be 10% of the total rod acuvity
inventory of iodine and 10% of the total activity inven
tory of noble gases (except for krypton-85, for which a
release of 30% should be assumed) Al the peseous
constituents in the gaps of the breached fuel rods
should be asrusced to be instantaneoutly released 1o the
primary system. When substantial fuel damage i* postu-
ited, 100% of the nobdle gases, SOF of the halogens,
end 1% of the remaining fission product solids in the
affecied ‘uel rods should be assumed to be instantare
ously released to the primary system.

(3) For a Lmited number of sccident-monitoring
ingtrumentation  channels wath instrument ranges that
extend well beyond the values the selected vasables can
attan urder Umiting conditions as specified in Regulstory
Cude 197, Revision 2, the enviroamental qualification
should be consistent with Regulstory Positions C 1.3.0.4
and C.1.3.2.2 of Regulstory Guide | .97, Revision 2.

(4) The calculation of the radiation environment
8u0Ciated with dexmign basis sccidents showd take into
sccount the tUmedependent transport of released fission
products within vanous regions of the containmen( and
auxilary structures.
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finst ten boum of the evei’ Thu squipment should
fFemun functonal in the accident environment for g
pensd of at least | hour in excess of the time essumed
i the accident analygs unless 3 time magin of less
than one hour can be justified. This Juntification munt
include, for each piece of equipment, (1) conmderstion
of » spectrum of breaks, (2) the potential need for the
squpment later in an event or dunng recovery opers-
tions, (3) & determination that fallure of the equipment
After performance of its safety function sl not be
deirimental to plant sefety or midlesd the operator,
and (4) a determination that the margn applied to the
mirgmum  operability Ume, when combdined wath the
other test marsguns, will sccount jor the uncertanties
Asociated with the use of analytcdd techruques in the
derivation of environmental paranieters, the number of
units tested, production tolersnces. and test equipment
neceuracies For al other equipment (e, postaccident
monitonng, recombinen), the j0% time maTgEn dentified
in Section 6315 of JEEE Std 323.197% should be
used

., "Apng" of IEEE Std 323-1974

§. Section €633
V4S(e)E) should be supplemented with

and panpagh .
the folowing

i Il synemmstic effects have heen identified prior
10 the intaton of qualuication, they should be scoounted
for v the gqualificausn profam.  Synempstc effecty
known at thus time gre dose rate effects and effects
resuting {rom the dufferent sequence of applying radia-
Lon and f(elevated) temperiture,
. The

of the
be accounted
fThenaus methodolopy i

txpecied Qperaling temperature
equpment unde! senice conditions should

for in thermal apng The

conk. ered ar acceplable method of Acdressng scceersted
thermal aging withen the Lmitition of stateofethe-art
techinclory. Other aging methods v U be evaluated on a
tasedy-case Sadu

¢ The
energies used
wpen which
bshed should

&ENE aceieration rate and  acination
dunng qualfication testng and the basis
ihe mte and sotvalion EACTEY Were esiabe
be defined, jusiilicZ, and documented

4. Penodic
acceptable 110
related degredation

‘esting programs are
uncentainues regarding age-
could affect the functional
capability of equ Resclts of mucl progams wil
be acceptatis as ongowng qualification to modify desig-
nated Lfe (or qualified Lfe) of equwipment snd thowld de
incorporated nto the muntenance and refurbishment/
replacemant schedules

sunvellanse and
account for
that

ipmen

6 Replacement electnc equipment insislled subse
quent to February 22, 1983, must be qualified ir a.cor
dance with the provisions of § 5045 unless there are
sound reasons to the ‘ontrary. The NRC siaf’ consders
the following to be sound reasons for the use of replace
Ment equipment previcusly qualfi*d in sccordance with
the DOR Guidelines or NUREC-0388 in Lieu of upgnding

1 ESS

6et1l £€1720

T 0056

& The {tem of equipment to be replaced ir o
component of equipmesnt that is reutinely feplaced m
part ¢l normal equipmest mantenance, tg. maskels
O-rings, colls; these may be replaced with iscentical
compunents

b. The item 1o be replaced is 2 ¢ mponent that i
part of an item of equipment qualified & an assembdly,
these may D¢ replaced with  (destice components

¢ Identical equipment to be used a3 ¢ replacement
a5 on hand a0 & pant of the utlity's sock prior 1o
February 22, 1983

d. Replacement equipment qualified in accordance
with the provisions of § 50.49 doer not exit.

¢. Replacement equipment qualified in sscordance
with the provisions of § $0.49 is oot avalable to meet
installation and operation schedules. However, in such
case, the replacement squipment mav be used only unti
vpgraded equipment can be obdtained and an outage of
sulficient dumtion & avallable for replacement.

{. Replacement equipment qualified in sccordance
with § 5045 would require sguficant plant modifice
tions 10 accommodiate its use

& The use of replacement equipment qualified 1n
sccerdance with § $0.4% has 2 sgnificant prebabdility of
creating human factor problam: that would pegatively

affect plant wafety s.d performance, for examsle:
(1) Kaowledge, skills, and ability of exisung

piant staff would require sigruficant upprading to cperite
Or mantun the speciufic replacement equipment,

(3) The use of the replacement
would create 8 one-of-p-kind application,; or

equipment

(3) Maintenance, surveillance, or calibration sctiv-
ities would de unnecesaarily complex

7. In addition to the requirements o' parsgnph
$0.49() of 10CFR Part 50 so¢ Section & ‘Documen-
tauon,” of IEEE $1¢ 3231874, documentation should
sddress the iaformation identified in Appendix E to thus
Suide. A record of the quallfication should be maintained
ooan suditable fle to pemait venSeation that each item
of elestnic equipment @ qualfied 1o perform its safety
function under its posculated environmenta! conditions
throughout its installed 17

O. IMPLEMENTATION

The purpose of this sectic” is to provide information
1o applcants and Lcensees regurding the NKC gtafls
plans for umng thus repulatory puide.

Except in those cases in which the spplicant or
Ucensee proposes an acceptable lternstive method for
complving with specified portions ¢. the Commission's




MERUILLCTS, the methods described herein will be used in

the evaluation of

fne

the qualfication of electric equipment
8l operating plants and rlants *hat have not recenved

ng Ucense subiect to the following

.

PO
equipmes

R
¥

50 46

th parigraph S0 .45(L)
Operaling licenses are not required

equipment |

—

Excepied) in accordance with the p
suee

and

rdance with this guide

tpplcants f

-

orant to safety (replsce

g

- R AR i)

the NRC has previously required qualification of thst

equipment in accordan e with “Cuidelines for Eval: ating
Envisonmental Qualification of Ciass IE Electrical Equip
ment in Operating Reoac'on™ (DOR Guidelines). or
NUREG-0588, “Interim S1a*f Position on Frvironmenta)
Quallfication of Safety-Related Electrical Equipment.’
Theae applicants and licensees may :0"tinue to use the

terid in these documents for quald i electnie equip
ment uportant 10 safety in the affected =»lants. with
the exception of replacement equipmer

r . LA
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APPENDIX A

TYPICAL SAFETY-RELATED ELECTRIC EQUIPMENT OR SYSTEMS®

Engineered Safety Fesiure Actuaion
Reactor Proteciion

Containment lsolation

Steamlne -slation

Mun Feedwater Shutdown and lsolation
Emergency Power

*Pacagraph To.ﬂ(t;rl identifies wafety.related electric squip
Mmeni m 8 subsrt of slechic squpment imporanl to siety and
definme it & the squipment that W rebed upon 10 remain fune.
tional dunng and followang design bail events 10 ensurs sx) the
wiegrity of the racior coolant pressurs bouadwry, (1) the
Capability fo shut down (he resctor and malnten it In & vale
fhutdown condition, or (3) the sapability 1. Jvent of mutigete
the consequency of scoidenty thet could result » potential
offslie exposurss comparabie to the 10 CFR Pam 100 guidelnes

1897

Emergency Core Cooling

Centuinment Hest Removal

Containment Fission Produst Rer oval

Containment Combustidle Cas Controi

Auxiliary Feedwater

Containment Ventistion

Containment Radistion Monjtorig

Control Room Habitabilit; systsm (e.5., 4VAC. Redistion
Fiters)

Ventiliton for Areas Contairung

Cotiponent Cooling

Service Water

Emergency Systems 1o Achieve Safe Srutdow:

Salety Equipment



APPENDIX B

TYPICAL EXAMPLES OF NON-SAFETY REL

in Regulatory Guide
dence of Electric Systems

neiude tern
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Failure of

these features

¢ fuh
.Y qualilwe
Examples 1, 2, ¢ ]
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APPENDIX C

METHODS FOR CALCULATING MASS AND ENERGY RELEASE

OF.COOLANT ACC MAIN STEAM LINE BREAK

calculating the mass and

AcCeptable methods for
the maln steam Line break

release 1o determine
are descnded in (he following

Topical Report WCAP8822 (MARVEL/TRANSFLA)
for Westinghouse Use of this method is accept-

or all Westinghouse plants with the exceptior
contalnment temperature analyss

plant-arecific
ndenser contunments
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APPENDIX D

METHODOLOGY AND SAMPLE CALCULATION
FOR QUALIFICATION RADIATION DOSE

Thas appendix illugirates the staff model for calculat
ing dose mtes and integrated doser for equipment
qualificaion purposes. The doses shown in Figure D!
include contsidutions from airbome and plateout radis
uon sources in the comtanment and cover a period of
one year following the postulsted fission product release.
The dose values shown are provided for illustration
or.y and may not bde sppropsate for plant-specific
spplication for equpmert Qquabfication levels. The dose
levels intanded for gqualification purposes should be
determined using the maximum tme the equipment i
intended to funcuon It should be noted, however, that
for equpment that mum be qualified for more than
thirty cays, s source term that incorporstes considerable
Cuantities of ceuum &8 suggested by the accident ot
Three Mie [uand Untt 2 (TMI2) mey produce doses
Feater than those esumated by the present source
term

ad
w

? * Bews Dose Radgy '
: L Gemma Dose Raenigany
4

RIFCAAIYD DOSE
»
-~
b

w! 1! w "w
TiMmimOueg,

Fgera D0 Bamais Avecine ang Paiecy Doses for o Dose Pos
on INg Cortgnman: Cartarunag

The bets and gammi integrated doses presented in
Tables Dol and D2 and Fgure D1 have baen determined
uaing models and assumptions contained in this sppendix.
This analysis incerperstes the important tmedependent
phenomena related to the action of engneered safety
features (ESFs) and such natural phenomena as jodine
plateout, a4 in previous siaif anelyses

Doses were calculated for a point inside ihe contain
ment (st (3¢ midpoint of the containment) taking
tprays and olateout mechanisms into account. The
doses presented in Figure D1 we values for & PWR
plant having & containment free volume of 2.5 million
cubic feet and & power rating of 4100 MWz,

1. BASIC ASSUMPTIONS USED IN THE ANALYSIS

Gemma &nd beta doses and dose rates should be
determined for three types of radioactive sourcs distrie
butions: (1) scuivity suspended in the containment
atmosphere, (2) actvity pisted out on containment
su.faces, and (3) activity mixed in the containment
sump wate* A given piece of equipment may receive &
dose contmdution from any or all of these sources. The
amount of dose contributed bty esch of these sources is
determined by the location of the equipment, the
time-dependent and location~dependent distribution of
the source, and the effects of shielding

Following the TMI-2 accident. the staff concluded
that & thorough examination of the suusce term assump-
tions for equipment qualification was waranted. It is
recognized, nowsver, that the TMI-2 accident represents
only one of a numbder of possidble sccident sequences
leading to a release of fisasion products and that the mix
of fission products released under varous core conditions
could vary substanually,

Research under way may lead to modifications in
source term assumptions, Tne research will consider the
expenience from the TMI-2 accident of 1979, con-
temporary fision product release phencmenclogy, the
transport and attenuation of fission products in priman
coolant ays *me and containments, and distinctions
between dewgn basis accidents and events Leyond the
detigr basls. This research may result in revision of this
fude

2. ASSUMPTIONS USED Li CALCULATING FISSION
YRODUCT CONCENTRATIONS

This section discusses the assumptions used 1o simulate
the PWR aid BWR contunments for determinung the
time-dependent and Jocation-dependent distribution of
the airbome noble gas and jodine aclivity withun the
contanment atmosphere, the activity plaied outl on
contunment surfeces, and the activity in the mmp
wialer.

The maff used a computer program, TACT, to model
the tume-dependent behavior of jodine and noble gases
within a nuclear power plant. The TACT code or other
equivalent industry codes would provide an acceptable
method for modeling the transfer of sctvity from one
contuinment regon to another and for modeling the
reduction of sctivity due to the action of ESFs Another
staff cods, SPIRT (Ref 1), U used to caleulste the
removal mtes of elemental Jodine by plateout and

1.89.10
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eprays These codes were used to develop the soutes
term tatimates. The assumprions in the following sections
Weie uked 10 calculste the dutndution of mdioactivity
WILAA the contanment following o design batis LOCA

2.1 PWR Dry Containmenu

he following methods and astumptions were uw ' by
the #tafl for calcuwlating the radiation environment i
PWR dny conteinments

LoIn the andyss of the accident radiation ¢ gon
ment, the stafl assumed that 50% of the iodine core
sttty inventory and 100% of the core noble §es
Acuvity inventory weére released i(nstantateously 1o the
contaament stmosphere One percent of the remaining
“solids" sctivi'y inventom was assumed reieased from
the core and carmed with the primary coolant directly
10 the containment sump

3. The containment [ree volume was taken as 2 $2 x
10° 1%, Of this volume, 4% or 1.86 x 10° f1° was
asumed to oe direcUy covered by the containment
oprays, leaving 66 x 10* f1? of the containment free
volume unsprayed The latter includes Tegions within the
man contunment space under the containment dome
and  comparuments delow the operating floor level
(Poants with different contanment free volumes showd
use plantspecific values.)

3. The initial dstrdution of activity within the
contanment showld be based on realistic assumptions
The maffs exwmy o5 assumed a relatively cpen (non-
companmented) contanment with a arge relegse une
formly distnduted in the containment This & a reason.
able simplfication for dose assessment n & large dny
PWR contaiament and it & realistic in terms of specify.
iNg the umedependent rclation environment in most
weas of the contunment

4 The ESF fans were assumed to

nie of 220,000 ¢fm 1n the post-LOCA environment
Mixing between all maor

unsprayed regions and compart.
ments and the man sprayved TEREON WAl asumed

have o deagn flow

5. Effects of the ESF systems that remove eirbome
Sctivity or redistribute acuvity * ¢ in containment (ep
contanment apray and contan ventilstion systems)
should be evalusted uung v

Jons conmstent with
previcus lcenmng practice For .o ple, the alr exchange

betweern the sprayed and unsprayed regions was aarumed
10 be one-hall of the dewgn flow rate of the ESF fans
Good mixing of the comtainment scuvity between the
sprayed and uniprayed TpONs B ensured by natural
convection currents ane ESF fans

6. The containment SETAY  system was assumed (o
have two equakcspacity trans each designed to inject
3000 gpm of bonc acid solutian into the containment.

7. Trace levels of hydrmazine were wssumed 10 be
8dded duming the jection phase 10 ennance the removal

« i =
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of jodine. Further, this model saumes that duning the
mcculation phases, the pH of the sump water i
mantained o ove 8.8

€. The spray removal rete constant (A) was caloulated
waing the staffs SPIRT program, conservatively sssuming
tbe opemtion of only one spray train abd an instints
nrous partition coeffizient (H) for elemenial iodine of
$000. The caleidated vadue of the spray removal constant
for elemental iodine was 27.7 hs'l,

9. Naturl deposition (iLe, plateout) of airdorne
sctvity should be determined using & mechanistic model
(see Reference 1), In the staff's exarple. platecut of
iodine on containment internal su.iaces was modeled a
o first-order rate rmoval proceas, and best estimates for
todel parameters were assumed. Based on kn smumed
tots! surface ares within containment ~f spproximately
§0 x 10° 7 the calewlated wvalue for the overall
plateout constant for elemental iodine was .23 N’
The assumption that $0% of the actvity U instante
neousy plated out shouwld not be wsed

IC. The spray removal and plateo ! processss were
modeled & competing (odine removal mechanisms.
Removal of jodine from surfaces by the Oow of con
densed steem of by weshoff by the contalnment sprey
may be gssumed If auch effects can be verified ¢
quantified by analyms or experiment

11, A spray removal mte constant (3) for particulste
lodune concentration was ca . Jated uming the stafls
SPIRT program (Refl. 1). The staff calculsted a value of
A® 043 N oand allowed the removal of particulate
ioCine to comtinue until the alrdome concentration was
reduced by o fastor of 104 The OfgAruc (ocine concen-
wstion n *he containment atmosphere is assumed
not to be afiected by either the containment spray or
pastecut removid mechaniams

12. The sprays were assumed 10 remove elemental
lodine  untll the instantaneous coacentration in the
Spreyed region was reduced by & factor of 200 This is

recessary to achieve an equilbry m airbome icdine
i

tonceniration conmistent with previous LOCA analyses

13. The ans’ 'tis sasumed that more than one tpecies
of mdiosstive _odine is present in & deaign dasu LOCA
The calcwlation of the post-LOCA environment assumed
that, of the S0% of t1¢ core inventory of jodine releated
5% 10 amsociated with airborne particulate materials, 49
forms organic compounds, and $1% remant &8 elemental
lodine. For conservatiam, this comporition wis assumed
present at time * = 0. (These assumptions concerning
the jodine form are obtained from Regulatory Guides
1.3, VAssumptions Used for Evalusting the Potential
Radiological Consequences of o Loss-of-Coolant Accident
for Boiling Water Reactons,” and | 4 “Assumptions
Used for Evglusting the Potential Fadiclogical Conse
quences of & Loesof-Coolant Accident for Pressurized
Water Reactons,” when a plateout factor of 2 s assumed
of the elementa! form.)

06051171




14. The maff anulyss conservatively amumed that ne
leakage from the contwinment bullding to the environ
men decurred,

15, Removal of airborne sctivity by engineered safety
features may be assumed when cuculating the radiation
environment following other non-LOCA desgn  basis
sccidents provided the safety festures fystems  an(
Automatically sctivated a8 & result of the accident,

16. The mdiation environment resulting from normal
Cperalion whowld be based on the canservative source
term estimetes reported in the plant's Sefety Analyss
Report or abould be conmstent with th primary coolant
fpecific activii: Lmuts conteined in the plant's technical
tpecilicationa he wse of equilibrium prmary coolant
concentrations based or 1% fuel cladding fallures would
be one acceptable mei'od

2.2 PWR lee Conderyer Containments

The assumptions and methods presented for calculsting
the ndaton environment in PWR dry containments are
Sppropriate for use in calculating the mdiation environ-
ment for ice condenser containments following n deaign
basis LOCA with the following modifications:

l. The source whowd be sasumed to be initially
feleassd to the lowsr costainment compantme  The
distridution of the acivity showd be based on the
forced recroulation fan flow rates and the transfer rates
through the ice beds as functions of time,

s Credit may be taken for iodine removal via the
operition of the K¢ bdeds and the Spray system. A
timedependent removs! efficiency consistant with the
feam/ar mixture for elemental jodine may de¢ assumed,

3. Removal of airbomme iodine in the upper compart.
ment of the containment by the action of both plateout
NS spray processes mey be assumed provided these
removal processes ere evaluated ukng conditions and
Aumptions consistent with jlems 6 through 12 in
Section 2.1 and plantspecitic parameterns.

2.3 BWR Coptainments

The assumptions and methods presented for calowlating
the radiation environment in PWR Sry containments are
Sppropriate for use in caleulating the ndution environ-
ment for BWRs following » desgn basis LOCA with the
follow: g modificstions

I. A decontamiration factor (DF) of 10 may be
sssumed for both elemental and paruculate iodine as the
iodine activity passes through the suppression pool No
credit showd be taken for the removal of organic lodine
or noble gases in the suppression paeol.

2. For Mark 111 deaigra, all of the acuvity pasung
Wrough the supprestion poo) shouwld be assumed instants-
heoualy and uniformly disteibuted within the contamment.

H c

0¢

1
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For the Mk | and Mark I deslgns, ' of the activity
thould be aseumed initully relensed to the drywell ares
and the transfer of sctvity from these regioms via
Fontanment lewkage 1o the surrounding reactor bulding
volume sbould be used to predict the Qualfication levels
within the reactor bulding (secondan containment),

3. Removal of aitbome 1odine in the drywel or
reactor bullding by the action of both platecut and
Ipray processes may be asumed provided the effec
tiveness of these competing jodine removal processes are
evaluated using conditions and ASUMpPUONS consistent
With items 6 through 12 {n Section 2.1 and plantespecific
parameters.

4. The removal of airborne sctivity from the reactor
bullding by operation of the ftandby gas treatment
system (SCTS) may be assumed.

3. NODEL FOR CALCULATING THE DOSE RATE OF
AIRBORNE AND PLATEOUT FISSION PRODUCTS

The beta and gamma dose rates and integrated doses
from the airbome actvity within the containment
Gtmosphere were caloulated for the midpoint in the
contaunment. “he containment was modeled as «
¢ylinder with tae height and diameter equal Conteunment
shiciding and internal structures were neglected because
they would involve & degree of complexity beyond the
scope of the present work. The calculstions of Refer
ence 2 indicate that the specific internal shielding and
structure would be expected to reduce the gEmma doses
and dose rates by [actom of two Cr more depending on
the specific location end geometry,

Because of the shont range of the betas in ay, the
wrbome beta dotes presented in Tables D ad D2
were calculated vzing en infiute medium ‘oximauon
This 8 shown in Reference 3 to result in only & small
error. Beta do s for equipment locsted on the comtaun-
ment walls or on lame internal structures may be
cuculated uming the semilnfinite bets dose model

The staff recognizes that thys approach i8 conservative
and that, for most plarispesific calculations, & semu
infinite beta dose model may be more sppropriate. The
us of the emiinfinyte model is acceptadie provided
there i suffiient justification for e use (such as
location, shieldi e, miumal thickness). Further, the maff
Tecoprazes that fir some equipment the use of a finite-
doud bets dose m del may be warranted. Because the
use of the finite-cloud model would result in beta doses
much smaller than the values presenited in Table D2, ¢
casedy-case justification for use of the finite-cloud
model will be required,

The gamma dose rate contribution from the plated.
Out iodine on containment surfaces to the point on the
centerline war abo included The mode calculated
the plateout activity in the contunment assuming only
one spray train and one venillation ystem were operst!s
ing. It should be noted that washoff of the plated-out

1.69-12
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jodine activity by the sprays wat not addressed in this
eveluaton

Finally, all samma doses were multiplied by a ¢ormee
tion factor of |.3 a8 suggested in Reference 3 to sccount
for he omiswon of the contribution from the decay
chains of the sotopes

4. MODEL FOR CALCULATING THE DOSE RATE
OF SUMP FISSION FRODUCTS

The stafl model assumed the washout of sirbome
iodine from the containment atmosphere to the contain
ment sump. For ¢ PWR containment with spreys and
$00d muxing between the sprayed and unsprayed regions,
the elemental iodlne (assumed to constitute 1% of the
released odine) s very rapidly washed out of the
atmosphere (o the containment sump (typicaly Y0% of
the alrborre iodine in less than 15 minuted)

The dose calculations may wssume 8 time-dependent
iodwre sourse. (The differerce between the integrated
dose calcuwated on the assumptlion of SO of the ¢core
iodine  immediately avaudedble 1n the sump and that

9e:el £1/28 _ Qas1123..,

calculated on the sssumption of a timedependent sump
iodine bulldup i not significant.)

The "solid'' flagion produch should be assumed to be
instantaneously carried by the coolant to the sump and
uniformly distributed in the sump water. The gamma
and beta dose rates and the integrated coses should
be computed for s center point Jocated at the surface
of the large pool of sump water, and the dose nte
caloulation should incluce an estimate of the effecys
of bulldep

§. CONCLUSION

The values given in Tables Dol and D) and Figure
D1 for e varous locetions in the containment provide
an estimate of expected radiution gquakification values for
8 4100 MWt PWR design.

The NRC Office of Nuclear Regulatory Research @
continuing it research efforts in the wea of source
tetms for equipment qualification following design basis
accidents. As more information jn this arca becomes
svailable, the source terms and staff models may change
1o reflect the new information

18513
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Table D1
ESTIMATES FOR TOTAL AIRBORNE GAMMA DOSE
CONTRIBUTORS IN CONTAINMENT TO A POINT IN THE CONTAINMENT CENTER

Time Airtoepe lodine Alborne Nobdle Plateout Jodine Totsl Dose
(H1) Dose (R) Gas Dose (R) Dose (R) (R.)
000 - - - s
0.02 4 82E+a Td42E+4 1 69E+3 1.24[+$
0.0¢ & S7E+4 1.39E+S A GBE«2 2.25E4+5
0.0% 1.09E«} | DEE=S 7.22E+3 3 14Ee5
0.12 1.28Ee$ 251E+S | 10E+4 JB7E+S
018 1.3BE+§ 301E+8 1.52E=¢ 4 S4FsS
0.18 | 47E«8 J4BFes 1.96E4 5. 18E«S
0.:1 1.8%E«s 3.92E+S T41E+ §.T1E+$
0.2 | 64E+$ 4 49F+5 303044 6.43[4+8
0.38 1.87E+¢ 6 19E=¢ S.05Fe4 B.57E+S
0.50 2.03E+¢ TEIES €. 00F«4 1.03Ee¢
078 2.3€Ee; 1.03E+6 | Q6E+$ 1.37c+6
1.00 s 66E=S 1.26E+6 | 4UE+$ 1.67E+6
2.00 3 62EeS 2 04E+6 261E+S 2.66E+6
£00 £ E0E+S 356E+ S ADE+S 4 65E+6
800 € €3S 4 38E+6 T.47E+$ $.79E+6
240 101E~¢ 6.26E+6 | 45E+5 § T2E+¢
600 '31E*6 T 16E+6 2 10E+¢ 1.06E+7
§60 1 45E+8 T56FE+¢6 2. 30k+6 1.1V'Fe?
192 1 68E~€ B8.25E+6 286" %6 1,287
258 | B5E+¢ 8.76E+6 3 akeg 1388 7
i%4 1.95k«¢ 8 85E+¢ 14.E+€ | 42E+)
560 207E+8 9 06E+6 3 64E+s | 4EE+7
720 2 13k=¢ 2. 1%k«¢ 3 76E+8 1.50E+7
E88 2. 16E¢ 5. 19E+6 3 83E+¢ 1.82E+7
1060 2.18ke¢ S 21E+6 I87E=5 | 53E=?
1220 2. 15E#+8 2 21E+s JESE+S 1.83k«7
1390 220K+ §.21%%6 3.90E+¢ 1.83E+7
15690 21086 §.226%6 35 1E«¢ | S3E+?
1730 2 30E+6 9.22E+6 10iE+5 1.53E+7
1800 2.20E+¢ $.22E%$ 392E«s 1.43k»7
2060 e 20E+6 9.22E% 192E+6 1.53E+7
2230 2 20E=¢ 9 22E+6 3.92E+6 1.53E+?
2550 2.20Ee¢ 9.23E+6 I 92E+S 1.54E+?
3670 1.30E+¢ 9 24E+¢ 3.92E+6 1 $4E+?
4260 2.20E+¢ S 24E+¢ 3 02E«¢ 1.54E+7
$110 2.20E+¢ $.2°:+§ 3.52E+¢ | S4E=7
$830 o.20E#$ G.25E~6 3 90E+6 1.54E+7
6550 2.20E+6 9. 26E+¢ I92E+6 1.54E+7
7270 2.20E+6 $.27E+6 3 92E+6 1.54E+7
8000 2 20E~¢ 927E+¢ 3.92E+¢ 1.54E+7
8710 2.20E+¢ 9.2EE~¢ 3.92E+¢ 1.54F+7

Total 1.54E+7

1.89-14
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VALUE/IMPACT STATEMENT

Background

The Commission (in Memorandum and Ozder CLI-8O-
¢l deted May 23 15B0) duected the staff to use
NUREG-O:88, “Interum Stafl Position on Environmental
Qualification of Safety-Relsted Clectmcal Equipment.”
alorg with & document entitied “Guidelines for Evaluat-
g Envoonmentadl Qualficauion of Class IF Electrical
Equipment in Opetating Rescton” (DOR Guidelines,
January 14, 1980) as requizemen’s that Licensees and
spplicants must meet in order to satisfy the equipment
wualification requwements of 10 CFR Part 50, Subse
quently, the Commissior approved a final rule for
electric equipment quaification (§ 5049 of 10 CFR
Part 50) Revinion! 1o Repulstory Guide 189 wil
provide an acceplable method for meeting the reguire-
ments of § $0.49,

Substantive Changes and Their Value/Impact

The following postions were sdded 1n Revimon | to
Regulatory Guide | .89

| Regulatory Pomtion C.), which adds to the szope
of the guide non-safety-related electric equpment whose
faldure under postulated envuronmental conditions couid
prevent satusfactory accomplashment of safety [unctions
(for example, the sssociated cucuits defined in Regule
tory Guide 175, “Pnysical Independence of Eleztric
Systems') and certar poctaccident monitonng equipment

3. Repulatory Position €2, which provides the siaff
position on establis™ing performance anc environmental

requyements for equipment qualfication Methods for
establishing temperature and pressure profdes for
loss-of-coolant accident and main steam line brek are
provided, and radiological source lerms are gven

3. Regulatory Position C.3, which provides the staff
pomtion pertaining Lo test procedures

4. Regulstory Position C.4, which provides the siaff
position regarding establishing margin in tesiing require
ments.

§. Regulatory Pomtion C.%, which provides the staff
position reganding aging of equipnient,

6. Regulatory Pesition C.6, which provides the
s18fl  position regarding qualfication of replacemen:
equipment,

7. Regulatory Position C 7, which provides the staff
position on tht documentation of squipment gqual-
fication procedures and pesults,

Value - This guide provides the staffs views on
individual sections of JEEF Std 323-1974 and descrbes
Scceptable methods for mecting the reguuements cof
§ 5049 of 10 CFR Pant 50. Thus guide should enkhance
the licensing process

Impact - This regulatory guige does not impose any
new gosts or obligations on Licensees o applicants
Thus, no impact will result from assuance of this guide
Wilh respect Lo requircmients i effect ot this tie.

1.89-18
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UNITED STATES / 1 {
NUu;E RREGULATORY COMMISSIO
WASHINCTON, D C. 20885

A
December 13, 1984

r‘ ,th‘(J

P. McDonald
‘ "2
. coona ' c

» - - 2
ice President TYi22805¢07
Power Company

fice Box 2641 ¥y 12(0{‘_7(53

ingham, Alabama

ce |65
McDo
Nee P HE690
sures 1 . 4 aluations (SEs) that relate to the Yer®O
vironmental cualifi i ‘ ric eq 1t important to safety at i
" l 2 and to your
These SEs include
fdentified 1n the earlier SEs
and in the January 14 and 17, 1983 Franklin
Technical Evaluation Reports, and to your proposal
continued operation are not necessary,

f

o

OO Ot ™M

e meeting was held between your staff and the NRC staff
osed method of resolution for each of the environmental
e"\e\ identified. Discussions inciuded the general
used to assure compliance with 10 CFR 50.49,
fication ¢f Electric Equipment Important to Satety for
which became effective February 22, 1983, We also
;;st~‘!'a*"rs for continued operation for those
{ronmental qualification was not yet complete.

ddressed the above subjects and
the January 11, 1584 meeting, By
y €0, 1983 you provided additional information
equipment important to safety witnin the scope
is environmentaliy qualified and

continued operation are not necessary. Based on our
vde that the Alabama Power Company EQ4~pment Qualification

{ance with the requirements of 10 CFR 50749, that the
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Mr. R, P. McDorald e 2. December 13, 1984

proposed resolution for each of the environmenta1 quelification deficiencies
{dentified for Farley Units 1 and 2 c¢c nd that the continued
operation of Farley Units I and 2 will not present undue risk the Pub11c
Realth and safeiy = R

Haul e

. - Operating Rnactors
y ! Division of Licensing

Enclosures:
As stated

¢t w/enclosures:
See next page
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Charles R, Lowman
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Jemes P, O'Reflly
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FARLEY UNIT

DOCKET NO, S0-

QUA. IFICATION OF ELECTRIC EQUIPMENT IMPORTANT TO SAFETY

perform 2 necessary savety function must be demon-
intaining functional operability under all service
cur during 1ts installed 1ife for the time 1t 1s
This requirement, which is embodied in Genera) Design
of Appendix A and Sections 111, XI, and XV11 of Appendix B
licable to equipment located inside as well as outside
More detailed requirements and guidance relating tc the methods
for demonstrating this capability for electrical equipment have
43, "Environmental Qualification of Electric
Important to Safety for Nuclear Power Plants,* NUREG-0588, *Interin
ion on Environmental Quaiification of Safety-Related Electrica)l
ich supplements IEEE Standard 323 and various NRC Regulatory
and industry standards), and "Gu felines for Evaluating Environmental
ication of Class 1E Electrical Equipment in Operating Reactors™ (DOR
1hes

Feburary B, 1879, the NRC Office of Inspection and Enforcement (IE) 1ssued

Ticensees of operating plants (except those included in the systematic
evalyation program (SEP)) IE Bulletin (IEB) 79-01, “Environmenta)

.-
to 2

ation of Class 1E Equipment.™ This Bulletin, together with IE

08 (1ssued on May 31, 1978), required the

i1censees to perform

assess the adequacy of their environmenta) qualification programs.




79«018 which included the DOR Guidelines
588 as attachments respectivelv, Subsequently, on May 23,
1980, Commission Memorandum and Order CLI-B0-21 was issued and stated that the
DOh Guidelines and portions of NUREG-0588 form the requirements that 1ic nsees
must meet regarding environmental qualification of safety-related electrica)
equipment in order to satisfy those aspects of 10 CFR 50, Appendix A, Genera)
Desigr ' ) &. Supplements to JEB 79-01B weire 1ssued for further
clarify ' d definition of the staff's needs. These supplements were

”

fssued ‘ 'y 29, September 30, and October 24, 1980.

In addits orders dated August 29, 1980 (amended ir

ef'
September 188C nd Octobe : 980 to all licensees. The August order

Qus
required t ¢ licensees provide a report, by November 1, 1980, documenting
’ 0f safety-related electrical equipment. The October order
required the establishment of a central file lo.ation for the maintenance of
811 equipment qualification records. The central file was mandated to be
' by December 1, 1980. The staff subsequently issued a Safety
Report (SER) on environmental qualification of safety-related
ecuipment to the licensee on May 21, 1981. This SER directed
to "either provide documentation of the nissing qualification
emonst s that safety-related equipment meets the DOR

r'e’
rrae
e req

viremenis or commit to @& corrective action
tion, replacement (etc.))." The licensee was recuired to respond

in QF

days of receipt of the SER, In response to the staff SER
1, the licensee submitted additional information regarcing the
of safety-related electrical equipment., This information was
the staff by the Franklin Research Center (FRC) in order to:

cases where the licensee's .response did not resolve the

lification issues, 2) evaluate the licensee's qualification
ccumentation in accordance with established criteria to determine which
equipment had adequite documentation and which did not, and 35 evaluate the
licensee's quali™ication documentation for safety-related electrical equipment
located in harsh environments required for TM! Lessons Learned

Implementation. A " .che .cal Evaluztion Report (TER) was issued by FRC on

Januery 14, 1983, A Sefety Evaluation Report was subsequently issued to the

Alabama Power Company on January 31, 1983, with the FRC TER as an attachment,




environmenta) qualification of electric equipment important to

3

ear power plants became effective on February 22, 1983, This

rule, Section 50.45 of 10 CFR 80,

e, specifies the requirements to be met for
demonstrating the environmental qualification of electrical equipment

important to safety located in & harsh environment, In accordance with this
rule, equipment for Farley Unit 1 may be qualified to the criteria specified
in either the DOR Guidelines or NUREG-0588, except for replacement equipment,
Replacement equipment installed subsequent to February 22, 1983 'must be
qualified in accordance with the provisions of 10 CFR 50,49, using the

idance ~4

ce of Regulatory Guide 1.89, unless there are sound reasons to the

was held with each licensee of plants for which @ TER had been
prepared for the staff by FRC in order to discuss all remaining open issues

v

regarding environmental qualification, including acceptability of the
environmental conditions for eguipment qualification purposes, if this issue
On January 11, 1984, a meeting was held to discuss
olve the environmental qualification
¢ in the January 31, 1983 SER and January 14, 1883 FRC
included Alabama Power's general methodology for
50.48, and justification for continued operation f
for which environmental qualification is not yet
The minutes of the meeting and proposed method of resolution for
environmental qualification deficiencie. are documented in a
984 submittal from the licensee.

The evaluation of the acceptabil

ity of the Ticensee's electric equipment

environmental qualification program is based on the results of an audit review

performed by the staff of: (1) the licensee's proposed resclutions of the

environmental qualification deficiencies {dentified in the January 31, 1883 SER
and January 14, 1983 FRC TER; (2) compliance with the requirements of 10 CFR
$0.49; and (3) Justification for continued operation (JCO) for those equipment

items for which the environmental qualification is not yet completed.
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ldentified Deficiencies

The proposed resolutions for the equipment environmenta) qualification
deficiencies, 1dentified in the January 31, 1983 SER, and the FRC TER enc.osed
with 1t, are described in the licensee's February 28, 1084 submittal. During

11

the January 11, 1884 meeting with the Yicensee, the staff discussed the

proposed resciution of each deficiency for each equipment {tems identified in

the FRC TER and found the licensee’s “approach for resolving the identified

environmenta’l qualification deficfencies acceptabl The majority of
deficiencies identified were documentaticn, similerity, aging, g.alified life
end replacement schedule. A1l cpen {tems identified in the SER dated

3

-4 Y
T L. 4
vaNyetry 3 )

P
)

were alse discussed and the resolution of these items has

been found acceptable by the staff.

The gnornach
e o) ac

describec by the licensee for addressing and resolving th

(8}
®
-
+
™
©
LS ]
™
»
o
-~
"

ncies includes replacing equipment, performing addit{ na)

an2iyses, utiiizing additional qualification documentation beyond that
reviewed by FRC, obtaining additiona) qualification documentation, and deter-

1ning that some equipment is outside the scope of 10 CFR 50.49, and therefore
environmentally qualified, e.g., located in a mil¢
L. We ciscussed the proposed resolutions in detail on an item b)
b2sis with the licensee during the January 11, 198 meeting. Replacine
t, for an acceptable reason, are clearly acceptadle
ving environmental qualification deficiencies. The more
ussions with the 1fcensee concerned the use of additiona) analyses
r documentation, Although we did not review the acditional analyses or
entation, we discussed how analysis was being used to resolve
identified in the FRC TER, and the content of the additiona)
tion in order to determine the acceptability of these methods. The
licernsee's equipment er. ironmental gqualification files wil) be audited by the
staff during follow-up inspections tc be performed by Region 11, with
assistance from IE Keadquarters and NRR staff as necessarv. Since a

significant amount of documentation has already be | reviewed by the staff and

Frank1in Research Center, the primary objective of the file audit will be to

verify that they contain the appropriate analyses and other necessary
cocumentation to §

upport the licensee's conclusion that the eguipment is
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qud 1ifiec The inspections will

| verify that the licensee's program for
surveillance and maintenance of environmentally qualified eguipment 1s adequate
to assure that this equipment s maintained in the as analyzed or teste
The method used for tracking periodic replacement parts, and
lementaticn of the licen.ee's commitments and actions, e.g., regarding

placement of equipment, wil) also be verified.

our discussions with the Yicensee and our review of 1ts supmitial, we

Ticensee's approach for resclving the icentified environmenta) quali-
iencies acceptable.,

£

»
~

A
18P 2 b

ubmittal, the Ticensee has described the approac

ipment within the scope of paragraph (b)(1) of 10 CFR

14ed upon to remain functional during and f¢ ing desigr
1

licensee stetes that the v1coding and environmenta
| effects resylting from the worst case LOCA and
79-01B and NUREG-05B8 analyscs. The capebility
function as a result of flooding in the
documented in the 1EB 79-01E and
areas outside containment
steam valve room were analyzed and found to have no adverse
y of equipment to perform its intended functior as
3K,

ondition of the worst-case LOCA a  HELB envelops the
onmental conditions for 311 other design-basis events as documented in
Section €.2. Tharefore, the LOCA/HELB accidents are the only design-dDasis
dgents which result in significantly adverse environments to electricel
pment that 1s required for safe shutdown or accident mitigation.
equipment that could be subject to 2 harsh environment and is
mitigate the consequences of design-basis events which result in

envircnments were included in the Master List of egquipment.




0054256

The licensee's approach for identifying equipmer

T YA
\t.‘\'a

within the scope of paragraph
is in accordance with the requirements of that paragraph, and therefore
scceptadle,

The method used by the Vicensee for identification of electrica) eouipment

within the scope of paragraph (b)(2) of W0 CFR 50,45, nonsafety-related

ic equipment whose failure under postulated environments! ce.aditions
could prevert satisfactory accomplishmeni of safety functions, s summarized

be low:

electr

reted for electrice) equipment as defined by 10

wid be exposed to the harsh environments caused by
desfan-basis events and that s required to remain functiona) during or
fo b

- v

B % . The harsh environmenta) condition of the
worst-case LOCA LB envelops the environmenta) conditions for all
other degiagn events 2s documented in FOAR Section 6.2. Therefore,
FEL idets are the only design-basis events that result in
significantly adverse environments to electrica) equipment which s

recuired for safe shutdown or accident mitigation. The Master List wes

loped by a review of des‘gn and as-built documentation, the FSAR,

&

fcations, Emergency Operating Procedures, P&1Ds, and
fbution diagrams to determine the systems and components

ired to perform the funcifons of reactor trip, containment isolation,
anct accioent mitigation. Such electrical components that could be exposed
to harsh environments resulted sn the Master List. These electrical
components include safety-related and nonsafety-related components and
electrical components associated with plant auxiliary systems (e.g.,
Cotponent Cooling Water) that are required for the operation of
sefety-related systems and egquipment,

Elementary wirir) diagrams ot safety-related electrical equipment {denti-

fied by the methods described in Item 1 above were reviewed to ‘dentify

any aux{'iary devices electrically connected directly into the control o>
powes circuitry of the sarety-related equipment c.q. automatic trips’
where failure dus to postulated envirenmenta) conditions could prevent
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required operation of the safety-related eouipment, 1f an adverse effect

could result, the connected (interlocked) components (safetverglated or
nonsefety-related) were added to the Marter List.

The operation of safety-related systems and equipment were reviewed to
identify any directly mechanically connected auxiliary systems with
electrical components which are necessary for the required operation of
the safety-rilated equipment. Nene of the electrica) equipment identified
in the Master List reauires the operation of directly mecharically
connected auxiliary systems that depend on electrica) components for
operation. Plant suxiliary systems that are directly mechanically
connectec to and required for the operation of mechanica) safety-related
equipment (e.g., Component Cooling Water) were also reviewed to identify
electrical compnnents reguired to be environmentally qualified as

ciscussec in Alabamz Power Company's response to Item 1 ab~ve

nensafety-related electrical circuits directly or indirectly
sociated with the electrica) eeuﬁpﬂent idertified in Step " by & common
ly are properly isc ed by design through cncrdinated
ctive relavs, circuit t'eakcrs. and fuses for electrica) fau
The Farley Nuclear Plant original design criteria p- .ided
fault protection devices to protect components connec to 2
power supply. The electrica) fault protection devices fo
within the scope of 10 CFR 50,45 that are required to achieve a
ition at FRP and within a potential harsh environment

design-basis events are environmentally qualified. Ar

electrical) fault on the load side of a power supply feeder breaker or fuse

woulc be isolated without effecting the remaining loads on the commor
power suppiy. The electrical design criteria included the use of
applicable industry standards (e.q., IEEE, NEMA, ANSI, UL and NEC) and was
reviewed and accepted by the NRC prior to receipt of the Farlev Nuclear
Plant operating license,

The physical proximitv of nonsafetv-related electrical
with electrical equipment identified 4n Step




.
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environmenta) failure. Ir

I the judgment of Alabama Power Company, there is
no known scenario for the failure of nonsafety-related electrica) circuits
whose close physical proximity would adversely impact the capabilities of
the electrical equipment fdentified in Item 1 to perform their ‘ntended
functio

fon in @ harsh environment resulting from design-basis events,

P

ogy being used by the licensee 1s acceptadie since 1t

e assurance that equipment within the scope of paragraph

£C.4% has been fJentified,

CFR 50,49, the )izensee has been granted
Apri) 16, 1984, to the end of the sixth

in any event no later
[ { " "Boa AN
AS Statec jted re Ciy 1988, Al2Dema

interpreted 8(b){(3) to be those

in Alabama Power Compiny's R.G,

h 15 identifying equipment within the scope of

).43 acceptable since 4t 4s 4n accordance wit

that paragraph,

i & 4 » ~ d - B 8
stification for Continued Operation

As ctated in letter d 14, 1983 and May 20, 1983, it 1s the judgement
n¥

Alzpamz Power

electric equipment important to safety

1% . -~
within the scope

at Farley Unit 1 1s environmentally qualified

Operation (JCO's) are not necessary.

% Fdnaed a
Justificatior

anc

2
~

28




Based on the above evaluation, we conclude the following with regard to the

cudlification of electric equipment important ty within the scope of 10
CFR 50,48,

Alabama Power's electrica) c«quipment environmental qualification program

compiies with the reguirements ot 10 CFR 50,49,

( roposed resoiutions for each of the ervironmental

qualif
T

cienties {dentified 4n the January 31, 1283 SER and FRC TER are

not present undue risk




ENCLOGLURE 2

JATION REPORT

R REACTOR REGULATION

JIPMENT QUALIFICAYION BRANCH
FARLEY UKIT 2
DOCKET NO. 50-364

ELECTRIC EQUIPMENT IMPORTANT TO SAFETY

ST B AR AP A
NTS .

Equipment which s use perform 3 necessary safety function must be

cemonstratec

le of maintaining functional operability under 21
serv

e conditions pe¢ ed to occur during 1* italled 1ife for the time

ed
is requ te . 1his requirement, . s embodied 1n Geners)

Appendix A and Sectior 1, XI, end XV1! of

L

14

v s applicedle to equipm .. iocated inside as well as
More detailed requirements and guidance relating to the
rocedures for demonstrating this capadbility for electrical

e been set forth ir

-
~

CFR 50.45, "Environmental Qualification »

3
|
.

Important to Safety for Nuclear Power Plants,* NUREG-0588,

-~
esition on Environmental Qualirication of Safety-Related
ipment” (which supplement Standard 322 and various NRC

ide'ines for Evaluating

cal Equipment in Operating

Inspection and Enforcement (IE
rating plants (except those included in the sy
IE Bulletin (I1EB) 79-01, "Envi-onmcnta) Qua

) 1ssue
stemati
&

144

ica-
t." This Bulletin, together with IE Circular 78-08
required the Ticensees to performn reviews to ASSess

the adequacy of their environmental qualification programs.




)0
NRC issued 1EB 75-01B which included the DOR Guidelines
attachments 4 and &, respectively. Subsequently, on May 23,
8 omission Memorandum and Order CL1-80-21 was fssued and stried that the
DOR Guidelines and portions of NUREG-0588 form the requirements that licensees
must meet regarding environmental qualification of safety-related electrica)
equipment in order to satisfy those aspects of 10 CFR 50, Appendix A, Genera)
Design Criterion (GDC) 4. Supplements to TEB 79-01B were issued for further
Tarif and definition of the staff's needs, These supplements were
), September 30, and October 24, 1980,

orders dated August
24, 1980 to all licensees. e Al order
licensees provide a report, by November 1, 1880, documenting
fication of safety-related electrical equipment. The October order
lishment of 2 central file 1acation for the maintenance of
The centra) file was mandated to be
The staf® subseguently Jssued & Safety
ronmental qualification of safety-related elec-
licensee on May 21, 1981, This SER directed the
yrovide documentation of the missing qualification

h demonstrates that safety-related equipment meets the DOR

NUREG-D5B8 requirements or commit to 2 corrective action
fon, replacement (etc.))." The licensee was requi=ed to respo
days of receipt of the SER, In resoonse to the staff SER

¢

1, the licensee submitted additiona) information regarding the
of safety-related electrical equipment., This information was
aluated for the staff by the Franklin Research Center (FRC) in order to:
identify all cases where the licensee's response did not resolve the
significant qualification issues, 2) evaluate the licensee's qualification

umentation in accordance with established criteria to determine which

do
equipment had adequate documentation and which did not, and 3) evi'uate the

icensee’'s qualification documentatinn for safety-related electrica] equipment

ccated in harsh environments required for TMI Lessors Learned Implementa-

A Technical Evaluation Report (TER) was issued by FRC on January 17,

A Satety Evaluation Rerort was subsejuently issued to the Alabama Power
Company on January 31, 1983, with the FRC TER as an sttachment.
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A final rule on environmental qualification of electiic equipment important to
safety for nuclezr power plants became effective on February 22, 1983, This
rule, Section 50.45 of 10 U, specifies th: requirements to be met for
demonstrating the environmental qualification of electrical equipment
fmportant to safety located in a harsh environnent. In accordence with this

rule, equipment Tor Farley Unit 2 may oe qualified to the criteris specified

) + .
r ‘.’f"

Guidelines or NUREC-0588, excipt Tor replacement equipment.
Replacement equipment installed subsequent to ‘ebruary 22, 1983 must be

the provisions of 10 CFR 50.49, using the

1.89, unless there are sound reasons to the

4 T 2dh! 4 P . . ”n
A meet for which 2 TER

. ¥
preparec Tor

uss all remaining

regarding ervirgnment

inciucing acceptability

6'5":'1’{’..&‘ ramre ey

conditio quipment qualification purposes, 1f this issue

yet been reso!) : January 1984, & meeting was held to discuss
Power's proposed method to the enviornmertal quelification

in the 1983 SER and January 14, 1983

Power's general methodolog for
tion for continued operation for
qualification 15 not yet
e minutes of the meeting anc proposed methos of resolution for
tal qualification are documanted in & February 26, 1884

ensee.

The evaluation of the acceptability of the 1icensee's electrical equipment

environmental qualification program 15 based on the results of an audit review

performed by the staff of: (1) the Ticensee's proposed resolutions of the
environmental qualification deficiencies identified in the January 31, 188
SER and January 17, 1983 FRC TER; (2) compliance with the requirements of
R 50.49; and (3)

0
Justificat an for continued operation (JCD) for those

Ve
equipment “tems for which the :nvironmental qualification is not yet completed.
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Proposed Resolutions of ldentified Deficiencies

1 4

utions for the equipment environmenta) qualification
deficifencies, fdentified in the January 31, 1983 SER, and the FRC TER enclosed
with 1t, are described in the licensee's February 2§, 1984 submittal. During

™ nrannced o
e P! sed resc

»
Vs

the January 11, 1984 meeting with the 1icensee, the staff discusted the

proposec resoiution of each deficiency for each eguipment {tems Ydentified ir
the FRC TER and found the licensee's spproach for resolving the identified
environmental gualification deficiencies acceptable. The majority of
deficiencies fdentified were documentation, similarity, aging, qualified 1ife
n¢ replacement schedule. A1l open 1tems Ydentified in the SER dated
y 1983 were 21s0 discussed and the resolution of those ftems has
nd acceptable by the staff,

Ne approach described by the licensee for addressing and resclving the
replicing equipment, performing addf
qualification documentation beyond tha
ditional qualification documentation, and dete -
outside the scope of 10 CFR 80.49, and therefors:

not reguired 11y qualified, e.g., located in a mild

eny ironment

resolutions in det ' an {tem b)

ftem basis he January 11, 1884 me Rep lacing
or exempt acceptable reason, are clearly sptable
methods fe¢ environmental gqualificetion deficiencies. The more
7er:0h}

-ussions with the licensee con.2rned the use of additional analyses

or cocumentation. Although we did not review the additiona) anzlyses or

otumentation, we ciscussed how analysis was being used to resolve
deficiencies identified in the FRC TER, and the content of the additiona)

A

licensee's ecuipment environmental gqualification files will be audited by the

staff during follow-up inspections to be performed by Region 11, with

gocumentaticn in order to determine the acceptability of these methods. The

assistance from IE Meadquarters and NRR staff as necesserv. Since 2
don

significant amount of documentation has already beer reviewed by the staff and

“ank1in Research Center, the primary objective of the file audit wi') be to

verify that they contair the zppropriate analyses and other necessary

documentation support the licensee's conclusion that the equipment 1s




s will verify that the licensee's program for

surveillance and maintenance of environment2lly qualified ecuipment is
adeguate to assure that this equipment 1s maintained in the as analyzed or
tested condition. The method used for tracking periodic replacement parts,
end implementation of the licensee's commitments and actions, e.g., regarding
replacement of equipment, will also be verified.

ur discussions with the licensee and our review of i1ts submittal, we
licensee's approach for resolving the identified environmental quaii-

deficient

bmittal, the licensee has described the approach

within the scope of paragraph (b)(1) of 10 CFR

~

.

relied upon to remain functional during and following desigr
Ticensee states that -he flooding and environmenta)

»

sulting from the woist case LOCA and
nd NUREG-u5B8 analyses, The

y ¢f equipment tc perform 4ts intended function as 2 result of

in the containment or main steam valve room is documented in the

d NUREG-0588 submittals., The effects of flooding in areas outside

1t other than the main steam valve room were analyzed and found

adverse effects capability of equipment to parform 4ts in

as documented Appendix 3K.

The harsh environmenta) condition of the worst-case LOCA and HELB envelo

environments

ps the
conditions for all other design-basis events as documented in
Therefore, the LOCA/HELB accidents are the only
which result 4in significantly adverse environments to
eiectrical ‘ hat 1s requirid for safe shutdown or accident

mitigation. : . equipment that crul” %e subject to a harsh
*

environment and is required

o mitigate tr sequences of design-basis
events which result in harsh environments ¢

¢ included in the Master List of
equipment,
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The ensee’'s approach for 1dentifying equiprent within the scope of
parsgraph (b s in accordance with the recuirements of that peragraph,

end therefore acceptadls

he methic used by the licensee for fdentification of electrica) equipment

within the scope of paragraph (b)(2) of 10 CFR §0.49, nonsafety-related
electric equipment whose fallure under postulated environmental conditions

could prevent satisfactory eccompliishment of safety functions, 15 summarized

The Master List was generated for electrica) couipment as defined by ¢
CFR E0.45(b) (1) that could be exposed to the harsh environments caused by
cesign-basis events and that s required to remain functions) during or
following & LOCA or MELE. The harsh environmenta) condition of the
worst-case LOCA and WELB envelops the environmenta) conditions for al)

‘. ev el

design-basis events as documented in FSAR Section 6.2. Therefore,
the LOCA/HELE accidents are the only design-basis event. that result ir
significantly saoverse environments to electrical equipment which 4
recuirec for safe shutdown or accident mitigation, The Master List was
deve iopec by & review of design and as-built documentation, the FSAR,

echrnice) Specifications, Emergency Operating Procedures, PAIDs, and

electrical distribution diagrams to determine tie systems and components

recuired to perform the functions of reactor trip, containment isolation,

enc accruent mitigation. Such electrica) componerts that could be
€xposed to harsh environments resulted in th- Master List. These elec-
components incluce sefety-related and nonsafety-related components
end electrical components assocfated w .n plant suxiliary systems (e.g.,
Component Cooling Water) tt - are required for the operation of
sefety-related systems and equipment,

€. Elementary wiring diagrams of zaf .ty-related »lectrica) equinment {danti-
fied by the methods described in It.m 1 above were reviewed to identify
eny suxi’ -y devices electrically connected directly Into the co~tro) or
power ¢4 uitry of the satety-related squipment (e.o. automatic trips)
vhere fadiure due to postulated environmenta) conditions could prevent

&
i r

K
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required operation of the safety-relatec equipment, If an adverse effect
could resylt, the connected (interlocked) components (safety-related or
nonsafety-related) were added to the Master List,

The operation of safety-rilrted systems and equipment were reviewed to
fdentify any directly mechunically connected auxiliary systems with
electrical components which are necessery for the required operation of
the sefety-related equipment. None of the electrica) equipment
fdentified in the Master List requires the operation of directly
mechanically connected suxiliary systers that depend on electrical
component; for operation, Plant suxiliary systems that are direc:ly
mechanically cornected to and required for the operation of mechanical
sefety-related equipment (e.g., Component Cooling Water) were also
reviewed to identify electrical components required to be environmentally
qualifiec as discussed in Alabama Power Company's response to Item )
above,

A1Y nonsafety-related electrical circuits directly or indirectly
associeted with the electrica) equipment ddentified in Step 1 bv a common
power supply are properly isolated by design through coordinsted
protective relays, circuit breskers, and fuses for electrica) fault
protection, The Farley Nuclear Plant origina) design criteria provides
electrical fault protection devices o protect components connected to a
common power supply. The electrical fault protection devices for
equipment within the scope of 10 CFR 50.45 that are required to achieve 3
sefe shutdown condition at FNP and within & potential harsh environment
resulting from designebasis everts are environmentally qualified. An
electrical fault on the load side of a power supply feeder bresker or
fuse would be 1solated without effecting tne remaining loads on the
common power supply. The electrical design criteria included the use of
applicable industry standards (e.g., IEEE, NEMA, ANSI, UL and NEC) ard
was reviewed and sccepted by the NRC prior to receipi of the Farley
Nuclear Plant operating license.

Lot physica) proximity of nensafety-related electrica) circuits
associated with electrical equipment identified in Step 1 would not cause

7
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an environmental fadlure, In the Judgment of Alabama Power Company,
there s no known scenerio for the failure of nonsafety-related
electrical circuits whose close physica) proximity would adversely impact
the cepabilities of the electrica) equipment fdentified in Item 1 to
perform their intended functior in a harsh environment resulting from
design-basis events,

We find the methodology being used by the licensee is acceptable since 1t
provides reasonable assurcnce thai equipment within the scope of paragraph
(b)(2) of 10 CFR 50.49 has been identified.

With FQQITJ'tO paragraph (b)(2) of 10 CFR 50,49, the licensee has been granted
an extension recuest by letter deted October 21, 1983 unti) March 31, 198E,

hs stated in Tetter dated February 22, 1984, Alabama Power Company has
frtsrpreted the scope of 10 CFR 50.48(b)(3) to be those egquipment ftems:

(a) defined as Categury 1V and ? instrumenis in Alalair “cwer Company's R.G,
1.97 Compliance Repors, and

(b) not addresced by Y0 CFR $0.49(%(7) and (b)(2), and

(e) located 9i a harsh environment,

we find the licensee's approach to identifying equipment within the scope of
paragraph (b)(3) of 10 CFR 50.49 acceptab’e since 1t s in accordance with the

reguirements of that parasgraph.

Justificacion for Continued Operation

As stated in letters dated March 14, 1983 and May 20, 1983, 1t s the

Sudgement of Alabama Power Compeany that all electric eguipment important to
safety within the scope of 10 7FR 50.48 at Farley Unit 2 s environmentally
qualified and Justifications for Continued Operation (JCO's) sre not necessary.



de the ¢ wing with regard ¢

~ .

fpment important to within the s

environmenta) qualification progran

of the environments) gualificatior
deficiencies p January 31, 1883 SER and FRC TER are
acceptable

not present undue rish
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Alagbhama Power
January 28, 1985

Docket NOS. 50-348
50-364

Director, Nuclear Reactor Regulation
U, 5. tuclesr Regulatory Commission

washington, D.C.

Attention: Mr.

20858

$, A. Yarge

Joseph M. Farley Nuclear prant - Units 1 and 2
Environmenta) Qualification of [lectrical Equipment

Response to Generic Letter ga-24

Gentlemen:

generic Letter Ba-24 dated December 27, 1984 requested that Alabama
Power Company gubmit, under path or affirmation, & certification that:
(a) an tnvironnenta\ Qualification program is in place and peing

{mp' emented that satisfies the requirements of {thin the

cyrrently approv

ed schedule for the plant without furt er

the plant has at least one path 1o safe shutdown using fully qualified

.Q\Hpﬂ\!h‘. or

has submitted 8 Just111cat1on for continued safe operation

pending ful qualification of any equipment noi full, «z 21 ified; and (¢)
2\l other equipment within the scope of 50.49 {s either fully qualified

or 8 Just1f1eat1
) quu\if1cnt1

on for continued operation has peen submitted pending
on. In adgition generic Letter B4-2 stated that the

certification gescribed in (a), (b\. and (c) above aderess 1E gulletins

and information
problems.

Notices that 1dentify onvironnnnta\ qua\ification

Alabama Power Company has an tnvirounont;1 gualification program in
place that satisfies the requi rements of 10CFRS0.49 as stated in the NRC
safety Evaluatioms dated December 13, 19684,

The Farley

Nuclear Plant = units 1 and 2 have at Yeast one path to

safe shutdown using fully qualified equipment 4n sccordance wi

10CFRE0 . 49(0) (1)

th
and (B)(2) as stated in letters dated May 20, 1983 and

May 23, 1984 and approved dY the NRC Safeily Evaluations dated December
13, 1984, Alabama Power Company has developed Master Lists of equipment
which reaquire environmental qua’ ification for Farley Nuclesr prant -

Units 1 and 2.

of design and as-built documentation, the FSAR, Tech

These Master Lists were developed by @ s{sz'uatic review
nica specifications

and Emergency operating procedures t0 dotermine the systems required t0

o~o‘o....,.-o
PP o ’
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perform 8 safety-re ated

achieve safe shytoown.

Lists have peen enyiromme
3ustif«c|\10ﬂ for continued opera

required.

T™he only other equi pment

{n Section (b1(3). The scope ©
{ 10(?&5:.69(9\ was ¢

vation 1 to the NRC
ent 13 eith 1y qualt

unit 1 sixth ane Unit
November 390, 1685 and March 31
schedule was approved by
ynit 1 and ncteber 21, 1

necember 13, 11484,

in response to 1.E.
A abama Power Company Sta
are {nstalled or planned
RespoOnses
required 10 pe submitied to
Company policy that o)) notic
Muclear Plant and formal)

Farley Nucleav Plant.

retention.

1§ there are ANy gquestions,

ﬂV!’DHJ:bdv-OG

ce: Wr. Lo 8.
we. J. P. 0'Reilly
e, £. A Reeves
W, W, N pradford

function which includes equipment required 0
A1l of the equipment {dentified {n the Master
\y qualified and, as @ resuit, 8

tion with ungua) ified equipment is not

within the scope of lOﬁfR50.69 {s defined
f IOCFRSO.AQ(b)(3) that 18 gubject to the
{scussed with justﬂiﬂchtﬁor for continued

dated February 22, 1984, This scope of

fied or wil) be qualified by the end of
2 third byt no later than

1985 respec {
(RC 1n letters dated Apri) 16, 1964 for

r Unit 2, An6 NRC Safety gvaluations dated

™is compl_tion

gulletin No. §2-04 dated January 3, 1883,

punker Ramo electrical peﬂetrlt\ors
fety-re\oxed gystems 3t
tion Notices ave not

the NRC. wowever, it {s Alabema Fower
are reviewed for lpp\ﬂcabs\\ty to Farley
y documented in the plant files fror permanent

please advise.

yours truly, ((/—«\

\ ’
- P -y
QU TR A
N

1\ !
\‘-'\Q’:_/ e ® /’
R. P, McDonald

SWORN TO AND SUBSCRIBED BEFORE ME
™IS 1‘°0H OF :

ota

ic
My Commission Expires: nw’
!
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docket No. 50-364

- 9 MR 13 pa 56
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W, 8§ L
. R. P, McDonald i Ps5ococogma i LAY
Senfor Vice President Lena 349 K ANLH B
Alabame Power Company /e
Post Office Box 2641 kwkD S

Birmingham, Alabama 35291
Dear Mr, McDonald:

New R' 4922 |
SUBJECT: EVALUATION AND STATUS OF LICENSE CONDITIONS b8
FOR JOSEPH M, FARLEY UNIT 2

By Tetters dated February 8 and October 19, 1982, and January 7, 1983,
which superseded the October 19, letter, You requested that certain license
conditions be formelly closed by the NRC, By letter dated October 22,
1982, you noted that another 1{cense condition was satisfied. We huve

yjasi®

-
=

completed our reviews of these submittals,

The enclosure to this letter indicates the current evaluation and status of
our review of your submittals F!llt1nt to the {dentified 1icense conditions
for Facility Operating License No. NPF.-§ dated March 31, 1981, No responsc
to this letter 15 requirec. However, you may contact the NRC Project
Manager, Mr. Edward A, Reeves, at 301-492-7 6, should you have any

questions,

\incerely,

/- @Q\

%t' . .~ ’

Operating Reactors nch 41

Division of Licensin
Enclosure:
As stated

€C w/enclosure:
See next page

JiN 1985
SENIOR V.P.

‘ ;XLLER-HOTDOG
2&/(5()&:’/[‘-";}:) ':",







Mr. R, P, McDonald
‘Alabame Power Company

cc:

"PO HQ o. m'tt
Executive Vice President
Alehama Powar Company
Post Office Box 264!

Birmingham, Alabama 3529)

Mr. Louic B, Long, General Manager
Southern Company Services, Inc.
Post Office Box 2625

Birmingham, Alabama 35202

Houston County Commission
Dothan, Alabama 36301

George F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N.W,

Washington, DC 20036

Chairmar
Houston County Commission
Dothin, Alabama 36301

Robert A, Buettner, Esquire

Balch, Bingham, Baker, Hawthorne ,
Willdam: and Ward

Post Office Box 306

Birmingham, Alabama 35201

Resident Inspector

U.S, Nuclear Regulatory Commission
Post Office Box 24 - Route 2
Columbia, Alabama 36319

State Department of Public Health
ATTN: State Mealth Officer

State Office Building

Montgomery, Alabama 36104

Rnxional Radiation Representative
EPA Region IV

345 Courtland Street, N.E.
Atlanta, GA 30308

0059476
Joseph M Farley Nuclear Plant
Units 1 and 2

D. Blard MacGuiness, Esquire
Yolpe, Boskey and Lyons

918 16th Street, N.W,
Washington, DC 20006

Cherles R, Lowman

Alabama Electric Corporation
Post Office Box 550
Andalusia, Alabama 36420

Dr. J. Nelson Grace

Rogionll Administrator - Region II
U.S. Nuclear Regulatory Commission
101 Marietta Street, Suite 2900
Atlenta, GA 30303 ‘

Ire L. Myers, M.D,

State Health Officer

State Department of Public Health
State Office Building

Montgomery, Alabama 36130
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EVALUATION AND STATUS OF CERTAIN LICENSE CONDITIONS
JOSEPH M. FARLEY NUCLEAR PLANT UNIT 2
DOCKET NO. 50-364 T

¥

INTRODUCT ION

Alabama Power Company (APCo) requested that the NRC formally close out ten T
license conditions which it considers completed. The requests were by s
letter dated January 7, 1983, which superseded {ts letter dated October 19, i
1982, Also, APCo by letter dated Febrvary 8, 1882, requested deletion of "
the 1icense condition relating to the main stuam turbine rotor replacements,

By letter dated October 22, 1982, APCo advised the NRC that PAD 3.3 wes %
applicable to subsequent fuei cycles thus satisfying another license st
conditfon., Our evaluatfon of your submittals and status of each of these o

license conditions follows:
DISCUSSION AND EVALUATION

1. Environmental Qualification (EQ) of Electrical Equipment - License
Tonaition Z.C.EIEI

The 1icense condition required certain remedial actions or :1ternative
actions no later than June 20, 1982, Commission regulation 10 CFR 5
50.49 negated the June 30, 1982 completion date. By letter dated g
December 13, 1984, we provided a safety evaluation which concludes that

the EQ Program 1s in compliance with the requirements of 10 CFR 50,49,

Therefore, License Condition 2.C.(18) has been met.

for Cracks or Re

lacement

Inspection of Main Steam Turbine Rotor Discs

In February 1980, we informed {censees with Westin house turbines that
stress corrosfon cracks were being observed in the eyway and bore

regions of low-pressure turbines. Since the mechanisms associated with

the initfation and growth of these types of cracks were not well known

4t that time and because we belfeved these cracks would increase the
probability of disc faflure, we requested APCo to perform yltrasonic .
inspections of the rotors of Unit 1. This unit was inspected during g
November and December 1980 and found to have significant disc cracks (
even though the plant had operated for only two fuel cycles ,
(approximately 17,000 hours). g

Because of the similarity of mtta]lurgical and operatic-al R
characteristics of the turbine discs in Farley Units 1 and 2, we e
included License Condition 2.C.(19)(d) for Unft 2 to assure that an
inspection would be made v. the first refueling outage. The inspecticn
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would determine 1f similar cracks occur at an earlier time in machine
1ife.

Thus, License Cundition ¢.L.(19)(d) required that the low=pressure
turbines be inspected for keyway and bore cracks in the turbine discs
during the first refueling outage or the turbine discs be replaced.
APCo proposed by letter dated February B8, 1982 that these inspections
be made on & schedule recommended by the turbine vendor (Westinghouse)
using criteria that have been reviewed and tpproved by the NRC staff,
APCo has followed the Westinghcuse inspection schedule and criteria for
rotor disc inspections since that date. APCo chose to replace the

Unit 2 rotors during 1ts first refueling outage (October 1982). During

the fifth refueling outage completed April 24, 1984, Unit 1 rotors were
again replaced.

Therefore, APCo has met License Condition 2.C.(19)(d).

Schedule for Facility to be in Compliance with Regulatory Guide 1,97
Kevision ¢ - [1cense Longition ¢.L,(20)

The 1icense condition required that prior to April 30, 1981, the
licensee shall provide a scheduls for bringing Unft 2 into compliance
with Revision 2 of R.G. 1.97. By letter dated Marcih 30, 1981 APCo
provided such a schedule. Subsequently, APCo withdrew the schedule by
letter dated November 16, 1982, pending {ssuance of further NRC
guidance. This guidance became a part of Generic Letter B2-33,
supplement 1 NUREG-0737. APCo provided a schedule to us by letter
dated March 30, 1984, Subsequently, a Confirmatory Order dated

June 12, 1984 was issued to APCO requiring implementation of
installation or upgrade requirements with regard L0 R.G, 1.97
application to Erergency Response Facilities by October 1987,

Therefore, License Condition 2.C.(20) has been superseded by the
Confirmatory Order.

upgrading of Emergency Operating Procedures and Operator Training for

‘ransients and Accident (1.0, 1) « [7cense (addition ¢ L. (21]Ta)

Fariey Unit 2 was granted an operating l1icense on March 31, 1981, based

in part on a pilot monitoring review of some of the emergency operating
procedures, The procedures, based on the draft Westinghouse Owners'
Group (WOG) guidelines availatle &t the time, were found to be
acceptable for a full power license (see Suppiement 5 to the SER,
NUREG-0117). The SE® recognized that the procedures might have to be
upgraded when the WOG guidelines were approved by the NBC staff.

On that basis License Condition 2.C.(21)(a) required an upgrade of the
emergency operating procedures and associated operator training per
NUREG-0737, Item I.C.1, prior to startup following the first refuelin
outage. However, Generic Letter 82-33, “Supplement 1 to NUREG-0737
Requirements for tmergency Response Capability," 1ssued on December 17,
1982, changed the schedule for {tems (including Item 1.C.1) from
industry-wide {mplementation dates to plant-specific schedules to be
negotiated with each licensee, The licensee responded with a proposed
integrated schedule on April 15, 1983, which included a comm{tment to
impiement procedures based on NRC approved WOG guidelines.
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Sub.equently, b letters dated August 5, September ¢2, and December-15,
1983 and Apri) 6, and April 19, 1384 APCo modified severa! dates in
their integrited schedule as 2 result of negotiations with the NRC
staff, A Co~f'rmatory Order was sent to APCo on June 12, 1984

requiring APCo t> implement the upgraded EOP's by APCo's commitment
date of July 198«,

The requirements of the License Condition 2.C.(21)(a) are fully
contained within the scope of Item 1.C.1 of Generic Letter 82-33,

Therefore, License Condition 2.C.(21)(a) has been superseded by the
Confirmatory Order,

Reactor Coolant System Vents (11.B.1) - License Condition 2.C.(21)(b)

This license condition required submitta) of a designed description and
operating procedures for the ~eactor coolant system vents by July 1,
1961, and a complete installation by July 1, 1982. Our letter cated
November 7, 1983, advised APCo that the implementation scheuule has
been superseded by 10 CFR 50,44(c)(3)(111).

Based on our Novembe: 7, 1983, letter to APCo License Condition

r f o

¢.C.(21)(b) has been superseded by NRC regulations.

Inadequate Core Cooling Instruments (11.F.2) License
Londition ¢.C.T¢1)1q)

This license rondition required that APCo provide detail design

information and test re:ults from tests of Farley Unit ] reactor water
level instruments by July 1, 1981. Also the condition further required
8 planned program to complete instrument development to determine the

feasibility of the proposed neutron detector water level instrument by
January 1, 1982.

By Tetter dated June 24, 1381 APCo provided the EPRI test report
(part 2 of license condition) of the non-invasive reactor water level
instrument completing that part of the license condition. Generic
Letter (GL) B2-28 superseded parts 1 and 3 of the license condition,

APLo responded to GL B2-28 by letter dated March 10, 1983, which 1s
under NRC staff review.

Therefore, License Condition 2.C.(21)(g) has been met.

Analysis of Thermal Mechanical Conditinns (11.K.2.13)

- License
Londition ¢.C.TCTITRILT)

This condition states that prior ta January 1, 1982, the licensee {s
required to submit a detailed analysis of therma) mechanical conaitions
in the reactor vessel, License Condition 2.C.(21)(h)(1) involves an
extended 1r-s of all feedwater, thus, this condition 1s related to feed
end bleed o0ling of the core and hence to Unresolved Safety Issue
(UST) A-45, Decay Heat Removal, License Condition 2.C.(21)(h)(1) 15
elso related to USI A-49, Pressurized Thermal Shock. The staff will
resolve USI's A-45 and A-49 as schedules allow after FY.B4,
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The staff finds that License Condition L. (21)(h)(1). wiich 1s only
one part of TMI Action Plan Item IT.K,2.13, has been coumpleted by the
licensee as part of the submittals of the generic effort by the
westinghouse Owners Group (WOG). In December 1981 WOG submitted to the
NRC WCAP 10019, “Summary Report on Reactor Yessel Intagrity for
westinghouse Operating Plants.® The NRC staff issued a Safety
Evaluation to APCo on June 18, 1984 closing out Item 11.K.2.13.
However, as stated in the June 18, 1984 etter, should the resclution
of USI's A-49 and A-45 result in any changes to the conclusions
provided in the Safety Evaluztion or require any additiona) actions

related to 11.K, 2,13, APCo will be notified,
Therefore, License Condition 2.5.(21)(h)(1) has teen met.

Potential for Voiding in the Resctor Coolant System during Transients
(U1K, . 177 <« Cicense Londition 7. C.(21J(h)12)

This condition required that the Iicensee provided an analysis of “he
potential for voiding in the reactor coolant system during anticipated
transients., Section 22.5 of SER Supplement §, NUREG-0117 (page
€2.5-28) of March 1981 refers to this ftem in NUREG-0737,

By lTetter of Janusry 7, 1983, the Ticensee stated 1t was in compliance
with this require..ent by referencing a submittal of Apri! 20, 1981,
from the WOG. The staff reviewed that submittal and & supplemental
letter from Westinghouse of February 16, 1983, By letter dated
January 10, 1984, we advised APCo of acceptance of the westinghouse

transient analysis for Farley linits 1 and 2.

/

Therefore, License Condition 2.C.(21)(h)(2) 1s completed.

Automatic Trip of Reactor Coolant Pumps (RCP's) (

- . e AR
Londition ¢. L. (Z1)(Y)(7)

[11.K.3) - License

This condition related to the BLO Task Force recommendation 11.K. 3
relating to automatic trip of the RCP's for & small break LUCA, By NRC
Generic Letter 83.10d dated February 8, 1983, we established criteria

for Ticense considerations based on mudel comparisons with LOFT test
5.3'6 'QSU’*‘&.

In response to this action the licenses provided 1ts plans and
schedu..; 1n a letter of Apri) 22, 1983, “Generic Letter 83-10d and

UREG-0737 Item I11.K.3.5." The plans and schedules include the
following:

(1) a generic submittal to be developed by the WOG, and

(2) a plant-specific evaluaticn to be submittal to NRC within
80 days after licensee receipt of the WOG submittal.

Subsequently, by letter dated April 3, 1984, APCo stated that the WOG
submittals are complete by letters 06-110, dated December 1, 1983, and
0G-117 dated March 12, 1984, Also, #PCo advised that the WOG Emergency
Response Guidelines for procelure revisions with an appropriate manua’
trip of the RCP's resolves all fgsue: associfated with this generic
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issue. The schedules for the plant specific emergency aperating
procedures 1s included 1n Confirmatory Order dated June 12, 1984,
Therefore, License Condition €.C.(21)(1)(2) has been superseded by the

Confi{rmatory Order relating to schedules for NUREG-0737, § pplement )
{tems,

Revised Small-Bri. .k LOCA Analysis (11.Kk.3

.30) « License Condition
.0 LEL)LY )

This condition required the licensee to respond to another
recommendation of the BA0D Task Force, ftem JI.X.3. A revised sma))
bresk LOCA analysis was to be submitted, using the revised model, by
January 1, 1982, However, APCo confirmed in etters of March 26 and
June 4, 1982 and January 7, 1983 that 1t 1s participating in an effort
by the WOG to resolve Item 11.K.3,30 of NUREG-0737, “Clarification of
TMI Action Plan Requirements," November 1980, The WOG has submitted ’
revised small break LOCA model to the staff which was spproved on

May 21, 1985, Therefore, the first part of License Conditiu

r [9%)

€.L.(21)(1)(4) 15 considered satisfied,

The second part of this Ifcense condition requirey the 1icensee to
submit plant specific calculations, u» i§ the ne( approved revised
model, by January 1, 1982, However, the NRC revised the schedule to
allow 2a'1 licensees one yesr after approval of the WOG model to submit
specific calculations to the NRC 1n NUREG-0737, page 3-179 item (4).
The staff will determine conformance 0 10 CFR 50.46 1imits (per
NUREG-0737, page 3-180) at that time,

Therefore, License Condition 2.C(

2 (4) 1n 1ts entirety would be considered
satisfied upon completion of NUREG

)(1)
0737 Item 11.K.3.31.

1
A

Fire Protection - License Condition 2.C. (&)

License Condition 2.C.(6) describes the basic elements of the Farley 2

Fire Protection Plan. As 2 result License Conditiun 2.C.(6) will be
retained in the license,

Masonry Walls « License Condition 2.C.(16)

By letter dated November 19, 1982 APCo revised their October 19, !
request teo delete License Condition ¢.C.(16). APCo requested that
Licrase Condition 2.C.(16) be revised rather than deleted. Amendment
No. 21 to License No. NOF.8 for the Joseph M. Farley Nuclear Plant,
Unit No. 2, revised 2.C.(18) to require modifications to Masonry Wall 2
CEW-34 prior to startup following the second refueling,

The 1icensee advised the NRC staff that the modification was completed
during the second refueling outage which was completed on October 22,
1983, Therefore, License Condition 2.C.(16) has been met,
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Use of FAD 0.3 Fuel Performance Code - [{cense Condition 2.C.119)(a)

The condition required that APCo provide additiona) evaluations of the
westinghouse fuel performance code, PAD 3.3. to demonstrate ts
appitcability durin? successive fuel cycles. PAD 3.3 was used in the
sefety analysis of Farley 2. This code was approved with four
restrictions described in our safety evaluation of February 9, 1979
sent to Westinghouse. Three of these restrictions deal with numerical
1imits and have been complied with. The fourth restriction relates to
the use of the PAD 3.3 code for the analysis of fisz‘on gas release
from uranfum dioxide (U0,) for power increasing condiifuns during
norms| operation, This ;estrict1ng applies to the safety analysis of
Farley 2. However, Westinghouse stated that this restriction did not
sdversely affect the results of the safety analyses performed for
Farley, In addition, Westinghouse prepared and submitted a detafled

evaluation of this restriction in Addendum 1 (September 1879) to
WCAP-8720,

At the time the Farley Safety Evaluation Report, Supplement 5, was
1ssued, our review of Addendum i to WCAP-8720 had not yet heen
completed. However, because the fission gas inventory in the fuel f1s
low during the first cycle of operation, this restriction was not
expected to have a significant impact early in core 1if2., For this
reason, the fuel thermal design for Farley Unft 2 wac “ound acceptable
for the first fue! cycle, but a condition was placed on he operating

11cense to require resolution of the issue prior to subs quent cycles
of operation,

By letter dated July 20, 1982, we informed Westinghouse t) t our review
of Addendum 1 to WCAP-8720 had been completed 29d the repor’ was found
to be acceptable for reference in license applications. Our evalyation
also concluded that the restricticn related to fission gas release was

unnecessary and should be eliminated from arplications involving the
PAD 3.3 code.

By letter dt ctober 22, 1982 APCo cited the approved version of

Addendum 1 to . LAP-8720 (fncluding responses to NRC requests for
information) as a basis for the continued applicability of the FAD 3.3
code 1o successive fuel cycles at Farley Unit 2. Since our approval of
Addendum 1 results in a less severe set of restrictions than those
applied previously in the PAD 3.3 analysis of the subsequent fuel
Cycles, we agree that Addendum 1 satisfies our concerns and that
License Condition 2.C,(19)(2) has been net
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SUMMAR Y

| We conclude that the 1icensee responses and action taken to the I{icense
conditions, noted above, i1ndicates compliance with the conditions as noted.
Facility Opberating License NPF-8 for Farley Unit 2 will be so annotated at a
future date as eoministrative changes.

Dete: mMay 23, 1985

PRINCIPAL CONTRIBUTORS

™

A. Reeves
Langfora
G. Kenneay
J. Ross
Hazeltor
Slossor
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(17) Prior to October 1, 1981, Alahama Powver Company
: shall submit to the NRC the design of & modified
. containment vent and purge system to reducs the use
of the ib-inch purge valves during pover operation.

° prior to startup folliowing the first refusling,
Alsbans Pover Company s#hell install the wodified
. systea.

(18) Alabast Power Company shall take the following
renedial sctions, or slternative actions, acceptable
to the NRC, with regard to the environmental
qualification requirements for Class 1E eguipwant:

es (a) Complets and suditable records shall be
‘ aveilable and maintained at & central location
vhich describe the environmental qualification
method used for all safety-related sleutrical
equipnant in sufficient detail to documant the
degree of compliance vith NUREG-0580, “Interim
8 Staff position on Environmental Qualification
of Bafety~Related Electrical Eguipment,™ dated
Decanber 1979%. Buch records shall be updated
and meintained current as squipment iws
replaced, farther tasted, or othervise further
gualified to documant complete compliance no
later than June 30, 1583,

(B) Within 90 days of receipt of the equipment
4 quelification safety evaluation (Azgondix B to
0 SER Supplemant &, NUREG-0117), Alabama Pover

s Company shall either 11) provide missing
, documentation identified in Bections 3.0, 4.2
and 4.3 of the oquign-nt gqualification safsty
L evaluation vwhich will demonstrate compliance of
the applicable sguipmant vith NUREG-0588, or
: (44) commit to corrective sctions which will 1
o result in documentation of compliance of
applicable eguipment with NUREG-0OS588 no later
o thar June 30, 1982.
B
; (g) v later than June 30, 1982, all safety-related
: electrical eguipment in the facility shall be
LA qualified in accordance wvith the provisions of
NUREG~0%588.
i (19) Prior %o resuning power coperation follovwing Che
first refusling, Alabama Powsr Company shall: | iy
Vi (a) Provide additional evalustions of the

: ¥eastinghouss fusl performance code (PAD 3.3) teo
2 demonstrate its applicability to fuel burnups
during successive fuel cycles.

Parley = Unit 2 Amendment Mo, 82 |
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(Notation Vote)
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Dircks
Director r Operations

L QURLIFTICATION PROGRAM ACTIONS
FROM kPRIL &, 1985 COMMISSION MEETING

staff actions for completing activities
‘ a' » % . o
tquipment Qualification.

presents the Commistion with the staff's views in
ing areas: policy regarding processing of extensior
enforcement actions for non-compliance discovered now
«fler the November 30, 1985 deadline, inspection history,
future inspectior planning, The steff recomrends that the
10N approve the proposed generic letter, including the
enforcement policy, relating to 10 CFR 50.49,
Commission meeting on the <tatus the
cation (EQ) program for electric equipment
Lommission directed the staff to propose
sition related to compliance with the EQ rule.
o3 requested were described in a staff recuire-
morandum dated Apri) 26, 1985, The followiny discussior
the staff recommendations regarding these actions.

Reauests

In the April 20 Staff Requirements Memorandum, the Commission
the staff to propose two separate courses of actior
d1ing extension requests: (1) for extension reguests
received between now and late November 198% and (2) for
extension requests received on or about the November 30, 198%
deadiine. The Cormmission directed that the proposed course of
action include an analysis of whether the Commission has the
Jthority, the way the rule s worded now, to take the proposed
ctions. The staff was alsc directed to prepare criteria which
Commiesion mey use in determininge whether extensions should
A

requested
.

r na

r

anted beyond November 30, 1985 for exceptional cases.
11 the Coomission requested that staff procesd to issue
all utilities encouraging them to inform the
at an early date 1f they foresee an exemptirn request
30, 1985

ond November 3

~ v i w
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prtion of extensior
ts states

'his schedule must establish a goal of fina) environ.
ental qualification...by the end of the second refueling
outage after March 31, 1982 or by March 31, 1985, whichever
s earlier The Director of the Office of Nuclear Reactor

Fegulation may grant exter ions of this deadline to a

date no later than N «r 30, 1985, for specific pieces

of equipment 1f these requests are filed on a timely

4515 and demonstrate good cause...In exceptinnal cases,

he Commissfion itse'f may consider and grant extensions

beyond November 30, 1985, for completion of environmenta!

4

siinl14 ¢4 4 n
uadiirtication,

1o

vommission was informed at the April 2 meeting, the
granted a number of extensiors under this Cﬂ'eéatwr'.
f these extensions were to dates between March 31 anc
30, but most were to November 30. Each extension wag
specifically fdentified pieces of equipment. is
21 where these extensions terminzte prior to

Uy requests may be received to further extend the

ember 30. The staff believes the delegation in
permits the Director ¢f NRR to act on suct requests.

had deadlines pricr to March
on or before the deadline
| and 2, and Fewaunee). Once
ified, they filed extension requ
0t have the lega) authority under
the raquests because they were nut

cases, the staff

’

Proposes to review the justificatione
tinued ¢

peration from these plants, and use its enforcement
to teke escalated enforcement action if adequate
for continued operation are provided and if an
ien would have been granted {f timely filed.

1090 not

fications

the two categories of requests to go beyond
ed by the Commission 1s one of timeliness.
aff considers recuests from 1{censees for NRC
€ time'y 1f they are filed sufficiently in advance
'icable dead'ine to permit adequate review. Some of
ton requests received by the staff prior to March 31

margiral in this respect, resulting in extraordinary staff

'Y
¥
f




Toris to process such requests prior te expiration of the

adline With regard to requests for Commission-granted

tensions beyond the November 30 deadiine, the staff believes

t requests filed prior to September 30, 1985 would be timely

1§ guidance ould allow one month for staff review and another
Commission nsideration of the staff's evaluation.

2

eceived after September 30 should be considered untimely
licensee can demonstrate that the untimelingss wat
e result of events beyond its contro! Where a request
/v the licensee would be considered in non-compliance,
Lter should be treated in the enforcement context
0f an "exceptional case" will, for the most part,
lant-specific circumstances. For this reason the staff
review requests for extension beyond November 3(
Case-by-case basis. The staff will consider the
factors, among others, in evaluatina the request and
recommencation to the Comnissien:

e 'icensee Tied best efforts ¢

onmerntal aualifi

0 complete
Qu! cation within the pre
-,|e'

v

B had
rioec

thet deadline resy’
nsee's control?

1¢ fram test
. L -
Y4
installatior

0t have reasonably
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