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ITS 3.C

4 SURVEILLANCE REOUIREMENTS 

4.1 OPERATION- SAFETY REVIEW

App]? s to itAr dirdly zeloatedo safe< lm4t - and > tia co Idit ons fo ( fa rtion Performance of any surveillance test outlined in these specifications ,Sr 3 D. I is not required if the plant condition is the same as the condition into which t(.Q .the plant would be placed by an unsatisfactory result of that test. Failure to perform a surveillance requirement within the allowed surveillance interval (including extensions specified in definition 1.12), shall constitute AI1 noncomlpliance with the operability requirements of the limiting conditions for peration (LCOs). The time limits for associated action requirements are ( applicable at the time it is identified that a surveillance tgien has not been performed. Action requirements may be delayed for up to 2hours to permit ~ ~ <completion of the missed surveillance when the allowable outage time limits of 
he 'action requirements are less than 24 hours (i.e. for LCOs of less than 24 ehours, a 24 hour delay period is permitted before entering the LCO; for LCOs reater than 24 hoursrmtted).  

equipme r .and conLitions.4- .
C r Specirication 

A. Calibration, testing, and checking of analog channel and testing of logic' 
channel shall be performed as specified in Table 4.1-1.  

I 3B. Sampling and equipment tests shall be conducted as specified in Table 4. 12 and 4.1-3, respectively.  

A su lance test intended to id fy conditions in plant that wOrd lead to degradation o" reactor safety. hould a test re 1 such a con ion, then e Techi e cifications re that, eit r immediate or after a specified pe of time, the ant be placed i condition ch mitigate r eliminates he consequence of additional re ted casual or accident . if the pla is already in condition

4.1-1

Amendment No. 0, 00, 97



ITS 3.3.1 

4 SURVEILLANCE REOUIREmENTS 

4.1 OPERATIONAL SAFETY REVIEW 

Applies to items dire tly related to afety limits d limitin conditions f r operation. erformance of ny survei ance test out ined in these s ecifications is not requir d if the plant condition is the ame as the cond tion into hich the plan vould be place by an unsatisf ctory resu t of that tes . Failure to erform a surve lance req irement withi tbh".- -...aloved surveillance i terval (i luding extensi ns specified in definition 1.12 . shall co stitute noncom iance vith the o erability requir ments of te limiting cond tions for operat n (LCOs). The t me limits or associated tion requirement are applicable the time it is identifie that a surveill ce requirement s not been performed. Ac ion requirements may be delayed or up to 24 hours to pea completion of t e missed surveill nce when the allowable ou age time limits f the action re irements are less than 24 hours (i.e. for COs of less than 4 hours, a 24 hour delay eriod is permit ed before enteri the LCO; for LCOs great r than 24 hours, o delay period i permitted).  

To spec fy the minimum equency and type of surveillance to 

be app -ied to plant..e u ment and conditi s.  

Snecification 

-. Calibration, testing, and checking of analog channel and i-c) +) testing of lo_ ic channel shall be performed as specified - ( in Table .1

T \jQ. [(4-. Sampling and equipment tests shall be condu 

specified in Table 2 an 4.1. respectively.  

Bs 

Asur eillance / tst is intended to identify cond ions in a plan that would cad to a degr dation oil rea or safety.  Sho d a test r eal such a co dition, then e Technica SP cifications quire that, e her immediate or-after a ecified per of time. the lant be place in a condit n hich mitigat or eliminates the consequen a of additi al 
reae aute r accide s. If the pla t is already F 

4.1-1 
Amendment No. r, r, 97



ITS 3.3.2

4 SURVEILLANCE RrOUIREMENT-9 

4.1 OPERATIONAL SAFETYRVE Appolicabil/< / I 

Applies toitems dire tly related to afety limits nd limitin conditions f r operation. erformance of y survei ance test out ined in these s ecifications is not requir d if the plant condition is the ame as the cond tion into hich the plan would be place by an unsatisf ctory resu t of that tes Failure to erform a surve lance req irement withi th&---allowed surveillance i terval (i luding extensi ns specified in definition 1.12 . shall co stitute noncom iance with the o erability requir ments of t e limiting cond tions for operat n (LCOs). The t me limits or associated a tion requirement are applicable the time it is identifie that a surveil. ce requirement s not been performed. Ac ion requirements may be delayed or up to 24 hours to perm completion of t e missed surveill nce when the allowable ou age time limits . f the action re irements are less than 24 hours (i.e. for COs of less than 4 hours, a 24 hour delay eriod is permit ed before enteri the LCO: for LCOs great r than 24 hours, o delay period i permitted).  

v 

To spec fy the minimum equency and type of surveillance to be app ied to plantecju metandondit s.  

Spec i ficat ion 

A. Calibration, testing, and checking of analog channel and kCO 3,I.L testing of logic channel shall be performed as specified i n T a b l e 4 . = 1 

B. Sampling and equipment tests shall be conducted as T 6,L specified in Table .1-2 respectively.' 

A sur eillance test is intended to identify cond ions in a plan that would cad to a degr dation of "rea tor safety.  Sho d. a test r eal such a co dition, then e Technica Sp cifications quire that, e her immediate or after 

Amendment No. , %, 97



ITS 3.3.3 

4 SURVETLLANCE RROUIREMENTR 

4.1 OPERATIONAL SAFETY REVIEm 

Applies to items dire tly related to afety limits d limitin conditions f r operation. erformance of ny survei ance test out Lned in these s ecifications is not requir d if the plant condition is the ame as the cond tion into h-ch the plan would be place by An unsatisf ctory resu t of that tes. . Failure to erform a surve lance req irement withi tk*---.allowed surveillance i terval (i luding extensi ns specifid in definition 1.12 . shall Co stitute noncom iance with the o erability requir ments of t e limiting cond tions for operat n (LCOs). The t me limits or associated tion requirement are applicable the time it is identifie that a surveill c requirement s not been performed. Ac ion requirements may be delayed r up to 24 hours to perm completion of t e missed surveill nce when the allovable ou age time limits -f the action re irements are less than 24 hours (i.e. for COs of less than 4 hours, a 24 hour delay eriod is permit ed before enteri the LCO; for LCOs great r than 24 hours. o delay period I permitted).  

v 

To spec fy the minimum equency and type of surveillance to be ap ied to plant e u ment and conditi s.  

SnecI fication 

A. Calibration. testing, and checking of analog channel and testing of logic channel shall be performed as specified/ 
in Table 4.1-1.  

B. Sampling and equipment tests shall be conducted as specified in Table 4.1-2 and 4.1-3. respectively. J 

Basis 

A sur illance test is intended to identify cond ions in a plan that would ead to a degr dation of *rea tor safety.  So datest relsuch a odion thn eTcnca 
cifications uire that, e her immediate or after 

Se. t 
A e imen t o . V,/ no d7 i c h ~1 m t a t r e & nI n a e / vonslqene$dd -CAl 

teho ed & uties r aschd~ aoodtothn eTcn 

a; If th l con 

1. 
A eend e oo. time the 97tb lcei.acn



4 SURVEYLLANCE RrOUTRENENTS9 

4.1 OPERATIONAL SAFFTY R-yt 

Applies to Items dire tly related to afety limits d limitin- conditions f r operation. erformance of fy survei ance test out ined in these s ecifications is flt requir d if the plant condition is the ame as the cond tion into .hich the plan vould be place by an unsatisf ctory resu t of that tes. Failure to erform a surve lance req irement vithi t".---.lloved surveillance i terval (i luding extensi ns specified in definition 1.12 shall co stitute noncom iance vith the o erability requir ments of t e limiting cond tions for operat n (LCOs). The t me limits or associated tion requirement are applicable the time it is identifie that a surveill ce requirement s not been performed. Ac ion requirements may be delayed or up to 24 hours to perm completion of t e missed surveill nce vhen the allovable ou age time limits -f the action re irements are less than 24 hours (i.e. for COs of less than 4 hours, a 24 hour delay eriod is permit ad befor enteri the LCO; for LCOs great r than 24 hours. o delay period i permitted).  

To spec/fy the minimum equency and type of surveillance to be a ied- -- nta ument and conditi s.  
Specificatio

n 

A. Calibration, testing, and checking of analog channel and testing of logic channel shall be performed as specified 
in Table 4.1-1.  

B. Sampling and equipment tests shall be conducted as specified in Table 4.1-2 and 4.1-3, respectively.  

A sur eillance test is intended to identify cond ions in a plan that vould ad to a degr dation of *rea or safety.  Sho d a test r eal such a co dition, then e Technica Scifications quire that, e her immediate or after 

fi is t seaay n 

secified peni of time. the lent be place in.a condit 

4.1-1 
Amendment No. #, .9, 97



ITS 3.3.7 

4 SURVEILLANCE REOUIREmyNTS 

4.1 OPERATIONAL SAFETy REVIEW 

Applies to items dire tly related to afety limits d limitin conditions f r operation. erformance of ny survei ance test out ined in these a ecifications is not requir d if the plant condition is the ame as the cod tion into hich the plan would be place by an unsatisf ctory resu t of that tes. Failure to erform a surve lance req irement withi thb.---.al owed surveillance terval (i luding extensi ns specified In definition 1.12 . shall Co stitute noncom iance with the o erabilicy requir ments of t e limiting cond tions for operact (LCOs). The t me limits or associated tion requirement are applicable the time it is identifie that a surveil. cc requirement s not been performed. Ac ion requirements may be delayed r up to 24 hours to pera completion of t e missed surveill nce when the allowable ou age time limits -f the action re irements are less than 24 hours (i.e. for COs of less than 4 hours, a 24 hour delay eriod is permit ed before enteri the LCO; for LCOs great r than 24 hours, o delay period i permitted).  

To spec fy the minimum equency and type of surveillance to 
be app ied to planteau mernt and conditi s.  

SDecifi-Atiorn 

A. Calibration, testing, and checking of analog channel and (testing of logic channel shall be performed as specified 
in Table -4.1-1.  

B. Sampling arid equipment tests shall be conducted as 
specified in Table 4.1-2 and 4.1-3, respectively.  

All 

Asur cillance test is Intended to Identify cond ions in 
.a/ dd d ycodI na plan that would cad to a degr datio of *rea tor safety.  Sho d a test r cal such a co ditioi, then e Technica 

of afe d q~ hea e o d 6 sf 
d d-to r 

Sp cifications quire that, e her immedia te or after 

4.1-1 A m e n d m e n t N o . J t, tI, 9 7



ITS 3.0 

Iconditions forc eron of the lar cierao h 

test, then plant safet - is assured and pe rmrance of the ae 
yields either meani alss information i nformation-thati 

!not necessary determine safef limits or 1i ti n Soonditions for a.a,on of the plan i g 
Likevise, s tems and components re assumed to be erable as 
defined i paragraph 1.5, and s tisfying safety 1 its or LCOs 

I for a iven plant operati condition, vhe surveillance requi ments have been sa sfactorily peerfo ed ithin the 
pall ed surveillance int val and extensio as specified in 

d inition 1.12. liovev , nothing in thi provision shall be 
onstrued as implyi hat systems or c ponents are operab e 

vhen they are found r known to be in erable although s -11 
meeting the su aillance rdqui ements. LCO tion 
requirements ass iated with opera on in a degraded de are 
applicable who surveillance r quirements have at beenf 
completed wit in the allowed su eillance interva. The time 
limits of uch LCOs apply om the point i time it is 
identifie that a surveilla. e has not been p ormed and not 
at the t me the allowed su eillance interva -was exceeded.  

For missed surveilla, e, if the allowsa outage time limits 
of he applicable L action require nts are less than 4' 
h rs or a shutdo n is required, en a 24-hour dela is 
ermitted in i ementing the a ion -requirements. The 

purpose of the clay is to permi the completion of missed, 
surveillance efore a shutdown r some other reined measure 
prec udes pletion of the s veillance. This a owance of a 
delayinc des consideratio so the plant condi ons, adequate 
plannin , availability o personnel, the me required to 
perfo the surveillan and the safety gnificance of the 
del in completin the required s veillance. If a s veillance is no completed wthin e 24-hour delay, an 

etime limits f the associa ted action requirement a 
applicable at e time. 'When surveillance is i pfrmed within the 24 our delay and the uveillance Requi nt r 

e~ 4uP .1 i°r__n / ar

not met (e the system or co ponent is declared operable), the time imits of the LCO tion requirements e applicable 

Fa Lure to perform he surveillance thin the allow 
urveillance interva and extension as s ecified in defini on 1.12. Is still a v lation of the LCO operability requir ent subject to enfo ement and reporta ity requirements s may 

be applicable.  

Definitio 1.12 establishes t limit for which e specified *time it rval for Surveillan'*e Requirements msay extended.

-4 . J- t

Amendment No. Pf, 97

i



ITS 3.3.3 

condition which vou satisfy the fVlure criteria of the 
test, then plant a ty is assured an performance of the $'st 
yields either mea ngless informat n or information thI is 
not necessary o determine fety limits or liiting! 
conditions for eration of the ant.  

Likewise, sy ems and compone s are assumed to be oerable as 
defined in saragraph 1..5, an satisfying safety li ts or LCOs 
for a g en plant opera ng condition, when surveillance 
require nts have been tisfactorily perform d within the 
allove surveillance in erval and extensions s specified in defin tion 1.12. Hove er, nothing in this p ovision shall be 
con rued as implyin that systems or comp ents are operable 
wh n they are foun or known to be inope, able although still 

eting the s veillance requiremoints. LCO action 
requirements ass iated with operation An a degraded mode are 
applicable vhe surveillance requiieents have not been 
completed with n the allowed survei ance interval. The time 
limits of s ch LCOs apply from/the point in time it is 
identified at a surveillance ha' not been performed and'not 
at the ti the allowed surveilloince interval was excee&dd.  

For a m sed surveillance, i the allowable outage t e limits 
of th applicable LCO act on requirements are 1 ss than 24 
hour or a shutdown is equired, then a 24- ur delay is 
per itted in implemen ng the action requ ements. The p pose of the delay s to permit the compl ion of a missed 

rveillance before shutdown or some othr remedial measure 
precludes completi of the surveillance./ This allowance of a 
delay, includes co sideration of the plap t conditions, adequate 
planning, availability of personnel/ the time required to 
perform the sulveillance, and the sfety significance of the 
delay in 94mpleting the requ Wed surveillance. If a 
surveillane is not completed w 'hin the 24-hour delay, tha / 

the time , 4 imits of the asso lated action requirements e 
applicabie at the time. e n a surveillance is perf med 
within he 24-hour delay a the Surveillance Requireme s are 
not =;tt (e.g. the system r component is declared ino rable), 
the /time limits of the CO action requirements are applicable 
at/that time.  

Failure to perf m the surveillance within the allowed 
surveillance nt val and extension as specified in definition 
1.12 -is still violation of the LCO opvrability requirement 
subject to e orcement and reportability requirements as may 
be applicab 

Definiti 1.12 establishes the limit for which the specified /.ineral o-ue lance Requ ements'y be x edd 

4.1-2 
Amendment No. Y$, 97



ITS 3.3.5

condition which would saisfy the failure crite a of the 
test, then plant safety s assured and performance/of the test 
yields either meaning ess information or infor tion that is 
not necessary to determine safety limit or limiting 
conditions for op. tion of the plant.  

Likewise, syste s and components are assu d to be operable as 
defined in pa graph 1.5, and satisfyin safety limits or LCOs 
for a give plant operating condi on, when surveillance 
requiremen s have been satisfactor y performed within the 
allowed rveillance interval and xtensions as specified in 
definit on 1.12. However. nothi g in this provision shall e 
const ed as implying that sys ems or components are opera le 
whe they are found or known to be inoperable although ill 
me ting the surveillan requirements. LCO ction 
rquirements associated w h operation in a degraded o de are 
pplicable when surve lance requirements hav n een 
completed within the owed surveillance interva . The time 
limits of such LCO apply from the point i time it is 
identified that a rveillance has not been p formed and not 
at the time the a owed surveillance interva was exceeded.  

For a missed s veillance, if the allowa e outage time limits 
of the appli able LCO action require nts are less than 24 
hours or a shutdown is required, en a 24-hour delay is 
permitted in implementing the tion requirements. The 
purpose the delay is to perm the completion of a missed 
surveil ance before a shutdown r some other remedial measure 
precl es completion of the s veLllance. This allowance of a 
del -includes considerato of the plant conditions, adequatre 
p1 ning, availability o personnel, the time required to 

rform the surveillanc , and the safety significance the 
delay in completing the required surveillance. If a 

surveillance is not ompleted within the 24-hour d ay, than 
the time limits o the associated action requi ements are 
applicable at th time. When a surveillance s performed 
within the 24-h r delay and the Surveillance quLrements are 
not met (e.g. e system or component is dec red inoperable), 
the time limits of the LCO action require nts are applicable 
at that tim".  

Failure/' to perform the surveill ce within the allowed 
surveillance interval and extensi as specified in definition 
1.1z/is still a violation of tfe LCO operability requirement 
subject to enforcement and re-portability requirements as may 
bi applicable.  

Definition 1.12 establisles the limit for which the specified 
time interval for Surveillance Requirements may be extended.  

4.1-2 
Amendment No. Y, 97



ITS 3.0 

It permits an allowa extension of the no l surveillance int a'a 10 
facilitate surveil ace scheduling and cosi'deration of plant: pei ating); 
conditions that pay not be suitable for ~onducting the survei ance; e.g.  
transient cond ons or other ongoing sureillance or aitenn activities.  

It also prov es flexibility to acco date the length of fuel cycle for 
surveillan s that are performed at ep~ refueling outage and re specified with 

an 18-M th or 24-month surveilla e interval. It is no intended that this 
provi on be used repeatedly as convenience to extend rveillance intervals 
bey d that specified for surve lances that are not pe ormed on an 18-month or 
-month basis. Likewise, i is not the intent.that 4 month surveillances be 

performed during power o ration unless it is onsistent with safe plan: 
operation. The limitati of Definition 1.12 is ased on engineering judgeme T 
and the recognition th the most probable resu of any particular surveill cc 
being performed is e verification of c ormance with the Survel ance 
Requirements. Th provision is suffici t to ensure that the re ability 
ensured through s aillance activities i not significantly degraded eyond that 
obtained from he specified surveill ce interval. The phr "at least" 1 
associated ha surveillance fre ency does not negate th 25% extension 
allowance Definition 1.12; 1 cad, it permits the pe ormance of more 
frequet 5urveillance activities 

Base on experience in opera on of both conventional dnuclear plant system 
wh the plant is in operat n, the minimum checkin requency of once per sh , i 

deemed adequate for r ctor and steam system trumentation. 7 

Calibration 

Calibrations are rformed to ensure the esentation and acquisitio of accurate 
information.  

The nuclea flux (linear level) nnels are calibrated dadyagainst a heat 
balance. dard to account for rors induced by changingod patterns and core 
physic parameters.  

Ot r channels are subj t only to the "drif;t;" rrors induced within the 
trumentation itself , consequently, can tol ate longer intervals betw9  " 

calibration. Proces system instrumentation rrors induced by drift c.i( be 
expected to remain w-in acceistable toleran,s if recalibration is perf red at 
intervals of 18 o 24 months.  

Substantial ibration shifts within channel (essentially a c1h4el failure) 
will be rev led during routine ch ing and testing procedures" 

Thus, nimum -calibration fre encies of once-per-day the nuclear flux 
(lin r level) channels, and 8 or 24 months for the pro ss system channels is I 
coniidered acceptable.  

4.1-3

Amendment No. PP, 77, AZM, 77. 148



ITS 3.3.1 

It permits an allowable extensio of the normal surveillance interval to 
facilitate surveillance schedu ng and consideration of ant operating 
conditions that may not be itable for conducting the s eillance; e.g.  
transient conditions or oth ongoing surveillance or mai enance activities.  
It also provides flexibil to accommodate the length of a fuel cycle for 
surveillances that are p formed at each refueling outaa and are specified with 
an 18-monch or 24-mon surveillance interval. It not intended that this 
provision be used r eatedly as a convenience to ex end surveillance intervals 
beyond that speci ed for surveillances that are n performed on an 18-month or 
24-month basis. 'Likewise, it is not the intent at 24 month surveillances be 
performed du ng power operation unless it is consistent with safe plant 
operation. limitation of Definition 1. is based on engineering judgemer 
and the r ognition that the most probable esult of any particular surveill cc 
being irformed is the verification conformance with the Survei ance 
Requi ements. This provision is su icient to ensure that the re iability 
e ns; ed through surveillance activit* s is not significantly degraded yond that 

ie 

otamnied from the specified su illance interval. The phras "at least" 
[associated with a surveillance requency does not negate th 25% extension 
allowance of Definition 1.1 instead, it permits the pe ormance of more 
frequent surveillance activ ies.  

Based on experience in oeration of both conventional nuclear plant systems.  
when the plant is in oeration, the minimum checking equency of once per shift 
is deemed adequate r reactor and steam system i rumentation.  

Calibration 

Calibratio are performed to ensure the pr entation and acquisition of accurate 
informati 

The n lear flux (linear level) c nels are calibrated daily against a he// 
ba cc standard to account for er rs induced by changing rod patterns and 4 ore 
p sics parameters.  

Other channels are subjec only to the "drift" errors induced ithin the 
instrumentation itself an , consequently, can tolerate longer in als betwee 
calibration. Process stem instrumentation errors induced y drift can be 
expected to remain wi in acceistable tolerances if recalibra on is performed at 
intervals of 18 or months. 7 

Substantial cal ration shifts within a channel (esse Ztially a channel failure) 
will be revealid during routine checking and testi6g procedures.  

Thus, *minlum calibration frequencies of o e-per-day for the nuclear flux 
(linear/level) channels, and 18 or 24 month for the process system channels is/ 
considered acceptable.  

4.1-3

Amendment No. 90. 77. W.~ X77. 148



ITS 3.3.2

It permits an allowable extension o the normal surveillance interval to 
facilitate surveillance schedulin and consideration of plant erating 
conditions that may not be su' ble for conducting the survei ance; e.g.  
transient conditions or other ngoing surveillance or maintena activities.  
It also provides flexibil' to accommodate the length of fuel cycle for 
surveillances that are p ormed at each refueling outage a are specified with 
an 18-month or 24-mo surveillance interval. It is t intended that this 
provision be used r eatedly as a convenience to exte surveillance intervals 
beyond that spec* ed for surveillances that are not erformed on an 18-month or 
24-month basis Likewise, it is not the intent t 24 month surveillances be 
performed d ing power operation unless it consistent with safe plant 
operation The limitation of Definition 1.1 is based on engineering judgement 
and the ecognition that the most probable sult of any particular surveillance 
bein performed is the verification conformance with the Surveillance 

uirements. This provision i u icient to ensure that the reliabiltty 
nsured through surveillance activi 'es is not significantly degraded beyondthat 

obtained from the specified su eillance interval. The phrase .ar/least" 
associated with a surveillan frequency does not negate the 25.Vextension 
allowance of Definition 1. ; instead, it permits the performance of more 
frequent surveillance actiWities.

Based on experience irperation of both conventional and clear plant systems, 
when the plant is in,"operation, the minimum checking fequency of once per shift 
is deemed adequate/for reactor and steam system ina rumentation.  

Calibration/ " 

Calibra,;eos are performed to ensure the esentation and acquisition of accurate 
information.  

Tkie nuclear flux (linear level),A annels are calibrated daily against a heat 
/balance standard to account foy'errors induced by changing rod patterns and core 
physics parameters.  

Other channels are subject only to the "drift" errors induced wfhin the 
instrumentation its and, consequently, can tolerate longer intetals between 
calibration. Pr ess system instrumentation errors induced byb drift can be 
expected to remaIn within acceptable tolerances if recalibrarron is performed at 
intervals of 8 or 24 months. .7 

Substan al calibration shifts within a channel (essentially a channel failure) 
:w lle revealed during routine checking and tes-ing procedures.  

us, minimum calibration frequencies of>'/once-per-day for the nuclear flux 
(linear level) channels, and 18 or 24 monrths for the process system channels is 
considered acceptable. 7

4.1-3

Amendment No. YA, 77, M. X7Y, 148



f I/ 

It permits an allowable extension of the normal surveillanc interval to 
facilitate surveillance schedul g and consideration of ant operating 
condirions that may not be s able for conducting the rveillance e.g.  
transient conditions or other ngoing surveillance or ma tenance activities.  
It also provides flexibili to accommodate the leng of a fuel cycle for 
surveillances that are per rmed at each refueling out e and are specified with 
an 18-month or 24-month surveillance interval. It is not intended that this 
provision be used repltedly as a convenience to tend surveillance intervals 
beyond that specifie for surveillances that are ot performed on an 18-month or 
24-month basis. IZewise, it is not the int t that 24 month surveillances be 
performed durin power operation unless t is consistent with safe plant 
operation. Th limitation of Definition .12 is based on engineering judgement 
and the reco ition that the most proba e result of any particular surveillance 
being per med is the verilfic of conformance with the Surveillance 
Requirem ts. This provi Is ficient to ensure that the reli lity 
ensure through surveillance acti ties is not significantly degraded be nd that 
obta ed from the specified rveillance interval. The phrase at least" 
ass ciated with a surveilla e frequency does not negate the% extension 

aowance of Def inition 1 2; instead, it permits the perf nce of moreL 
requent surveillance ac ities.  

Based on experience i operation of both conventional an uclear plant systems.  
when the plant is i operation, the minimum checking f quency of once per shift 
is deemed adequat for reactor and steam system ins ntation.  / 
Calibration ' 

CalibraioLs are performed to ensure the pr entation and acquisition of accurate 
informatk/on.  

The uclear flux (linear level) c nnels are calibrated daily against "eat 
balance standard to account for e ors induced by changing rod patterns nd core 
physics parameters.  

Other channels are subje only to the "driftO errors in cod within the 
instrumentation itself a , consequently, can tolerate long intervals between 
calibration. Process system instrumentation errors ind ed by drift can be 
expected to remain W hin acceptable tolerances if recalration is performed at 
intervals of 18 oy/24 months. / 

/ 

Substantial ccafibration shifts within a channel.--(essentially a channel failure) 
will be revealed during routine checking and'testing procedures.  

Thus, minimu calibration frequencies .. of once-per-day for the nuclear flux 
(linear level) channels, and 18 or 24 months for the process system channels is 
considered acceptable.4 

4.1-3
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It permits an allowable exten on of the normal syrveillance interva to 
facilitate surveillance sche uling and consideraeion of plant oper ing 
conditions that may not be suitable for conducti/ng the surveillance e.g.  
transient conditions or o er ongoing surveillan or maintenance act ities.  
It also provides flexib ity to accommodate tk length of a fuel - cle for 
surveillances that are rformed at each refuel* g outage and are spe fied with 
an 18-month or 24-mo h surveillance interva . It is not intend that this 
provision be used r eatedly as a convenien e to extend surveill ce intervals 
beyond that speci aed for surveillances th.t are not performed o an 18-month or 
24-month basis. Likewise, it is not the intent that 24 month urveillances be 
performed duri power operation unss it is consisten with safe plant 
operation. e limitation of Definitfon 1.12 is based on e ineering judgement 
and the re gnition that the most pro bable result of any p ticular surveillance 
being p formed is the verification of conformance ith the Surveillance 
Requir ents. This provision s sufficient to ensu that the reliability 
ensu d through surveillance activities is not signifit ntly degraded beyond that 
obt ined from the specified/surveillance interva. The phrase "at least" 
a sociated with a surveillance frequency does n negate the 25% extens n 

!,llowance of Definition 11r.12; instead, it pe ts the performance of re 
frequent surveillance activities.  

Based on experience in/operation of both co tional and nuclear plant ystems, 
when the plant is in/operation, the minimum hecking frequency of onc per shift 
is deemed adequate'for reactor and steam ystem instrumentation.  

Calibration 

Calibrations/are performed to ensure he presentation and ac sition of accurate 
informati.  

The nu ear flux (linear leve channels are calibra d daily against a heat 
balance standard to account r errors induced by ch. ging rod patterns and core 
phys" cs parameters.  

Oefr channels are su'aect only to the Odr t* errors induced within e 
itrumentation itself/ and, consequently, ca olerate longer intervals be een 

calibration. Proces$ system instrumentat' n errors induced by drif t an be 
expected to remain thin acceistable toler ces if recalibration is per rmed at 
intervals of 18o24 months. .  

Substantial ca bration shifts withi a channel (essentially a ca 1 failure) 
will be reve4ed during routine ch king and testing procedure .  

Thus, mir m calibration freRencies of once-per-day fo the nuclear flux 
(linear/evel) channels, and or 24 months for the proce system channels is 
considered acceptable.  

4.1-3

Amendment No. 0. Y7, W . M7, 148



The minimum testint frequency for those in rument channels connected/to ihe 
safe p systen i ad on an average cnsan failue rate A, 2.5 arailue 
hrs. per c This is based on o/rating experience at cc tional and 
nuclear pl ns. An unsafe failure s defined as one which n ates channel 

erabi i and which, due to ois dture is revealed only tem the channel is testd/ attempts to respond to4 bona fide signal. / 

o aspefied tes iroebaabl of a an o os u a system a ith idevial 
od independent channels having a consthnt failu rate A, the average 
availability A is giveob o: s i h 

A-W0 (W ) m+ 1N N-M+l 
A~ 

(N I- W- 
+ - l ) 

where A idfndas the fraction of/rm during ;hich the system istuntional, and Q i / =e probability of failureof such a system during a timb' interval W.  
For,,a 2 -out -of -3 system A - 0. 9# 78, assuming a channel faLi~re rate, 1, equal t6"'2.5 x 10 - 6 hr -1 and a tes~interval, W. equal to 2160 hrs.  

Tis average availabilipj f the 2-out-of-3 system.'is high, hence the test 

interval of one quarter/is acceptable.  

Because of their ,eater degree of redundan , the 1/3 and 2/4 logic arrays 
provide an even gteater measure of protectioxt and are thereby acceptable for the i 
same testing.yinterval. Those items specified for quarterly testing are! 
associated with process components where other means of verification provide 
additional assurance that the channel is operable, thereby requiring less 

4.1-4 
Amendment No. f7, q7p, 77, 107



ITS 3.3.2 

The minimum testing f quency for those inst ent channels connected to the N 
safety system is b d on an average unafe ailure rate of 2.5 x 10-6 fa ured hrs. per channel.i/This is based on Per: rng experience at conventio and 
nuclear plants. An unsafe failure is fined as one which negates hannel 
operability a which, due to its natur , is revealed only when the annel is 
tested or a empts to respond to a bo fide signal.  

For a s cified test interval W an an H out of N redundant syste ith identical 
and I dependent channels havi a constant failure rate , the average 
ava ability A is given by: 

(~) N-H+l 
A - -Q N-M+2 1 - N! (AW) 

W (N-M+2) I (I): 

where A is define as the fraction of time during hich the system is functional, 
and Q is the pr ability of failure of such a ystem during a time interval W.  

For a 2-out- -3 system A - 0.9999708, ass ng a channel failure rate, A, equal 
to 2.5 x -'hr -' and a test interval, , equal to 2160 hrs.  

This erage availability of the 2- t-of-3 system is high, hence the test 
int al of one quarter is acceptable.  

ecause of their greater degree/ of redundancy, the 1/3 and 2/4 logic arrays 
provide an even greater oeasurof protection and are thereby acceptable for the 
same testing -interval. se items specified for quarterly testing are 
associated with process components where other means of verification provide 
additional assurance that' the channel is operable, thereby requiring less 
requent testing.

4.1-4
Amendment No. M, F, F7, 107



ITS 3.3.3 

The minimum testing frequency for those instrument channels connected to the 
safety system is based 6 an average unsafe failure rate of 2.5 X 10- 6 failure 
hrs. per channel. s is based on operat g experience at conve3 ional and 
nuclear plants. -cunafe failure is defied as one which negges channel 

operability and ch, due to its natur is revealed only when e channel is 
tested or attemp s to respond to a bo fide signal.  

For a specifid test interval V andi H out of N redundant stem with identical 
and indepedent channels having a constant failure ate A, the average 
availabi A is given by: / 

(L ) / / N-M+l / 

V (N-N+2)/I (M-1)1 

where A is defined the fraction of time ing iuhich the system is functional, 
and Q is the prob/mbility of failure of oh a system during a tim interval W.  

/

For a 2-out-of/3 system A - 0. 9999708 assuming a channel fal6i ate , equal 
to 2.5 x 10,"hr -1 and a test inte al, , equal to 2160 hr& .  

This average availability of e 2-out-of-3 system iw' high, hence the test 
interval of one quarter is aac eptable. / .  

Because of their greater egree of redundancy, e 1/3 and 2/4 logic arrays 

provide an even greater asure of protection an are thereby acceptable for the 
same testing- interval/ Those items specif[ed for quarterly testing are I 
associated with process components where otiler means of verification provide 
additional assuranci that the channel is operable, thereby requiring less / 

4.1-4 
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ITS 3.3.5; 

operability and which, due its nature, is revealed only uethe channel is 
tested or attempts to res nd to a bona fide signal.  

For a specified test terval V and an M out of N redundant ystem with identical 

14+ 

Fa indpo et-o- syste hav-0990 suing a c hannelt failure A'te aveqale 

Thsaaeavailability f th givueofn sytmishyhe:hets 
eaus of thei gr ter dere of reudny the Ad24W oiary 

poie an evnpre ermasu of prcinada4hreyacpal oh se testingfin ra . th rc ios itm specifgic for qsyrterl es tin are 
asotd Qisth processit compnet faiere h ansoferifca tion rvideW 

additionalaas aaeiabt the channel3ste is rbethrb reqciring less 

frmeu tesn -ina. Toeiessei o urel etn r

4.1-4
Amendment No. YX, pf, 77, 107
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Specifiedsaurvellacueterva5e/Or the Reactor Prot io System and, 

Engineered Safety Features hay been determined in ordance with wcAp10271, Supplement 1, nEval ion of Surveillance F quencies and out of Service Times for the Rea or Protection Inst tation System," and 10271 Supplement 2, Resion 1, "Evaluation Surveillance e.une .n ut of service Times r the Engineered Saf Features Actuation stem, as approved by the d documented in the (letters to j. Jon heppard from 
dated February/ , 1989). Survillan' intervals were deter C.n E . os s-on 

s~t~al~ .n~eerrerdr liabtes ilty Of the Reaor Protectio

4.1-5
Amendment No. 0%, Z17,
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pcfed sureilance i1ervals. for the Reactor. Pro~eto ytm 

Engineered= Sae y F-ea ~ na e been e erm ne d in/ ccordance with WCAP 
107, uppement , Ealuaton of Survellance eun ies and out o0 

ServcesTimes for t eactor Protection Inst entation System, " an /WCAP-\ 
1 0 2 7 1 , S u ee t' , e v i s i o n E ve a l a t i n f - S u r v e ol n c e F e u c e n 

Ou o S rv ce i s orI he E g i n e e a ty Features Actuatio Bystem , "  as 

approved~ ~ by r e il ta/ t y Faue ^ ~}Sse,. s ! 

appre d byE hng ne r d doent e d~ in t rm et t eonJ. Sh p ar / 

' 1 .. 98 "Dr

~~431 5
Amendment No. 0%, X07,
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.zmimum FRQuz. ClB FOR CHECKS, C AL1RATION8 
.. . .D . . I OF IN TRU TG C 1 Le
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T2,3,i *t3

T3,3 i-i, ~q 

T3.3,I-I, .5-

Nuclear &Power Range A-q 

3A.? #30J60, 

Q GR oTa,
2. Nuclear Intermediate Range

Chark
I - I I I

1 9
D (1) 

(' 

3(3i*
Q

S~i 3 I ~

I - I *1 S _

3. I uclear Source Range

Reactor Coolant Temperature

S (1) 

S 44-

11.1
24M

ER5 

0 (1)

1) H~e alance calibrain 
2 Istable ion (peru~sive, 

rdsotrips)7 
3) Uppe and lower fiambers for 

ax 1 offset 
4) lanal to h TJ 

(1) Onc shift when in service'--...  
V ii zon of oflannel ;?spons 
.o sidlated irbuts, 

liT ~ ~ ~ j aJ~w~~ r-uuyv--__..  
iftfcati of channef response) 

1) Overtemerature.AT, overpoer 7T, ra 
low, i/" 
k)oomal Instfurnent check interv~ii s
IL3Knzumen Cneck interval rMeuc 

QEE to every 30 minutes when: ITs 3,4.7 - Tav-T,., deviation and low T,, alarms are not reset and, 
__,_,1.1,_,_ - Control banks are above 0 steps qe 5. Reactor Coolant Flow 24M 

T-3..' 6 . Pressurizer Water Level 
I VMS_ 5_ __ .....  

T2.3l1-1 .7c_ 7. Pressurizer Pressure s ## 2n 1 U4,m
@I5a" -10)!I
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#~ct4. 8i~. 2~2.Z4 T~* ioj~&ii~ mJIAJ~ c~J

MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS 
AND TESTS OF INSTRUMENT CHANNELS

Channel Descrintion

DI 4- 1 I--
1. Nuclear Power Range

2. Nuclear Intermediate Range 

3. Nuclear Source Range

S (1) 

s (1)

D (1) 
M (3)*

N.A.  

N.A.

0 (2) 
Q (4)

P (2) 

P (2)

RA mArka

Heat balance calibration 
Bistable action (permissive, 
rod stop, trips) 
Upper and lower chambers for 
axial offset 
Signal to A T 

Once/shift when in service 
Verification of channel response 
to simulated inputs 

Once/shift when in service Verification of channel response

to simulated inputs 
T33.2-.1,p 4. Reactor Coolant Temperature S P (2) 24M Q (1) 1) Overtemperature AT, overpower AT, and *q~s low T&V9 

S 1321. SR33Z. 3 53Z. 2) Normal Instrument check interval is 
once/shift 
T,~ instrument check interval reduced 
to every 30 minutes when: 
- T.,e-T,., deviation and low T.,, 

SEE ITS .1_1 alarms are not reset and, 
- Control banks are above 0 steps 5. Reactor Coolant Flow ' S v 24M O\-'-EE* 175 111 

6. Pressurizer Water Level S 24M Q 

T .31., 7. Pressurizer Pressure "So 24M High d Lo L, 

___ ,__ 33.l, £ 3.3.2.7 SR .3.,'

Amendment No. 30, 00, 70, 03, 107, 125, 12U, Wf7,

! 3. .I

100, 100, 100, 100, 970, (!
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1. Nuclear Power Range 

2. Nuclear Intermediate Range 

3. Nuclear Source Range

Reactor Coolant Temperature

3.3 - 1, Pw 9 

1 6. Pressurizer Water Level 
Rann#- r 01 8 

I.,31
Pressurizer Pressure

MINIMUM FREQUENCIZS FOR CHUCKS, CALIBRATIONS 
AND TBTS OF INTRmNT CHANNES 

!Qhek ICallr~t lea I MAX

S 

S (1) 

S (1)

S ~-(21 

VQ33.3

S of

D (1) 
N (3)'

N.A.  

N.A.

24M 

SR333Z

IH

24

Q (2)** 
Q (4)

P (2) 

P (2)

Q

1) Heat balance calibration 
2) Bistable action (Permissive, 

rod stop, trips) 
3) Upper and lower chambers for 

axial offset 4Signal to a T

1) Once/shift when in service 
2) Verification of channel response 

to simulated inputs 

1) Once/shift when in service 
2) Verification of channel response 

to simulated in uts 

1) Overtemperature AT, overpower AT, and 
low T," 

2) Normal Instrument check interval is 
oice/shift 
T',, nstrumenit cfeck interval reduced
to every 30 minutes when: 
- TsvT,.t deviation and low T,, alarms are not reset and, 
- Control banks are above 0 steps 

rg Fanc ow

Amendment No. i0, 0s, 70, 93, 107, 1?$, 110, 717, 100, ZIP, r%0, 100, X70, =Ff,3jcqa
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MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS 
_____________________________ AND TESTS OF INSTRUMENT CHANNELS

Channel Description 

1. Nuclear Power Range 

2. Nuclear Intermediate 

3. Nuclear Source Range

I
4. Reactor Coolant Temperature

S. Reactor Coolant Flow

I 6.

r
Pressurizer Water Level

Pressurizer Pressure

S
0 (1) H (3)'

Test 

Q (2)" 
Q (4)

1) Ifeat balance calibration 
2) Bistable action (permissive, 

rod stop, trips) 
3) Upper and lower chambers for 

axial offset 
4) Signal to A T 

1l Once/shift when in service 
2) Verification of channel response 

to simulated inputs 

1) Once/shift when in service 
2) Verification of channel response 

to simulated inputs 

I) overtemp rature AT, overpower AT, and low T., 

2) Normal Instrument check interval is once/shift 

Tww instrument check interval reduce 
to every 30 minutes when: 

" T,-T,f deviation and low T alarms are not reset and, 
-Control banks are above 0 ste

4Q t .  
Hiand Low 

4, 

,,EITS S.,Z

Amendment No. 39, 00, 7d, 93, 197. 121, 120, 137, 140, 149, 130, 10, 170
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MINIMUM FREQUENCIES FOR CHECKS, CALIBRATIONS 

AND TESTS OF INSTRUMENT CHANNELS 
Channel 

aeicrintion C Tn A 
1. Nuclear Power Range S D (1) Q (2)* 11 Heat balance oalibration IIM (3)* 1 (4) 2) Bistabl a N action I ...

2. Nuclear Intermediate Range 

3. Nuclear Source Range

4. Reactor

5 (13 

5 (1)

Coolant Temperature S06 (23

Reactor Coolant Flow 

Pressurizer Water Level 

Pressurizer Pressure

S #0 

S 

S I

N.A.  

N.A.  

24N 

r~qL,

P (2) 

P (2) 

Q (1)

I ~- I

rod stop, trips) vr
L S S Iv e , 

3) Upper and lower chambers for 
axial offset 

4) Signal to A.T' 

1) Once/shift when in service 
2) Verification of channel response 

to simulated inputs 

1) Once/shift when in service 
2) Verification of channel response 

to simulated inputs 

1) Overtemperature AT, overpower AT, and 
low T...  

2) Normal Instrument check interval is 
once/shift 
T, instrument check interval reduced 
to every 3U minutes when, 
-T61V-T.t deviation and low T 
alarms are not reset and, 

"--EC~jtrol banks are above 0 steps

High and Low

Amendment No. )0, 03, 74, 93, 197. 123, 120, 1J7, 140, 149, 290, 100, 170
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0

"fflu REUENCIES FORt CHECKS, CALIBRATIONS _____________________________ AND TESTS Or INSTRUMENT CHANNELS

I 1 I.

i1F 

M Ire

I--

I

Channel Description 

1. Nuclear Power Range 

2. Nuclear Intermediate Range

Chec 

9 1

Calibrate 

D III 

H (1 

H. A.

TA"L 
Q (21"* 
Q 141 

P 121

I I* -I -I S
S. Nuclear Source Range 

4. Reactor Coolant Temperature 

S. Reactor Coolant Flow 

S. Pressurizer Water Level 

7. Pr'essurier Pressure

11B 1 
21 

rSEE 
q7_11s

S II 

S II

24H 

24H 

24M

Q

II Heat balance 6elibration 
21 Bistable action Ipermissive, 

rod stop, trips) 
31 Upper and lower chambers for 

axial offset 
4) Signal to A T 

1) Once/shift when in service 
2) Verification of channel response to simulated Inputs

to simulated input. I 
-- -------- 

U

/e v , Lue ion o[ X ch l n l TpppoM < , 1)_t Onecit lt en in sevic 

11 Overte"0erature AT. overpower T , n 
low T.  

21 NormalInstrument check interval in 
once/shi ft 
To" instrument check Interval reduced 

to every 30 minutes when: 
- YT-T q deviation and low T...  alarms are not reset and, 
- Control banks are above 0 steps 

High and Low

-. & L £ L

Amendment No. WI, 03, 70, 93, 107. 121, 12, 1J7, 190, 1119, 15, 10, 170
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Cha13ILDmaczjlptloll 

I. 6.9 KV Voltage 
6.9 KV Frequency 

9. Analog Rod Position 

10. Steam Generator Level 

I1. Residual Ileat Removal Pump Flow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

l4a. Containment Pressure - narrow range 
14b. Containment Pressure - wide range 

IS. Process and Area Radiation 
Monitoring: 

a. Fuel Storage Building Area 
Radiation Monitor (R-SI 

b. Vapor Containment Process 
Radiation Monitors 
IR-II and R-121 

c. Vapor Containment i1gh Radiation 
Monitor. IR-25 and R-261 

d. Wide Range Plant Vent Gas 
Proceas..Radlation Monitor fR-271

LA.2 
Rwax~ka

Bubbler tube rodded during 
calibration 

Low level alarm 
Low level alarm 

High and High-Nigh

Amendment No. 6, ;8. sq. Is. 7j. 93. 17. 123. 17. dO. ld, Isi. Its. Rod. 169

S-TP 

"Asr",u
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-- mm



0

f_ 6.9 IKy VoltageI ___________ .9 V frequency

E E 

IAtST P

9. Analog Rod Position

10. Steam Generator Level 

11. Residual Heat Removal Pump Flow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

I4a. Containment Pressure - narrow range 
14b. Containment Pressure - wide range 

15. Process and Area Radiation 
Monitoring: 

a. Fuel Storage Building Area 
Radiation Monitor IR-5) 

b. Vapor Containment Process 
-Radiation Monitors 
(R-I and R-121 

c. Vapor Containment High Radiation 
Monitors IR-25 and R-261 

d. Wide Range Plant Vent Gas 
Process Radiation Monitor (R-271

I __ __ _ I_

BnmarA

Bubbler tube rodded during 
calibration

Low level alarm 
Low level alarm 

High and High-High

Amendment No. . 3. St, 63. 7d. 91, 107. 12. 1 7, 40 , idol, rI101. too. tool, 169



14a. Containment Pressure - narrow range 
141. onainme ressure - wi•e ranne

c. Vapor Containment High Radiation 
Monitors (R-25 and R-261 

d. Wide Range Plant Vent Cs 
Process Radiation Monitor (R-271

Amendment No. U. )I. IS. 63, 7d. 93, 167. 127. 37, jig. Idi. lIS. 21g. 130. 169 
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Chflflg.L.DIEC.LiDUDl 
S. 6.5 MV Voltage
a. 6.9 KV Voltage 

6.9 KV Frequency 

9. Analog Rod Position 

10. Steam Generator Level 

I1. Residual fleat Removal Pump Flow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

14a. Containment Pressure - narrow rangei 1b. Containment Prouqr . - l .. .

-I

TANULL4.l ISheet 2 of 6) 

Chack C-ChbkrtI Tau 
N.A. 1BM Q N.A. 24H Q 

S 24H M 

S 24 Q 

N.A. 24H N.A.  

S 24H N.A.

lBM 
6H 

24H

24- a Hiah an IBnh N.IA.  
IS. Process and Area Radiation 

Monitoring: 

a. Fuel storage Building Area D 24" Q 
Sk .. b. Vapor Containment Process D 24H Q 

-S 3.3.1-3 Radiation monitors i 

SR-346 R-11 and R-1218 
L 

Process Radiation Monitor (R-27) 

Aendent No. 3, 3, 6, II, 7d, 53, 17. 12. 337, 1B, da, ide, 136,'ld, 169

N.A.  
N.A.  

Q

am rkiu 
Reactor protection circuits only Reactor protection circuits only

Bubbler tube rodded during 
calibration 

Low level alarm 
Low level alarm

EE CTS 

AI-E

m



TASLJL.-1 (Sheet 2 of 61 
Chne DJrIDOIChec Ca"ha TA a Rearks 0. -' 6.-'-'.9 KV Voltage N.A. ism Q Reactor protection circuits only 6.9 KV Frequency 

FA Q4 Reactor protectocruisny 
9. Analog Rod Position S 24H M 
10. Steam Generator Level S 24H Q 

11. Residual Hleat Removal Pump Flow NA. 24H N.A.  
12. Boric Acid Tank Level S 24H N.A. Bubbler tube rodded during r I . ' Refueling Water. Storage Tank Level 

calibration tj a. Transmitter 
W ism N.A. Low level alarm b. Jndicating Switch W 6H N.A. Low level alarm 14a. Containment Pressure - narrow range S 24H Q High and High-IHigh 14b. Containment Pressure - wile range M Is" N.A.  

15. Process and Area Radiation 

13-12 VapiorCtin men lig Raiaio 3o-. 2d 3..87 

33.1-3 a. Fuel Storage Building Area D 24H 

, i onRadiaton Monitor (R-51 b. Vapor Containment Process 24H Q 
Radiation Monitors SE T R-11 and R-121 

/tj "re.. c. Vapor Containment High Radiation D24H Q "II V Monitors IR-25 and R-261 

d. Wide Range Plant Vent Gas D 24H Q ,Process Radiation Monitor (R-271 

Amendment No. 1. 38, I3. 63, 7. 3. 167. 23. M7. too. too. Sol, IS3O. t, 169
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8. 6.9 KV Voltage N.A. 1 HOR a t r p o e t o i ci s o l 6.9 KV Frequency NIABM4 Q Reactor protection circuits only 

9. Analog Rod Position T NA 24" QHeco rtcio icisol 

110. Steam Generator Level S 24M Q 

11. Residual flea't Removal Pump Flow N.A. 24H N.A.  T 12. Boric Acid Tank Level 
24H N.A. Bubbler tube rodded during i TplrE 1 13. Refueling Water Storage Tank Level 

calibration a. Transmitter 
W Is" N.A. Low level alarm l b. Indicating Switch W 6 N.A. Low level alarm 

14a, Containment Pressure - narrow range S 24m Q High and High-High 14b. Containment Pressure - wide range 1AM N.A.  

15. Process and Area Radiation Monitoring: 

a. Fuel Storage Building Area D 24H 
Radiation Monitor R-5 

b. Vapor Containment Process 2414 3 Ra iation monitors 

St~ 3.LI1S9(R-11 and R-121 
c. vapor en g a a on - Q-- - -. ' -.- 

Monitors (R-25 and R-26" 

CTS d. Wide Range Plant Vent Gas 241 Q H 6TE A Process Radiation Monitor (R-272 

Amendment No. 3, 33. 63. 63. 7 10. , ,. .  

.f.  

"01



ChafnmL.Dea c.rLgt gg 

9. 6.9 KV Voltage 
6.9 xV Frequency 

9. Analog Rod Position 

10. Steam Generator Level 

It. Residual Ileat Removal Pump Flow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

I4a. Containment Pressure - narrow range 
14b. Containment Pressure - wide range 

15. Process and Area Radiation 
Monitoring: 

a. Fuel Storage Building Area 
Radiation Monitor IR-51 

b. Vapor Containment Process 
Radiation Monitors 
(R-i and R-12) 

c. Vapor Containment High Radiation 
Monitors (R-2S and R-261 

d. Wide Range Plant Vent Gas 
Process Radiation Monitor JR-271

Amendment No. 0. I. ,D. 76. 7 3, 1, 7, 121

TAJLI I ml Sheet 2 of 6 

Check Calibrate TeAt 

N.A. 11 0 N.A. 241" Q 

S 24" M 

S 2414 0 

N.A. 241H N.A.  

S 2dam

w 
W 

S 
1

191 
61 

241 

2614

H.A.  
N.A.  

Q 

0

Q

D 241 Q 

D 24H 0 

. 17. lie, Ids. tio, Ise, Is, 169

Remarpc 
Reactor protection circuits only Reactor protection circuits only 

bubbler tube rodded during 
calibration 

Low level alarm 
Low level alarm 

High qnd High-High

0

I

R 3.7.13.4



0

chameOn.LDgcIirt.U 

a. 6.9 KV Voltage 
6.9 KV Frequency 

9. Analog Rod Position 

10. Steam Generator Level 

11. Residual fleat Removal Pump Flow 

12. Doric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

14a. Containment Pressure - narrow range 14b. Containment Pressure - wide range

TANBJ41 .-1 (Sheet 2 of 6) 

chtck CaulA TARL 

N.A. lOM Q N.A. 24H Q 

S 24H M 

S 24M Q 

N.A. 24H N.A.  

S 24H N.A.

H.A.  

N.A.  

0

A. rrocess and Area Radiation 
Monitoring: 

a. Fuel Storage Building Area D 24H Q 
Radiation Monitor (R-S) 

b. Vapor Containment Process D 24 Q .9C- FRadiation Monitors 
ITS 3 .3. IR-11 and R-121 

c. apor Conta nment H g Ra at on D 2 
Monitors IR-25 and R-261 

• r d. Wide Range Plant Vent Gas D 24H Q 
Process Radiation Monitor (R-271 

Amendment No. 0, it. go. so, 7d, ). 107. 123, J7. Id, ids. too, 131,'. 169

lmk 

Reactor protection circuits only 
Reactor protection circuits only

Bubbler tube rodded during 
calibration 

Low level alarm 
Low level alarm 
High and High-Fligh

0

t-1ASTE e.  
HAeUPF

1-4



Cbanne-Zpecrptia.  

B. 6.9 KV Voltage 
6.9 KV Frequency 

9. Analog Rod Position 

10. Steam Generator Level 

11. Residual Iheat Removal Pump Plow 

12. Boric Acid Tank Level 

13. Refueling Water Storage Tank Level 
a. Transmitter 
b. Indicating Switch 

I4a. Containment Pressure - narrow range 14b. Containment Pressure - wide range 

IS. Process and Area Radiation 
Monitoring: 

a. Fuel Storage Building Area 
Radiation Monitor (R-5) 

b. Vapor Containment Process 
Radiation Monitors 
(R-I and R-121 Cc. Vapor Cont ment High Rad l ion 
Monitors -25 and R-261 

d. Wid ange Plant Ve Gas 
Pcess Radiation onltnr 0..-1

(Sheet 2 of

only 
only

Bubbler tube rodded during 
calibration 

Low level alarm 
Low level alarm 

High and High-High

Amendment No. 3. 38, 6, 00, 71. 01, 197. 123. 137, lot. lii. ai, Il.-Ili, 169



_____________________________TABU_ 4hLA .1-1 (Sheet 3 of 6) ___________________

Channel Description Check Caibre1 & I=~ emarks
A 1 1 4 1 1 _________________________________________ I

e. Main Steam Lines Process 
Radiation Monitors (R-62A, 

R-62B, R-62C, and R-62D) 

f. Gross Failed Fuel Detectors 
(R-63A and R-63B) 

16. Containment Water Level 
Monitoring System: 
a. Containment Sump 
b. Recirculation Sump 
c. Containment Water Level 

17. Accumulator Level and Pressure 

18. Steam Line Pressure

U 

D 

N.A.  
N.A.  
N.A.  

S 

S

24M 

24M 

24M 
24M 
24M 

24M 

2dM

0 

Q 

N. A.  
N.A.  
N.A.  

N.A.  

n
TA '2. I.I*l~9I t I I - I

19. Turbine First Stage Pressure

I U-

Narrow Range, Analog 
Narrow Range, Analog 
Wide Range

S R0a_ eactor Trip Relay Logic N.A. N.A. 3: T? 
gEIF 33S. 20b. ESF Actuation Relay Logic K. N.A., 

-T3.3.1.1 1 21. Turbine Trip Low Auto Stop N.A. 241 

Oil Pressure 

22. DEETED DELETED oBbBq DELEM 

23. Temperature Sensor in Auxiliarv N.A. N.A. 9H
Boiler Feedwater Pump Building 

24. Temperature Sensors in Primary 
Auxiliary Building 
a. Piping Penetration Area 
b. Mini-Containment Area 
c. Steam Generator Blowdown 

Heat Exchanger Room

N.A.  
N.A.  
N.A.

N.A.  
N.A.  
N.A.

U - . I &

Amendment No. 33, 00, 70, 03, 100, 107, 111, Z77, 135,

eTs 
t1A.1 
J"l td

Cr5 
VIA Tp f 'j

rXT, ZZO, 150, rISg, Z0 7, ZOOJ,

S 24M
. . IC

iV @



TAL . (Sheet 3 of 6)

ISEE CTS 
t1AsTEL

e. Main Steam Lines Process 
Radiation Monitors (R-62A, 

R-62B, R-62C, and R-62D) 

f. Gross Failed Fuel Detectors 
(R-63A and R-63B)

Containment Water Level 
Monitoring System: 
a. Containment Sump 
b. Recirculation Sump 
c. Containment Water Level

17. Accumulator Level and Pressure

Calibrafte
I I - J __ _ __ _ _ __ _ _ __ _ _

D 

D 

N.A.  
N.A.  
N.A.

24M 

24M 

24M 
24M 
24M

N.A.  
N.A.  
N.A.  

N.A.

Narrow Range, Analog 
Narrow Range, Analog 
Wide Range

I e3A%.2.1 SR S,1.7 SR 3.3.Z.9 
--- 18. Steam Line Pressure S 24M 0 _ 

ao_ 19. Turbine First Stage Pressure S 24M Q 

S3.I 20a. Reactor Trip Relay Logic N.A. N.A. TM
Zvo. LE" Actuation Relay Logic

21. TrbineTrip ow Auo Sto21. Turbine Trip Low Auto Stop 
Oil Pressure 

22. DELETED 

23. Temperature Sensor in Auxiliary 
Boiler Feedwater Pump Building 

24. Temperature Sensors in Primary 
Auxiliary Building 
a. Piping Penetration Area 
b. Mini-Containment Area 
c. Steam Generator Blowdown 

Heat Exchanger Room

N'. A.

N.A.  

DELETED 

N.A.

N.A.  
N.A.  
N.A.

N.A.

24M 

DELETED 

N.A.

N.A.  
N.A.  
N.A.

N.A.  

DELETED 

18M

Cii v (B ull __ _)

& 3,2.S 
I

- m h h m * I ___________________________________________________

(A 14J, e &
Amendment No. Zf, 00, 70, OZ, 700, 107, 172, Z27, 10, Z7, 730, $0, 100, 707, ZOO,

Channel Description

I i~

8EFE CTS 

M S Fe 

ri rwiVjP

__ T_33'.-Z-f "*1 0, 'a A- I'CLAL), 3,.&,
t,.

anp 9.0_2 ' 5, (,.e-

Remarks

_r
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Amendment No. 31, 05, 79, 13, 100, 107, 12S, 1W7, ZJ, X37, I, ISO, ot, , 1Z07 ,

0



U It

0

_____________________________TABLE_ 4.D LJ.1 (Sheet 3 of 6) ___________________

Channel Descriotion

e. Main Steam Lines Process 
Radiation Monitors (R-62A, 

R-62B, R-62C, and R-62D) 

f. Gross Failed Fuel Detectors 
(R-63A and R-63B) 

16. Containment Water Level 
Monitoring System: 
a. Containment Sump 
b. Recirculation Sump 
c. Containment Water Level 

17. Accumulator Level and Pressure 

18. Steam Line Pressure 

19. Turbine First Stage Pressure

I I

Check

D 

N.A.  
N.A.  
N.A.  

S 

S 

S

Calibrate 

24M 

24M 

24H 
24M 
24M 

24M 

24M

aI

Q 

N.A.  
N.A.  
N.A.  

N.A.  

Q 

0

eRemarks

Narrow Range, Analog 
Narrow Range, Analog 
Wide Range

- ffU. LS as =u A aps, aJLI "o C -1 * T3,(-,-~ 20b. ESF Actuation Relay Logic N4.A. N.A. TM 
1 C £U3.Ii ALj L-U -IL 1 -1 E r. .. V 4 - V X

Oil Pressure 

22. DELETED 

23. Temperature Sensor in Auxiliary 

Boiler Feedwater Pump Building 

24. Temperature Sensors in Primary 
Auxiliary Building 
a. Piping Penetration Area 
b. Mini-Containment Area 
c. Steam Generator Blowdown 

Heat Exchanger Room

'I.

DELETED 

N.A.  

N.A.  
N.A.  
N.A.

Li IV

DELETED 

N.A.  

N.A.  
N.A.  
N.A.

.4%.

DELETED 

19M 

24H 
24M 
24

Amendment No. 10, 0i, 71, 01, 700, 707, 725, Z27, 15, Z37, 713,

1\ 

SE CTS 
H-ASTE 
rI(Q1'P

/r 

EE C!TS 

HAVOUe

log, Ml, 1 07, zoo, e V..



0

.................. ... ..... .. ...
__________________________________ TABLE.4.1-1L (Sheet 3 of 6) ____________________

Channel Description

e. Main Steam Lines Process 
Radiation Monitors (R-62A, 

R-62B, R-62C, and R-62D) 

f. Gross Failed Fuel Detectors 
(R-63A and R-63B) 

16. Containment Water Level 
Monitoring System: 
a. Containment Sump 
b. Recirculation Sump 
c. Containment Water Level 

17. Accumulator Level and Pressure 

18. Steam Line Pressure 

19. Turbine First Stage Pressure 

20a, Reactor Trin Relay Loocc

c L.uaL.U, on Reay Log c.L

2-. ...TUrbine Trip Low MuCo Stop 
Oil Pressure 

22. DELETED 

23. Temperature Sensor in Auxiliary 
Boiler Feedwater Pump Building 

24. Temperature Sensors in Primary 
Auxiliary Building 
a. Piping Penetration Area 
b. Mini-Containment Area 
c. Steam Generator Blowdown 

Heat Exchanaer Room

ar1 ae InaL
Enmarka 1 1 I I

D 

D 

N.A.  
N.A.  
N.A.  

S 

S 

S 

N.A.

DELETED 

N.A.

N.A.  
N.A.  
N.A.

24M 

24M 

24M 
24M 
24M 

24M 

24M 

24M 

N.A.

W. M.

DELETED 

N.A.

N.A.  
N.A.  
N.A.

0 

0 

N.A.  
N.A.  
N.A.  

Q.A.  

Q 0 

TM4

DELETED 

IBM 

24M 
24M 
24M

/1 
/ 

/ 
/

Narrow Range, Analog 
Narrow Range, Analog 
W4 A D0

(
20aRea tor-i .. ..v -ic N....... A.  1 ~ ~ ~ ~ ~ ~ ~ ~ N A.

q
Rk 4 l t m

Amendment No. 10, so, 79, go, zoo, Y07, 7Z7, I7, 13%, z17, tip, 150, zoo, w07, zoo,

mlexup

91F c ars 

" trE .  
tl/uIp

- 3 1 I * __________________*I. ______________________________________________________________

H 
L/)

Remrks

N

I ".A. I 24M a M. ft. E a

."%J=

".n.



Channel Descrlption 

e. Main Steam Lines Process 
Radiation Monitors (R-62A, 
R-628. R-62C. and R-620| 

f. Gross Failed Fuel Detectors 
JR-63A and R-638) 

16. Containment Water Level 
Monitoring System: 
a. Containment Sump 
b. Recirculation Sump 

CW e Level 

17. Accumulator Level and Pressure 

18- Steam Line Pressure 

19. Turbine First Stage Pressure 

20a. Reactor Trip Relay Logic 
20b. ESF Actuation Relay Logic 

21. Turbine Trip Low Auto Stop 
Oil Pressure 

22. DELETED 

2j. Temperature Sensor in Auxiliary 
Boiler FEedwater Pump Building 

24. Temperature Sensors in Primary 
Auxiliary Building 
a. Piping Penetration Area 
b. Mini-Containment Area 
c. Steam Generator Blowdown 

Heat Exchanger Room

TAAWLAl (Sheet 3 of 6) 

Cdlihnat TRAt 
D 24M1 Q

N.A.  
N.A.  
N.A.  

S 

S 

N.A.  
N.A.  

N.A.  

DELETED 

N.A.  

N.A.  
N.A.  
N.A.

H.A. N.A.  2411

24H 
24H 
24M 

24H 

N.A.  
N.A.  

24M 

DELETED 

N.A.  

N.A.  

N.A.  
N.A.

N. A.  N.A.  
N.A.  

N.A.  

Q 
Q 

TH 
TH 

N.A.  

DELETED 

18 

24H 
24H 
24H

Amendment No. 38. 03, 74. 93, 100. 107, 129. 127. 13 117. 137 , g , .

3.5.f1j 
S k 3s.

Ramazkn 

Narrow Range, Analog 
Narrow Range, Analog 
Wide Range

m

104.l 107. 168



TABLEA.4.1-1J (Sheet 4.of 6)

Channel Description

Volume Control Tank Level 

Boric Acid Makeup Flow ChAnn 1

2- , 28. Auxiliary Feedwater: 
. a. Steam Generator Level 

.o b. Undervoltage
c. Maih-WFedwater Pump Tilp

29. Reactor Coolant System Subcooling 
Margin Monitor 

30. PORV Position Indicator 

31. PORV Position Indicator 

32. Safety Valve Position Indicator 

33. Auxiliary Feedwater Flow Rate 

34. Plant Effluent Radioiodine/ 
Particulate Sampling 

35. Loss of Power 
a. 480v Bus Undervoltage Relay 
b. 480v Bus Degraded Voltage Relay 
c. 480v Safeguards Bus 

Undervoltage Alarm 

36. Containment Hydrogen Monitors

Iest
or T 1 0 j -.

N.A.  

N. A.

K S 
-2-"1

N. A.
*~ J.Al.

N.A.  

24M

2414 ed.~1 A
e~ri '- Z4M ~.~-'I

N' . A.

24M 

N.A.  

N.A.

Low-Low

-4... I..... 1. L ______________________________

N.A.  

D 

D 

N.A.  

N.A.  

N.A.  
N.A.  
N.A.

z4M 

N.A.  

24M 

24M 

18M 

N.A.  

24M 

18m 
24M

N.A.  

24M 

24M 

24M 

N.A.  

18M

Limit Switch 

Acoustic Monitor 

Acoustic Monitor 

Sample line common with monitor R-13

I ;~I~ II~
Amendment No. 00, $1, 0, 05, 07, 70, 03, US, Z10, Wn, uZ, ZOO,

VEE- CT3 
flAs~rrz#, hAReuP API,

&

/k

SEE 4T5 

H ASTSP
t1 Aekvp

E2) 
T

24H - 24M ./

zoo, zoo, zoo, G

Boric Acid Makeup Flow channel
--. °

= envor n..uL alurbine aUliding

.P .

--i - . .5 . ,



0

Channel D 

25. Lev 

26. Volt 

27. Bor 

28. Auxi 
a. S 
b. U 
C. M 

i 3.1 29. Reac

.5

Marg

34. Plant Effluent Radioiodine/ 
Particulate Sampling

N.A.

S

nrI ~fr

TAMA na.1-i1 (Sheet 4 of 6)

unA~AMA Cairt i Test i Remarks

el Sensors in. Turbine Building 

ume Control Tank Level 

Lc Acid Makeup Flow Channel

Lliary Feedwater: 
iteam Generator Level 
ndervoltage 
ain Feedwater Pump Trip 

tor Coolant System Subcooling 
in Monitor

30. PORV sition Indicat 9 r" 

31. ORV Position In cator 

32. Safety Valvw'Position Indicator .- " 

33. uxili.ry Feedwater Flow Rat6

N.A.  

N.A.  

N. A.

N.A.  

24M

24M 

N.A.  

N.A.
N.A.  1 *I-----.-.--- ~

.1 $

S 
N.A.  
N.A.

N.A. -, 

D 

D

N. A. I1

24M 
24M 
N.A.  

24N 

5e33..

N.A.  

24M

24M

Q 
24M 
24M 

N.A.

24M ./" 

24M 

..A.

Low-Low

Limit w tc 

AcoustWg4onito _Z 
A titic Monitor

Sample line common with monitor R-13N.A.

E __ ____ I I
U 35. Loss of Power 

a. 480v Bus Undervoltage Relay 
b. 480v Bus Degraded Voltage Relay 
c. 480v Safeguards Bus 

Undervoltaoe Alarm

I -- r II. NA. 24M H

. . . . . . _I -c Alarm

36. Containment Hydrogen Monitors

I L L I 
nfl nn4 . fin a n -

Amendment No. EU, U, 5*, 05, 07, 7*, 53, 725, 710 7.7, 7*2, li, 7i5, zoo, zoo,

133- q.6tv' 0

-6K 5...1 SP

I

i Q i A

,C)4



Channel Description Q=

25. Level Sensors in. Turbine Building 

26. Volume Control Tank Level 

27. Boric Acid Makeup Flow Channel 

25. Auxiliary Feedwater: 
a. Steam Generator Level 
b. Undervoltage 
c. Main Feedwater Pump Trip 

29. Reactor Coolant System Subcooling 
Margin Monitor 

30. PORV Position Indicator 

31. PORV Position Indicator 

32. Safety Valve Position Indicator 

33. Auxiliary Feedwater Flow Rate 

34. Plant Effluent Radioiodine/ 
P~r 4omlna Cm nnrl.,
PU.i "~ Q-.. 14

S Z3.35. I5.  
Se P_334

Loss of Power 
a. 480v Bus Undervoltage Relay 
b. 480v Bus Degraded Voltage Relay

U A~ flflflt*It~mmn4 UuA,,~n.. M44-,..~-

ZADL.L~zJ(Sheet 4 of 6)

N.A.  

N.A.  

N.A.  

S 
N.A.  
N.A.  

D 

N.A.  

D 

D 

N.A.  

N.A.

i -J

N.A.  
N.A.

I~ah~ra~nI~oi Iflmi~I
N.A.  

24M 

24M 

24M 
24M 
N.A.  

24M 

N.A.  

24M 

24M 

1sM 

N.A.

24M 
1BM

L

.~)A.. -t
I U~LJ .d4.........~ ~

24H 

N.A.  

N.A.  

Q 
24M 
24M 

N.A.  

24M 

24M 

24M 

N.A.  

iM

I A 
M

I-

Low-Low 

Limit Switch 

Acoustic Monitor 

Acoustic Monitor 

Sample line common with monitor R-13

Amendment No. 10, 1$, 51, 05, 07, 70, 031, 7U, 130, 17, 12, 111, 7S, zoo, zoo,

W,400V Safweard', Bus _nde *6ta 6arm./
(--A-' 3*)

Cairtesft Rema rks

I

M w



0

HIPTE- HAf UP' 

Channel Descriptio 

25. Level Sensor 

26. Volume Contr 

27. Boric Acid M 

28. Auxiliary Fe 
a. Steam Gen 
b. Undervolt 
c. Main Feed 

29. Reactor Cool 
Margin Monit 

30. PORV Positlo 

31. PORV Positio 

32. Safety Valve 

33. Auxiliary ret

Un 

s in Turbine Building 

ol Tank Level 

akeup Flow Channel 

edwater: 
erator Level 
age 
water Pump Trip 

ant System Subcooling 
or 

" Indicator 

" Indicator 

Position Indicator 

edwater Flow Rate

TAOLL1, "- ISheet 4 of 61

r. ......1

-i - i indnax" I
N.A.  

N.A.  

N.A.  

S 
N.A.  
N.A.  

D 

N.A.  

0

N.A.  

24 

24H 

24 
24H 
N.A.  

IM'**

24 

N.A.  

N.A.  

0 
24M 
24H 

N.A.  

24H 

24 

24H 

U a

Low-Low 

Limit Switch 

Acoustic Monitor 

Acoustic Monitor

3.]4. pa eeant e nt ingoonef N.A. .A. 18M Sample line conijow-with monitor R-I3 

35. Loss of Power a. 480v Bus Undervoltage Relay N.A. 24H 

b. 480v Bus Degraded Voltage Relay N.A. 19BM 
" _ c. 480v Safeguards Bus N.A. 24 N Undervoltege Alarm 

36. Containment Hydrogen Monitors D Q M

Amendment No. )I, Ad. 31, 03, 7. 7A. 03, 123, 3IM, 137. 142. 133. 259,216, 169



~..3.3,I, 1'u R PS Jta ESFA S 
4AM-.1-1" (Sheet 5 of 6)

Channel Description

37. Core Exit Thermocouples

Check
I Caibrin est

24M N.A.

IRpmarkA

38. Overpressure Prot ction System D 18 (1) im 1) Calibration frequency for OPS 

3.q.11- (OPS) sensors (RCS pressure and 

I I IItemperature) is 24 months

44L.

Reactor Trip Breakers 

Reactor Trip Bypass Breakers

N.A.  

N. A.

N.A.  

N.A.

(.e3.33..

41. Reactor Vessel Level Indication D 24M N.A.  
I- '1"T5 '3 ~System (RVLIS) 

SEE IT'S 42. Ambient Temperature Sensors D 24M N.A.  
Within the Containment Building

1) Independ m-toperatlon of un er
volta and shunt t p attachment 

2) dependent ope tion of und 
voltage and Rrnt trip fro 
Control Ropi(rmanual push- tton 

I Manual hunt trip pr r to each 
use 

ndependent op ation of under
voltage and unt trip from 
Control Ro manual push-button 

Automati undervoltage tri .

rrs 2.7.10

43. River water Temperature # 
(installed) 

44. River Water Temperature # 
(vortable)

S (1) Q (2)

P A.  

N. A.

1) Check against installed 
instrumentation or another 
portable device 

2) Calibrate within 30 days prior to

T3.3.t"14 I45. Steam Line Flow I...I 1 Engineered Safety Features circuits T .
only ".

Amendment No. 3, S0, 65, 70, 70, 91, 00, 107, 175, 720, 137, l90,

AEE C s 5.33

Calibrate Test

107, zoo, zoo,



TABL .i1-1. (Sheet 5 of 6)

Channel Description Check Calibrate ULt
IL 4 I -I

37. Core Exit Thermocouples 

38. Overpressure Protection System 
(OPS) 

39. Reactor Trip Breakers 

40. Reactor Trip Bypass Breakers 

41. Reactor Vessel Level Indication 
System (RVLIS) 

42. Ambient Temperature Sensors 
Within the Containment Building 

43. River Water Temperature # 
(installed) 

44. River Water Temperature # 
Innrlnhl a

D 

D 

N.A.  

N.A.  

D

S 

5 (1)

24M 

18M (1) 

N.A.  

N.A.  

24M 

24M 

18M 

Q (2)

-~ ~ ~~ ortable!--.* I

45. Steam Line Flow S S£ 5 3 Z.I 24M 
SR3.3.2.7

N.A.  

18M 

TM (1) 

24M(2) 

(1) 

24M(2) 

24M(3) 

N.A.  

N.A.  

V.A.  

N.A.

Q 
Se,33Z.'

-t------- U a I - A -

Amendment No. M, , 0, 79, 70, 03, 00, 107, 25, 120, M7, zoo, 

3 i94

1) Calibration frequency for OPS 
sensors (RCS pressure and 
temperature) is 24 months 

1) Independent operation of under
voltage and shunt trip attachments 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

1) Manual shunt trip prior to each 
use 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

3) Automatic undervoltage trip 

1) Check against installed 
instrumentation or another 
portable device 

2) Calibrate within 30 days prior to 
use and quarterly thereafter

Engineered Safety Features circuits 
only

U~Z, zoo, zoo,

I.
SEE e-rS 

"wee, u

I
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Check Q~)I Calibrate Test
Ch1 4 ~ l -=-4.XA-I Teat

37. Core Exit Thermocouples 24H 
S R3.1533L

-~ a * ~.- i * 9
38. Overpressure 

(OPS)
Protection System

39. Reactor Trip Breakers 

40. Reactor Trip Bypass Breakers

D 

N.A.  

N4.A.

18 (1) 

N.A.  

N.A.

-- I------ t 1 .1

41. Reactor Vessel Level Indication 
System (RVLIS) SC3\3'

t 4
241

18 

TM (1) 

241(2) 

(1) 

24M(2) 

24M(3) I~~~

N.A.

Ramarkm

1) Calibration frequency for OPS 
sensors (RCS pressure and 
temperature) is 24 months 

1) Independent operation of under
voltage and shunt trip attachments 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

1) Manual shunt trip prior to each 
use 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

3) Automatic undervoltage trip

-N L.Z
-9 .3 L L U

42. Ambient Temperature Sensors 
Within the Containment Building 

43. River Water Temperature # 
(installed) 

44. River Water Temperature # 

(portable) 

45. Steam Line Flow

I D I244 I N. A. - -

S 

S (1)

18 

Q (2) 

24M

N.A.  

Q
I I I

1) Check against installed 
instrumentation or another 
portable device 

2) Calibrate within 30 days prior to 
use and quarterly thereafter 

Engineered Safety Featur es circuits 
I~.

Amendment No. 30, 10, 01, 7E, 70, 03, 00, 107, US, 110, 137, zo,

T233 - I T15811,-,1
Channel Descripltion

S

GIrTEe.  

t le K ue

S33.3 

V

I

II 1 ~__ ____ _ -.-.-. IIU

UZloll 161, 1

I



T 4-1
Channel Description

37. Core Exit Th~rmnr~dIIn1Da

Overpressure 
(OPS)

Protection System

IT 3.3.3 

e 3.q. Iz.q 
Sk 3.Y 12.f, 

I

d
f-I,

Check

N.A.

N.A.  

D 

D 

S 

S (1) 

S

(Sheet 5 oi 6)

Remnarks

. .. . ..... . t.: i N.A. 18I M I Core~ ~ ~ ~ Exi Throd -

18M (1) 

,Sq k 34q 17.7,

N.A.  

N.A.  

18M***** 

24M 

18M 

Q (2) 

24M

2411

~ I 2.C.

24M(2) 

(1) 

24M(2) 

24M (3) 

N.A.  

N.A.  

N.A.  

N.A.

L ______ I ______L
Amendment No. 30, 4, 05, 74, 70, 93, 9S, 107, 125, 120, o7, 140, 142, 164, 169

.Q

1 ) Calibration frequency for OPS Sensors (RCS pressure and S 
temperature) is 24 months. 3.Y ,lZ,' 

tr*ndepen Q'enE -opera ET1on-o F un 

voltage and shunt trip attachments 
2) Independent operation of under

voltage and shunt trip from 

Control Room manual push-button 

1) Manual shunt trip prior to each 
use 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

3) Automatic undervoltage trip 

1) Check against installed 
instrumentation or another 
portable device.  

2) Calibrate within 30 days prior to 
use and quarterly thereafter.  

Engineered Safety Features circuits 
only

TSc~JI 

ITS

39. Reactor Trilp Breakers 

40. Reactor Trip Bypass Breakers 

41. Reactor Vessel Level Indication 
System (RVLIS) 

42. Ambient Temperature Sensors 
Within the Containment Building 

43. River Water Temperature # 
(installed) 

44. River Water Temperature # 
(portable) 

45. Steam Line Flow

I I I" 
"

l

I

I aibae Test
Lg "
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MAS7_ 

Ii Ru

L-CO 3.j.s

C7, 
M1 s1 F,

Channel Description 

37. Core Exit Thermocouples

38. Overpressure 
(OPS)

Protection System

39. Reactor Trip Breakers 

40. Reactor Trip Bypass Breakers 

41. Reactor Vessel Level Indication 
System (RVLIS)

Check 

D 

D 

N.A.  

N.A.  

D

24M 

1BM (1) 

N.A.  

N.A.  

24M

F0- .. . ,. .

42. (Ambient a..e.a...  
S itjMrthe CowainmepeBuilAnf

43. River Water Temperature 0 
(installed) 

44. River Water Temperature # 

(portable) 

45. Steam Line Flow

S (1) 0 (2) 

24M

N.A.  

1984 

TM (1) 

24M(2) 

(1) 

24M(2) 

24M(3) 

N.A.

N.A.

Amendment No. 3, $0, 05, 7%, 73, 31, 03, 107, X17, 270, 107, 190, M12, 100, ZOO,

Remarks 

1) Calibration frequency for OPS 
sensors (RCS pressure and 
temperature) is 24 months 

1) Independent operation of under
voltage and shunt trip attachments 

2) Independent operation of'under
voltage and shunt trip from 
Control Room manual push-button 

1) Manual shunt trip prior to each 
use 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

3) Automatic undervoltage trip

1) Check against installed 
instrumentation or another 
portable device 

2) Calibrate within 30 days prior to 
use and quarterly thereafter

Engineered Safety Features circuits nl~

I

F D L-34"

(Sheet 
5 of 

6)

i

WI RB I
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it m 

I
43. River W t emp ie'

(instal 

44. River Water perature # 
(portabli

- alteam A"5C e .Lw

Check 

D 

D 

N.A.  

N.A.  

D

S () (1)

Channel Description 

37. Core Exit Thermocouples 

38. Overpressure Protection System 
(OPS) 

39. Reactor Trip Breakers 

40. Reactor Trip Bypass Breakers 

41. Reactor Vessel Level Indication 
System (RVLIS) 

42. Ambient Temperature Sensors 
Within the Containment Building

Ix Q (2) 
L. I.~..

-& .A%.

Amendment No. X0, BE, 00, 71, 70, OX, 00, 107, , 1US, X7, 110, 102, 100, 0,

Remarks 

1) Calibration frequency for OPS 
sensors (RCS pressure and 
temperature) is 24 months 

1) Independent operation of under
voltage and shunt trip attachments 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

1) Manual shunt trip prior to each 
use 

2) Independent operation of under
voltage and shunt trip from 
Control Room manual push-button 

3) Automatic undervoltage trip

S, cne iagainst 1JStalle Sinstrumenta n or another 
portabl evice 

2)1 ibrate within days prior to 
use and quart y thereafter

Engineered Safety Features circuits

0

3.7.iO.t

I
I
N

I

24M 

18M (1) 

N.A.  

N.A.  

24M 

24M

Tet 

N.A.  

18M 

TM (1) 

24M(2) 

(1) 

24M(2) 

24M(3) 

N.A.  

N.A.

l

Q (2)
Lm



TABL- 1 -1 (Sheet 6 of 6) ITS 1.0

Table Notation

* By means of the movable incore detector system 

Quarterly when reactor power is below the setpoint and prior to each 
startup if not done previous month.

** This surv llance requirement 
no la than April 26, 1997 

*** Thi surveillance requi ment 
n later than May 12, 997.  

**/This surveillance equirement 
no later than y 14, 1997.

be extended on a o time basis to 

may be extended n a one time basis to 

mI may be ex ended on a one time basis to

# These requirements are applicable when specification 3.3.F.5 is in effect only.

## The "each shift" frequency also requires verification that the DNB parameters (Reactor Coolant Temperature, Reactor Coolant Flow, and Pressurizer Pressure) are within the limits of Technical Specification 3.1.H.

(S-Each Shift (i . ., at least once per 12 hours W - Weekly " 
iP - Prior-o each startup if not donepf'evious week 
IM - Mcnthly 
INA -Not Applicable 
9Q' - Quarterly 
D - Daily 
'18M - At least once per'48 months 
!TM - At least ever wo months on a staggered ktst basis (i.i 

per month) 
24M - At lea once per 24 months 

\6M - At jast once per 6 months

e-, one train

Amendment No. Z37, Z5U, Z57, "Z00, USJ, Z70, 181

SE3
I~r 3.0

SEE 
rrs.

e. q ~ -
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ITS 3.3,1
TABLE (Sheet 6 of 6)

T~.~-i 1 L 
SRZ.3.I.~,

A

SEE

%'~~able notation 
iffByDaeens 0 -- = m vHl core Mtec~ r sf 

Quarterly when reactor power is below the setpoint and prior to each ( up~~i not done previous iii . ... ...- -

no lat than April , 1997.  
* T' T surveillanc requrement 

./o later thany 12, 1997.

** Tissurveillance requirement et baitj 

1-- noi slrte lanc re 4ireen y be extended on one time bsst 3.7.10 no later hnan Ma 14, 1997. f

# These requirements are applicable when specification 3.3.F.5 is in 
effect only.  

## The "each shift" frequency also requires verification that the DNB QEE ITS a.q I parameters (Reactor Coolant Temperature, Reactor Coolant Flow, and 'Pressurizer Pressure) are within the limits of Technical Specification 
S - Each Shift (i.e., at least once per 12 hours) 

- 3."1 W - Weekly 

P -P Prior to each startup if not done previous week M Montnly

may betended on a one

-" NA - Not Applicable 
,O - Quarterly 
D - Daily 
18M - At least once per 18 months 

ITS f-0 TM - At least every two months on a staggered test basis (i.e., one train per month) 
24M - At least once per 24 months 
6M - At least once per 6 months

Amendment No. Z37, ZS, Z67, ZOO, ZOO, Z70, 181 

CT2 . qi
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"LL -1. (Sheet 6 of 6) ITS 3.4.1 

Table NotationTcc O4 
By means of the movable incore detector system 

Quarterly when reactor power is below the setpoint and prior to each 
startup if not done previous month.  
This survei kance requiremen-ay be extended a one t to 

no late r an April 26, 1 

( Thi urveillance re irement may be e ended on a one ti basis to 
n later than May 1997.  

* This surveil nce requirement y be extended on a e basis to 
no later an May 14, 1997..

# These requirements are applicable when specification 3.3.F.5 is in 
effect only.  

## The "each shift" frequency also requires verification that the DNB 
R 3.iI parameters (Reactor Coolant Temperature, Reactor Coolant Flow, and Pressurizer Pressure) are within the limits of Technical Specification 3.1.H.  

S - Each Shift (i.e., at least once per 12 hours) 
W - Weekly 
P - Prior to each startup if not done previous week M - Monthly 
NA - Not Applicable 
Q - Quarterly 
D - Daily 
18M - At least once per 18 months O TM - At least every two months on a staggered test basis (i.e., one train 

per month) 
24M - At least once per 24 months 
6M -At least once per 6 months 

Amendment No. Z37, Z , 7, ZOO, Z9, Z70, 181



"ULL.41 (Sheet 6 of 6) ITS 3.5.1 

Table Notation &ILci&.04 
* By means of the movable incore detector system 

** Quarterly when reactor power is below the setpoint and prior to each 
startup if not done previous month.  

This urveillance reirement may b extended on a o e time basis o 
no ater than April 6, 1997.  

**-* This surveilla e requirement ay be extended a one time b is to 
no later tha May 12, 1997.  

Ti***** s su eillance requi ment may be ext ded on a one t .e basis to 
no la r than May 14, 997.  

# These requirements are applicable when specification 3.3.F.5 is in 
effect only.  

## The "each shift" frequency also requires verification that the DNB parameters (Reactor Coolant Temperature, Reactor Coolant Flow, and Pressurizer Pressure) are within the limits of Technical Specification 
3.1.H.  

S - Each Shift (i.e., at least once per 12 hours) 
W - Weekly 
P.- - Prior to each startup if not done previous week 
M - Monthly 
NA - Not Applicable 
Q - Quarterly 
D - Daily 
18M - At least once per 18 months-* 
TM - At least every two months on a staggered test basis (i.e., one train 

per month) 
24M - At least once per 24 months 
6M - At least once per 6 months 

Amendment No. Z7, Zj, Z67, .Z40, ZOO, 170, 181



TABLL4-1-1 (Sheet 6 of 6 ITS 3.7.10 

Table Notation 

* By means of the movable incore detector system 

f ** Quarterly when reactor power is below the setpoint and prior to 
each startup if not done previous month.  

C75 

t1 A~ P- K~ UP 

1 # These-red ement e appli hen spion . is in 
e ff only.e 

## The "each shift" frequency also requires verizication bat the LH 
parameters (Reactor Coolant Temperature, Reactor Coolant Flow, and Pressurizer Pressure) are within the limits of Technical Specifilation 'I ~ 3.1 .1.  

S - Each Shift 
9_E -W - Weekly 

P - Prior to each startup if not done previous week 
C7-5 M - Monthly 
tI ASTIL NA - Not Applicable 0. - Quarterly 

D - Daily 

18M - At least once per 18 months 
TM - At least every two months on a staggered test basis (i.e., one train 

per month) 
24M - At least once per 24 months 
6M - At least once per 6 months 

Amendment No. Z37, Z51, X57, ZOO, ZOO, 170,
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_____________________nzumucz Fmt sawuma Bull

ANN"

WIr~tium Atvtv
- -- I

G .. . - - - i

NUILaN

- z.

E "xygl n and Chlokt a 3 tim e per 7 days 3 -ym SEf Coneentration 
RELOCATEFD fluorides Concentration Veekly 10 day.

9EIE 

M AC,.E

("s/

I 4.2.
U batninat San *I!

A .. . - 2- A a -.
F S flSyeW aof 

1-131. 1.133. 1.135
"* Per 14 ay

(ld

.3 I - 4 .4 5
2. Berie Acid Tank Soren Concentration.  

chloride*
Weekly 10 days

3. Spray Additive tank Pa.H Concentration Monthly 45 days 

4. Aeeumlatorm broe Coneontratln Monthly 43 days 
S. Refueling Water Storae Soren Concentration Monthly 45 dja 

Tank P. Chlorides 

aros Activity quarterly 16 weka 

S. Secendary Coolant 1-131 Squivalent (Isotopic Monthly 45 days 
Analysls) 

Gross Activity 3 time per I dayj 3 days 
7. Ceeponent Cooling Vater Cress Activity. Corrosion Nonthly 435daya 

1 Imbibitar and pH I

O. Spent Fuel ?eel 
(when fuel stored)

Oee Activity Soron 
Concentrat ion. Chloride@

Monthly 45 days

Aaendment No. 139

kJ asil~

i

,(L- -D3 

--:W 3

A .... A bP • FI
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F 2 fvs/yoA
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l&1LL4.1-2 (Sheet I of 2) 

MUMIUI IPOR SAMPNGW Tamrn 

AMR"n lntwna Analva 

1. Reactor Coolant Cross Activityll ' d3y/veek" e  3 days414 

Trititu Activity Weekly"I 10 dtays 
boron concentration 2 days/week 5 days 
Radiocheical (gamo),2' Monthly 4S days 

Spectral Check 
Oxygen and Chloride@ 3 time per 7 days 3 days 

Concentration s 
Fluorides Concentration Weekly 10 days 

i Deteruination M' Soil.Annually 30 weeks 
leotopic Analysis for Once per 14 day. s"' 20 days 

1-131. 1.133, 1.135 

2. Boric Acid Tank Boron Concentration. Weekly 10 days 
Chridee

3. SrayAddiiveTank MaC Conentrat on onthy45 days

S. Retooling Voter storeo Boron Conceontration Monthly 
TAk PH. Chlorides 

Gross Activity Quortorly 
6. Secondary Coolant 1-131 equivalent (lIotopic Monthly 

Analyeis) 

Gross Activity 3 tiNe per 7 days 
7. Component Cooling Voter Cres Activity. Corrosion Monthly 

Inhibiter end pH 
O. Spent Ftuel Pool Gross Activity Soron Monthly 

(when fuel stored) Concentration. chlorides 

Amndmnt No. 139 

f~d4~A C3.ib I A A A. A.

O

I
4. £cc.inalator. Boron Concentration (AS davl~

4$ days 

16 weeks 

45 days 

3 dayo 

45 day.  

4S days

1 R 19, 501 ,.
NsON ConcentrationS. Spray Additive Tank Monthly 45 dew

4. Accumulators lortConeontration 0"_th4_-b- 31 dA..w (4, S d a _



TAItA 4M-2 (Sheet I of 2) 

IUtQu=Imx2 FOM SAMPUr G U1 

Jt Analyst. freaene ~i m T J Qim 

1. Reactor Coolant Groe Activityll $ d 3 daye") 
Tritium Activity Weekly t i , 10 day* 
Boron concentration 2 days/week 5 day* 
Rediechealcel (game)"'1 Monthly 45 days 

speetral Check.  
Ouygen and Chloride@ 3 times per 7 days 3 days 

Concentration$ 
Fluorides Concentration Weekly 10 days 

i Determination 490 Semi-Annually 30 weeko 
Isotopic Analysis for Once per i. days"' 20 days 

1-131, 1.133. 1-135 
2. Brie Acid Tank iere Concentration. Weekly 10 day.  Chlorideas 

3. Spray Additive Tank PaOl Coneontration Monthly 45 dlys 
• £ - i • i_- ---rnoen a!

i I , i5. Refuelina Water Stra DO-. ....... I..
CID~ 

E ~ea
Tank

Uh. w .Ki on

Coss8 Attivity It. soeondarv Coolant t1 ~ a.. I'IrY Iwek-

(AS dsyij

7. c-m
- - --T-'-'- - 5 .*&%or

*~ss q90 vliH |i sotopic 
Analysis)

aroas Activity

Nnthly

. ti.m -- I 
n P- a 4 uua

S days

vros Activity. Corrosion

. Spent Fuel oo l ro ao Aet v ty Bron Nmothly 05 day s' Sphen fuel storel 
Irnh ivity a ooN I.(n luel tored)C onentration. Chlorides

Monthly

Amendment No. 139

oD ,
0* 010WWK Nr# eMlfltr.tlM

7(E!)

. ... j ........

I I |ma t • dJAum

45. days
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FUQUICIU PI SANFLIMO ?3TI 

Iam" Analyis Frosuenc Between Antlvim 

I. Reactor Coolant Gross Activityl S days/week,1'4", 3 day4e14 
Tritlium Activity Veekly"' 10 days 
Boron concentration 2 days/weok S days 
Itdochocb. al (samm)"t Monthly 45 days 

spetral Check 
Ouygen and Chlorides 3 times per 7 days 3 days 

Concentration 
Fluorides Concentration Weskly 10 daym 

i Deteruination M' Semi-Annually 30 w0e:s 
Isotopic Analysis for Once per I days"'l 20 days 

1-131. 1.133. 1-135

2. Sorie Acid Tank oron Concentration.  
Ohlaridac

Veekly 10 days

I I 1-..-- -

I @m*M* JAEI~lrn Y..b m _l i J i J f -I
1 0 wa 'A10w .... 0- 0-# a aUfE -4 - - n *

4. Aecuaulators oron Concentration Monthly 4S dews
S. Refueling Vater Storage Boron Concentration Nonthly AS days 

Tank pH. Chlorides 

Iross Activity quarterly 1Ueek.  

6. Secondary Coolant 1-131 equivalent (Isotopic Nonthly A5 days 
Analysis) 

Gross Activity 3 times per 1 days 3 days 

7. Component CoolingeVater Gross Activity. Corrosion Monthly AS days 
Inhibitor and pN 

0. Spent ruel pool Cross Aetivity Boron Nonthly AS days 
(when fuel stored) Concentration. Chlorides 

I II J-

Amoemment No. 139

h A SlWQ_ 

tndruI

IAtu
,4& !3.L.,

Is F 
IS~tQ 

t~i A v r
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link Lml Eiru i fat e iAnOJ . l w.  

I. oeater Coolant gross Actvityll' 5 days/week t 100) 3 day6 6 
Tritim Activity Vookly € !  

10 days 
Doren eeCentrotltn I days/weak $ days 
Madloe emleal (8amoJ" "onthly 43 days 
Upetral Coeek 

oxygen and Chlorldes 3 time& per I day. 3 days 
Concentrat ie 

Fluorldoe Concentratlon Weekly t0 days 

D etermlnatlon ' Seml.Anuwally 30 woke 
Isetople Aslysls fair One. per 1 days",' to days 1-131. 1.13). 1-135 

2. S'ort* Aeld Tank sores Coeeentratlen. Weekly 10 days Chloidoe@ _______________ tnr3.  
3. Spray Additive ioo now Conmtratlon Notbly 43 daye 
4. Lemalators soree eneontratlee Noethly 43 days 
S. befuolin Water Storage moron Cuonentratla. Nnsthly 43 days 

TWA pH. Chlordso 

_ _" Cress Activity Quarterly 16 mes

16. Secondary Coelant C-I)1 1e Ivalent (Isotopic Nmthly 43 days

Inlh~ld4 r-. *Im~ -- .... ::.--. - ...  

8. spentreel pool G roess ativlty 4-9re 
Scube. los orated) Coeetratle. Chlrldodea 

Ameodent eo. t39

0

1

U

| |lie lili! • Aili
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IAN" AMIRII £ niag Betwoon, Amalis 
1. Reactor Coolant Gross Aetlvlty1 O $ days/weok461141 3 dayo."' 

Tritiem Activity Vooklyl os 10 days 
Boron concentration 2 days/weok $ days 
tadecheowleal (gies)'3 ' Nonthly 05 days 

spectral Check 
Onygen and Chloride* 3 times per ? days 3 days 

Concentration 
Fluoride* Concentration Veokly 10 days 

i Doteruinatlon 49, Seal-Aenually 30 wooks 
Isotopie Analyols for Once per 14 days" s' 20 days 

t*131._3.133._1.135 ____________ 

2. Beri Acid Tank ser* Concentration. Wekly 10 days 
Chlorides 

3. Spray Additive Tank 1adH Concentration oethly 45 days 
4. Accumulators $oro Concentration Nathly 45 days

3. bolling Veter Storage 
Tim

.. seeiwry Colant

BorenConentraihn 
pM, Chloride@ 

GroomActivity

1-131 equivalent (Isotopic

CroasoActivity

Amendment No. 139

Nenthly

GrossaWI Act ..

-,31"

... -*-. i~ I A1" . uy--- V.. ye a mys 
I. Ceponent Cooling Vater Croess Activity. Corrosion Nonthly 45 days 

Inhibiter and pM 

S. 1pdnt Fuel ?ool Croe Activity Boren Monthly 45 days w(hen fuel stored) Concentration. Chloride*

45 day* 

ad .L

0

3, 7,7, l
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VUQUCRUFOR SANVUNO 111513

Cress Activitylso 
Triti Activity 
Boren c.ncentration 
tadicchoeleal (saws)' 

Ineetral Chock
Ouygey and Cloride@ 

5cnt rati'on 
tordes Conce aton 

Determination 421 
Isotopie Analysis for 

1-131. 1.133. 1-135

Frannnrv
MUhmaLft1t 
3aliimf i Iilvu Iff - - --- M 5

S dayo/rook"'1 "" 
Weeklyf

lo 
2 days/week 
monthly

days 
days 
days

I. & -

> ties per 
Weekly

7 day. 3 day.  

10 day.l
-'-- .1 T

Sent-Annually 
Once per 14 days"'

30 Wee:6 
20 days

2. toric Acid Tank Boren Concentration. Weekly 10 days 

3. Spray Additive Tank MNH Concentration Monthly 45 day* 

4. Accuolators boron Concentration Nonthly 45 days 

S. Rtooling Water Storage Boron Concentration Monthly 45 days 

Gross Activity Quarterly 16 weeks 

6. Secondary Coolant 1-1)1 Equivalent (Isotopic Nonthly 45 days 

Gross Activity 3 time per I days 3 day.  

1. Coeponent Coolin .Water Cros@ Activity. Corrosion Honthly 45.days 
Inhibitor and pH__

O. Spent ruel Pool 
(when fuel stored)

gross Activity Boron 
Concentration. Chloride*

AMendaent No. 139

monthly 45 days

,.-% IO davmJi

0.

_(E)
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I FU~~~~~~nqIuacits MOR SANFLINO ?33T3 __________
.atC 

1. Reactor Coolant Cross Activityl' 
Tritium Activity 
Boron concentration 
Ladiochoelcal (gi}(),aP 

Spectral Check 
Oxygen and Chlorides 

Concentration 
Fluorides Concentration 

i Determination 420 
Isotopic Analysis for 

1-131. 1-133. 1.135

S dayo/wook"114 
Veokly"l

) 

2 days/week 
Honthly

3 times per 7 days 

Weekly 

Semi-Annually 
Once per 14 daysl

Between Anlyis 

3 days1'' 
10 days 
5 days 

AS days

3 days 

10 days 

30 wee: 
20 days

T 60 
M rr' 

C 

C

8. Spent Fuel Pool 
(when fuel stored)

Oroe Aetivity Boron 
Concentration. Chlorides

monthly 45 days

2. riBdoron-jhod"n on WVew daysi 
Chlorides 

3. Spray Additive Tank N6o.W Concentration Monthly 45 days 

4. Accumulators Doren Concentration monthly 45 days 

S. Refuelin Vater Storage Doron concentration Monthly 45 days 
TWA PH. Chlorides 

Crose Activity Quarterly 16 weeks 

6. 3econdary Coolant 1-131 9quivalent (Isotopic Monthly 45 days 
Analysis) 

cross Activity 3 time Pir 7 days 3 days 

7. Component Cooling Vter gross Activity. Corrosion Monthly 4Sdays 
Inhibitor and pH

Amendment mo. .139
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St~ 3~j~

TAILI A-1-2 (Sheet 2 of 2) 

KIQURECIKS FOR $AMPLINC TESTS 

FOOTNOTES: 

(1) A gros activity analysis a l conoist f the qu itative LA.i 
mesaremont o the totea radioact ty of a primar to ntin to of ACA/ . A

(2) A radioc uical an a ss shgal cosist o the quant ativ m4aur ont of sac radionuc de with ha life Sre or than2 .  10 a utes Saki up at I at 930.t4o the rimary Go ant.  

(--) i determination will be .startea whon the ros actIvit L.2 naeys nI 1heesi • o ] A ... . -r_ -.... t-.

(4) Whenever the Gross Failed Fuel Monitor is Loperable, the EE: sapling frequency shall be increased to twice per day, five days per week. The mazimum time between analysos shall be 
ELW F)-rs sixteen hours for the two saples taken on a given day and three days between daily enalysis. This accelerated 

sampling frequency need only be performed until the Gross Failed Fuel Nonitor is declared operable.

(S) Once per 4 hours Whenever the DOSE EQUI 
1.0 PCi/cc or one sample after two b 
hours [showing a thernal power change 
Of the rated thermal power within a one

2ub. Ad.A.,I
CVALENT 1-131 exceeds 
ours but before six 
exceeding 15 percent 
-hour period.  

, 3.q16-2).

L, 4
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LE A-1-i (Sheet 1 of 2) 

MOUENCIES -O zOUIPT TESTS

-I- Control Rods 

2. Control Rods

3. Pressurizer 
Safety Valves 

4. Main Steam 
Safety Valves 

5. Containment 
Isolation System 

6. Refueling System 
Interlocks

Primary System 
Leakage

S. Diesel 
Generators Nos.  
31, 32 & 33 
Fuel Supply 

9. Turbine Steam 
Stop Control Valves 

10. L.P. Steam Dum.  
System (6 lines) 

11. Service Water System 

12. City Water 
Connections to 
Charging Pumps and 
Boric Acid Pipinq

Rod drop times of all 
control rods 

Movement of at least 10 
steps in any one direc
tion of all control rods,

Set Point 

Set Point 

Automatic actuation 

Functioning 

Evaluate 

Fuel Inventory 

Closure 

Closure 

Each pump starts and 
operates for 15 minutes 
(unless already 
operating) 

Temporary connections 
available and valves 
operable

24M 

Each refueling, prior to 
movement of core 
components 

5 days/week 

Weekly 

Yearly 

Monthly 

Quarterly 

24M

* re -r Sae sst duen- 1te- than M 1996 - ef iln- oul -5iUt no later .tan May 31$,l9 97.J O-..ta J,
TSC~ ??-j

Amendment No. ZO, Zi, J3, 61, 93, 99, 125, 126, Z27,
129, Z33, ZU4, Z5, 178

80e18.
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(Sheet-_ , of 2)

FOR 2)

1. Control Rods 

2. Control Rods

hi u-rE L 

M -41-L

12. oeratn 

. to Tem c y 24;? *The turbine steam stop and control valves shall be tested at a frequency determined by the methodlogy presented in WCAP-1l52, nProbabilistiz Evaluation nf Reduction in Turbine Valve Test Frequency, * as updated by Westinghouse Report. WOG-Trr-93..7, "Update of BB-95/96 Turbine Valve kEOCATEi)> Failure Rates and Effect -an Destructive Overspeed Probabilities..- The maximmi test interval for these valves shall not exceed six months.  surveillance interval extension as per Technical Specification 1.12 is not applicable to the maxinm test interval.  

Amendment No. X0, 1j. J;, %S.0 X2- IP MS, UI X

Rod drop times of all 
control rods

Movement of at least 10 
steps in any one direc

_ "on of all control rods 

Set Point 

Automatic actuation 

Functioning 

Evaluate 

Fuel Inventory 

Closure 

Closure 

Each pump starts and 
operates for 15 minu.. , 
(unleg already

24H 

vey 31 days during 
reactor critical 
operations 

sII,4'4avuIr,

24M 

Each refueling, prior to 
movement of core 
component~s 

5 days/week 

Weekly 

Not to exceed 6 months-' 

Monthly 

Monthly

3. Presuszer Safety valves 

Safety Valves 

5. Contanmn 

7- Prim Stem 

Leakge 

S. Diesel 
Generators Nos.  
31, 32 & 33 
Fuel Supply 

9. Turbine Stem 
Stop And Control 
Valves 

10. L.P. Steam Dump 
System (6 lines) 

11. Service Water System

12. City Na,



'Ax~r Von sOp I S3 .1 

3. /1 U 
T
mm -' -' ' e-QOR R I X ; .- .A

1. Control Rods 

2. Control Rods 

3. Pressurizer 
Safety Valves 

4. Main Steam 
Safety Valves 

5. Cotainment 
Isolation System 

6. Refueling System 
Interlocks

U. Di.esel.  
Generators Nos.  
31, 32 & 33 
Fuel Supply 

9. Turbine Steam 
Stop And Control 
Valves 

10. L.P. Steam Dump 
System (6 lines) 

11. Service Water System 

12. City water

I~a~V
Rod drop times of all 
control rods 

Movement of at least 0 
steps in any one direc
tion of all control rods 

Set Point 

Set Point

Automatic actuation

Functioning

Closure

Closure 

Each pump starts and 
operates for 15 minu..: 
(unlest already 
operating)

24M 

Every 31 days during 
reactor critical 
operations 

24M* 

24M

Each refueling, prior to 
movement of core

Not to exceed 6 months.*

Monthly 

monthly

L..nnections to ITemporary connections24 Charging Pumps and available and valves 
foric Acid ping operable 

fPres izer &fety V ve seWoint tqit due nlater~a M/9!6^ tdef,'e uj1 thex rei~eling ouitage :t oLat r t-han )Eay Y19z The turbine stem stop and control valves shall be tested at a freen determined by the methodology presented in WCAP-I15M, EP.obabilltr.  Evaluation nf Reduction in Turbine Valve Test Frequency, as updated by Westinghouea Report, WOG-TVTF-3-..17 Update of BB-95/96 Turbine Valve Failure Rates and Effect on Destructive Overspeed Probabilities. The maximuf test interval for these valves shall not exceed six months.  Surveillance interval extension as per Technical Specification 1.12 is not applicable to the maximum test interval.  

Amendment ft. 10, U. J1, %%, %J, ~9 ,Z. X 2 

-. c-97/D

a

SET' 
e-7S 
t1srn~i 
11 F*kkuf

il 

'IAs

Check
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ITS 3.6.3

Rod drop times of all 
control rods 

Movement of at least 10 
steps in any one direc
tion of all control rods 

Set Point

Set Point

6. Rftuelin System PuI in InterlocksFncong

7. Primary system 
Leakage 

S. Diesel 
Generators Nos.  
31, 32 & 33 
Fuel Supply 

9. Turbine Steam 
Stop And Control 
Valves 

10. L.P. Steam Dump 
system (6 lines) 

11. Service Water System 

12. City Water 
L-nnections to 
Charging Pm and 
Boric Acid iiv

Evaluate 

Fuel Inventory 

Closure 

Closure 

Each pump starts and operates for 15 minu...: 
(unless already 
operating) 

Temporary connections 
available and valves

24M 

Every 31 days durn 
reactor critical 
operations 

24M'

Movement of core 
components 

5 days/week 

Weekly 

Not to exceed 6 montbh*s

Monthly 

Monthly 

24M(

- _M -_-lJ---te I

-" Pressizer fetyV ve setpoint qdt d , p6 a.  ~dfew~theAxt re Nelnt OtU9taeuk=+)6, lat~r th a .a~4 =3 , 7 *The turbine- steam stop and control valves shall be tested at a' fre-ency determined by the methodology presented in WCAP-1152S, "Probabilintiz Evaluation nf Reduction in Turbine Valve Test Frequency, . as updated by Westinghouse Report, WOG TVT-g3.. 17 , *Update of 39-95/96 Turbine valve Failure Rates and Effect -an Destructive overspeed probabilities. T he maximum test interval for these valves shall not exceed six months.  surveillance interval extension as per Technical Specification 1. 12 is not applicable to the maximum test interval.  

Amendment No. 10, . l. J1, XZe. r t . n

Control Rods

2. Control Rods 

3. Pressurizer 
Safety Valves 

4. Main Steam 
Safety Valves

c.L 

v)

9a 3.

1 0 . ... L_
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of 2)

SCheck 

Rod drop times of all 
control rods 

Movement of at least 10 
steps in any one direc
tion of all control rods 

Set Point

4. Main Steam Safety Valves 

5. Containmn 
Isolation System 

6. Refueling System 
Interlocks 

7. Primary System 
Leakage 

8. Diesel 
Generators Nos.  
31, 32 & 33 
Fuel Supply 

9. Turbine Steam 
Stop And Control 
Valves 

10. L.P. Steam DuMP 
System (6 lines) 

11. Service Water System

Functioning

Evaluate

Fuel Inventory

Closure 

Closure

Each pump starts and 
operates for 15 minu-..:

12. City Water oprLating) ,i 112.tins t 
24M Cainn Pumps to Temporary connections f Iorging Pi pinag available and valves Boc AidPpn operable 

(Press izer .5fety I~ve se int tXt due r)6 later Jhan M tdet ~ed uril the ext re~ Qelg t ge bft no 96e ha My.3 • The turbine steam stop and control valves shall be tested at a frequency determined by the methodology presented in WCAP-11S25, rProbabilisti..  Evaluation nf Reduction in Turbine Valve Test Frequency," as updated by 
Westinghouse Report, WOG-TVTF-93-17, "Update of BB-95/96 Turbine Valve 
Failure Rates and Effect on Destructive Overspeed Probabilities.* The maximum test interval for these valves shall not exceed six months.  Surveillance interval extension as per Technical Specification 1.12 is not applicable to the maximum test interval.  

Amendment No. 0 , X, J1, %, %, 00, XIS, X20 Xi7,

I Every 31 days during 
reactor critical 
Operations 

24M*

Each refueling, prior to 
movement of core 
components 

5 days/week

Weekly

Not to exceed 6 months**

OMon=thly

Cri eC 
t.-,Z Y 

14 it i? ' q

Monthly
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nmLI.."E.(Sheet f2

C 

I

IjJ.~ 

I 

C

ad Te turbine steam stop and control valves shall be tested at a fre..ency LU determined by the methodtOW~ Presented in WCAP-llS2S, 'Probebilist±..  0 Evaluation nf Reductionin Turbine Valve Test Frqec,j" as updated by 
L,./ . rWestinghous Report, OG-TVF..93..1, Update of - , "M-95/g Turbine Valve 

Failure Rates and EffC-'c Destructive Overspeed Probabilities. The maximum test interval for these valves Shall not exceed six months.  Surveillance interval extension as per Technical Specification 1.12 is not 

pplicable to the max-mm test-interval.  

Amendmet N. , , , No-, 10. Zits X*%. XXX. U,

1. Control Rods Rod drop times of all 24H control rods 
2. Control Iod Movement of at least 10 Every 31 days during steps in any one direc- reactor critical ti of all control rods operations 
3. Pressurizer Set Point Safety VaStves 24.6* 

4. Main Steam set point Safety Valves S 24K 
S. Containment 

2u4atic actuation Isolation System 24M 
6. Refueling system Functioning Interlocks 

Each refueling, priJor to nto 
movement of core 

cCM1XXents 7. Primary System Evaluate s da/eek 

8. Diesel 
Fuel Inventory Generators Nos. Weekly 

31, 32 & 33 
Fuel Sup y 

9. Turbine Steam Closure 
Stop And Control Ntt xed6wnb* Valves 

10. L.P. Steam Dump Closure 
Syte 19 "i*waf= Monthly 

Ci-Wa- s 
-. __ 

(rle read~

mmmm



ITS 3.8.1

.bwsem Each pump starts and Monthly Operates for 1S Minu_..  
(unless already 12. City Waterj operting) 

nnections to J e . .24M 
emporry connections I T h -ri n e P u t e s o p a v a ilt l a l v a l e t 

dEtauaize by the -- ._et _dl pre se ted In tCAP-U525, P bai s.

I8 . !;U a-.U . e en "f e .e 

WEvauti n n R dutoni rie Valve Test -requency. as updated b y WeFtnghouse Report, GTVTFc-.3..... 'Update of BB-S5/96 TUrbinre Vae b y Failure Rates and Effect on Destructive Ovpe rbblte Vale maximum test interval for these valves shall not exceed six months.  aplce interval extensi m as per Technical Specification 1.12 ia not applicable to the maxim= test interval.  

Amendment No. X0, 1 , 1j, , %, 99, US, XXX, ZT, UP, 1, X0%, €B,
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?3 -41-3 (sheet 1 of 2)

FRXOZUCTS FO RT~g'p ~aPR

SEP
HAs-re 

I AeKUP 

tl~lIe~Dw
Ulawu M=U available and valves Boric Acid Piping (operable_ 

___ 
(Pregpiier .1fetyV=vsett te due lt 1 tgz rred 

mlterfnln taei ol~rmn~y.l4g~ 
'~The turbine steam stop and control valves shall be tested at a f reqritency determinjed by the methodology presented in WCAP-ll52S, OProbabilistic Evaluation mf Reduction in Turbine Valve Test Frequency, 0 as updated by Westinghouse Report, WOG-Trr-93..7, 'Update of BB-95/96 Turbine Valve Failure Rates and Effect -on Destructive Overspeed Probabilities. The maximum test interval for these valves shall not exceed six months.  Surveillance interval extension as per Technical Specification 1.12 ia not \Y applicable to the maximum test intalvMI

1. Control Rods 

2. Control Rods 

3. Pressurizer 
Safety Valves 

4. Main Steam 
Safety Valves 

S. Containment 
Isolation System 

6. Refueling System 
Interlocks 

17. Primary System 

S. Diesel 
Generators Nos.  31, 32 & 33 
Fuel Supply 

9. Tubne Sea 
Stop And Control 
Valves 

System (6 lines) 

11. Service Water System 

12. City Water 
C-nnections to

Rod drop times of all 
control rods 

Movement of at least 10 s~eps in any one direc
tion of all control rods 

Set Point 

Set Point 

Automatic actuation 

Functioning 

Evaluate 

Fuel Inventory 

Closure 

Closure 

Each pump starts and 
operates for 15 minu..  
(unless already 
operating) 
Tempor-ary connections I

Amendment No. 10, 1j, 41, , 0, , X%, ZIg, XX, Igo, in, IiD, I$$,

I

24K 

Every 31 days durig 
reactor critical 

operations 

24Mg 

24M 

24K 

Each refueling, prior to.  
movement of core components 

5 days/week 

Weekly 

SP,3.8.3 C;q

Monthly 

Monthly 

24M



Relocated Item (R-5)

&ILL-..1-a (Sheet 1 of 2) 

QREOUENCIES FOR EOUIPENT TESTS 

Check Freeniv

1. Control Rods 

2. Control Rods 

3. Pressurizer 
Safety Valves 

4. Main Steam 
Safety Valves 

5. Containment 
Isolation System 

6. Refueling System 
Interlocks

Primary System 
Leakage

8. Diesel 
Generators Nos.  
31, 32 & 33 
Fuel Supply 

9. Turbine Steam 
Stop Control Valves 

10. L.P. Steam Dump 
System (6 lines) 

11. Service Water System

Rod drop times of all 
control rods 

Movement of at least 10 
steps in any one direc
tion of all control rods 

Set Point 

Set Point 

Automatic actuation 

Functioning 

Evaluate 

Fuel Inventory 

Closure 

Closure 

Each pump starts and 
operates for 15 minutes 
(unless already 
nnprat i In

24M 

Every 31 days during 
reactor critical 
operations 

24M* 

24M 

24M 

Each refueling, prior to 
movement of core 
components 

5 days/week 

Weekly 

Yearly 

Monthly 

Quarterly

Connections to available and valves DCharging Pumps and operable "-.Boric Acid Pioinq _ 

Pressurizer Safety Valve setpoint test due no later than May 1996 may be 
deferred until the next refueling outage but no later than May 31, 1997.

Amendment No. Z0, I, J3, 05, 93, 99, 123, I26, Z27, IZ9, Z23, 11, 105, 178



Relocated Item (R-7)
MULE4J. (Sheet 1 of 2) 

E ROOE4CIES FOR EOUIPHENT TESTS 

ChckIFrecuancy

1. Control Rods 

2. Control Rods 

3. Pressurizer 
Safety Valves 

4. Main Steam 
Safety Valves 

5. Containment 
Isolation System 

6. Refueling System 
Interlocks 

7. Primary System 
Leakage 

8. Diesel 
Generators Nos.  
31, 32 & 33

Rod drop times of all 
control rods 

Movement of at least 10 
steps in any one direc
tion of all control rods 

Set Point 

Set Point 

Automatic actuation 

Functioning 

Evaluate 

Fuel Inventory

24M 

Every 31 days during 
reactor critical 
operations 

24M* 

24M 

24M 

Each refueling, prior to 
movement of core 
components 

5 days/week 

Weekly

Yearl mk~ (6&? 10. L. . Steam Dump Closure Monthi

12. City Water 
Connections to 
Charging Pumps and 
Boric Acid Pipinq

Each pump starts and 
operates for 15 minutes 
(unless already 
operating) 

Temporary connections 
available and valves 
operable

Quarterly

I _ _ _ __ _ _ _ _

Pressurizer Safety Valve setpoint test due no later than May 1996 may be 
deferred until the next refuelin; outage but no later than May 31, 1997.

Amendment No. ZO, U, 12, 65, 03, 90, Z25, Z26, Z27, Z29, Z33, Z1, 19, 178

IJl LUi
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I&ILLiJ1a (Sheet 2 of 2) 

13. - Valves 730 Atomatic isolation and 24 
a ITS JAN nd 731 interlock action

14. POtV Black Valves

15. POtV Valves

Operability through 1 
complete Cycle of full 
travel

Operability

(6_-c-rterl (se Note 1) 

24H
-1* I. - I - -I

16. Reactor Vessel Head 
Vents

Operability • 241

I I I I

24M - At least once per 24 months •

if the blgokvalve is to ae orLoos 
POKY.,Rock Valve =pl try wll ,*checked the fxt time 
t &41nt is tn c sutdwn

Amendment No. 70. 7;. it;. 1 f. 171. 005. U7. 148

~se 3411.1

- rEE PELOC.ATEb

Note 1.



ITS 3.4.14

Note 1.

ITS 3,q. I I
If the block valve Is shut due to a leaking or inoperable 
PVRV, Block Valve operability will be checked the next time 
the plant Is in cold shutdown.

C~IL 0 ~ C ~5 0it~,J A2LO~,.

,mewdent No. X. M,. A;. 7. 77. . 70. 77. 1"

2"t Re. pe. a 3-3 r -- 3



Relocated Item (R-i)

TAL.1-1 (Sheet 2 of 2)

'I-

',F -Gr=F_ ITS ,,1,.11 

1
Note 1. If the block valve Is shut due to a leaking or inoperable 

PORV. block Valve operability will be checked the nezt tlm 
the plant La In cold shutdown.

Amennt No. ;P. ;0. j. J,. ". )z. J0. J7. 14



ITS 5.52 

f; RR I NSPRCTO 

.2.L AND SUPPORT p tA 

APPLI CAR T/ _ 

Applies in-service s veillance a ' ASNE Co 
Class 1 *and 3 systems wolds and s ports.  

To &ssure the continued integri and 
f uctionability o welds and s ports in HE Code 
lass 1.2, and 3 systems.  

8L 

4.,---3 SPECIFICATION 

.. Inserv e nspo o o e Cl s 1.2.  
and coponts h be' per rued in 
ac rdanco. h SectL XI of th ASKE Boill 

d Pros re Vess Code d applic 1.:fH.  
Addenda s requi d by 10 R 50. tion 
0.55 g)" e t where- specific ritt 

reli has b u granted by the C iMo 
Pu ant t50.o cR 50, cion 5o.r a (,)' (6) 

Perfumance 91 the ab e iLnrvice npec _konN 
lan~testinjL aciisski1 be in ad4Yt : A..  

other peeciLf ei eSurve±1. 1ane e uir a-- ,, 

7dr~ -a-- Nothing in the ASEE Boiler and Pressure 
Vessel Code shall be construed to supersede 
the requirements of any Technical 
Specification.  

d. De Led -eco s o each i pet u shp 1~ 
jua!ta _d all coupa son d evua on) 
p f Ture ns i ions.  

AedeI Te S s7.0,T 

,~kITS S'..70.,~ 

Amendment No. 57

-Zoft



ITS 5.5.  

4.2.1.4 ASES 

This specifi acion-ensures at Lnservice ins ectic of ASKE Go e Class 1.2 d 3 components L11 b performed n accordance v tb a periodicall update 
version Section X1 of the ASNE B Lilr an Presur esel Code an Addenda as req red by I CF .OS5a. 1.11. from any of the abev requir ants has bee provided in yr ing by tbh CarnaL Loan and is t a part of th se Technica Spec Lcacions.  

on er the terms F this Specific tion. the mar r strictive r uLre menys of the Technica ecifcations ke precedenced ov the ASME Boil.  nd Pressure Ve sel Cod* and appl cable Addenda.  

4.2-2 
Amendment No. Y7 101



ITS 5.5." 

/ --/ .i -;'"

Amdhmut No. 77. 143



ITS 3.4.3 
4.3 REACTOR COOLANT SYSTEM (RCS) TESTING 

A. Reactor Coolant System Integrity Testing 

Appli to test req ements for ctor Coolant Sys in:earitv.  

To specif tests for R tor Coolant Sy em integrity a er the 
system closed fo owing refuelin repair , re la ement c
modifi ation.  

52ecifigntion 

a) The Reactor Coolant System shall be tested for leakage at 
normal operating pressure prior to plant startup following 
each refueling outage, in accordance with the requirements of SEE ASME Section XI.  

sT b b) Testing of repairs, replacements or modifications for the TReactor Coolant System shall meet the requirements of ASME 
Section XI.

Leo 3.q.
.c.) The Reactor Coolant System leak test temperature-pressure 

relationship shall be in accordance with the limits.of Figu e 
4.4-1 r hea*p for onhe firsse 13.3 F_ Ys or er 
Fi f e will he&rbcalcmated ?yeodica Allowable 

/'pressures during cooldown from the leak test temperature shall Sbe inacordance wit l e _____________

Leak tes f the Reactor Co lant System is re ired by the ASME Bo er an 
Press Vessel Code, S ion XI, to ensur eak tightness of e system 
dur *g operation. Th st frequency an onditioni. are spec ied in the 

de.  

For repairs o components, the t rough non-destructi testing gives a very high ree of confidence n the integrity of e system, and wi1 
detect a significant defec in and near the ne welds. In all ces, 
the 1 test will assure eak tightness durin ormal operation 

einservice leak st temperatures are own on Figure .3-1. The 
temperat res ae l culated in accorda e with ASME Co e t on II Appendix G. s de requires tha safety factor f 1.5 times the stress intens y factor caused by pr ssure'be applied o the calculation.  

4.3-1 

Amendment No. 28, 201, Z0, Z2Z, Z70, 7Z, 179

I



Relocated Item (R-19) 

Appli to test requirements for Rea or Coolant System inearity.  

To specify tests for React Coolant System integritv after t 
system is closed follow g refueling, repair, replacement or 

Soeci fication 

a) The React Coolant System shall be teste for leakage at 
normal oerating pressure prior to plan startup following 
each r ueling outage, in accordance wi the requirements of 
ASME ection XI.  

b) sting of repairs, replacement or modifications for the 
eactor Coolant System shall eet the requirements of ASME 

c) The Reactor Coolant S ter leak test temperature-pressure 
relationship shall b n accordance with the limits of Figure 
4.3-1 for heatup or the first 13.3 EFPYs of operations.  
Figure 4.3-1 wi be r~calculated periodically. Allowable 
pressures duni cooladown from the leak test temperature sh 
be in accor nce with Figure 3.1-2.  

Leak test of th Reactor Coolant System is required by the E Boiler and 
Pressure Ves Code, Section XI, to ensure leak tightn s of the system during oper ion. The test frequency and conditiori. a specified in the 

For epairs on components, the thorough non-de ructive testing gives a 
ye high degree of confidence in the integ y of the system, and will 

tect any significant defects in and near he new welds. In all cases, 
the leak test will assure leak tightness uring normal operation.  

The inservice leak test temperatur are shown on Figure 4.3-1. The 

4.3-1

Amendment No. 20, Z01, Z0, 12Z, Z70, Z7Z, 179



ITS 3.4.3 
For the first 13.3effective full /ower years, it is 6redic=ed tha: he 
highest RT,,_ in e core reaion -ken at the /4 thi ness wi.: be 
The temoeratur determined by ethods of ASME Co Seion -- for 19E;
psig is 1340F above this RTr and for 2485 psig aximu.z.:.-s :53-7 aoe 
this RTr. he minimum ins rvice leak test te erature recuirements 'or 
periods u to 13.3 effect' e full pow'er years re shown on F _ au re 4A 

The he tup limits spec ied on the heatup rve, Figure 4.--:, tu - not be 
exce ed while the r ctor coolant syste is beinc heated tc th 4nservice 
le test temperat e. For cooldown fom the leak test temp rature, the 
1*tations of Fi re 3.1-2 must nt excceeded. Figures *.--! ind 3.1-2 

are recalculate periodically, usi6 methods discussed 'the Basis for 
Specification .1.B and results o surveillance specim s, as covered in 
Specificatio 4.2.  

1. FSAR, Se*ion 4.  

2. "Indi- Point Unit 3 Fin Report on Appendix Reactor Vessel 
Pre ure-Temperature Lits" AB-Combustion ineering, July 24, 
19 0 .Ju'24 

4.3-2 

Amendment No. 28, 10," Z21, 179
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ITS 3.4.1

4.3 REACTOR COOLANT SYSTEM (RCSI TESTING

B. Reactor Coolant System Flow Calculation 

Speci fication 

Once every 24 months, prior to exceeding 24 hours f continuous operation I t... with THERMAL POWER 2 90% RTP, verify by flow caculation that RCS total 
flow rate is 2 375,600 gpm.

,Measurement of RCS total low rate by performance of a flow calculation 
once every .4 months vrifies that the actua RCS flow rate is greatr 
than or equal to the nimum required RCS f w rate. 7 
The f riquency ofl4 months reflects the * ortance of verifying fIdwafter 
a refueling ou ge when the core has be altered or steam geneor tubes 
have been p ged, which may have cau d an alteration fl resistance.  

This spe fication allows for p1 ement of the unit in t best condition 
for pe orming the Surveillance equirement. The speci cation allows the 
Surv llance Requirement to e performed within 24 ours after THEZM 

z 90% RTP. This I ropriate because a flo calculation perfor~ed 
wth the plant 90% R will ensure that ins mnt inaccuracip are 
onsistent with those a sumed in the accident a lyses. The SuV llance 

shall be performed wi *n 24 hours of continuous operation at or bove 90% 
RTP-.

4.3-4

Amendment No. Z70, 175
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4.4 CQNTAZMENT

Intearated Leakasfe Rate

Perform required visual examinations and leakage rate testing, ] 
except for containment air lock testing, in accordance with the 
Containment Leakage Rate Testing Program.  

4.4-1

Amendment No. 77, 9B, 174
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B. DE T A3 

4.4-2 

Amendment No. 94, 98, Z39, 174



ITS 3.6.2

C. Senitive Lgakppe Rate 

SEE Verify the leakage rate for the Containment Penetration and Weld ?ELOCAT£b Channel Pressurization System is < 0.2 percent of the containment free volume per day when pressurized to > 43 psig and the CTS containment pressure is atmospheric. The testing shall be performed 
at intervals no greater than 3 years.

D. Air Lock. Tete

,.SR 3.6,.21 Perform required Containment Air Lock leak rate testing 
accordance with the Containment Leakage Rate Testing Program.

4.4-3 
Amendment No. 34, 9d, 98, 125, Z29, 174

in 
I



Relocated Item (R-6) 

C Snstiessukafrato ytmi <02 ecn f cnanet| C.t 

Perform required Containment Air Lock leak rate testing in "-. accordance with the Containment Leakage Rate Testing Program. I

4.4-3 

Amendment No. 34, 9, 98, 125, 129, 174

I



ITS 3.6.3 

ISEE I TS S-~. I ,Co4-L" - Tetl fr 
E. rya~*li= i Tppql Vim LA.1 

,2e -3. C. .3. S t Verify the combined leakage rate for all Cna~etbps 
eakage .a ists re, i on_ v s 

in accor ancethe 
aRate Testing Program.  

- -- ' Verify the leakage rate of water from the Isolation Valve Seal 
Water Syntm is 14,700 cc/hr when presu&rized Z 1.1 Pa,* in 
accozdance with the Cntaimt Ldkage Rate Testing Program.

,rr• Verity the leakage rate of water into the cotiment from 
isolation valves sealed with the service water syst is 
.s 0.36 gpm per fan cooler unit when pressurized a 1.1 Pa, in 
accordance with the Coainmmnt Leakage Rate Testing Program.

4.4.  

Amendment No. 7. 129, 153, 272, 174

Rj1%4-A- 10 h- 4. %p ES. 2 -Ea-..,k



[~Eai~&taTa~ITS 3.6.9 

E. rln~imn TRMpth415n Va '
1. Verify the combined leakage rate for all contaiment bypass 

leakage paths, Table 4.4-1 lists required isolation valves, is 
I 0.6La when pressurized 2 Pa, in accordance with the 

wn4nmmr*nt I m aeRag e Testin Program.

-4-

Q .3, ..q -- Verify the leakage rate of water from the Isolation Valve Seal Water System is(_1,700 cc/hr when pressurized > .1 Pa, in 
accordance with he Containment Leakage Rate Testing Profram

3. Verify the leakage rate of water into the containment from S Eisolation valves sealed with the service water system is CTs T : 0.36 gpm per fan cooler unit when pressurized a 1.1 Pa, in 
accordance with the Containment Leakage Rate Testing Program.  

...

/l~k~z~Aq'I

4.4-4 
Amendment No. 7, Z29, Z58, Z72, 174

rr~, 3.C..3
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Relocated Item (R-13)

1. Verify the combined leakage rate for all coainment bypass 
leakage paths, Table 4.4-1 lists reruired isolation valves, is I'-5 s 0. when pressuized a Pa. in accordace wi the ., 3 Containment Leakage Rate Testing Program.  

2. Verify the leakage rate of water from the Igol-,ion Valve Seal 
Water Systom is S 14,700 cc/hr wher pressurized a 1.1 Pa, in 
accordance with the Containment Leakage Rate Testing Program.  

3. Verify [ -e age rate of wapr into the cot.&ment from 
iolati v n sealed wit he service watm, .a .is 

0.36~m per fan cool t when pressurmi ed z 1.1. Pa, in fA ace ~an with the Ca I ekg Testing program.

4.4-4 

Amendment No. 7. 221, 153, 272, 174
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4.4-5

Amendment No. 174
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4.4-5

Amendment No. 174
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I

An

Residual. Heat Removal System 

a. (1) The ortion of the Residual H t Removal System\ 
t is outside the contai ent shall be tested 

either by use in 2 rmal operation or 
hydrostatically teste at 350 psig at the 
interval specified b ow.  

(2) The piping bet en the residual heat removal 
pumps sucti and the containment isolation 
valves in t residual heat removal pump suction 
line fr the containment sump shall be 
hydrost ically tested at no less than 1 cdpsig 
at t interval specified below.  

b. Visual nspection shall be made for ex ssive leakage f 
duri these tests from components of he system. Any 
si ,ificant leakage shall be measur by collection and 

ighing or by another equivalen method.  

2. -C r i t e r ion 

The maximum allowable leakag from the Residual Heat Removal 
System components located o side of the containment shall not 
exceed two gallons per r.  

3. Corrective Action 

Repairs or iso tion shall be made as requir to maintain 
leakage with'the acceptance criterion.  

4 Test Fe- " 

Tes o the Residual Heat RemoydSystem shall be conducted 
a least once per 24 months.,.," 

4.4-6 

iendment No. , X, , d 98OI



i~e containment is designed f or a pwure Of 47 psig. '~While the

ITS 3.6. 1,- A -I

I----.- Operating, tne internal nvironment of the containment will be air at essentially atmospheric ssure and an average maximum temperature 
of approximately 1300F. The sign Basis Accidents (DBA) that represent a challenge to the conta mfent structure are a Loss of Coolant Accident (LOCA and a Main Ste e Break (MSLB). The limiting calculated eak containment pressurge/of 42.40 psig is a result of te qsB (7) which "' 
less than the s ed design pressure of 47 psig. In addition DBA analyses demo rate that the calculated peak containment t rature will remain less than the Equipment Qualification (EQ) envelope 
temperat of 290 degrees F.  

The 6ntainment structure is designed to contain, wV established 1 ge limits, radioactive material that may be rel ed from the reactor o. re following a DNA. The containment was desi d with an allowable leakage rate of 0.1 weight percent of conta* t air per day. This leakage rate, used to evaluate offsite do s resulting from DBAs is defined in lOCFR 50 Appendix B as L.; the xmum allowable containment 
leakage rate at the calculated peak con Ment internal pressure (P,) resulting from the limiting DBA. The lowable leakage rate represented by L forms the basis for the ceptance criteria imposed on all containment leakage rate testing rformed in accordance with the pr m required by Technical Specifi ion 6.14. The minimum test press for this program, based on the ent value of P is 42.40 psig. lyses which established the pre ous minimum test pressure of 42.4 psig were performed to support an crease of the ultimate heat sink t rature. "4 
The conclusions of t analysis regarding heat sink eprature, as incorporated by Te *cal Specification Amendment 98, emin valid.  

Prior to init* operation, the containment was st gt-tested at 54 psig and was le -tested. The acceptance criterio for this pre-operational leakage te test was established as 0.075 o0 (. 7S La) per 24 hours at 40.6 p g and 2630F, which were the peak a ident pressure and temperature con&t'ions at that time. This le e rate is consistent with the construction of the containment, ' ch is equipped with a Weld Channel .and Penetration Pressurization S em for continuously pressurizi 
containment penetrations and channels over certain containment er welds. These channels wer ependently leak-tested during Cons ction.  

The safety analysis has en performed on the basis of a 1 ge rate of 0.10 W/o per day for 4 hours. With this leakage rate d with minimum containment engine ed safeguards operating, the publi exposure would be well below 10 0 values in the event of the desi basis accident. (3 

Maintaining containment Operable require compliance with the visual examinati and leakage rate test requi r ts of the Containment Leakage Rate T ing Program. Failure to meet r lock leakage limits specified in e illance requirement 4.4.D does t invalidate the acceptability of Se over-all leakage determnat~u~nless their contribution to overall 
teA , B, and C leakage causest to exceed limits. As left leakage 

4.4-7 

Aedment No. Zoo, 1EZ%,U U SC ,5Q
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The containment is des 'ed for a pre ure of 47 psig. "M While the reactor is operating, internal ronment of the containment 1 be air at essentially mospheric press e and an average maximum temperature of approximately *0F. The Desi, Basis Accidents (DBA) that represent a challenge to e containment ructure are a Loss of Coolant Accident (cA), andia in Steam Line B eak (MSLB). The limiting calcu ted peak containmen pressure of 42. psig is a result of the MSLB ', which 
less t the stated des* pressure of 47 psig. In ition, DNA analys demonstrate tha the calculated peak conta* t temperature will remain less the Equipment Qualificatio.i (EQ) envelope 
t rature of 290 drees F.  

The containment ructure is designed to cont within established leakage limits, dioactive material that may be eleased from the reactor core followin a DBA. The containment was esigned with an allowable leakage rate of 1 weight percent of co ainment air per day. This leakage ra , used to evaluate offsite doses resulting from DBAs is defined l OCFR SO Appendix B as L,; e maximum allowable containment leakage ate at the calculated peak ontainment internal pressure (P.) resul from the limiting DNA. Te allowable leakage rate represented by forms the basis for the acceptance criteria imposed on all c a2.nment leakage rate test* prformed in accordance with the program r quired by Technical Specif i tion 6.14. The minimum test pressure for his Program, based on the ent value Of P. is 42.40 psig. Aiyses which established the pr ious minimum test pressure of 42.42 ig were performed to support an crease of the ultimate heat sink te rature. (4) The conclusions of t analysis regarding heat sink temerature, as incorporated by Tec *cal Specification Amendment 98, r in valid.  

Prior to initi operation, the containment was stren -tested at S4 psig and w leak- ested. The acceptance criterion fotthis pre-operational lea=ge rat4 est was established as 0.075 W/o .75 L,) per 24 hours at 40.6 psigm4d 263F, which were the peak acci pressure and temperature 
conditio~ at that time. This leakage re is consistent with the concs ttion of the containment, (2) which equipped with a Weld Mannel and .enetration Pressurization System r continuously pressurizing the cotainment Penetrations and the chis over certain containment liner S •lds. These channels were indepen ly leak-tested during construction 

The safety analysis has been formed on the basis of a leakage - e of 0.10 W/o per day for 24 ho . With this leakage rate and wi~k/minimum containment engineered saf iuards operating, the public expos. would be well below uoCuRloo valu6 in the event of the design basis(accident3 

Maintaining the con inment operable requires compli e with the visual examinations and I ge rate test requirements of t Containment Leakage Rate Testing Pr - Failure to meet air lock Lakage limits specified in surveilanc requirement 4.4.D does not invalUdate the acceptability of these overal leakage determinations unless tk eir contribution to overall Type A, , and C leakage causes that to exceed limits. As left leakage ~/ 

4.4-7 
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ITS 3.6.2 
prior to the first st up after perfori a re"re 1 
J, leakage test i required to be c0 L. for combined B and C leakage, and. < 0 5 L for overall Te A leakage. At 1 other times between requir leakage rate tests,/the acceptance cr' eria is based on an overall A leakage limit of 1.0 L,. At < 1.0 * the offsite dos consequence are bounded by th assumptions of e safety analyss.  Surveill e requirement frequ cies are as requi d by the Conta _nt 
Leakage te Testing Program Thus, Specifi ion 1.12 (which llows 
Frequ cy extensions) does n apply. These peoodic testing re qdrements ver that the containment eakage rate does t exceed the leakage rate 
as d in the safety ysis.  

The Weld Channel Containment P etration Press zation System (wCCPPS) " is in se ice continuously to monitor le e from potential 
leak paths such as econtainment sonnel lock seal and weld channel, containment penet tions, contai t liner weld els, double-gask ed seals and spa es between ce in containment isolation valves and personnel do locks. A leak uld be expect to build up slo y and would, ther ore, be noted ore design li *s are exceeded. emedial 
action be taken before elimit is r ed. The sensit* leakage rate te of the WCCP demonstrates at pressurized containment penetr ions and liner er weld seams re within a le e acceptance crit ia that will a w the air receiers and the s source of gas pr sure, nitrogen iners, to pro ide a 24 hour su ly of gas to the -S tem. The WCCP is not credit for limiting c tainment isolation / Jalve leakage the sensitivi test is not d for demonstratin 
compliance wit containment *olation valve. 1 ge criteria. e frequency of e sensitive akage test ref 1 ts an extension S percent fr the 24 month fueling cycle an*therefore, Specifi tion 1.12 (whi allows Freq cy extensions) ds not apply 10 ).  

Maint a conta e air locks oper e requires compli ce with the 1 e rate test r rements of the Containment Leakag Rate Testing Pr am. The surv llance require reflects the lea1 ge rate testing r ements with egard to air lo leakage (Type B leage tests). The cceptance cri ia were establ.shed during air Ipk and containment 
OPERABILITY t sting. The peri.ic testing require ents verify that air lOck 1 age does not ceed the allowed ction of the ove 11 zontamen l eakage rate. e Frequency is r 'red by the Conta e t Leaka geate Testing Pr am. Thus, Speci cation 1.12 (whi allows Freque cy extensions) s not apply. ing normal plant ration, cont nment personnel ock door seals are ontinuously press. ized after 
each closure by the CCPPS. Whenever c tainment itgtyis required, verification is that seals repre urize properly upomzclosure of an .air lock door. The verification ets the intent of the 10 CFR 50 
Appendix J re rements. /, 

A4.4-S



AITS 3.6.3 
[ nror to the first startup afte performing a requir d 10 CFR 50, Appendix 
J, leakage test is require to be <0.6 L. for ombined Type B an C leakage, and 4 0.75 L. for overall Type A lea e. At all other ts 
between required leakage ate tests, the acce ance criteria is d on an overall Type A leaka limit of 5 1.0 L. t • 1.0 L, the offsie dose 
consequences are bo ded by the assumpt na of the safety aysis.  
Surveillance requirent frequencies are as required by the C ntainment 
Leakage Rate Tes *ng Program. Thus, pecification 1.12 (wch allow 
Frequency extens does not apply. se periodic testin reqirements 

verify that containment leakage te does not exceed t leakage rate 
assumed in e safety analysis.  

The Wel Channel and Conta t Penetration Pr surization System (WCCPPS "' is in service con ~uuly to monitor 1 ge from potential 
lekths; such as the conta* t Personnel lock S ls and weld channels, inment Penetrations, tainment liner weld el, double-gasketed 

a .s and spaces bet certain conta isolation valves and 
ersonnel door locks. A leak would be expec edto build up slowly and 

would, therefore, be oted before design i ts are exceeded. Remedial 
action can be tak fore the limit is r ched. The sensitive leaka 
rate test of WCCPPS demonstrates that pressurized conta t 
penetrations liner inner weld sea are within a leakage acce c criteria that 11 allow the air reFceu era and the standby source f gas 
Pressure, ni ogen cylinders, to pr ide a 24 hour supply of to the system. T a WCCPPS is not credit for limiting containmentioton 
valve le ge and the rensitivi teat is not used for trating complian with containment iflation valve- leakage c teria. The frequen of the sensitive l ke test ref lects an tension of 25 
pcec from the 24 month re ueling cycle and, theref e, Specification 
1.12 /(which allows Frequen~cY extensions) does not alyf 10 ).  

?4~dtainng cntaimeZtr locks operable requires compliance with the 
}eakae rat testrequrements of the Containmeit Leakage Rate Testing 

/Program. The survei aance requirement reflectAS the leakage rate testin requirements with Tr9ard to air lock leakage '(Type B leakage tests). e acceptance criterra were established d~Sa air lock and contai 7  ( OPERAILITY testXng. The periodic testing requirements verify tha the air. lock leaki#e does not exceed the/allowed fraction of the erall 
containment leaage rate. The Frequency is required by the Co ainment Leakage Rate Testing Program. Th;&s, Specification 1.12 (w ch allows Frequency ,extensions) does not apply. During normal p operation, containment personnel lock door /seals are continuously pr ssurized after each cl'osure by the WCCPPS. Whenever containment inte ity is required, 
verification is made that seals repressurize properly/pon closure of an ; 
air lock door. The verification meets the inten ' of the 10 CPR S0 
Appendix J requirements.'$ 
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The containment isolati.on alve surveillance requirement ensures that the combined leakage rate of 11 containment bypass leakage paths is less than or equal to the cpecif leakage rate. Thi, provides assurance that the assumptions in the fe ty analysis are . The leakage rate of each bypass leakage pa ns assumed to be the pathway leakage eakage through the wors of the two isolati valves, and, when pr surizing " between valves, he total leakage of 1 the valves being tesld) unless the penetrati is isolated by u of one closed and e-actvated 
automatic val e.. closed manual val , or blind flange. In s case, the leakage rat of the isolated as leakage path is as d to be the ac al. way leakage through e isolation device, both isolation valves i the penetration are closed, the actual le ge rate is the lesser eakage rate of the t valves. The Frequen is required by the Conta* t Leakage Rate Te ing Program. This su eillance requirement I simp imposes additional ceptance criteria. e service water lines to he containment fan c 1cr units and the lin supplied water by the Ilation Valve Seal W er System (XVSWS)4"' e containment isolation alves that are hydros ti.cally tested. Surv liance of hydtostati ly tested lines provid assurance that the alculation assupt of offsite doses are t. The Frequency is required by the C nizent Leakage Rate Testi g Program. Suffici t water is availabi inth 
Isolation Valve al Water System, Pr Water System, Se ice Water System. Residua Heat Removal Systemi, the City Water Ss to assure a sealing fun ion for at least 30 yi.The leakage mi-tt for the Isolation Val e Seal Water System is onsistent with the sign capacity of the lol ion Valve Seal Water i ly tank. The seal ter provided by these syst is credited with 1 ing containment leakage (the measured leakag i not considered part a the allowable contaInment-leakage). J 
The 35 psig test pressure, chieved either by/"xra eiulHa °ve / n~ ~ ~ ~~noma Resdua Heat;~e-' -i ..- I .- Remov System operation or hdostatic testing, gives an adequate main over the highest pressure within the system after'a design basis acci et. t Si larly. the hydostatic/test pressure for th'e containment sump eturn 1 e of 100 psig gives an ;dequate margin over/the highest pressur within t e line after a design baksis accident . A recirculation syste akage of 2 gal./hr. will limit off-site exposures due to leakage to i gnificant levels relative to g hose calculated for leakage direct from the containment in the design basis accident.  

4.4-9 
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The containment isolation alve surveillance requirement ensures that the combined leakage rate oF 11 containent bypass leakag paths is less than or equal to the speci ed leakage rate. This provicet assurance that the assumptions in the af ety analysis are met. The leakage rate of each bypass leakage is assumed to be the maxi u/othway leakage (leakage through the wo e of the two isolation valv , and, when pressurizing beween vave " , te total eaage of all th valves being tested) unless 

the pener on s solated by use of one closed and de-activatedI 

automatic alve,, closed manual valve. o blnd flange. In this case, the 

eaage rate or. the solated bypass akage path is assumed to be the1 

acua /pathway eaage hrough he olation device. If both isolation 

valves n .the penetration are lded. t~he actual leakage rae is the 

le e ser leakage ra e o t he two es. The Fre uenc y is re uired byr I 

_ ntai.nment Leakage Rate Tesi rogram. This-surveillance-requir t 

/s ipy iposes a ddi~t onal ae ptance criteria. The service wate / ines I 

O the con ta i nmt fan oo _ units and the l ies supplied a t el by he 

-so a tio n v alv e ea l W a r S y stem ( V SW S ) "' h av e isolat-- / ; - -Io 

aves tat are hyrostcally tested. Surveillance of h~osaically I 

ts te d li n e s p ro v id es a s su ra n ce h a t the c a l c u la t ion j s su mt ion s o f 

oefsie oses _are $t h reun.y is required, bythe Containmentl 

IS ola o - ; V al.ve~ ea l Water ystem , Primary Water pgstem, Service ater 

ysem,. esia2a Heat. Removal System, and he Ct /ater System to assure 

a seaing zncton or at least 30 days. The leakage limit for the 

soaton ,Va-ve Seal Water System s consstemE wih the design capacity 

f the Is~lation Valve Seal .Water supply t 
anj. The seal water provided by| 

tese sy.tems s credte wih liiting cg9taiment leakage (the measured 
" 

eaage s not onsiered part of t~he al~owable ontainment -leakage). 1 

/1 

The 350 psg test pressure, achieed either by normal Residua /eat" 

ae~mova l ystem opera ton or yros~a tc testing, gives an adequa e'margin 
.  

ov e r the highest p ressure w ithi n /t he sy stem 
a fter a desi n a si ccident.  

iilaly,^ the hydrostatic test pressure for the onaien-rt 

lin of.. 100 p s g g ves an a eQua e m arg n ov er he hi ghest p ressure w ith in 

th li ne afer a esgn as5ts accient. A recirculationpstem leakage of 

2e gals/ r e ll v lmi t o f-s te exposures due O leaka ge. tO insignificant: 

l e v e l r e l a t i ve. o . t .o s e a l c u l a t e d f o r l e a ka g e / d i r e c t y f o h 

\contaimen t n he. es gn as s acci ent. +I" 

4.4-9 
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ITS 3.6.1 
The maximum permis ible kage rate from the conta_ isolation\ 
valves sealed with serv ce water for the full 12-month riod of post 
accident recirculati without flooding the internal r irculation pumps 
is 0.36 gpm per f cooler.  

(1) F - Section 5 /.  
(2) F - Section 5.1.7 
(3) .-PSAR - 14.3.S 
(4),' WCAP - 12269 Rev. 1, "Containment in Improvement Analysis for 

IP-3 Unit 3 / 
(5) FSAR - Section 6.6 
(6) FSAR - Section 6.5 
(7) Nuclear Safety Eval ion 98-3-013-MLT, lnt Safety 

Evaluation of 24-M Cycle Instrument Channel certainties,.  
Revision 0,' dated ch 3, 1998.  

(8) SECL-96-103, ' Point Unit 3 Safety Evaluat n of 24-Month Fuel 
Cycle PhaseXi Instrument Channel Uncertaint' s, June 1996 

(9) Indian Pofmt 3 Safety Evaluation Report Supplement 2, December 
1975.  

(10) NRCAifety Evaluation Related to t129 to Operating License 

4.4-10 
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ITS 3.6.3 
rThe maximum permissible * leakage rate from the containment isolation valves sealed with se ce water for the/full 12-month periof of post accident recirculatio without flooding the internal recircu1,ation pumps 

is 0.36 gpm per fan ooler. 7 

/

// 

I'// / 

/ 7'° 

FR - Section 5 
F7 - Section 5.1.7 i 

/fSAR - 14.3.5 
WCAP - 12269 Rev. 1,/ "Containment Margin Impremet Analysis fo 
IP-3 Unit 3" 

ol 

FSAR - Section 6.6/ 

FSAR - Section 6./5 / / 
Nuclear Safet)y Evaluation 98-3-03- , 6 T, Integrated Sdiety Evaluation of/ 24-Month Cycle Instrw:nt Channel Uncertainities, 
Revision 0, A.ated March 3, 1998. / 
SECL-96-103, Indian Point Unit 3 Sal'ety Evaluation of 24.4onth Fuel Cycle Phase I Instrument Channel/Uncertainties, June I996 Indian Point 3 Safety Evaluatdon Report, Supplement 2, December 
1975. / 
NRC.Safety Evaluation Relate/d to Amnendment 129 ta,/Operatinz- License 
DPR-64. f17 "

V
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(8) 

(9) 

(10)
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/ /1.  .: ..- ................. 4 - a / f 7 

1. nef S Table 5.2-1, t No.  

2. Test Fluid ind~icates ei rnitrogen or air as test meium.  3. ewany when at co3A'shulocin.  
Isolation Valve Seal -ersyste../ 

5. Seled by Residuial / Nat PAval System fluiz 
6. Sealed by Se"vi'ewater System. / 
7. Sealed by We3 ,C6arrl and pentratin4 V/rei'atian Systemi.  S. / / . / 
8. The ±.iu est pressue ray be re&dkeby 2 psig until the azrrent 

, ;uirments assoaciated with the B.-~ Injiection Tank are remved (see Techi 
Spec 3.3.'A.3.b).

AIdMut No. 00 102



ITS 3.3.1 
4.5 TESTS FOR ENGINEERED SAFE FEATURES AND AIR FILTRATION SYSTEMS 

*plcabi1 t 

Applies testing of the Saf y Injection System he Containment S y System, the Hy ogen Recombiner Sy emeand the Air Ftaration Systems.  

saf t e y nect ion sa iibepped n iaeoprtn 

FOb tive 

verify that the ject system i pond promptly an erform their design 

fnctions, if re 'red 

d tSr cat 

A. SYSEK EST 

cooSafety Injection Snsten 

A. System tests shall be performed at least once per 24 months*.  
With the Reactor Coolant System pressure les than or equal to 
350 psig and temperature less than or equal to 350*F. a test 
safety injection signal will be applied to initiate operation 
of the system. The safety injection and residual heat removal 
pumps are made inoperable for this test.  

b. The test will be considered satisfactory if control board 
indication and visual observations indicate that all 
components have received the safety injection signal in the 
proper sequence and timing, that is, the appropriate pump 
breakers shall have opened and closed, and the appropriate ZEE valves shall have completed their travel.  

Yc. Conduct a flow test of the high head safety injection system 
after any modification is made to either its piping and/or 
valve arrangement.  

d. Verify that the mechanical stops on Valves 856 A, C, D, E, F.  
H, J and KC are set at the position measured and recorded 
during the most recent ECCS operational flow test or flow tests performed in accordance with (c) above. This surveillance procedure shall be performed following any 
maintenance on these valves or their associated motor 
operators and at a convenient outage if the position of the 
mechanical stops have not been verified in the preceding three 
months.  

* The time delay relays vill be tested at intervals no greater than 22.5 
U,, months (18 months + 250).

4.5-1

Amendment No. Z7J, 142



ITS 3.3.2 

4.5 TESTS FOR ENGINEERED SAFETY FEATURES AND AIR FILTRATION SYSTEMS 

Sverify that the bject systems will espond promptly an erform cheir design/ 
functions, if e ired. --.---- ,.  

Sneciicain it.-i , 

1. SafetY Injectton Systm tie 
SQ 3 ,3 2 .D a. System tests shall be performed at least once per 24 months*.  

th HWith the Reactor Coolant System pressure less than or equal to 350 psig and temperature less than or equal to 350OF, a test safety injection signa1 will be applied to initiate operation 
of the system. The safety injection and residual heat removal pumps are made inoperable for this test.  

b. The test will be considered satsfactory if control board 
indication and visual observations indicate that all components have received the safety injection signal in the 
proper sequence and timing, t~hat is, the appropriate pump breakers shall have opened and closed, and the appropriate 

itvalves shall have completed their travel.  
!T.$ 3,.. c. Conduct: a flow test of the hgh head safety injection system 

after any modification is made to either its piping and/or 

valve arrangement.  

d. Verify that the mechanical stops on Valves 856 A, C, D, E, F, H, J and K are set at the position measured and recorded during the most recent EGGS operatonal flov test or fow tesTs performed in accordance wth (c) above. This surveillance procedure shall be performed following any 
maintenance on these valves or their associated motor 
operators and at a convenent outage if the position of phe mechanical stops have not been verified in the preceding three 

months.  

* The time delay relays wllw be tested at intervals no greater than 22.5 
tonths (18 months + 25t).  

4.5-1

Amendment No. X71. 142



4.5 TESTS FOR ENGINEERED SAFET FEATURES AND AIR FILTRATION SYSTEMS 

Applies. testing of the Saff y Injection System the Containment Sp y System, 

vr~ ~ cthe n R ec syse m t ll~p n eao.t and~e~ r their deii ra in S s e s 

fif- 
- , 

fucin,.freZ

1. Safety Injection System

a. System tests shall h- erf A at-est---------------hs*
with the Reactor Coolant System pressure less tham or equal to 
350 psig and temperature less than or equal to 350F. a test safety injection signal will be applied to initiate operation 
of the system. The safety injection and residual heat removal 
pumps are made inoperable for this test.  

b. The test vil be considered satisfactory if control board 
indication and visual observations indicate that all 
components have received the safety injection signal in the 
proper sequence and timing, that is, the appropriate pump 
breakers shall have opened and closed, and the appropriate 
valves shall have completed their travel.  

c. Conduct a flow test of the high head safety injection system 
after any modification is made to either its piping and/or 
valve arrangement.  

d. Verify that the mechanical stops on Valves 856 A, C. D, E. F.  
H, J and K are set at the position measured and recorded 
during the most recent ECCS operational flow test or flow tests performed in accordance with (c) above. This 
surveillance procedure shall be performed following any 
maintenance on these valves or their associated motor 
operators and at a convenient outage if the position of the 
mechanical stops have not been verified in the preceding three 
months.  

The time delay relays will be tested at intervals no greater than 22.5 
months (18 months + 25%1.

4.5-1

Amendment No. T7, 142

IqE. ors 
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ITS 3.5.2

4.5 TESTS FOR ENINEEPED SAFET 

the Hyogen Recombiner S, em., 

Ob t e v e 

verify that the bject systems 

a~ctions. if re~ired.--

A. SlhTE

1Se 3,T.26.S

FEATURES AND AIR FILTRATION SYSTEMS 

njection System the Containment Sp y System, 
nd the Air-F ration Systems.  

will espond promptly an erfora their design

A:.3 
Safety Injection System L02 A -Jb 

a. System tests shall be performed at least once per 24 months*.  
ith eKeacr (ola sstem ressur les a r equal t 35 ipsg -!BE temperalre lesSefth 0ze o °. tes 

safety injection signal will be applied to initiate operation 
ofpthe sstem. e sat n on es u at va 
pump /arjr made/inopeiible ftthis afitf

b. The test will be considered satisfacto

m, er ssoance af timi. thatis./the appropriate pump 
re "_and the appropriate 

valves shall have completed their trave 

.- Co~ a flvest o0 te ih eaI a ety ~p'ction ystem 
rany ififitio is made either ls pip and/or 

'lve a ement.  

4. Verify that the mechanical stops on Valves 856 A, C, D, E. F.  
H,. J and K -are set t e p t on asur an eCo 

the str ent EC- opera onal te 
C1 ,~ formed in ac .dn Th curve an o. s e per orme o 1ing y ,l.L) 

malenance n the valves 
tors and at a convenient outage if the position of the L 4 

meancal stops have not been verified in the preceding three

The time delay relays will be tested at intervals no greater than 22.5 
months (18 months + 25%).

4.5-1

Amendment No. ZXX, 142 
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4.5 TESTS FOR ENGINEERED SAFETY FFATTTRF7 AND AIR FTLTRATTON 9YRTPMN

A. SYSTEM TESTS

1. Safety Injection System

LCO 3.3
a. S ste test shall e performed least onc er 24 months .  

WI t e eacto oolant Systam pressure I s than or eq to 
0 ig an emperature ies than or ual to 3500F, test 

s ety i ection signall4ll be appl deto initiate eration 
f th system. The s ety injecti and residual ht removal 
p s are made ingo'erable for t s test.  

b. The test w1l be co idered sat factory if -ontrol ard 
Iindica n and s1 obse ation d ate th all 
co"ients have eceived th safety injeCion si in the L _oper sequete and tim , that is, e appro iate pump 

Ebreakers sll have op ed and clos, and th appropriate 
valves s 11 have co leted their tiavel/

c. Conduct a flow tes$ of the high head safety injection system 
after any modification is made to either its piping and/or 
ivalve arrangement.  

d. Verify that the mechanical stops on Valves 856 A, C, D, E, F,' 
HP J and K are set at the position measured and recordedl 
during the most recent ECCS operational flow test or flow' 
tests performed in accordance with (c) above. This 
surveillance procedure shall be performed following any 
maintenance on these valves or their associated motor 
operators and at a convenient outage if the position of the 
mechanical stops have not been verified in the preceding three 
months.

s_ The time delay relays will be tested at intervals no greater than 22.5 
ITS 3.8-1 months (18 months + 25%).

4.5-1

Amendment No. 7, 142
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ITS 3.8.1 

4.5 TESTS FOR ENGINEERED SAFETY FEATURES An AIR FILTRATION SySTEM 
Applies testin of the Ssa Injection Syste the Containment spy System,

veriy thaty te bject systams will spond promptly rm ther desimn 

fntions, if re red.f

A. z=n
1. Safety Intection System

8E F.

ITS ~3.sva

SR3.8.u1

Amends

a. System tests shall be performod at least once per 24 months*.  
With the Reactor Coo ait System pressure less than or equal to 
350 psi& and temperature less than or equal to 3500F, a test 
safety injection signal vill be applied to initiate operation 
of the systm. The safety injection and residual heat removal 
pumps are made inoperable for this test.  

b. The test will be considered satisfactory if control board 
indication and visual observations indicate that all 
components have received the safety injection signal in the 
proper sequence and timing, that is, the appropriate pump 
breakers shall have opened and closed, and the appropriate 
valves shall have completed their travel.

c. Conduct a flow test of the high head safety injection system 
after any modification is made to either its piping and/or 
valve anm eut.  

d. Verify that the mechanical stops on Valves 856 A, C. D. E, F.  
H, J and K are set at the position measured and recorded 
during the moat recent ECCS operational flow test or flow 
tests performed in accordance with (c) above. This 
surveillance procedure shall be performed following any 
mintemmne on these valves or their associated motor 
operators and at a convenient outage if the position of the 
mechanical stops have not been verifiedin the preceding three 
months.

7h tim delay relays will be testd at Interval no greatr tha 22.5 L, 
months (18 months + 251A).  

C A-RC 
4.5-1 8 
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ITS 3.3.2 
2. Containment Spray System 

. a. System tests shall be performed at least once per 24 months.

Ine nests sna±± Be perrormea with the isolation valves in 
the spray supply lines at the containment and the spray 
additive tank isolation valves blocked closed. Operation of 
the system is initiated by tripping the normal actuation 
instrumentation.

b. The spray nozzles shall be checked for proper functioning at 
least every five years.  

c. The tests will be considered satisfactory if visual 
observations indicate all components have operated 
satisfactorily.

3. Containment Hvdroaen Monitoring Systems 

a. Containment hydrogen monitoring system tests shall be 
performed at intervals no greater than six months. The 
tests shall include drawing a sample from the fan cooler 
units.  

b. The above tests will be considered satisfactory if visual 
observations and control panel indication indicate that all 
components have operated satisfactorily.

4.5-2 

Amendment No. 0,X% ,%f l,
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ITS 3.3.6
2. Containment Snrav Svstem,SP313.(.- q

a. Svntem tests shall I- ---mF.,.A -

11 -- M L .Least once. r~ &, months1.  The tests shall be performed with the isolation valves in 
the spray supply lines at the containment and the spray 
additive tank isolation valves blocked closed. Operation of 
the system is initiated by tripping the normal actuation 
instrumentation.

9EE C-: , 
M Ac.E P

b. The spray nozzles shall be checked for proper functioning at 
least every five years.  

c. The tests will be considered satisfactory if visual 
observations indicate all components have operated 
satisfactorily.

3. Containment vdioaen Monitorina Systems

a. Containment hydrogen monitoring system tests shall be 
performed at intervals no greater than six months. The 
tests shall include drawing a sample from the fan cooler 
units.  

b. The above tests will be considered satisfactory if visual 
observations and control panel indication indicate that all 
components have operated satisfactorily.11

4.5-2

Amendment No. 0Z, ZS, %2X, X20, Zn, er ct b -=G, 4. 3



ITS 3.6.6
2. Containment Sfray SYstem

SIR .3--. S 

, R S. -0

r. System tests shall be performed at least once per 24 months.  
The tests shall be performed with the isolation valves in/ 
the/spray/supply/lines/t the c'tainmejit and the spra 
a.ditive tank iiolation valves blocked closed. eration of 

e system is initiated by ri in ttef orma_ actaatio

lb The spray nozzles shall be checked for proper functioning at 
least every 

The te s w eCogsdered atis cti7Is - ( bsatios indicatCe all -don ye erated 
s isfaoorily.l

3. Containment Nvdroaen Monitorina SyStems

a. Containment hydrogen monitoring system tests shall be 
performed at intervals no greater than six months. The tests shall include drawing a sample from the fan cooler 

IT5 . units.  

b. The above tests will be considered satisfactory if visual 
observations and control panel indication indicate that all components have operated satisfactorily.

I,, 

~ -- -

4.5-2

Amendment No. X0Z, XZ$, %%$, 11%, Xfl,
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ITS 3.6.7
2. Containment Spray System

- System tests shall be-performed at least once per 24 months.  
hep -sps s i with the iso atiow valvesth spray sply lines at-the cotainment andrthe ra 

additiv tank isdlation/valves locke. 1cs(e J Operation of 
the system is initiated by rI n he orma actuation 
instrumentation. at'__ _ __ _ _

The spray nozzles shall be checked for proper functioning at 
least every five years.

Se3. f C. fhe eI-swi.1,) Consid d sat dfacto~ if ;tis 
obser tions :rdicate 1 cmdient Mve of 0e rated 
saflsfact lx ii

3. Containment Rvdroaen Monitoring SVStma

ITS 3.3.3

a. Containment hydrogen monitoring system tests shall be 
performed at intervals no greater than six months. The 
tests shall include drawing a sample from the fan cooler 
units.  

b. The above tests will be considered satisfactory if visual 
observations and control panel indication indicate that all 
components have operated satisfactorily.

7.i

4.5-2

Amendment No. X0Z, %ZS, X2.%, 4%, Xfl, ~ ~ ~ l
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ITS 3.6.6 

4. Containment Air Filtration Svstem 

a. Visual inspection of the filter installations be performed in accoroance 
with ANSI N 510 (1975) every six months for the first two yeais and at least once per 24 months thereafter, or at any time fire. chemical releases 
or work done on the filters could alter their integrity.

b. At least once per 24 months, the following conditions shall be 
demonstrated before the system can be considered operable: 

(1) The pressure drop across the combined HEPA filters and charcoal 
adsorber banks is less than 6 inches of water at ambient conditions 
and accident design flow rates.

(2) Using either direct or indirect measurements, the flow rate of the 1, system fans shall be shown to be at least 90% of the accident design flow rate.  

-, (-, .67 (3) The charcoal filter isolation valves shall be tested to verify 
operability. 

OtGc.  

c. At least once per 24 months or at any time %, chema re eases or wo .. done on the filters could alter their integrity or after every 720 hours of charcoal adsorber use since the last test, the following conditions shall be 
demonstrated before the system can be considered operable:

SEE 
I T ,S , . , .

N

(1) Impregnated activated charcoal from each of the five units shall have a methyl iodine removal efficiency ? 85% . 20% of the 
accident design flow rate, 5 to 15 mgjM inlet methyl iodine 
concentration, z 95% relative humidity and z 2500F. In addition, 
ignition shall not occur below 300F.

(2) A halogenated hydrocarbon (freon) test on charcoal adsorbers at 
± 20% of the accident design flow rate and ambient conditions shall 
show a 99% halogenated hydrocarbon removal.  

(3) -A locally generated DOP" test of the HEPA filters at ± 20% of the 
accident design flow rate and ambient conditions shall show ? 99% 
DOP removal.  

rDioctylphthalat Pariles

4.5-3

Amendment No. 115, 125, 131

SEE 
ITh, S.I0



1' . -a. visuai inspecton o Tile ieter installations shall be pertorrned in accoroance j../ I .very 1.o so t t ye san a, e t ce r .nth there er. at an/time re. chl m I rel es 

b. At least once per 24 months, the following conditions sha be 

demonstrated before the system can be considered a r., .  

(1) The pressure drop across the combined HEPA filfteri# charcoal 
adsorber banks is less than 6 inches of water at ambient conditions and accident design flow rates.  

(2) fUsiro ~ r aihdr r edtjndarnen' the flow rate of te ", 
system fans shall be showfs to be at least 90% of the accidents 
desn flow rate.  

rr, ', . (3) The charcoal filter islation valves shall be tested to verify

c. At least once per 24 months or at any eor, rk 
done on the filters could alter ther mtity or after every 720 hours of 
charcoal admorber use since the lMs test t followin conditio shall be MQ.3) 

demnsraedbefore the system can be considered operable:

(1) Impregnated activated cwco from each of te five units Is 1.. Ihave a methyl iodine removal efficiency a 85% .& 20% of the 
accident. dweo flow rate. 5 to IS RnO ilt me iodine 
conwttration , 95% relative " and a 250T. n i j

I, Ao 49 fi-=O (from) test an &Anxmdad sorbers at 

& 20% of the acmdeMnt d gn flow rate and ambiet condions s ( 
show 99% -" removal.

acciden desig flow rate and ambient conditions shaD show z 99%hE3 

4.5-3

Amendment No. 115, 125. 131



ITS 3.7.1"

5. Control Room Air Filtration Svtem 

a. Visual inspection of the filter installations shall be performed ;n 
SEE accordance with ANSI N 510 (1975) every six months for the first 
ITS S 0.' I two years and at least once per 24 months thereafter, or at any 

time fire. chemical releases or work done on the filters could alter 
4, their integrity.  

'S P b.7.11. b. cha l filtration system shall be operated for a minimum of 
15 minutes every month.  

c. At least once per 24 months, the following conditions shall be 
demonstrated before the system can be considered operable: 

(1) The pressure drop across the combined HEPA filters and 
charcoal adsorber binks is less than 6 inches of water at 
ambient conditions and accident design flow rates.  

(2) Using either direct or indirect measurements, the flow rate 
of the system fans shall be shown to be at least 90% of 

E E accident design flow rate.  
I 

ITS . . l) d. At least once per 24 months or at any time fire, chemical releases 
or work done on the filters could alter their integrity or after every 
720 hours of charcoal adsorber use since the last test, the following 
conditions shall be demonstrated before the system can be 
considered operable: 

(1) The charcoal shall have a methyl iodine removal efficiency 
a 90% at ± 2M. of the accident design flow rate, 0.05 to 
0.15 mgtm3 inlet methyl iodine concentration, > 95/6 relative 
humidity and a 1257F.  

(2) A halogenated hydrocarbon (freon) test on charcoal 
adsorbers at & 20%/6 of the accident design flow rate and 
ambient conditions shall show z 99% halogenated 
hydrcarbon removal.  

(3) A locally generated DOP test of the HEPA filters at± 20% 
of the accident design flow rate and ambient conditions 
shall show z 99% DOP removal.

4.5-4

Amendment No. 115, 125, 131



ITS 5.5.1

- Control Room X rnfnil onSvstem

.-. Visual inspection of the filter installations shall be Dertormeo :n 
accordance with 51 N 5'0 (19,5) every V mon s ,'or Me Is.  
(two ars/ancl it'least p6Ce Pe/24 montd thereattr. or at Anv,

b. The charcoal filtration system shall be operated for a minimum ot 
15 mnmutes every month.

c. At least once per 24 monts, the follming conditions shall be 

demonstrated before the system can be considee o rr I.....  

(1) The pressure op mcass the comrbersand 
. 0S-hacoal adorber-bints is ssS than 6 ince of waterat 

ambient conditcns and acideM design fow rates.  

(2) OEM -t 2bo",t,,t mec . the flow rate 
of te system fans shall be shown to be at least 90% of

At least ore per 24 monts or at any We-fire,,chemical releases 
Wrwork done on the filtes cot alter their integrity orateevy 

7 hours of chrcoW sorke use since th f t test the folowing h--,w .) 
condifin shal be efore the system can be 

consiered ealie: 

) The crcoal shall have a meth iodine removal efficency 
Ib.c> Y90% at & 2D% of the accile deson flow rate. 0.05 to it). 10 swRm3 inlet mehu *m mm w. Sk" ac/ &..

&.)

tufitand a 125T. L 

A f test on charoa 
adomb9rs at 20% of the accide design fow re and I- (.
an bient codi t oni s M s h show x 99% na t 

A Of #stof the HEPA fters att20% 
of the accident design flow rats arid -abient condition 
sWd show a 99% DOP remnoval.  

4524

Amendment No . 125, 131
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ITS 3.7.1:

SEE 
RELOCATEb CTS 

-A--

e. Each toxic gas monitoring system shall be demonstrated 
operable by performance of a channel check at least 
once per day, a channel test at least once per 31 days 
and a channel calibration at least once per 18 months.

Fuel Storage Building Emerrencv Ventilation System 

a-. The fuel storage building emergency ventilation system 
fan shall be operated for a minimum of 15 minutes every CL.-

b. Prior to hadling- of .irradiated luel, the tolowvLng 
conditions shall be demonstrated before the system can 
be considered operable:

(1) The- pressure drop across the combined HEPA 
filters and charcoal adsorber banks is less than 
6 inches of water at ambient conditions and 
accident design flow rates.  

(2) Using either direct or indirect measurements, the 
flow rate of the system fans shall be shown to be 
at least 90% of the accident design flow rate.

(3) The filtration system bypass assembly shall be 
isolated, a £ es e a ass e-t;W t

t C.  

ITS I*.c to

Prior to handling of irradiated fuel, or at any time 
fire, chemical releases -or work done on the filters 
could alter their integrity or after every 720 hours of 
charcoal adsorber use since the last test, the following 
conditions shall be demonstrated before the system can 
be considered operable: 

(1) Charcoal shall have a methyl iodine removal 
efficiency a 90% at + 20% of the accident design 
flow rate, 0.05 to 0.15 mg/ 3 inlet methyl iodine 
concentration, Z 950 relative humidity and Z 
125F.

(2) A halogenated hydrocarbon (freon) test on 
charcoal adsorbers at ± 20% of the accident 
design flow rate and ambient conditions shall 

- show > 99% halogenated hydrocarbon removal.  

4.5-A Ao 7X 
Amendeent No. 77, 7J, f7, 125
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ITS 5.5.1

EE e. Each toxic gas monitoring system shall be demonsCrated operable by performance of a channel check a: least 
RELOC-ATEb once per day, a channel test at least once per 31 days 4and a channel calibration at least once per 18 months.  

6. Fuel Storace Building Em--eenc Venilation SEmetem 

I 3.7. 13 A. The fuel storage building emergency ventilation system fan shall be operated for a minim of 15 minutes every month when there is irradiated fuel in the spent fuel 
pit.

U . ..& W r, the follwnj -(L.9' 
conditions shall be demonstrated before the system canA 

be considered operable: ( .  

(1) The pressure drop acrossth cobnd EP 
filters and charcoal adsorber banks is less than 6 inches of water at ambient conditions and 
accident design flow rates.  

flow rare of the system fans shall be shown to be 
at least 90% of the accident design flow rate.

(3) The filtration system bypass assembly shall be S E ITS i3,71 solated and leak tasted to assure that it is properly sealed.  

c. Prior to : .... o f rradiated fues or atan fire, chemical releases - work done on the filters 
could alter their Integrit or after every 720 hours of -M .3) charcoal adsorber use since last test, the followingl'conditions shall be demonstrate before the system can- K be considered operable: .. . z 

(1) Charcoal shall have a methyl iodin, removal I ID1. Cefficiency Z 90t at _ 200 of the accident design flow rate, 0.05 to 0.15 mgjin inlet methyl iodine 
concentration, • 9S% relative hmidity and > 
1250F. 

5~,..(~ A halosead r test on charcoal aisorbers at ± 20t of the accident 
design flow rate and --ient conditions shall 
show 1 990o removal.  

4.5-5
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Relocated Item (R-18) 

e. Each toigsmonitoriggsystem shall be deo trated~ / oprab by peror ee of a channel che tlast 

a a chne ratio aet least on pr18 ots 

6. Fuel Storage Building Emerzency Ventilation System 

a. The fuel storage building emergency ventilation system 
fan shall be operated for a minimum of 15 minutes every month when there is irradiated fuel in the spent fuel 
pit.  

b. Prior to handling of irradiated fuel, the following 
conditions shall be demonstrated before the system can 
be considered operable: 

(1) The pressure drop across the combined HEPA 
filters and charcoal adsorber banks is less than 6 inches of water at ambient conditions and 

CE accident design flow rates.  

(2) Using either direct or indirect measurements, the I TS 3.7.13 flow rate of the system fans shall be shown to be 
at least 90% of the accident design flow rate.  

(3) The filtration system bypass assembly shall be 
isolated and leak tested to assure that it is 
properly sealed.  

c. Prior to handling of irradiated fuel, or at any time 
fire, chemical releases or work done on the filters could alter their integrity or after every 720 hours of 
charcoal adsorber use since the last test, the following conditions shall be demonstrated before the system can 
be considered operable: 

(1) Charcoal shall have a methyl iodine removal 
efficiency > 90% at + 20% of the accident design 
flow rate, 0.05 to 0.15 mg/ 3 inlet methyl iodine concentration, > 95% relative humidity and Z 
125F.  

(2) A halogenated hydrocarbon (freon) test on 
charcoal adsorbers at + 20% of the accident 
design flow rate and ambient conditions shall ______ show > 99% halogenated hydrocarbon removal.

4.5-5
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ITS 3.6.8

(3) A locally generated DOP test of the HEPA filters 

at ± 20% of the accident design flow rate and 
9EE ambient conditions shall show Z 99% DOP removal.  

1Ts . (4) Visual inspection in accordance with the 
applicable sections of ANSI N 510 (1975) of 
filter installations.

7. Electric Hvdrozen Recombiner Systems

k 3. :3I

~R aL.az 

&~

a. Each hydrogen recombiner system shall be demonstrated 
OPERABLE: 

-i)- At least once every 6 months by verifying, during a 
Hydrogen Recombiner System Functional test, at e 

in.mm e , ter sheae emperatue increas to g ter 
than or qual to 7 F within minute Upon r ching LA.  
700F increase '6e power syting to imum wer for 
2 flutes and erify that e power eter re s greate 
anor eq- to 60 W/and 

-2j At least once per 24 months by: 

a ) Ierfo g CaonN CALI ON of 1 s recmi 7 ' L 
ins ieientation-an- ca l~ circ Its

-b-) Verifying through a visual examination that there 
is no evidence of abnormal conditions within the recomabiner enclosure i. 00 , los/w~rin. or' /'

Cmte ~s. c .L, ./an d-

c) Verifying the integrity of all heater electrical 
circuits b erforming a resistance to cround 
test followig the bove reqfred funvtiona', 
tes e ess tang to grou for any heacr LA.I 
pse shaKb reater than ~ qual 10 ,600

Amendment No. 77, ZZ, 130
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"i A tocalv e Pest of the HEPA .,.:ers 
at : 20 of the accident design flow" rate a z 
ambient conditions shall show a 99%( )remova! 

*4- Visual inspection in accordance with the 
applicable sections ofa S N 510 (1975 f M.  
CLiter inslalations.

4.. Electric Hvdrogen Recombiner Systems

a. Each hYdrQgr j recombiner system shall be demons:ra:ed 
OPERABLE:

SEE 
ITS USL.

1) At least once everyA6 months by verifying. during a 
Hydrogen Recombiner System Functional test, that the 
minimum heater sheath temperature increases to greater 
than or equal to 700F within 90 minutes. Upon reaching 
7000F. increase the power setting to maximum power for 
2 minutes and verify that the power meter reads greater 
than or equal to 60 kW. and 

2) At least once per 24 months by: 

a) Performing CHANEL CALIBURATION of all recombiner 
instrumentation and control circuits.  

b) Verifying through a visual examination that there 
is no evidence of abnormal conditions within the 
recombiner enclosure (i.e., loose wiring or 
structural connections, deposits of foreign 
materials, etc.), and 

c) Verifying the Integrity of all heater electrical 
circuits by peorfrming a resistance to ground 
test following the above required functional 
test. The resistance to ground for any heater 
phase shall be greater than or equal to 10.000 
ohms.

Amendment No. 77, XZ1. 130
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ITS 3.4.14 
.-. B. Co--aneft Pe .• 

a. The safety injection pumps, residual heat removal pumps# SEC-- containment spray pumps and the auxiliary component cooling 3.2 water pumps shall be started at quarterly intervals. The 3. . 2 recirculation pumps Shall be started at least once per 24 XS.3 IMnths. nepr2 

3."
3-8 b. Acceptable levels of performance shall be that the pumps start, reach their required developed head on recirculation flow. and operate for at least fifteen minutes.  

2. YAI= 
I S 3.L..7 a. Each spray additive valve shall be cycled by operator action 

with the pumps shut down at least once per 24 months.  

,.5 3. -b. The accumulator check valves shall be checked for operability 
at least once per 24 months.  

LeO 3.q. . The followg he vave be checked for gross leakage 
a least once per 24 months: 

8S7A a G89 

83 8S7L 139SA87 
-,7D .89 sP. 838A .  

857F 857P 69SD 838C 

SR 8838D 

Amendment No. X40. X;. U%, 178



ITS 3.5.1
B. Component Tests

i. Pums 

a. The safety injection pumps, residual heat removal pumps, 
containment spray pumps and the auxiliary component cooling 

SEF water pumps shall be started at quarterly intervals. The 
recirculation pumps shall be started at least once per 24 

ITS -.3. months.  

I5 3.. b. Acceptable levels of performance shall be that the pumps 
start, reach their required developed head on recirculation 
flow, and operate for at least fifteen minutes.  

2. Valves 

S FSa. Each spray additive valve shall be cycled by operator action 
ms 3.6.7 with the pumps shut down at least once per 24 months.  

LCO b. he cumu or chp valvs shalkbe qcked opera .t LA.  34-1 last/ocee 4 mmfthsJ-

c. The following check valves shall be checked for gross leakage 
aE least once per 24 months: 

857A & G 857J 857S & T 897B 

8S7B 857K 857U & W 897C 

857C 857L 895A 897D 

8S7D -857M 895D 838A 

857E 857N 895C 838B 

857F 857P 895D 838C 

S7H 857Q & R 897A 838D

4.5-7
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B.  

. SS 2.3

Ee ITS 3 G 15: E ITS 37 ITS 3.5.2 

Pumps OdAL 

3 'T. .  

a. The safety injection pumps, residual heat removal pumps; 
cWn ainment spray pumps and the Auxiliarv component cooling 

u shall 'be started at quarterly intervals. The recirculation pumps shall be started a nce er/24 ' 

b. Acceptable levels of performance shall be that the pumps 
start, reach their required developed head on recirculation flow, n oe~ae £~ at t fi foen %khnutes5,A

2. Vlvesf

'I$8 iTS 
3.A-;

a. Each spray additive valve shall be cycled by operator action 
with the pumps shut down at least once per 24 months.

T b. The accumulator check valves shall be checked for operability 
Irh 3...I at least once per 24 months.  

c. The following check valves shall be checked for gross leakage 
aE least once per 24 months: 

857A & G 857J 857S & T 897B 

85 S7B 857K 857U & W 897C 

P75 3.q IV 85 7C 857L 895A 897D 

857D -857M 895 O, 838A 

857E 857N 895C 838B 

BS7F 857P 895D 838C 

8S7H 857Q & R 897A 838D

4.5-7
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ITS 3.5.3
B. Component Tests 

1. Pumps

a.  

(&F.R ITS 3'2.  

- s P V

The safety injection pumps, residual heat removal pumps, 
containment spray pumps and the auxiliary component cooling 
water pumps shall be started at intervals not greater than one 
month. The recirculation pumps shall be started at least once 
per 24 months.  

Acceptable levels of performance shall be that the pumps 
start, reach their required developed head on recirculation 
flow, and operate for at least fifteen minutes.

2. Valves 

SEE a. Each spray additive valve shall be cycled by operator action 

I-S 3.(.7 with the pumps shut down at least once per 24 months.  

9E b. The accumulator check valves shall be checked for operability 

ITS .3.6.1 at least once per 24 months.  
I-I 

c. The following check valves shall be checked for gross leakage 
at least once per 24 months: 

857A & G 857J 857S & T 897B 

857B 857K 857U & W 897C 

IT.S 857C 857L 895A 897D 

857D 857M 895B 838A 

857E 857N 895C 838B 

857F 857P 895D 838C 

857H 857Q & R 897A 838D

4.5-7
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ITS 3.6.6

b. Acceptable levels of performance s 1 be that the pumps start, reach their required developed head on recirculation 
flow, and operate for 

2. Vle
)

a. Each spray additive valve shall be cycled by operator action with the pumps shut down at least once per 24 months.  
b. The accumulator check valves shall be checked for operability 

at least once per 24 months.  
C. The following check valves shall be checked for gross leakage 

ai least once per 24 months: 

O"M 857A & G 857 8S57S & T 897B MI-TFIL 857s 8s7K S7U & w 897C 

857C 857L 89SA 897D 

857D 857M 895b 838A 

857E 857N 89SC 838B 

8S7F 8S7P 895D 838C 

857H 8S7Q & R 897A 838D 

4.5-7 
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B. Co- monent T" e 

The safety " " -•

SEE 
ITS 3.,z 

3,5".3

..0-, P .oresidual heat removal pumps, containment spray pumps and the auxiliary component cooling water pumps shall be started at quarterly intervals. The recirculation pumps shall be started at least once per 24 moths.

b. Acceptable levels of performance shall be that the pumps start, reach their required developed head on recirculation 
flow, and operate for at least fifteen minutes.  

2. Valves 
,(,.7.<I a. Each spray additive valve shall be clod t do at least once per 24 months. --

l-rs
2.1I

b. The accumulator check valves shall be checked for operability at least once per 24 months.

a,, least once per 24 m;nths:

8S7A & G

T.S 2.~i

857B 

857C 

8S7D 

8S7E 

8S7F

8S7J 

8S7K 

9S7L 

8S7M 

857N 

8S7P

857H 857Q & R 897A 838D 

4.5-7 
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8S7S & T 897B

857U & W 

89SA 

895u 

89SC

897C 

897D 

838A 

838B 

838C
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I~dhe ea~or_ _ Y baah eeVeesur ed to 70 
-ds eS ge . S. B 2pe oh c fo teIn S rim rke hi 

8C Bsc 99TC " 1,I 

sorfeuent copaonetod a, wi ecan be eurmg reactor op ton.0 

hnjec= systems tests traes prpe a oeation afd yonrjectin e 

sand onain e Sp y S ry ystems.Wt pums= blocke fro steng ao te 
signoa is applie. To nte automa cco a nd~ operificat maese tha tes 0 

conphenta ec e thb~e says inj cc$ on bina info them proeaence Thedmm teth 

demonstrates e operati:on of th avs uphici rers n auomtiyl~cn 

satn circuitnd tr eiys . th th pumps a inke saisacory runnng o rder.  

Th-ecptontstisreryaet r the r1 = iruato pumps hiche =ht ee 

frqun tetdol esult n incease pear ove a onerio ad o time.  

Amendm ent NoX depened 17 c45£ 

38AS 

T h e S f t I n e t o t a a n t h u t i m n S p a y S y s t e my a r e p ri n ci p al s a r e 

sstms'~ testrs tn bepefrmdvhn eatr sape or inmg ea aety 

injctng ai 1e e£ cassrato an edera 71' laeon nd containment 

more. rh po uenyth h component to. s.wihoa epere durin reactrd op ye= ne 

he yses=n tests traesZ propnerae c oer aong ~ o tf Inje.  
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ITS 3.5.1 

K d. In addition to 4.5.B.2.c, the following check valves shall be 

checked for gross leakage every time the plant is shut down 

and the reactor coolant system has been depressurized to 700 

psig or less. This gross leakage test shall also be performed 

following valve maintenance, repair or other work which could 

unseat these check valves: 8EE 
ITs 3.q.lq 838A 895A 897A 

838B 895B 897B 

138C 895C 897C 

838D 895D 897D 

The Safety Injectio System and the Cuntainment Spray System are principal plant 

safeguards that re normally on andby during reacto operation. Complete 

systems tests nnot be performe when the reactor is rating because a safety 

injection si al causes reacto trip, main feedwat isolation and containment 

isolation, and a Containme Spray System tes requires the system to be 

temporar y disabled.. The ethod of assuring erability of these sy ems is, 

theref re, to combine sy ems tests to be per rmed during plant shut wns, with 

mor frequent componen tests, which can b performed during react operation.  

he systems tests monstrate proper a omatic operation of th Safety Injection 

and Containment ray Systems. Wi the pumps blocked f starting, a test 

signal is app led to initiate au matic action and yeri cation made that the 

compcnents r eive the safety i ection signal in the per sequence. The test 

demonstrat the operation of he valves, pump circ t breakers, and au matic 

circui (1 

Duni reactor operati ,the instrumentatio which is depended to initiate 

sa ty injection an containment spray generally checke daily and the 

i itiating circuit are tested monthly accordance with" ecification 4.1).  

he testing of t analog channel inp s is accomplished the same manner as 

for the roacto protection system. e engineered safet features logic system 

is tested eans of test switch to simulate inputs rom the analog channels.  

The test itches allow actua on of the master r ay, while at the same me 

blockin the slave relays. Verification that e logic is accomplis d is 

indic ed by the matrix test light. The lave relay coil circ ts are 

con inuously verified b abuilt-in monitoni circuit. In addition the active 

c ponents (pumps an valves) are to be ested in accordance w* the Indian 

oint 3 Inservice esting Program. e PUMPS, specified *the Technical 

Specifications, e tested on a quar rly basis to chec e operation of the 

starting circui and to verify tha he pumps are in sati actory running order.  

The exceptio o this quarterly t t are the recirculat* h pumps which are tested 

during a rueling outage. The arterly test inte is based on the judgement 

that mor6 frequent testing uld not significa y increase the reliability 

(i.e.,/tne probability that he component woL...d perate when required), yet more 
Sfreq ient testing would reault in increased we r over a long period of time.  

4.5-8 
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d. In addition to 4.5.B.2.c, the following check valves shall be 

checked for gross leakage every time the plant is shut down 

and the reactor coolant system has been depressurized to 700 

psig or less. This gross leakage test shall also be performed 

following valve maintenance, repair or other work which could 

8EE unseat these check valves: 

IT-s 3.q-a 838A 895A 897A 

838B 895B 897B 

838C 895C 897C 

838D. 895D 897D 

The Sa ety 
i njection 

Sy stem 
sd the Cuntainmen 

p Spray Syste 
d arting 

te 
safeguards that are )Zrmally on st )by during reacto operation. Complete 

ystems' tests canno d perfosrmed who he reactor in raing because a fety 
injection signal uses reactor t p, main feedwate isolation and cont ~nment 

isolation, and a Containment ray System resti requires whe sysar to be j 

Aemporaril osabled.. The me od of assuring orability of these stems is, 

more fre nt component tes, which can be. rformed, during rear operation.  

The s. stm et eotaepoe uto tic operation of t Safety Injection 

an CnanetSr Sses Wih epmsbokdf strig a test 

signl i apli d iitite uto ic atio an veif'atin mde hat the 
or~p-nets ece th saetyinjc o sinalin he r e seuene. he test 

demonstrats oprto ft vlepm ircu' breakers, and auto Ti 

Duin c.e 

safety inecin n coPainment spray is enerally checked .d .ly and the 

initi ngcrcis are/'tested monthly (in codac i h Spe iication 4 .1).  

The esting of the a og channel inputss accomplished in e same manne-r as i 

The test switc s allow actuation h ate ea wil ttesame t ime 
blocking twie/slave relays. ver*icai ha h oic is accomplished is 
indicated t he matrix te ih. h le ea oi icits . r e 

continuo y verified by a bu' timotrng ct.Iadiion, the__cive 
compon ts (pumps and vals r ob esdi codne with t/ Indian 
Poin 3IsrieTsigPorm Th ms pcfidi t Tencali 

Sp ifctos r ee naqatr bsst hc h aino he 
verifny thatit thpmsaei satisf act/ running order.  

The exception to t urel ts h ecruain p s which are tested t 

that more fr en etn odntsgiianl raeterla iy11 
(i.e., the obability that t component wou'.d oper e when required), yet mory 

4.5-8 
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cte sysums 5-a dae s pr t feto ge bu digergency f nti ionth 

cacmul dorbers to preent Cooligiyo.f the e soi ta:r Ssl emrgn tir 
conbainmen f The cumulators are a i7.sive s efard. In 
accon airication .1, th3 .t3. vol a prsuei the 
accumulators ar hecked perio tcally. The oher sy ems mentioned operaoe rno 

aTm ohe re1 porntak of a/ oinmet aecirculation ctmo l r ispation 
codfits, . Thies c ted from he oolt flow dering, to uto ato 
operat on. Hence, charcoal should ham/ a long useful lifetime The filter 

tfar that hot h cra roomn isoeo.l and , d also last 

smendment No. v79 148 efre o iyta :hsii .tecs.M 

oi n r e m ov e f c e c c a n tm a u e w i h t e f , o c l s i n p c e . J 

mi r ob dicag ofte 1soaebidn peet h aiiyvn 

/r ia" e fue isbi mvd oee, te raitdfe a a 
c- tinou 45dyde protefe tag uligeegnyvn o 

automatically s t~ed upon high radiat 6n signal and since the bypa assembly 
is sealed by loprtdioaodeiearfoisd dthug 

Hig effi eny priuaea lue( Afitrarin--dbfo e h 
charco adobr opeet ogn fteeasr s raleegnyar| 
trea ntsses h hra dob r ntle eueteptnil 

Srele se of radio-iodine to/the environment. The in-.~c a est results shouldJ 

04 e charcoal adsorber /and a HEPA efficiency of eater than or equal to 991 

Sshould indicale a, tbyl iodide removal offic ney of greater them or equal/ oI 
90 percent an th 1ue handling system samp , and greater than or equal 85 

]percent on te na=n ytmsmlsf epce cietcn~i .wt 

|assurance provided t.hat the result dozes wrill be less thant 0h/ CFR 100 
guiJdelinefor the accidents 8nalyz .  

|The ba is for "the toxic gas moni ing system is given in To 1 Specification 

|7fte control room air trea nt system is designd to ter the control room 

atmosphere for intake ai /ndor for recirculation coentrol room isolation 
conditions. The con ,r oom air treatmnt system as designd to automatically 
start upon con'tol room isolation. y 

4.5-9 
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other ryeaoms tha operaioan by the aemerenc cotinouytmonitre for 

accumulators. the Compon, Cooling System, the Sez ,ce Water System, and the\ 

coninment an oolf. The accumulat ors rrua passive safeguard. In 

afeordc wich iS iolatd fr1 the oligair volome adrsnureacntor 

Saccumulators are oecked periodically. The o er systems mentioned operate when 

o ration. Hence, the charco should have a long useful lifetime The filter 
mA-es that house the c coal are stainless steel and sh di also last 

indefinitely. However, visual inspection specified in Secon A.4(a) of this 
Sspecification will be rformed to verify that ;his is, in act, the case. Tnie | 

caiodine removal ef be cana be m ecred o get th a r ell in ptoe.  

perentoreoal oi DOterpartlats Threprlaboatovy arlo capl testo esut 
shovld indcte a mthy idide ovalth efficiency of reoael a o eqal dd 
90retn )The fuel straebulindirlimn system sapls adeseaerthnnrequa 85 
pierto the icoane hefe stoapes for exetmoeed aciet to fai ith 

the effiience ofldn temferc vand carcoal asoerm aus seperaifi nefvter 
asr acedf is ro ided tlvd ei the reulindsedites than e 10 d a0 

J ntinuous 45-day decay period, f 'uel storage building emergency ntilstion | 

system is not technically neceiarng system is e i n c al isreed to be 
operable duing all fuel ng operation. Theemergency ve.3tion fan is 

Sautomatically started upo igh radiation signal and since bypass assembly | 
Sis sealed by manually orated isolation devices, air flo a directed through | 

th mrec etl o EAflesadcharcoalad .  

treacmen 1tom air cre a l sste s eie t o ilter the onti l 
rele nt N o to 148d 1 

+ charcoal adsorbers and a HEPA ef lci ncy of greater than or equal to 99 
percent removal of DOP partculates The laboratory carbon sample test results, 
should indicate a methyl iodide oval efficiency of greater thaan or equal 
90 percent on the fuel hndi ysem samples. and reatr thn or equal/t 85 
percent on the containment8s~ samples for expected accident condLioic . Wigth 
the efficiencies of the H filters and charcoal aorbers as specift , further 
a.u5:;ance is provided t the resultng doses wi~ll be less than 10 l CFR 100 
g uidelines fort he id en ts an a ly z ed ".  

SThe basis for' toxic gas monitoring system is given in T eelcl Specification 

IThe con r1 room air treatment system is designs flter the control room 
atmos are for intake air and/or for recirculati during control roan isolation 
condtions. The control room air treatment syse is designd to automatically/ 

~4.5-9
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other systems that are so important to the emer ney cooling function are the'\ 
accumulators, the Co anent Cooling System. Service Water System, and the 
containment fan c lers. The accumulato are a passive safeguard. In 
accordance with pecification 4.1. the ater volume and pressure in the 
accumulators a: checked periodically. e other systems mentioned operate when 
the reactor s in operation, and by ese means are continuously monitored for 
satisfact performance.  

The c rcoal portion of the c tainment air recirculation system a passive 
sa a rd which is isolate from the cooling air flow during rmal reactor 
eration Hence, the cha oal should have a long useful lif . The filter,' 

rames that house the harcoal are stainless steel should also last 
indefinitely. However the visual inspection specified i action A.4(a) of this 
specification will performed to verify that this i , in fact, the case. Te 
iodine removal ef ciency cannot be measured with ae filter cells in place., 
Therefore, at p iodic intervals a representati sample of charcoal is to bei 
removed and t, ted to verify that the efficie es for removal of methyl iodide! 
are obtains .(2) The fuel storage building r treatment system is designed to, 
filter th discharge of the fuel storage lding atmosphere to the facility vent 
during rmal conditions. As require y Specifications 3.8.A.12 and 3.8.C.6, 
the f storage building emergency ntilation system must be operable enever 
irr iated fuel is being moved. However, if the irradiated fuel had a 
c. tinuous 45-day decay perio the fuel storage building emergenc entilation, .ystem is not technically essary, even though the system is equired to be 
operable during all fuel dling operations. The emergency ntilation fan is 
automatically started on high radiation signal and sin bypass assembly 
is sealed by manual operated isolation devices, air owis directed through 
the emergency venvlation HEPA filters and charcoal orbers.  

High officie*y particulate absolute (HEPA) tars are installed before the 
charcoal a, orbers to prevent clogging of e adsorbers for all emergency air 
treatme system. The charcoal adsorber re installed to reduce the potential 
releas of radio-iodine to the enviro ant. The in'place test results shou 
indic'ate a system leak tightness of as than or equal to one percent leaka1 or 

charcoal adsorbers and a efficiency of greater than or equ4 Ato 99 
percent removal of DOP particlaktes. The laboratory carbon sample te results 
should indicate a methyl iodide removal efficiency of greater tban-lor equal to 
90 percent on the fuel ha(LIng system samples, and greater thanlr equal to 85 
percent on the contain.at system samples for expected accidpc/ onditons. With 
the efficiencies of fie EllA filters and charcoal adsorbezras specified, further 
assurance is pro(ded that the resulting doses will ba--less than the 10 CP 100 
guidelines for"the accidents analysed.  

The basi or the toxic gas monitoring system Wgiven in Technical Specification 
Secti 3.3. / 

ae control room air treatment system is designed to filter the control room 
atmosphere for intake air and/or for recirculation during control room isolation 
conditions. The control room air treatment system is designed to automatically 
start upon control room isolation.  

4.5-9

Amendment No. 77JOP, 148



ITS 5.5.1 
Other system t are also important to the emergency cooling fpction are the 

accumulators the Component Cooling ystem, the Service Water ystem, and th 
containmen fan coolers. The a umulators are a passiv safeguard. In 
accordanc with Specification 4 , the water volume a pressure in the 
accumul ors are checked periodi lly. The other systems ntioned operate when 
the re tor is in operation, by these means are con uously monitored for 
satis actory performance.  

Th charcoal portion of t containment air recirc ation system is a passive 
s feguard which is isol ed from the cooling ai flow during normal reactor 
peration. Hence, the rcoal should have a 1 useful lifetime. The filter 

frames that house t charcoal are stainles steel and should also last 
indefinitely. Howev , the visual inspection s cified in Section A.4(a) of this 
specification will e performed to verify t this is, in fact, the case. Th 
iodine removal ef ciency cannot be measurd with the filter cells in lace.  
Therefore, at pe iodic intervals a repres tative sample of charcoal to be 
removed and tes ed to verify that the ef ciencies for removal of met 1 iodide 
are obtaineair treatment system is signed to 
filter the d charge of the fuel r building atmosphere to the cility vent 
during no 1 conditions. As re y Specifications 3.8.A.1 and 3.8.C.6, 
the fuel s orage building emerge ation system must be rabe whenever 
irradiat fuel is being moved However, if the irradiate fuel has had a 
cont 45-day decay period, e fuel stoage buildi gency ventilation 
syst is not technically nece ary, even the syst is required to be 
oper le during all fuel hand goperatio. The emerge y ventilation fan is 
au atically started upon a igh radiation sina, and s ce the bypass assembly 
I sealed by manually oper ed isolation devices, air low is directed through 

e emergency ventilati. PA filters and charcoal dsorbers.  

High efficiency parti ate absolute (HEPA) fil rs are installed before the 
charcoal adsorbers to prevent clogging of these sorbers for all emergency, air 
treatment systems. e charcoal adsorbers are stalled to reduce the pot tial 
release of radio- dine to the environment. The in-place test results should 
indicate a syste eak tightness ofless t or equal to one percent le ge for 
the charcoal a orbrs and a HEPA ffic ncy of greater than or e 1 to 99 
percent re of DOP particulates. laboratory carbon sample st results 
should indic a methyl iodide re efficiency of greater t or equal to 
90 percent n the fuel handling yst samples, and greater t or equal to 85 
percent e containment system s les for expected accident ditions. With 
the effi encies of the NEPA filte and charcoal adsorbers as pecified, further 
assur e is provided that the sulting doses will be lss the 10 CFR 100 
guide nes for the accidents lyzed.  

Th asis for the toxic gas onitoring system is given Technical Specification 

The control room air eatment system is design to filter the control room 
atmosphere for inta air and/or for recirculati. during control room isolation 
conditions. The c trol room air treatment sya em is designed to automatically 
start upon contro room isolation.  

4.5-9 

Amendment No. 7, ZP, 148 L - I1)



ITS 5.5.1 
High efficiency articulate absolute (HEPA) filters are installed before the 
charcoal adsor ers to similarly/prevent clogging of these Adsorbers. The 
charcoal adso ers are installed o reduce the potential intake of radio-iodine 
by control r om personnel. Th in-place test results shou_fl indicate a system 
leak tigh ss of less than equal to one percent leakage for the charcoal 
adsorbers d a HEPA filter fficiency of greater than/ r equal to 99 percent 
removal DOP particulate . The laboratory carbon sple test results should 
indicat a methyl iodide removal efficiency of gr ter than or equal to 90 
perce for expected ac dent conditions. 7 
Wit the efficiencies of the HEPA filters and EIaercoal adsorbers as speci ed, 

her assurance i provided that the res14Zing doses will be less t the 
a owable levels ated in Criterion 19 o7 the General Design Crit ia for 

clear Power P1 ts, Appendix A to 10CFR art 50.  

A pressure dro across the combined filters and charcoal a bers of less than or equal o 6.0 inches of water atthe system design flow rte will indicate 
that the fi ers and adsorbers arejot clogged by excessive ts of foreign 
matter. ssure drop should be -e-ermined at least once pe operating cycle to 
show syst performance capabil y. Proper operation of e system fans should 
also be verified at least pery refueling by eit direct or indirect 
measur ents.  

If sults of charcoal t ts are unsatisfactory, additional sample may be 
te ed. If both of the tests are acceptable, he charcoal may be sidered 
s tisfactory for use the plant. Should e charcoal of any o these air 
fltration systems fail to satisfy the est criteria outl ed in this 
specification, th charcoal beds will b replaced with new rcoal which 
satisfies the rei irements for new char 1 outlined in Re ory Guide 1.52 
(Revision June 973).  

The hydroge recombiner system is engineered safety fture which woul e 
use d only ollowing a loss-of-coo t accident to contr the hydrogen e ved 
in the c tainment. The system not expected to be n deduntil approx tely 
10 day have elapsed follow~ the accident. A this time, the drogen 
conce ration in the contain nnt will have reached .0% by volume, wh h is the 
des concentration for s rting the recombiner ystem.") Actual arting of 
th system will be base upon containment a sphere sample ysis. The 

quired surveillance t ting of each unit wI demonstrate the erability of 
he system. The ba 1 testing of the con inment hydrogen m itoring system 
will demonstrate the vailability of this stem.  

4.5-10 

Amendment No. 7., 119, T7Y, 148



ITS 3.4.14 

For the eight flwdi ribution valves (856 M" C, D, E. F. H, J d K), 
verification of the v v echanical stop adi tents is performed pe odically 

to provide assur that: the high head safe injection flow distr ution is in 

accordance withX ow v lues assumed in core cooling analyzi 

Gross lea e testing of the reactor olant system pressure olation valves and 
I the Low essure Injection(LPI)/r dual heat removal(R H ystem valves reduces 

the obability of an inter ystem LOCA"). Thea tests implement e 
re rements set forth in NR eneric letter date Fe ry 23, 1980, rega ng 

sting of LPI/RR system eck valves. This am t provides a basis r the 
rescission of item A. 5. of a Confirmatory Orde issued by the Commi ion to 

Inia oit3 n letr aedFeb 11, 1980. To sat ..y ALARA 

requirements, gross eakage (>10 gpm) may b measured indirectly i.e. us in 
installed press and flow indications).  

(1) FSAR Section 6.2 

2) FSAR Section 6.4 

(3) FSAR Section 6.8 

(4) WASH 1400 

4.5-11

Amendment No. WZ, Zpp. XZX. 148



ITS 3.5.1 

Fo he eight floy/distribution valves (856 A, C. D, E, , H, and K)..  

veriscation of it) valve mechanical s adjustents is psue oby ed priodically 
o provid ass le d Wte febuay njec1ion9 ow distribution is in 

accordanc ow values assle m ma y coo analy (i.. u 

iross l ge testing of fhel re tar coolant sysem ressure isolation vaes and 
the Pressure Injecton()/residual heat r vl(R14)system valv reduces 

he:probabiliy of an er-system LOCAM These tests eent the 

rescission of te 5 f of r re issued by e Commision o 
Indian Point 3 /ha letter date , February 11, 1980//To satisfy ALARA 
requirements, ss leakag (>1 0 a) )may be mes ed ird ectly (i.e. using 

()se d Srec 64 i 

(I FSAR Section 6.2 

(2) FSAR Section 6.4 

(3) FSARt Section 6.8 

(4) WaASH40 

4.5-11

Amendment No. ZPX, XZF, XX.



ITS ,--3.5.2 

verification of the --- mechanical 5 adjustments ispeojederoiay 

to provide assura ' hat the high he safety injection flo distribution Is in 
accordance with7/low values assue" in the core cooling ysis.  

the Low aessure Injection 1)/residual heat re ol(RHR)systan valves/educes 
the pbability of an, ,te,-sys,,e.- LOCA("'." These .tet imp ,ant the 

i<e> remet,,etor,.h h eei etr tdFeray2,1 eadn 

t tigofLP/HRs e cek ale. meden roids baisfr h 

escissin of it A. 5. o aC-1irm re s c%- - omsint

Amendment N~o. XFX, X90, XXZ7I



ents of the. e rgency power 

pro ly andp p. when

I 'he fol te~tsS.$i3~a~esh 

.he foil tests and'survLl'ance shallb4f performeias svded: 1-j 

Diesel Generators __ 

Eac motheach diesel meaoral e aaial satA synchronized to its but or buses ad shall manualy state n 
-aper 0o t suf icienttto rrah sti..- rl r. t u ra - Iid&.-. . 3 $I "LLA M.  

-2 At least once per 24 months each diesel generator shall be manually 
I 0 started, synchronized and loaded up to its 2 p and aim o N 

a ppro of/at k~it 15Wre
At least once per 24 months*, sialate a loss of 

2-. station set-vice power splies i'conju:ction with a simulated Safety 
Injection signal, and verify: _____________

a. ~he required bus load shedding; 

b. the automatic start of each diesel generator; and 

C. the restoration to operation of particular vital 
vi:a them diesel genrator, spigterqie A"

The time delay relays will. be tested at intervals no greatlar than 22.5 i~ 
months (18 moths + 25%).A krngf

AmedentNo. -7 rn. 142

:1

A

3,8.1.  

~3.BJ. I

.3 ..1.1Z~C

*

ITS1



EKERGENCY POWER SYSTEM PERIODIC TESTS

ents of the e ergency pover 

pro tly and proper y when

The following tests and surveillance shall be performed as stated:

Diesel Generators 

1. Each month each diesel generator shall be* manually started and 
synchronized to its bus or buses and shall be allowed to assume the 
normal bus load and run for a period of time sufficient to reach 
stable operating temperatures.  

2. At least once per 24 months each diesel generator shall be manually 
started, synchronized and loaded up to its 2 hour rating and run for 
a period of at least 105 minutes.  

3. At least once per 24 months*. simulate a loss of all normal AC 
station service power supplies in conjuction with a simulated Safety 
Injection signal, and verify: 

a. the required bus load shedding; 

b. the automatic start of each diesel generator; and 

C. the restoration to operation of particular vital equipment, 
via the diesel generator assuming the required load within 60 
seconds after the initial start signal.  

The time delay relays will. be tested at intervals no great"r than 22.5 
months (18 months + 25S).

4.6-1

Amendment No. AM UP, 142
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ITS 3.8.1 

The aboe' tests Al1 be cpaftidered saj rfactorAf the ,equire' 
min safe*Yrds equipxnt operateds desiad -

B. Station Batteries 

1. Every month the voltage of each cell, the specific gravity and 
temperature of a pilot cell in each battery and each battery voltage 
shall be measured and recorded.  

2. Every 3 months each battery shall be subjected to a 24 hour 
equalizing charge, and the specific gravity of each cell, the 

E temperature reading of every fifth cell, the height of electrolyte, 
and the amount of water added shall be measured and recorded.  I1T5 3. C1 

g 3. At least once per 24 months, during shutdown, each battery shall be 

7 - ,3.73 subjected to a service test and a visual inspection of the plates., 

4. At least once per 60 months, during shutdown, each battery shall be 
subjected to a performance discharge (or modified performance 
discharge) test."'2 This test shall verify that the battery capacity 
is at least 80% of the manufacturer's rating.  

5. Any battery which is demonstrated to have less than 90% of the 
manufacturer's rating or, whose capacity drops more than 10% of 
rated capacity from its previous performance discharge (or modified 
performance discharge) test, shall be subjected to a performance 
discharge (or modified performance discharge) test annually, during 

/ shutdown, until the battery is replaced.  

Basis 

The test speciffied are desi d to demonstrate at the diesel gene tars will 
provide ower for operation f equipment. The also assure that emergency 
gener or system controls the control sys ms for the safe d equipment 
will unction automatical in the event of oss of all normal Ov AC station 
se ice power. During e simulated loss power/safet inje ion system test 
a specification 4.6. .3, certain safe rds valves will closed and made 
noperable, to.preve Safety Injection low to the core.  

1. A mmUfed pe aece discharge test my be performed in Lieu of the battery service test 
every other 24 -mth operatin cycle.  

2. The first tme a performance discharge (or modif led perfomici discharge test) will be 
perfoxmed wiLl be in refmueling outage 10111.  

4.6-2 
Amendment No. ZZX, 7#7, 155



~ITS 3.8.4 

4. Each diesel generator shall be inspected and maintained following 
the manufacturer's recommendations for this class of stand-by 

,EE service.  
IT3 3.8.1 

The above tests will be considered satisfactory if the required 
minimum saferuards equipment operates as designed.

SEE
Station Batteries

ITS 3.2. . Every month the voltage of each cell, the specific gravity and 
\1 temperature of a pilot cell in each battery agg each battery voLtage _ 

. .. shall be measured niTbr_ -r__ 

2. Every 3 months each battery shall be subjected to a 24 hour 
SE-. equalizing charge, and the specific gravity of each cell, the ITS 3.c temperature reading of every fifth cell, the height of electrolyte, 
-I and the amount of water added shall be measured and recorded.

4 .  

ce3f {Lf 

-5-.  

Basis 

The test s 
provide 
gener or

At least once per 24 months, during shutdown, each battery shall be 
subjected to a service test (a ,7lsua .peon ot"he p]r-e 

At least once per 60 months, during shutdown, each battery shall be 
subjected to a performance discharge (or modified performance 
discharge) test. 1'2 This test shall verify that the battery capacity 
is at least 80% of the manufacturer's rating.  

A ny battery w c is demons ated to ha less than O of e 
manufacture s rating or,7 ose capaci drops mor than 9 of 
rated ca city from its evious perf nce disch ge (or mddified --- , 
perfo nce dischar test, shal be subjecte to a peylormance 
dis arge (orl mo ed perfor e discharge) ;est annually, during.  

utdwnunil bttery i replaced.

;pecified are desig d to demonstrat/eat the diesel gener tors wiillfI 
eer for operation f equipment. They also assure that t emergency ri 

;ysemconros fidth c n ~ fr Ih gme~, rl tr..... I -- - - -- - - - - - - - - - - - - - - - - - - - - -

A eudied Ioraoinnce dischage teat a y be peromed in lieu of the battery service teat , 

2. Tefirst d ef~eisc to (or ae.d eran dlaefarge Aa)*A.&b 

4.6-2 
Amendment No. XJ, ZfQ, 155

will .unction automatical in the event of oss of al norml Ov AC station 
se ice power. During e simulated loss o power/safety inje ion system test 
o specification 4.6. .3, certain safe rds valves will b closed and made 
noperable, to-preve Safety Injection low to the core. Y



ITS 3.8.6

s~ED
{ 4-. Each diesel generator shall be inspected and maintained following 
E the -manufacturer's recommendations for this class of stand-by I service.  

IrM 3.8i 
The above tests will be considered satisfactory if the required 
minimum safeguards equipment operates as designed.

-SEE T's 2..q
I

B. taton atteres,- C

3,4.1 t. Every onth the voltage ofleach ce. the specific gravity and 

;-I, CJR f a cln each battery and each battery voltage 
shall be measured LA. 2.  

-. Every 3 months f-ach bttery Ahall /be subfected Ao a 2 hour 
.S.L.2 ui n /and the specific gravity- -r each cei, the
.- C d temperature reading OR every fifth ceD,*, the height of eiectrolyte, 

1and RE amount o water Added hall bemeas ed -EWrecorded .

At least once per 24 months, during shutdown, each battery shall be 
subjected to a service test and a visual inspection of the plates.' 

At least once per 60 months, during shutdown, each battery shall be 
subjected to a performance discharge (or modified performance 
discharge) test.1 2 This test shall verify that the battery capacity 
is at least 80% of the manufacturer's rating.  

Any battery which is demonstrated to have less than 90% of the 
manufacturer's rating or, whose capacity drops more than 10% of 
rated capacity from its previous performance discharge (or modified 
performance discharge) test, shall be subjected to a performance 
discharge (or modified performance discharge) test annually, during 
shutdown, until the battery is replaced.

A modead periemma. discharge test may be perfomoed in lieu of the battery service test 
every *thet 24 mth operting cycle.  

The first time a perfoumnc discharge (or modified peiozmeaco discharge test) wilL be 
performed will be In refueling outage 10/11.

• 4.6-2 
Amendment No. X , 97, 155 

(A d OCLI1 ~ O9d LTJoA t. Z -

&. S

, 3.  

4.

F_7C

Basis 

The test specified are desi d to demonstrate t the diesel gener tars will 
provide ower for operation f equipment. The also assure that emergency 
gener/ or system controls sthe ontrol sysems for the safeads equipment 
will unction automatical in the event of ass of all normal 0vAC station 
se ice power. During e simulated loss a power/safety inje ion system test o s p e c i c a i o n 4, c e r t i n s e r ds v a l v e s i i c l o s e d a d ad e 

noperable, to.preve Safety Injection low to the core.

T 2.&(A -1, 
bJ~t~X2 0
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ITS 3.8.1 

The testing frc nCy specified vi be often enough to identify and correct any 
mechanical or lectrical defici y before it can resuly.n a system failure.  
The fuel ly is Contin y monitored. An abnrbal condition in these 
systems uld be signale without having to p1 e the diesel generators 

Ea diesel generator a continuous rati f 1750.kv and a 2 hour ratkh' of 
50 kv. Two dies s can pover the mi safeguards loads.- To ense that 

each diesel can orate at its 2 hour ating (as required by spe fication 
4.6.A.2.). ea desel will be loaded a1900-1950 kw and run for least 105 

Station ateries will deteri ate with time, but preciptOUS failure is 
extrema y unlikely. The s eil ace specified is t which has been 
demo trated over the ye a, to provide an indication/of a cell becoming 

ceable long before t fails. The periodic equ in charoe will ensure 
t the ampere-hour C ility of the batteries is n d.  

The service and perormance discharge test of battery, together with the 
visual inspectio!!/o the plates, will assurea continued integrity of re 
batteries. The/batteries are of the type =at can be visaly inpeced, 
this method of,&ssuring the continued integAty of the battery is proven s ard 
power plan ractice. • 

The battery service test demonstrar 4 the capability of the batte to meet the 
system design requirements. The ndian Point Unit 3 design duty cle loads are 
determined by a LOCA concurre with a loss of AC power.  

The performance discharge est is a test of the constant a.rrnt capacity of aI 
'battery, normally done n the as found condition after been in service, 
to detect any change the capacity determined by the ceptance test. The test 
is intended to d e=imie overall battery degradati due to age and usage.  

The modified a tery performance discharge st is a composite test which 
addresses b the service test and perfo e discharge test requirements. It 
shal1 Co st of a one minute peak load e valent to that of the service tes; 
and a c rant discharge current for remai r of the test which envelo s 
the ,n t highest load value of the sz 4 ice test. The purpose of the mo ied 
Pez ormance discharge test is to ca eth capacity of the battery aga. t the 

acrurer s specified capaci and thereby determine wihen the - tery is 
approaching the end of its lf , as well as to demostr t capabhity to meet 
system design requirements. rvey other 24 month operating cyc3 the modified 
performance discharge test be performed in lieu of the ba ry service test 
required by Technical S ification 4.6.B.3. L 

The station batter s are required for plant opera , and performing the / 
station battery rvice and performance discharg (or modified performance 
discharge) tea squire the reactor to be Zhutd 

Reference 
FSAR, Sec on 8.2 

Amendment No. z7., XXX, 1 5 5



ITS 3.8.4 

* testing frequency Spec ed will be often enough identify and correcta) 
mechanical or electri ficiency before it result in a system failure.  
The fuel supply is c tinuously monitored. abnormal condition in these 
systems would be aaled without having a place the diesel generators 
themselves on tes 

Each diesel g rator has a continuous ting of 1750 k and a 2 hour ting of! 
1950 kv. diesels can power the safeguards loads. To ure that 
each dies can operate at its 2 rating (as required by ecification, 
4.6.A.2 , each diesel will be lo d to 1900-1950 kv and rum at least 105 

smut 
S tion batteries will do riorate with ti e, but p cipitous failure is 
xtremely unlikely. surveillance spectfied that which has been 

demonstrated over the ars to provide an ndi ion of a cell becoming 
unserviceable long be re it fails. The periodic izing charge will ensure 
that the ampere-ho capability of the batterie mantained.  

The service and erformance discharge test each battery, together wi the 
visual inspec on of the plates, will ure the continued integrity the 
batteries. e batteries are of the e that can be visually inspec d, and 
this meth of assuring the continued tegrity of the battery is pr standard 
power p t practice.  

The attery service test o ates the capability of the b ery to meet the 
sy em design requi ements. e Indian Point Unit 3 design tcycle loads are 

termined by a CA c ent with a loss of AC power.  

I The performance dis ae test is a test of the cons thcurrent capacity ofa 
battery, normally in the as found condition er having been in service, 
to detect any chan in the capacity determined by acceptance test. The test 
is intended to tersine overall battery dog tion due to age and usage.  

e modified battery performance din e test is a composite test which 
addrosses lbth the service test and perf ae discharge test requirements. it 
hall coxisLst of a one minute peak 1 qiaetto that of the service test 

a y onstant discharge current fopthe remainder of the test which envelope .  the ,xt highest load value of te'srceet.The purpose of the modifd 
p~'ormance discharge test is to Ampere the capacity of the battery agisthe 
miuacturer's specified capadity and thereby determine when theba ryi 

approaching the end of its fe, as well as to demonstrate capabili to meet 
system design requir n. Every other 24 month operating cycle, e modified 
performance discharg t may be performed in lieu of the batte service test 
required by Technical pecification 4.6.3.3.  

The station batt Les are required for plant operati and performing the /.  
station batter service and performance discharge ( modified perfoaeg 
discharge) te require the reactor to be 

Reerence o 

4. 6-3 
Amendment No. Xz, )7r, 155



ITS 3.8.6 

e testing frequency specified ill be often enough to identify and correct any 
mechanical or electrical defi ency before it can result in a stem failure.  
The fuel supply is contin ly monitored. An abnormal c tion in these 
systems would be signal.e without having to place the Lesel generators 
themselves on test.  

Each diesel generator a continuous rating of 1750 kw and a 2 hour rating of 
1950 kw. Two dies. a power the minimut safeguar loads. To ensure that each diesel can rate at its 2 hour rating (as equired by specification 
4.6.A.2.), each jesel will be loaded to 1900-1950 and run for at least 105 
minutes.  

Station ba eries will deteriorate with te, but precipitous failure is 
exctremely unlikely. The surveillance ectfied is that which has been emons ted over the years to provid an indication of a cell be4ming 
unse ceable long before it fails. periodic equalizing charge will ensure 
that e ampere-hour capability of batteries is maintained.  

e service and performance dis ge test of each battery, toge er with the isual inspection of the plate , will assure the continued in gri ty of the 
batteries. The batteries are f the type that can be visual inspected, and 
this method of assuring the c tintsed integrity of the battery8s proven stander 
power plant practice.  

The battery service tos demonstrates the capability of/the battery to meet the 
system design requir nts. The Indian Point Unit 3 ,dsign duty cycle loads are 
determined by a I. concurrent with a loss of ACrwer.  

I t The performance scharge test is a test of t constant current capacity of a 
battery, no ly done in the as found couL d on after having been in service, 
to detect change in the capacity determ d by the acceptance test. The test 
is intende to determine overall battery/degradation due to age and usage.  

The m fied battery performance dkcharge test is a composite test ) ch 
addreldses: both the service test a efrac icag etrqiee~.I 
shall consist of a one mnute peak load equivalent to that of the secce test 
and a constant discharge currept' for the remainder of the test whi% envelopes 

Ahe next highest load value of the service test. The purpose o the modified 
performance discharge test'"' to compare the capacity of the ba rery against the manufacturer's specified/capacety and thereby determine wthh the battery is 
approaching the end of ,4!is life, as well as to demonstra capability to meet 
system design requLremints. Every other 24 month operating cycle, the modified 
performance discharg test may be performed in lieu of the battery service test 
required by Technical Specification 4.6.B.3. / 

The station batteries are required for plant aperation, and perfodmig the/ 
station batt~ry service and performance dischirge (or modified performance! 
dischkage) ,iest require the reactor to be shudown.  

Reference / 

,FSAR, Section 8.2/ 
4.6-3 

Amendment No. Z;F, ,Zjr,155



ITS 3.3.2
4.7 MAIN STEAM STOP VALVES

Specification "3 2I-E ).  
The main steam stop valves shall be tested at least once per 24 months./ closure
time ot tive seconds or less shall be verified.Z F F.  I 7 .7.

Basis 

The ma steam stop v es serve to limi an excessive React r Coolant S tei 
cool wn rate a/d rel t reactivity jsertion following main steam real 
inc dent.") Their a lity to close upo signal should be v ified at le t onco 

p 4months. A osure time of fiv seconds was select das being c nsisteni 
ith expected r ponse time for in rumentation as etiednth tam in 

Zbreak incident analysis. 2M)

References 

(1) FSAR - Section 10.5 

(2) FSAR - Section 14.2.5

4.7-1

Amendment No. W2.. 133

,C# 3. 1. 2 .



4.8 AtIXTLTARY FEMWlATER SYSTEM

ITS 3.7.5

Applies periodic test g requirements of the Auxiliary Fe ter system-

1.I a. Eac auxiliary feedwater pump wlll besatdmnulyfo hel) 
ise tese Sygen m.d .  b e er a ersh rep ndp o nrlw e ro eqoul ire vlse s acrrd e.si i. .  

1 b. The auxiliary feedwater pumps discharge valves will be tested by 
operator action at intervals not greater than six months.

-Sf 1 - IT 3.17
Backup supply valves from the city water system will be tested at 
least once per 24 months. (SA -2 6e- , w

4. Acceptance levels of performance shall be that the pumps start, reach 

. 2.7.2 their required developed headannd operLt for 9Z-least 11I/r L1 "1 _ness t " 

3. At least once per 24 months, M 

a. Verify that the rec cu/ ion valv will actuate to its correct 
position.  

b. Verify that each auxiliary feedwater pump will start as designated 

r[ .7. .g automatically upon receipt of an auxil'--y feedwater actua signal.  

testin%4& the au. _0Ii~:e7WREr-U W31TlE'Itfth Eeir c~eability. The 
[caaetve. ri e-% ,.ho t. 1 ac-----------AA

4.8-1
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ITS 3.7.5 
ofcrect operation :will b e z~ty -om N 

ins trumentation.- itlin the mai,,-Icontrol room/and direct 
visual obser-v-ion of the pumps- ,,,

Reference 

FSAR Section-" 10.4, 14.1.9 ,dnd 14.2.5 and- response to 
Question 7.23Z< 7 . / /

4.8-2
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4.9 STEAM GENERATOR TUBE INSERVICE SIJRVEMLANCE 

Applteam o genero tues shll b-'e dfte tenoerable bytefolwn 

inspection program and corrective measures: 

-4b% Imzracign is a. exception to the dimension, finish, or 
contour required by drawing or specification.  

-b,-. D z1 means a service- Induced cracking, wastage, wear 
or corrosion.  

. Deeaded Tube is a tube that contains imperfections, caused 
by dgadation large enough to be reliably detected by eddy 
current inspection. This is considered to be 20% 

-4, &3Dg~jgtr is an estimate % of the tube wall thickmss 
affected or removed by degajgm 

aDefect is an imperfection of such severity that it exceeds 
the nlufinP limit. A tube containing a defect is 
defective 

S Tube Plu,in~T~aL is the tube imperfection depth at or 
beyond which the tube m st either. be removed from service or 
repaired. This is considered to be an imperfection depth of 
40%.  

41- Slee Plu irw Limit is the sleeve imperfection depth at 
or beyond which the sleeved tube must be regmed from 
service or repaired. This is considered to be an 
imperfection depth of 40% for tube sleeves.  

4.9-1 

Amendment No. . 7, . , 76 
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Tube Inspection is a full lengthinspectin for the initial 
3% sample specified in Table Supplemenal sample 
inspections (after the intial 3% sample) may be limited to a 
partial length 'inspection concentrating on those locations 
where degradation has been fomd.  

V 

4.9ola
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,Sm Szsn toqmb~gSe~ eatr/ ~S~~¢

At the first inservice inspection subsequent to the pre
service inspection, six percent of the tubes in each of two 
steam generators shall be inspected as a minimum.  

At the second inservice inspection subsequent to the pre
service inspection, twelve percent of the tubes in one of 
the two steam generators not inspected during the first 
inservice inspection shall be inspected as a minimum.

At the third inservice inspection subsequent to 
service inspection, twelve percent of the tubes in 
generator not inspected duying the first two 
inspections shall be inspected as a minimum.

the pre
the steam 
inservice

'~8.a Lj .d.~- Fourth and subsequent inservice inspections may be limited 
to one steam generator on a rotating schedule encompassin 

the%4h tber.s e e 0Stt eRnt-~eEj 
.j p fif the results of the first or prevous 
inspections indicate that all steam generators are 
performing in a like manner. Under some circumstances, the 
operating conditions in one or more steam generators may be 
found to be more severe than those in other steam 
generators. Under such circumstances, the sample sequences 
should be modified to inspect the steam generator with the 
most severe conditions.  

Unscheduled inspections should be conducted on the affected 
steam generator(s) in accordance with the first sample 
inspection specified in TabLe 4nt of primary
to-

4.9-2
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ITS 5.5.

secondary tube leaks (not including leaks originated from 
. " "tube-to-tube sheet welds) exceeding technical 

specifications, a seismic occurrence greater than an 
operating basis earthquake, a loss-of-coolant accident 
requiring actuation of engineered safeguards, or a major 
steam line or feedvater line break.  

___ ___ ___ ___S( GG, 'T dnLkl.  
___ __ 

eILL " d

SS5-Sb. q,

The niminm sample size, inspection result classification, 

e action required are specified in Table 

Tubes for the inspection ajwould be selected on a random 
basis except where experience in similar plants with similar 
water chemistry indicates critical areas to be inspected.  

The first sample inspection subsequent to the preservice 
inspection should include all nonplugged tubes that 
previously had detectable wall penetration ( > 20%) and 
should also include tubes in those areas where experience 
has indicated potential problems.  

The second and third sample inspections in Table ay 
be limited to the partial tube inspection only, 
concentrating on tubes in the areas of the tube sheet array 
and on the portion of the tube where tubes with 
imperfections were found.  

In all inspections, previously degraded tubes must exhibit 
significant (> 10%) further wall penetration to be included 
in the percentage calculation for the result categories in 
Table F99

4.9-3
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Sev nB. Cr 
+- TIterval of Inspection

AbseadeP&' inservice inspections should be inot. less than 12 
or more than 24 calendar months after the previous 
inspection.

- .c. -e-" If the results of two consecutive inspections, not including 
the preservice inspection, all fall into the C-1 category, 
the frequency of inspection may be extended to 40-month 
intervals.* Also, if it can be demonstrated through two 
consecutive inspections that previously observed degradation 
has not continued and no additional degradation has 
occurred, a_40-month inspection interval may be initiated.  

"-B Corrective Meanures 

All leaking tubes and defective tubes should be: (1) plugged, or (2) repaired.  

I , Reports 

1. Following each inservice inspection of steam generator tubes, the number of tubes plugged and repaired in each steam generator shall be reported to the Commission within 15 dlays.

3EE 
ITS

2. The complete results of the steam generator tube inservice inspection shall be reported in writing on an annual basis for the period in which the inspection was completed per Specification 
6.9.2. This report shall include: 

a. Number and extent of tubes inspected.  

b. Location and percent of wall-thickness penetration for each 
indication of an imperfection.  

c. . Identification of the tubes plugged and the tubes repaired.

S

4.9-4
Amendment No. 31 47,69, 166
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ITS 5.6 
4. Interval Of TnaMetion 

a. The first inservice inspection of steam generators should be 
performed after six effective full power months but not 
later than completion of the first refueling outage.  

b. Subsequent inservice inspections should be not less than 12 
or more than 24 calendar months after the previous inspection.  

c. If the results of two consecutive inspections, not including 
the preservice inspection, all fall into the C-1 category, 
the frequency of inspection may be extended to 40-month 
intervals. Also, if it can be demonstrated through two 
consecutive inspections that previously observed degradation 
has not continued and no additional degradation has 
,ccurred, a 40-month inspection interval may be initiated.  

B. Corrective Meazu =s 

All leaking tubes and defective tubes should be: (1) plugged, or (2) 
M_/ repaired.  

~~ 1 . Following each inservice inspection of steam generator tubes, the number of tubes plugged 4 repaired in each steam generator shall 
be reported to the Coissio n ys.  

2. The complete results of the steam generator tube inservice 
inspection shall be reported in writing on an annual basis for the 
period in which the inspection was completed per Specification 
6 2 This report shall include: 

a. Number and extent of tubes inspected.  

b. Location and percent of wall-thickness penetration for each 
indication of an imperfection.  

c. Identification of the tubes plugged and the tubes repaired.  

4.9-4
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ITS 5.5.E 

6~83X. Results of steam generato tue ispections which fall into Category C-3 of Table . require notification of the 
Commission within 15 days of this determinatior*. Te wri en foil of s r,2ort a proyidea cript of -
i£nveF*igatiop onuted 1 det neecau of )Zfe tube) 

adati and c ecti eas/ ures to event rcurrence 

T.*-Hee-- Table (>regu5s HRc approval prior to startup in one 
case.  

Inservice s lance of ste gener4tor tubes essential in orde 
to ensure t the structural tegrity of this rtion of the RCS s 
maintained] This inservice surveillance con sts of an inspect on 
program wbich provides a of identifyi /and characterizing/the 
natur 0an mechanical ge or tube degra tion so that coz tv 
measure/ can be taken. Degradation coul be caused by des or 
fabrication deviations o inservice conditi that lead to co osion.  

An ssentially 100% inspection was performed on each tube in _ 

evMt steam generator by eddy current chniques prior to rvice in j 
Oiler to establish a baseline c ion for the tubi . This 

" tnspection was c ted under c ions and with e pment and 
/techniques equiva ent to those ected to be empl ed in the /subsequent inse ce inspections.  

The program r inservice ction of steam nerator tubes 
including e nt, procedures, sample selectio is based upon 
the guiance and recommendati in Regulator 1. 83 and NRC 
Generic let r 85-02. The pro am includes a fuallength inspection 
for the i ial 3% sample rec d in the rega ory guide followed 
by suppl ntary tube sampli and inspection if cessary based upon 
the re of the initial le. The initial le inspection may 
include separate entries fr mthe hot and cold leg sides to satisfy 
the sampling requir nts. Suppl inspections need not 
..be 1 length and should concentrate on ar of known degradation.  
The tailed sampling pocess based upon e regulatory guide is 
def ned in section 4.9. .2, 4.9.A.3, and T a 4.9-1 of this section, 

the frequency of i ction in 4.9.A.4.  

ollowing the pre-s ice inspection, ePlant is expected to be 
operated in a r *such thatt 
maintained within ose limits tescnaycoatwl 

4.9-5
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found to result in negligi e corrosion of dWsteam generator s.  
if the secondary coola chemistry is trmaintained within 4ese 
limits, localized cor ion may result stress corr .osion aceking.  
If stress corrosion acking occurs dur plant operation, As extent 
would be limited the limitation steam generator vdeleakage 
between the pr coolant system adthe secondary olant system 
which is 500 lone per day pe steam generator. rack having a 
primary to condary leakage 1s than this limit duing operation 
have an a uate margin of a against failure e to loads imposed 
by desi basis accidents. operating plants e. dfemonstrated that 
pr to secondary 1 go as low as 0.1 gpm can be detected 
Le e in excess of the 00 gallon per day eCr stam generator l' t 
re res plant shutdo and an unschedul. inspection, during ich 

e leaking tubes wi be located and plu ed or repaired. Th limit 
is also consistent th the assumption used to develop, the echnical 
Specification 1 for secondary coo tactivity. For an Point 
3, for conserva, sin, the plant will e shutdown if leaka exceeds 432 
gallons per per steam genera r or 1 gpm total ough all four 
steam goner ors and an unsche ed eddy current I pection will be 
conducted. Leaking and defe yetubes will be cated and either; 
(1) pu dor (2) repaired.  

if results of an ervice inpet conducted asdescripsd pr ously show any with an iereion exceeding 0 ofth 
nominal wall ckness, the tube unacceptable for c inued 

peration and mus be plugged or irec red asrequired by e ASNE 
Code. Ste-am g rator tube ions of operating anshave 
demonstrated capability to r iably detect degrada on that has 
penetrated 2 of the original 50 inch nominal wall ickness. In 
accordance th Regulatory G 1.121, a plugging rgin evaluation 
has .demo trated that the tual remaining wall *ckness for flaws with 1l extent not exc ding 0.9 inches and c-umferential extent 
not ceeding 1350 to thstand the max DP cted during fault 
co itions is 28%. is is also support by 'burst test da of 
representative tub .Leak before bre also been yeni d for 
this.-extent of do adation. Since thsrovides for 72% v loss, a 

4.9-6
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________ _______ GcaMM BLO~~Wr

First Sauple Iz~~on
*' fI : Seoond: Sample .Insw Ari 

Size J tltJ

C-2

0-3 

b

r t t
Plug or repair 
defective tubes.  

Inspect additiomal 
28 tubes In this sqc.

C-1

1 S

Plug or repair defective 
tubes. Inspect aditional 
4S tbes in. this sG.

Third s tle insp on 
Result Acti1on

Plug or repair 
defective 
tubes. Goto power.
p~mr.

C-1 

C-2

0-3 Go to first 
sample. 0-3 
action

I jC-3 1Co to first sample.  
0-3 acton

nspect all tubes In 
this SG.  

Plug or repair 
defective tubes.  

Inspect 2S tubes In 
each other SG

All other 

Som Ss o to seond sample.  
C-2 But no C-2 action 
addll C-3

Add' SG 
C-3

Inspect all tubes in 
all SGs. Plug or 
repair defective tubes.

Report to NRC.  
NRC. approval 
req'd prior to

(rinI t)

0

Tubes 
per 
steam 
gener
ator

4 

=1 
Cl) 

01
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*8 m nJ/f % 

category C-i: 

Category C-2: 

Category C-3:

wvhere N is the nmtber of steam generators in the plant, and n is the nmter of Steam generators 1 , ! "m1,W-"4 #.P% d 1f. 4 1&- *11 1 ..,Ilk ,,,1, t. ._ _ , . .

&Y~ LIMJ.J. J.Ijim JJ Ion rrJteria or 4 .9.A. 1.  

lawS than 5% of the total tubes inspected are degraded tubes and none §E ]1fdfective.  

One or mom"nf the total tubes inspected is dlefei e 
Inspected or between 5 ai 10% of the tubes inspected ar erddtbs

Nor than 10% of the total tubes inspected are degraded or more than I% of the tubes Inspected 
are defective.

Amiedment No. 76
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4.10 SEISMIC INSTRUMENTATION 

rAoplicabilit 1 

Aerfor. -their desert functions if required. " -".., 

4.10.1 ch of the sei ic monitoring inatrume si 

.Table 4.10-1 8h V be demonstrated 0PERA B6by the 
i performance /f the CHANNEL CHECK" CHANNEL L CALIBRATIO N  and CHANNEL FUNC ONAL TEST 

o/ peratinst the frequencies shovnn Table 4.10

4.10.2 •if r~e number of OPERABLE / eismic "'monitoring 
ins ruments is less thian t required by Table 
4/0-1, restore the inopa ble instrument(s) to 

_/PERABLE status within 30ays., 

4.10. .. ihoeormr emic monitoring instruments 

/to Spcfcai .. 2 within the next 100 dys 
outlining the cus€ o he malfunction aJ the plans for r toring the instrument(s) to ERABLE status.  

4.10.4 Each h esi monitori instruments 

a\tSpea duprint s ismlc pevaet all b- :e toe 
\ the OERBLEstatus p and at C NeLC LIBRATION.9.  

rfre vithin 48 hours fe lovngn te freuency 

isetrumet and anal fd to n e ailte* 

~features impo ant to safety. / "-

4.10-1L
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The OPE BITY of t sesmic ins untationen us that 
suffic ent capabilit is available/to promptly de ermine the 
magni ude of a sei ic event an evaluate the response of 

thos feaures i~orant o s~ety T i apb ty i s r~ e~ i ed t perm t c mpari on/ 
o t a su / resonse 

t~~t. us~e i 0 der basi o heniiy"adi 

nsiste twi h recomna ion of egula torGud 

a1 se"i

4.10-2
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* With reactor control room indication

4.10-3
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243 SA 

sh 24M1 

NA2 

.ca04 
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4.11 SAFETY-RELATED SHOCK SUPPRESOR f T1TRg

Amendment No. 111, 

4.11-1 17
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Note 1: The next visual inspection interval for snubber an 
or category size shall be determinedused upon the previous 
inspection interval and the numberf unacceptable snubbers 
found during at inte val o rlbers may be categorized, 
based upon their acceesib during power operation, as 
accessible or inaccessibleteie categories may be examined 
separately or jointly.pbl decision shall be made and documented before anyaseto and shall be used as the 

basis upon which to lumn the next inspection interval for that category.  

Note 2: Interpolation e population or category sizes and the 
number of ucceptable snubbers is permissible. The next 
loter in Cer for the value of the limit for Columns A, B. C 
shall beused if hat integer includes a fractional value oo 
inrtable snubbers as determined by interpolation.  

Note 3: I the number of unacceptable snubbers is equal to or gess 
than the number in Column A, the next inspection inerval may 

hl be twice the previous interval but not greater ifn 48 months.  

If the number of unacceptable snubbers is e 1 to or less than 
the number in Column B, but greater than t number in Colum A, 
the next inspection interval shall be r ue same as the previous interval.  

Note 5: If the number of unacceptable sbbers is equal to or greater 
shall be two-thirds of the revious interval. However, if the 
number of unacceptable s bbers is less than the number in 
Column C, but greater €an the number in Column B, the next 
interval shall be r uced by a factor that is one-third of 
the ratio of the,,difference between the number of unacceptable 
snubbers found uring the previous interval and the number in 
Cedumn B difference in the numbers in Colu B 

Aendment No. jt, 56, , I ,
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2. Vsulispection shall veify (1) that there aren i;il 

~indications of .damage ofr pired OPERABILITY, and (2) attachments 
St~o. the foundations or 4upporting structure are secure. Snubbers 

.which appear inoper e as a result of visual ins et*o shall be' classifed as _un ept able and may be reclassified 2~eptable for 
the .purpose of etablishing the next visual ins emion interval, 
provided that/) the cause of the rejection is c arly established an d t reei for the particular snubber n for/hesnbrsha 
may be g erically susceptible; and ( 2) thaw'affected snubber is 
fnctio mlly tested in the as found cgition and determined 

0p per Specification 4.11.B.5. Ho ver when the fluid port 
0 f hydauic snubber is. found to be c'ov:ered, the snubber shall 
be d eclared inoperable via functionm testing for the purpose of 
stabishng the next. visua inac ion period. All snubbers 

Sconnecte oa nprbecmo ulic fluid reservoir shall be 

cted asorabl snube s ntme h e~ie to 
4.1... FucinlTsanaleofha yef 

s m l of 1 % o al e sa e y r l tdhydraulic sbb rs nal 
tst Forb esnbers4 tht oe otmet t reur te- -oTh 
4.r.e 5 aresea10 f hetta nal e of snubtyer-on 

hyrali Tsna rsalbfucinlytte.This tion old 

tesin The firstnuer unti nofies are oun ueslnzl. l 

Snu subber fuioa the aen ter thaen y 1996 a l esed. Ti he 

2.xt rfe prnesoutatino samte selcte for f1 197.esin hol 

amnm n d capciie of snbbrs At least 2 orteaiumpsibei
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b. Snubbers within 5 feet of heavy eq puent (valve . pump, 

/C. Snubbers within 10 feet of the/discharge from a safety or 
/ relief valve.  

Snubbers identified as "Especial Difficult to Remove" or in "High Radiation Zones During Shutd shall also be included in the 
representative samples% 

Snubber selection for ctional testing is developed from an engineering evaluatio and is based on a rotating basis. In addition to the re ar sample, snubber locations which failed the previous functio test shall be retested during the next test period. If a sp e snubber has been installed in place of a failed 
snubber, then th the previously failed snubber (if it is repaired 
and currentl installed in another position) and the installed spare 
snubber sh 1 be retested. Test results of these snubbers may not be incl d for the sampling required by Specification 4.l.B.1.  

3. If a snubber selected for functional testing either fail to lo or fails to move, i.e., frozen in place, the cause / M 1be e aluated and if caused by manufacturer or design defic cy all 
snubbers of the same manufacturer and model, subject the same 
defect and located in a similar environment, shall be unctionally 

4. For the snubber(s) found inoperable, an enginee g evaluation shall 
be performed on the components which supported by the 
snubber(s). The purpose of this engineeri evaluation shall be to determine if the components supported b the inoperable snubber(s) 
remain capable of performing their ntended function in their 
intended manner after the actio statements of Specification 3 .13.2.a or 3.13.3 a were perfo as necessary.  

Amnmnt No. ,,1, 

ermanent or other exemptions from functional sting for individual 
snubers in these categories may be grante y the Commission only if a.justifiable basis for exemption is presented and/or snubber 
life destructive testing was per ed to qualify snubber 
operability for all design conditio
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a. Activation ( training action) is achieved ithin the specified r go of velocity or acceleration both tension 
and compr Sion.  

b. Snub r bleed, or release rate,' where r uired, is within the sified range in compression or nion. For snubbers ecifically required to not displ e under continuous load, the ability of the snubber withstand load without 
displacement shall be verified 

C. Snu er Service Liemonitorn 

A record of the service life f each snubber, the date at which the designated service life c ences, as well as the installation and maintenance records on ich the designated service life is bas shall be maintained required by specification 6.10.2.o. a service life may be odified based on a performance evaluat n.  
2. At least once p 24 months the installation and mainten Ce records for each safe -related snubber shall be reviewed to vify that the indicated s ice life has not been exceeded or wil not be exceeded prior to e next scheduled snubber service li review. If the indicat service life will be exceeded prior the next scheduled snubb service life review, the snubber ervice life shall be roe luated or the snubber shall be repla or reconditioned so as t extend its service life beyond the to of the next scheduled service life review. This re- aluation, replacement or reconditioning shall be indicated i the records.  

Basis 

The visual i poction frequency s based upon maintai ng a constant level of snubber pro ction to systems. Performance of perio c visual inspectio of snubbers c lements the axis ng functional testi and provides addi onal confidenc .in snubber operab lity. The visual i pection, interval f the snubbers is based on the or of unacceptable snubbers found dur ng the previo inspection in pro rtion to the sizes the various popul ions or catego os and may be as 1 ng as two refueling c cles with good over 1 visual inspe ion results The isual inspection mnt a1 will not exceed 48 months.  Howe or, as for all e illance activities, less othervise note , allowable tol rances of 254 are plicable for snubber . These tolerances re necessary to provide operatio flexibility beca of scheduling9 performance c nsiderations. The words "will not exc d' associated with a surveillance ntorval does not no ate this allowable to erance. Inspections erformed before the interval has e ased may be used as now reference poin to determine the next scheduled i action; however, the results of such ear 

4.11-5
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inpcin pefre beor t orgna euie im ntra h lpsed may not be used to l~engthen the quired inspection inter-val. Any i pectio~n whose 

sc hedule. The resultsf random i.nspections of individual bers. conducte 
at ocher than schedul inspection intervals, will be oval ed on a case .by-case basis to determine they should impact the scheduled terval.  

When the cause the rejection of a snubber is clea y established and remedied for that snub er and for any other snubbers that be generically susceptible, and v erifi operable by inservice functiona testing, that snubber may be exempted ram being counted as inoperable. Gee rically susceptible snubbers are those ich are of a specific make or mode and have the same design features dire y related to rejection of the s ber by visual inspection, and are si arly located or exposed to the ame environmental conditions such as c perature, radiation, and vibratio .  

When a snubber is found inoperab , an engineering evaluation is performed, in addition to the determinatio of the snubber mode of failure, in order determine if any safety-rela d component or system has been adversely aff ted by the inoperability of th snubber. The engineering evaluation shall de rmine whether or not the snubb mode of failure has imparted a significant fect or degradation on the sup rted component or system by determining if system or component was expos to a dynamic transient which required e inoperable 
snubber to mitigat the transient.  

To provide ass ance of snubber functional reliability. a epresentative sample of 1% of t einstalled snubbers will be functiona y tested during plant shutdowns. The representative sample selected for etional testing includes various nfigurations, operating environments. 1 tions and the range of size and -a city of snubbers. An engineering eva tion which addresses snubber perfo nce environments and history selects e representative sample which is bas on a rotating basis. Selection of a presentative sample of hydraulic s bers provides a confidence level with acceptable limits that these supports will be in an operable condition. Ob rved failures of these sample snubbers shall require functional testing of dtional units of the same type.  

Amendment No. ~ %,11
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If a snubber fails a functional t that snubber location will be retested during the next snubber testi period to determine if the failure was environmentally caused. If t failed snubber was repaired and r nstalled elsewhere in the system, dur the functional test effort the sn er will be retested during the next sting period to verify if the repai addressed the cause of a failure. If failed snubber is repaired and not r nstalled in the system during the futional test effort it shall be ret ted before it is subsequently insal 1 in the system as added assurance tha the repair addressed the cause of fai e. The results of these augment testing efforts are intended to adess previous failure modes and these est results (passing or failure) may t be included in the specification l.B.1 sample selection.  

The servi life of a snubber is evaluated via e neering evaluation, test data.  servic ta, manufacturer input, snubber se ce conditions and snubber service hist (newly installed snubber, seal laced, spring replaced, in high ra ation area, high temperature area, et .... ). The requirement to monitor the 
bber service life is included to ens that the snubbers periodically under a performance evaluation in view of eir age and operating condition. se records will provide statistical ases for future consideration of - bber service life. The requirements r the maintenance of records and t snubber service life review are not in nded to affect plant operation.  

1) Generic Lette 84-13, "Technical Specifications or Snubbers." 

2) Generic ter 90-09, "Alternative Require ts For Snubber 

Amendment No. ~ 11
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This specification applies to the surveillance requirements of the containment - ventand ,,rge ystem during~n a oprationRtpd when reactor rue .  
an ticipated to be moved before the reactor has been subcritical for at least SEE r .3.9,, 421- hours.  

To yrabi4y oAee copzi d vege'and # .gg .ystm.  

The following surveillance shall be performed as stated.  

A. Isolation Valves

1. Each month verify that the containment purge supply and exhaust isolation valves are closed dZuring mu!-,, ., 
2. At least once per 24 months veif R Z Z ra1zos on the containment iolation valve (PCV-1190, -1191, -1192) actuator is limited to the valve opening angle to 60_ -(*_ full open).

'PB. HEP A Filters and -Cha-coal Wbsorbers

8Et 
1T 6--1I

If fuel movement is to take place before the reactor has been subcritigal for at least 421" hours, the containment vent and purge system shall be demonstrated operable as follows: 
1. Within 18 months prior to fuel movement and (1) after each complete or partial replacement of a HEPA filter or charcoal adsorber bank within 18 months prior to fuel movement, or (2) after structural maintenance on the BEPA filter or charcoal adsorber housing within 18 months prior to fuel movement, which could effect system operation: 

a. Verify that the charcoal adsorbers remove 1 99% of halogenated hydrocarbon refrigerant test gas when they are tested in-place while operating the ventilation system at the operating flow ± I0%.  
b. Verifying that the HEPA filter banks remove Z 99% of the DOP when they are tested in-place while operating the ventilation system at the operating flow rate ± 10%.

2. Within 18 months prior to fuel movement and after every 720 hours of system operation, subject a representative sample of carbon from the charcoal adsorbers to a laboratory analysis and verify Within 111 ,,A- . . . . . .

methyl iodi Y5 a removaj. ezficiency of Z 90% for radioactive methyl iodine at an operating air flow velocity ± 20% per test 5.1 in Table 2 of Regulatory Guide 1.52, March 1978.  

S Movement of irradiated VANTAGE + fuel assemblies before the reactor has been subcritical for 1550 hours requires operation of the Containment ITS S. 1 3 Building Vent and Purge System through the HEPA filters and charcoal adsorberR _

4.13-1 Amendment No. 39, , %Z, Z31Z, 175

B

Sk S.L.S. I

b



ITS 3.9.3

4.13 Containment Vent and Purge System 

APPlicabilitv

(I 3.4,5 This specification applies to the surveillance requirements of the containment vent and purge system during normal operations aw when reactor rue1 is 
antici ated to be moved before the reactor has been subcritical for at least 

42hours.  

veif t oprai y of twontairnm vent a pur system. A.) 

The following surveillance shall be performed as stated.  

A. Isolation Valves 

1. Each month verify that the containment purge supply and exhaust ,SEE isolation valves are closed during operation above cold shutdown.  
ITS 3.4.3 2. At least once per 24 months verify that the mechanical stops on 

the containment vent isolation valve (PCV-1190, -1191, -1192) actuator is limited to the valve opening angle to 60* (900 - full 
open).  

B. HEPA Filters and.Charcoal Absorbers 

If fuel movement is to take place before the reactor has bee ( 
subcritical tleast the containment vent and purge system shall be demonstrated operable as follows: 
1. Within 18 months prior to fuel movement and (1) after each 2. ..q complete or partial replacement of a HEPA filter or charcoal 

adsorber bank within 18 months prior to fuel movement, or (2) after structural maintenance on the HEPA filter or charcoal 
adsorber housing within 18 months prior to fuel movement, which 
could effect system operation: 

a. Verify that the charcoal adsorbers remove Z 99% of 
halogenated hydrocarbon refrigerant test gas when they are tested in-place while operating the ventilation system at 
the operating flow 1 10%.  

b. Verifying that the HEPA filter banks remove > 99% of the DOP 
when they are tested in-place while operating the 

EEE ventilation system at the operating flow rate ±t 10%.  
I- 2. -Within 18 months prior to fuel movement and after every 720 hours of system operation, subject a representative sample of carbon ' 1 01 from the charcoal adsorbers to a laboratory analysis and verify v ~~TP within 31 days a removal efficiency of Z 90% for radioactive TPmethyl iodine at an operating air flow velocity ± 20% per test 5.b 

-- able 2 of Reul atory Guide I -97, 1978.  

Movement of irradiated VANTAGE + fuel assemblies before the reactor has 
been subcritical for k550 hours requires(! of the Containment - 3 Building Vent and Purge System through the A ilters and charcoal 5 1 adsorbers.  

4.13-1 
Amendment No. 30, 6Z, Z25, 13Z, 175



ITS 5.5.1

4.13 rO2mYWAW~ thyop ppidPusw t

This specifi tion applies to th surveillance r rments of the ctaxnment
vent and urge system d n ozmal operati and when reac r. fute is 
anticpa to be moved betore reactor has subcrit ca l to at least 421 / 

The following surveillance shall be performed as stated.  

- Isolation Valves 

E- 1. Rach month verity that the contaimnt purge supply and exhaust 

isolation valves are closed during operation above cold shutdown.  

2. At least once per 24 months verity that tbe mechanical stops on the 
containment vent isolation valve (PCV-1190, -1191, -1192) actuator 
is limited to the valve opening angle to GOO (900 a full open).  

.-- HEPA Filters and Charcoal Absorbers CTS -l kELW ArE U) 
If fuel movement is to take place before the reactor has been subcritical I T5 3.X3 fotr at least 421 hours, the containment eat purge system shall be 

'demonstrated operable as follows: 

1:f D 1. - within 19 months Cyriot za XmOvn and (1). ate~r each complete 
or partial replacement of a HEPA tilter or charcoal adsorber bank 
within 18 months vior to fuel movement, or (2) attar structural 
maantenanc on the iiPA filter or charcoal adsorber housino within 
19 months wra e mov which could effect system 
operation: 

a. Verity that the charcoal adsorbers remove _ 99% of halogenated 
hycoca rbo rf=gerAnt test gas when they are tested in-place 

6 . a,10,. while operating the ventilation system at the .operating flow 
± 10.

,r S .I0. C ."i Verifying that the EIlA filter banks remove a 99% of th, DOP 
when they are tested an-place while operating the ventileean 
system at the operating flow rate 10%.

2. Within 18 Umnths (l .F- ---- ,and ater every 720 hours of 
'mystm operation. subect a zprenative sample of carbon from the 
charcoal adsorbers to a laboratory analysis and verity within 31 

, 0 .-C- days a ranval etticiency oft a 90% tor radioactive methyl iodine at 
an operating air flow velocity & 20% per test S.b in Table 2 of 
Regulatory Guide 1.52. March 1978.  

4.13-1 
Amendment No. 30., E2. 125. X32, 

C v



ITS 3.6.3 

I -Las 
The containment p e supply and exhaust is ation valves are required t closed during r"an! e ed in 

va td n 
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operation above Id shutdown. Contain nt purge supply or exhau isolation valve vos a 
the 
re 

Chan Th um 
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may be verifi by way of the positio indication lights, the we channel and -net' tion 
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isolation v ves is being limited as analysis demonstrates v e operability against ccident 
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contain nt pressures provided th valves are limited to an o ning angle of 60 d /nn a n e 6 
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y t s ic TI t in 
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po . p 0 
The perability of the HEPA fil and charcoal absorber s tern and the resulting * c ne removal 0 and 

:rbo sa pie will I acity are consistent with ccident analyses. The r resentative carbonn sa pie will be two t t ches in diameter with a I gth equal to the thickknes of the bed.  I 

4.13-2

Amendment No. 30, 62, 131
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r y va yo.:onlvatI ee ch annela 
Th cgign t Pu supply and exhaust isolation yes are required tojelosed dunnacta!-

ope<~ ~ abve utdown -- onainment Pgespply or exna~i~slto vle ci myb eo eposition .f c an d n Prrraoe pressunafton system o .sual means- -je maximum open,-gangle of the contaihment ven: Iso dn valves is g limited as a0"analysis demonstrateg valve operawility..a-anst accsoen: 
containment presres provided tW2 valves are limited to'n opening angle r60. -.

The ope ity of the HEPA,4ter and charoal #borber system and Jih resulting iodine removal 
capaci are consistentith accadent analyses. The representatie carbon s le will be two inc s in diameter win a length equal to Ve thickness of the bed.  

4.13-2

Amendment No. 30, 62, 131



ITS 4.C
i DESI FEATURES 

-61 SITE

The minimum distance from the reactor center line to the boundary of the site exclusion area and the outer boundary of the v population zone asdefined in 10 CFR 100.3 is 350 meters and 1100 meters, respectively.

5.1-1
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ITS 4.0 

5.2 CONTAINMENT 

/Applies t those design fe tures of he Co ainment Syss mx 

of radjoacti materials to the environent is not 

/ exceeded en if gross failure of/the reactor 
coolant ystem occurs. The str ture provides 
biologal shielding for both no al and accident 
stu 1ions. f 

2. T e containment structure s designed for an 

nternal pressure of 47 sig, plus the loads .  
.resulting from an earquake producing 0.15g 

/ applied horizontallyla 0.l0g applied vertical 1. a the same time. ( The containment is tso 

sructurally desig det withstand an ex rnal pressure 3 psig her than the inteper l p ssure.  

B. Penetrations 

1. All pene tations through the " containment 
reinforced concrete pressure b trier for pipe, 
electrcal conductors, ducts a lad access hatch 

are of the double barrier type.u (2)

5.2-1



ITS 4.0 

2. The automatic Phse A containment solation valves 
are actuated to the closed position by an 
automaticall derived safety jection signal. A 
manually ',itiated contain nt isolation signal 
can be g -erated from the ontrol room to perform 
the s e function. he automatic Phase B 
conta sment isolation alves are tripped closed 
upo actuation of t containment spray system/ 
T actuation syst is designed such that /no | 
ingle component ilure will prevent containment 
isolation if req /red.7 

1. The conta ent vessel has two intern1 spray sub
systems iach of which is capable of providing a 
distri ted borated water spray f at least 2500 
gpm. During the initial period of spray 
ope 'ation, sodium hydroxide uld be added to the 
sp;ay water to increase th removal of iodine from 

/the containment atmosphere. (3) 

2. The containment vesel has an internal air 
recirculation system which includes f ivVfan
cooler units (cenirifugal fans and watee cooled 

/ heat exchangero/, each capable of t rinsferring 
heat at a rate of 21,200 BTU/sei6 from the 

/ containment Atmosphere at the post,4ccident design 
conditions,/ i.e., a saturated air-steam mixture at 
47 psig/and 271°F. All of the fan cooler units 
are eqdipped with activated "charcoal filters to I 
remoe volatile iodine following an accident. (4) 

References 

(1) FSAR Appendix 5A / 

(2) .FSAR Section 5.1.2.7 / 
(3) FSAR Section 6.3 1 
(4) FSAR Section 6.4

5.2-2 -



ITS 4.C 

T uranium in h form o slightly enriched uranium doxide 
a4.2 46p~lae Reactor Corr 

~zirconium alloy or stainless steel filler rods for fuel rods, in accordance with approved applications of fuel rod 
configurations, may be used. Fuel assemblies shall be 
limited to those fuel designs that have been analyzed with 

applicable NRC staff approved codes and methods and- shown by tests or analyses to couply with all fuel safety design 
bases.  

zi n The averagely oicsment o sthe initi lcore was a emil 
2.8 wein percent of -235. Threfuel enrichrts we
confiuato ns 1 a b e sd Fue assoeibi shllb 

The enrichment of reload fue will be no more than 5.0 
L~j.2.I eight percent of U-235.  

-4. Burnable RC son r pere inco s rae in m e nithal core.  
There e 1434 ison r in the form f 8, 9, 12,,/16, 

bteorand lsers, tocmih are l el snaety dg 

c-h stera onIr uient sAthe lnt-W e wasn rjods 

onsst of rosilicatglass clad fstainlessteel.  

reloadw ores for eactivity r power Aistribation t e 

5.3-1 

Amnent No. SZ, 70, w, ih, pZ7,eZZ, oZf U2
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-5- There are 53 control rods in the reacor core. The control 
rods contain J42 M silver-indium-cadmi 
alloy clad (wir t es .e (EiD 

'ggn&tgr Cgni 7ws=-gt-14 Ef- A

The fuel ebly recltution 
staf£aqproved as $lbon by tesi :Edesig 74 s0 t 

tY " FSAR Section 3.2.2, 
(2) FSA Section 3 42.1 2/ 

(3) FSMR Section 3.2.1 

(4) FSAR Section 3.2.3 

(5) FSAi Sections 3.2.1 & 3.2.3 

(6) -FSAR Table 4.1-9

Amendment No. Z3, 39, 36, ZOZ,

5.3-2 

zgg, zzO 

Ts9c17

B.



ITS 3.7.1

Applis thecapacity n t 

F deflne thos apec of tu /€ Lt:L~ty 7 uZsrage aream

age arrays of w and sapent uel.  

*I at age relatinto revention of

1. The spent fuel pit stipature is designed to withstand 
anticipatad earthquake loadings as a Class I structure.  
spent fuel pit has a stainless steel liner to insure against 
of water.

ISEE 
Tcs 

Z e i-04

2. The spent fuel storage racks are designed to assure K, 1 0.95 if 
the assemblies are inserted in accordance with . Technical 
Specification 3.8. The capacity of the -spent fuel pit is 1345 
assemblies with the mxrim density storage racks installed. The 
new fuel storage racks are designed to assure k,, 1  0.95 under 
all possible moderation conditions. The capacity of the new fuel 
racks Is 72 assemblies containing fuel pellets enriched to a 
nmaxiim 5.0 weight percent of U-235 and a maxium ICt, (in 
infinite array) of each fuel assembly of 0.95. Credit my be 
taken for burnable integral neutron absorbers.

5.4-1

Amendment No. ZZ, 39, 70, 00, 173
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5.4 FI!L ElAM 

S define those 8spec of ta 
' ty in fuel ae8u 
iticalty In fuel z area 

1. '_The spentoolluel pit t,

Ige arrays of wand spent uel 

m tage relattn: /to prevention of

2. The Spent fuel storage racks are designed to assure r%.,, 1 0.95 1I ,
ass lies arVe insepted /Dace. daceAAr opc z 

~ if tionA.1j The capacity of the spent fuel pit is 
assew1ies with the maXIMaz density storage racks installed. The 
new fuel storage racks are designed to assure V.,, ,1 0.95 under 

4.3.I2. ~all possible moderation conditions. u 
ac es g pone. enrli e to a L 

PA.0 ih t U-27 and (in 
,IaI) ii e i aof chu I16 -at 1y of .95, C reditmaybe

, I ,. , taken for nurnable integral neutron absorbers.

3. Whenever there Is fuel in the pit (except in the initial core 
SEE loading), the spent fuel storage Is filled and borated to the 

ITS -concentration to match that used in the reactor cavity and 
V refueling canal during refueling operations.

-4 Fuel assmblies that contain pellets enriched to greater than 5.0 
weight percent of U-235 shall not be stored in the spent fuel pit 
or new fuel racks.  

G O. S N I .l.o 4 

EJA ITSq2z~FL~OoI 

5.4-1

Amendment No. ZI, 39, 70, 0, 173
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6- V3 he

A I2 flM91W r4Z

6.2.1 Paeilltv 3ianaosment and Taehnica unr

S E__ 
ITS 6.-

Onsite and off ite ozganiations shall be est£abLhd for unit operation 
and corporate management, respectively. The onsite and offsite 
organizations shall include the positions for activities affocting the 
safety of the nuclear power plant.  

a) Lines of authority, resp6nJsihlity, and coication shall be 
established and defined for the h4ghst managment levels thzugh 
intezMediate levels to and including all operating organization 
positios. These relationships shal be documented and updated, as 
approprite, in the fam of organization charts, functional 
descriptions of depatmnta resonbLtio and relationships, and 
job descriptions for key personnel positions, or in equivalent forms 
of documentation. These i ts shall be documented in the 
Updated Fvro.

b) The site ziecutive Officer shall, be responsible for overall unit 
safe operaticn and shall have control over tos onsite activities 
necessary for made operation and maintenance of the plant.  

c) The Chief IfUclear Officer shall have corporate responsibility for 
o plant nuclear safety and shall take any measures needed to 
ensure acceptable performance of the staff in operating, 
maintaning, and providing technical support to the plant to ensure 
nuclear mety.  

6-1 

Aanet No. 26, 22. 3 3. 39, 33, US, ZJig, Z2,2 163
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ITS 5.2 
6.1 nESPONgTLI 

.SEE 6.1.1 The Site Executive Officer shall be responsible for overall facility 
operation. During periods when the Site Executive Officer is unavailable, 

I-TS 5.1 one of the General Managers will assume his responsibilities or the Sit" 
Executive Officer may delegate this responsibility to other qualified 
supervisory personnel.  

6.2.1 Facility Manaaement and Technical SuoOrt 

Onsite and offsite organizations shall be established for unit operation 
and corporate management, respectively. The onsite and of fsite 
org-ni'ations shall include the pozitions for activiti-s affecting the 
safety of the nuclear power plant.  

-2. I~c a) Lines of authority, responsibility, and communication shall be 
established and defined for the highest management levels through 
intermediate levels to and including all operating organization 
positions. These relationships shall be documented and updated, as 
appropriate, in the form of organization charts, functional 
descriptions of departmental responsibilities and relationships, and 
job descriptions for key personnel positions, or in equivalent forms 
of documentation. These requirements shall- be documented in the 
Updated FSAR. *i 

/, -b) The i £ve ff ' r shall* be responsible for overall unit 2. safe operation and shall have control over those onsite activities 
necessary for safe operation and maintenance of the plant. LA2) 

1 C c) The f #dcle-dr of ico shall have corporate responsibility for (i-) 
overall plant nuclear safety and shall take any measures needed to 
ensure acceptable performance of the staff in operating, 
maintaining, and providing technical support to the plant to ensure 
nuclear safety.  

6-1

Amendment No. 10, 12, 33, 39, 59, 89, 216, 155, 1Z3, 163



ITS 5.2

-4)- The individuals who train the operating staff and those who carry 
out health physics and quality assurance functions may report to the 
appropriate onsite tanager; however, they shall have sufficient 
organizational freedom to ensure their independence from operating 
pressures.

Alp~~ Eacf ta a "-e coxp-r<i at 14ar the mpwuum shift~rew) a) osi cin showw n Tabl&;br'6 -w~

At least one Licensed Operator shall be in the control room when 
fuel is in the reactor. 0 

At least can:t+ ed ontrat./s shll. be present in the control room OD 

d u _8 fre est~ o r/ sC r r - u p ,/ s c h e g u ie q e c o J m m / n ~ z 

An individual qualified in radiation protactionprocedures shall be 

on site when fuel is in the reactor.

e) ALL CORE ERATION shall be 4ectly supervised by indidl) L(' 
holdi either a nior React Operator 1cense or enior eact 

Ope tar lice e Limited to Fuel Eding h a o, her 
curren:t sponsibiits duri.g is oper,, ,,.

e, XP, e . M Mz , 0l., 7Y, (7, PP, 7PX. PP. AP. ZZP. 77, 162

& Z -2. L> -b-)

Amendment No.



U0iJ.. I TS 6.ITS.5.  

ITS~~~IT 5.2 ~OCJ 

622. e- S Adequate sh ft coverage shall be maintained without routine heavy 
use of overtime. The objective shall be to have operating 
personnel wvr.. L n, :ral 0 to 12 hour day. nominal 40-hour week 
while the unit is operating. (Operat nl perso.elC are ?e .e aa 

on shift senior reactor operators, reactor operators, nuclear 
plant operators, shift technical advisors and shift contingency 
halth ysicists, !&C and maintenance personnel.). /However, -n 
the event that unforeseen problems re uire substantial amounts of 
overtime to be used, or during extended periods of shutdown for 
refueling, major maintenance, or major plant modification on a 
temporary basis the following guidelines shall be followed: 

1. An individual should not be permitted to work more than 16 
hours straight, excluding shift turnover tir.e.  

2. An individual should not be peritted to work more than 16 
hours in any 24-hoar period, nor more than 24 hours in any 
48-hour period, nor more than 72 hours in any 168 hour 
period, all excluding shift turnover time.  

3. A break of at least a hours should be allowed between work 
periods, shift turnover time can be included in the 
breaktime.  

4. Except during extended shutdown periods, the use of 
overtime should be considered on an individual basis and 
not for the entire staff on a shift.  

n devIation from the abcve guidelines shall be authorized by 
the it ec vye .icer or his designee, or higher levels of 
management, in accord-ance with established procedures.  

h) At least one individual holding a Senior Reactor Operator (SRO) 
license shall be on duty in t- o.-= 0 at m1

i) The Assistant Operatiocns Kanacer S taaa 
enit hRces -oh .rpeOperatiens Manaer 

Shall eithe: hold an SRO lice-nse or shall have held an SRO lie~ e at Indian Point Unit 2.

! or r e r"od ending three years aer restart -rom t..

4-3 
-.kend.mer.t No. , Z , .. 1 . f. 71, , 9. %if. . U7, . X6, 2, 118I



ITS 5.2

Shift Technical 
Advisor

None Required None Required

-~ I I

* Shift crew composition may be less than the minimum requirements for 
a period of time not to exceed 2 hours in order to accommodate 
unexpected absence of on-duty shift crew members provided immediate 
action is taken to restore the shift crew composition to within the 
minimum requirements of this Table.  

[Incl)des 4divi6al witlVSRO l4ense duperyisi fue movement as -L#_ .2 eF 'Sec 2e.- -.

,6.2. ' -C
$2

Amendment No. Z7, 7, 1, 116
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ITS 5.1

6.3 PANT STAFF OUALTFICATIONS 

E- 6.3.1 Each member of the plant staff shall meet or exceed the 
ITS minimum qualifications of ANSI N18.1-1971 for comparable positions, except 
5.3 for (1) the Radiological and Environmental Services Manager who shall meet 
+ or exceed the qualifications of Regulatory Guide 1.8. September 1975:

(2) the Shift Technical Advisor who shall have a bachelor's degree or 
see equivalent in a scientific or engineering discipline with specific 
IT .52 training in plant design and response and analysis of the plant for 

transients and accidents; a d- () te Operations Manager who shall meet or 
exceed the minimum qualifications of ANSI N18.1-1971 except for the SRO 
license requirement which shall be in accordance with Technical 

F-.E Specification 6.2.2.i.

ITs L-
6.4 TRATNING 

6.4.1 A retraining and replacement training program for the plant 
staff shall be maintained under th6 direction of the Training Manager and 
shall meet or exceed the requirements and recommendations of Section 5.5 
of ANSI N18.1-1971 and 10 CFR Part 55.59.

%V 6.4.2 Deleted.  

1 6.4.3 A training program for use of the post-accident sampling 
SEE system shall be maintained to ensure that the plant has the capability to 

obtain and analyze reactor coolant and containment atmosphere samples IT 5 3 under post-accident conditions.  

6.4.4 A training program shall be maintained to ensure that the 
plant has the capability to collect and analyze or measure representative 
samples of radioactive iodines and particulates in plant gaseous effluent 

/- during and following an accident.

ITs -,

4dRoVAL OF PRGL(NDPOEUME
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6.3 FtAW? SAFr OUALTFICATIONS 

6.3.1 Each member of the plant staff shall meet or exceed the 
minimum qualifications of ANSI N18.1-1971 for comparable positions, except 
for (1) the Radiological and Enviroimental Services Manager who shall meet 
or exceed the qualifications of Regulatory Guide 1.8. September 1975; 
(2) the Shift Technical Advisor who shall have a bachelor's degree or 
equivalent in a scientific or engineering discipline with specific 
training in plant design and response and analysis of the plant for 
transients and accidents; ad (3) the Operations Manager who shall meet or 
exceed the minimum qualifications of ANSI N18.1-1971 except for the SRO 
license requirement which shall be in accordance vith Technical 
Specification 6.2.2.1.

6.4 TRAINI 

6.4.1 A retraining and replacement training program for the plant 
staff shall be maintained under th& direction of the Training Manager and 
shall meet or exceed the requirements and recomendations of Section 5.5 
of ANSI N18.1-1971 and 10 CF Part 55.59.  

4/ 6.4.2 Deleted.  

6 3 A training program for use of the post-accident sampling -. 3 system shall be maintained to ensure that the plant has the capability to 
obtain and analyze reactor coolant and containment atmosphere samples 
under post-accident conditions.  

6-is. A training program shall be maintained to ensure that the 
plant has the capability to collect and analyze or measure representative 

. samples of radioactive iodines and particulates in plant gaseous effluent 
during and following an accident.  

A

ITS5S. I

6.5 REVIEWJ AND AUDIT

Review requirements are accomplished by using qualified safety/ 
designated technical reviewers and two separate review committees.  
The Plant Operating Review Committee (PORC) is an onsite review 
group; the Safety Review Comittee (SRC) is an independent offsite 
reviev and audit group.  

6.5.0 REVIEW AND APPROVAL OF PnRAMS AND PROGEDR 

6.5.0.1 The procedure review and approval process shal be controlled 
and implemented by adainistrative procedure(s).  

6-5 
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ITS 5.1

evaluation, rec .ndations and disposi *on of the correctivp acrioi, 
to prevent *_currence and the tor ding of these reports to ~ 
Site Exec iv4 officer and to the azety Review Comittee.  

6.5. . The Plant Operatin Review Commnittee shall: 

a. Recoammend to .Site Executive Off icer roval or disapproval of 
items Cons' er *ner 6.5.1.6(a) thro (e) above.  

b. Render determinations with reg to whether or not each 'em 
con d ered under 6.5.1.6(a) rough (e) above constit s an 
u eviewed safety question, defined in 10 CFR 50.59..  

C. Provide notification wit n 24 hours to the Chai of the SRC and 
the Chief Nuclear Of'- cer of disagreement betwe the PORC and thr 
Site Executive of 'cer: however, the Site utive Officer shall 
have responsibi v for resolution of such greements pursuant to 

6.5.1.8 T lant operating Rev-.iew C ttee shall maintain minutes o c 
meeting and epies shall be prcv.ided o the Chairman of the SRC and t Chief 
Nuclear 0icer..

6.5.2.1 The C shall function to provide ependent review and audit t 
designated ac vitie:s in the ar-.-az ot: 

- A. Nuclear power plant -rations

.." " b. Nuclear en.-n oJ" 
c. Chemisarr,,! .. ,licchemist,-"" 

Amendment No. S. 11, 12, 32. 3?., SP , 1;0, Il. 15, 15 7, 159, 162. 19,

J



ITS 5.1 

6.5.2.7 A quorum shall risist of at le t a majority of e appointed 
indivi ls (or their a ernates) and e Chairman (or e designated 

alte te). No more an two alterna s may particip as SRC voting.  
m ers at any one t e. No more th a minority of t quorum shall hay 
irect line respo ibility for th operation of-th lant.  

REVIEW 

6.5.2.8 The SRC shal review: 

a. The safe evaluations fo changes to pro ures, equipment 
or sy ems and 2) tes or experiments mpleted under t 
provIsion of Section .59, 1OCFR, to ye fy that such act' ns 
d' not constitute n unreviewed safey question.  

b. Proposed chan s to procedures, quipment or systems which 
involve an eviewed safety estion as defind in Section 
50.59, 10 FR.  

C. Propo d tests or exp iments which 'olve an unreviewed 
sa y question as d mned in Sectio 50.59, 10 CFR.  

d. roposed changes o Technical Sp ifications of this Op ating 
License./ 

Ie. Violatio of codes, regulations, order, Technical 
Specifiz/tions, lice e requirements, of internal 
procedures or instru ions having nuclear fety significance.  

f. ni ficant ope ting abnormalities deviations from normal.  
and expected performance of p t equipment that affect 
nuclear sa ty.  

- All REF6'RTABLE EVENTS.  

h. $~lrecognized indictions of an unanticipatedeficiency in 
some aspect of-design or operation of7 safety related 

'- structures, systems, or components.  

i. Reports arid meetings minutes of the Plant Operating Review 
Committee.  

6-10 -
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.5.2.9 A prt i 1 Qulit Ashale an roame ton eec /th- e 

hLz. The Avtys Fi ti on Pl aniompa..?o 3 

pedresclicn stafi at ea once per t1oonhars.  

i. Th f rerot ct of a vn loss frtion ins of the 
Seat f e plierford / at pe oy utongeithe 

qmathfie ofste tlinsataee nuclnear an oie frleas 

~~~ocpr 6, ths.sonepe 

mc a of Ap.en. . dt *Z. 10 CFR at leastonce 162 
An o,' r area ofifailityoer ano onide fre I 
a"" proplte byth orm. the- Chie ./c a Ofie..  

h . The aclyFi Poeo Pr roc~and lowst 

~~resu eeo at east: once per onths..  

L./ ieprtc6-an ospegoto u1etd n



ITS 5.1

1. The OFFS E DOSE CALCUfATION AtLad implementing 
proced es at least o4ce per 

24 months 
/ 

M. Th PROCESS CONT3  PROGRAM and impl~ementing proceduos 
r processing nd packaging o radioactive wastes at 

least once p 24 months. / 

AUtrHORITY 

6.5.2.10 The SRC sha advise the Ch'f Nuclear Officer n those areas 

of respo ility specifi in Sections 6.5. .8 and 6.5.2.9.  

REC SI/ 

.5.2.11 Re rds will be ma' taimed in accor ce with ANSI 18.7-1472.  

e following s 1 be prepared ar distributed as ind{cated 

below: 
/ 

a. Minu s of each SRC eeting shall be repared and 

fovdarded to the Ch' Nuclear Officer ithin 30 days 
/ ter the date of e meeting.  

b. / Reports of rev' vs encompassed by ction 6.5.2.8 abov/ 
shall be pr ared and forwarde to the Chief Nucl ar 
Officer w& in 30 days foll ing completion ofthe 

/ review./ 

C. Audi reports encompas d by Section 6.5..9 above.  
sh 1 be forwarded to/he Chief Nuclear Officer and to 

e management pos ions responsible/for the areas 
audited within 30days after the completion of the 

/ audit. /"

6-12
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ITS 2.0
b. Each REPORTABLE EVENT shall be reviewed by the PORC and a report submitted by the Site Executive Officer to the Chief 

Nuclear Officer, Vice President Regulatory Affairs and Special ' Projects, and the Chairman of the SRC.  

19Z(. I ts 2.2.1 M SAFETY LIMIT VIOLATION A ZAL ITS 2. 2. Z 
&L 2.2 6-.l1 The following actions shall be taken in the event a Safety Limit is 

violated: 

a. h reactor shall be _gut do .W reactoT operatip s 
res me i ordance th e Csovisiona f f L 19.  

b. "The SafetyLimit Violati shall be repo ed immediare y the Comm in. The C ef Nuclear Off* er, Vice Preside at 
Re ulatery Affairs an PSpecial Project , and the Chairm of the wil1 be not'ied within 24 s h S.  

c. A fety Limit V* ation Report s 1 be prepared by e PORC.  is report s 11 descri be 1 applicable cir fmtances 
preceding the ccurrences, (2) ffects of the oc rence upon facility co nents, systems r structures, and:, ) corrective LA-1 action_ t to prevent rerrence.• / 

d. The S ty Limit Viola on Report shall submitted to the Co sin, the Chie Nuclear Officer, e Vice President 
R latory Affairs ,d Special Projects and the Chairman of 
, e SRC by the Sit Executive Officer.  

4 6.8 PROCEDURES AND PROGRAMS

6.8.1 Written procedures shall be established, implemented and maintained 
covering the activities referenced below: 

a. The applicable procedures recommended in Appendix "A" of 
Regulatory Guide 1.33, November, 1972.

EF b. Refueling operations.  

ITs 6.q c. Surveillance and test activities of safety related equipment.  
ITS S.5 3 d. Security Plan implementation.  

e. Emergency Plan implementation.  

f. Process Control Program implementation.  

g. Offsite Dose Calculation Manual implementation.

6-13 
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ITS 5.1 
b. Each REPO E a be reC wed by Me an a I report _mitted by e Site Exm tive Officer b the 5ief( NucI, Officer, V, e Presiden egulatory Af rs and $Oecial) 

Pr ects, and t Chairman zt the SRC.-

N
/4 6.7 SAFETY LIMIT VIOLATION

The following actions shall be taken in the event a Safety Limit is violated: 

a. The reactor shall be shut down and reactor operation shall only be resumed in accordance with the provisions of 10 CFR 50.36Cc) (1) (i).  

b. The Safety Limit Violation shall be reported immediately to the Commission. The Chief Nuclear Officer, Vice President Regulatory Affairs and Special Projects, and the Chairman of the SRC will be notified within 24 hours.  

c. A Safety Limit Violation Report shall be prepared by the PORC.  This report shall describe (1) applicable circumstances preceding the occurrences, (2) effects of the occurrence upon facility components, systems or structures, and:,(3) corrective action taken to prevent recurrence.

d. The Safety Limit Violation Report shall 
Commission, the Chief Nuclear Officer, 
Regulatory Affairs and Special Projects, 
the SRC by the Site Executive Officer.

be submitted to the 
the Vice President 
and the Chairman of

ROCEDURES AND PROGRAMS

Written procedures shall be established, implemented and maintained 
covering the activities referenced below: 
a. The applicable procedures recommended in Appendix "A" of 

Regulatory Guide 1.33, November, 1972.  

b. Refueling operations.  

c. Surveillance and test activities of safety related equipment.  

d. Security Plan implementation.  

e. Emergency Plan implementation.  

f. Process Control Program implementation.

\J/ g. Offsite Dose Calculation Manual implementation.

6-13 
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b. Each REPORTABLE EVENT shall be reviewed by the PORC and a 
report submitted by the Site Executive Officer to the Chief 
Nuclear Officer, Vice President Regulatory Affairs and Special 
Projects, and the Chairman of the SRC.

SAFETY LIMIT VIOLATION

6.711

1 2.0

6~8 ~5q 

6~&4 5:4.~ 

~HAa.

,5..I,. f

The following actions shall be taken in the event a Safety Limit is 
violated: 

a. The reactor shall be shut down and reactor operation shall 
only be resumed in accordance with the provisions of 10 CFR 
50.36(c) (1) (i).  

b. The Safety Limit Violation shall be reported immediately to 
the Commission. The Chief Nuclear Officer, Vice President 
Regulatory Affairs and Special Projects, and the Chairman of 
the SRC will be notified within 24 hours.  

c. A Safety Limit Violation Report shall be prepared by the PORC.  
This report shall describe (1) applicable circumstances 
preceding the occurrences, (2) effects of the occurrence upon 
facility components, systems or structures, and;,(3) corrective 
action taken to prevent recurrence.  

d. The Safety Limit Violation Report shall be submitted to the 
Commission, the Chief Nuclear Officer, the Vice President 
Regulatory Affairs and Special Projects, and the Chairman of 
the SRC by the Site Executive Officer.

PROCE DURS 60 
Written procedures shall be established, implemented and maintained 
covering the activities referenced below: 

a. The applicable procedures recommended in Appendix "A" of 
Regulatory Guide 1.33, November, 1972.

b. Ref -ue ,fngo ii a 

c. .eillce and est acti ties of fetv elate'eauinmnt

d. Seur rl) imple~1tatyf . ._____________ 

e. I rgeng Plan imlementtion

rocess 5Ctrol Prog implem ation.  
Of i.de Dose Ca aulation nual implmentation.

Gd.ITS e~(b)

rsee 
rT~A ~Leta-'~. ~Jo v~d

6-13
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ITS 5.5.3 
b. Each REPORTABLE EVENT shall be reviewed by the PORC and a report submitted by the Site Executive Officer to the Chief SEE Nuclear Officer, Vice President Regulatory Affairs and Special 

I-s '5. Projects, and the Chairman of the SRC.  

._SAET- LIMIT VIOLATION 

1 The following actions shall be taken in the event a Safety Limit is 
violated: 

a. The reactor shall be shut down and reactor operation shall only be resumed in accordance with the provisions of 10 CFR 
50.36 (c) (1) (i) .  

2EE b. The Safety Limit Violation shall be reported immediately to ITS z.0 the Commission. The Chief Nuclear Officer, Vice President Regulatory Affairs and Special Projects, and the Chairman of the SRC will be notified within 24 hours.  

c. A Safety Limit Violation Report shall be prepared by the PORC.  This report shall describe (1) applicable circumstances 
preceding the occurrences, (2) effects of the occurrence upon facility components, systems or structures, and,(3) corrective 
action taken to prevent recurrence.  

d. The Safety Limit Violation Report shall be submitted to the Commission, the Chief Nuclear Officer, the Vice President Regulatory Affairs and Special Projects, and the Chairman of the SRC by the Site Executive Officer.  

-6--& PROCEDURES AND PROGRAMS

G. a6- 1 Written procedures shall be established, implemented and maintained 
covering the activities referenced below:

a. The applicable procedures reco,,mended in Appendix "A" of 
Regulatory Guide 1.33, November, 1972.  

b. Refueling operations.  

c. Surveillance and test activities of safety related equipment.  
ITS r d. Security Plan implementation.  

e. Emergency Plan implementation.  

f. Process Control Program implementation.  

g. Offsite Dose Calculation Manual implementation.

6-13 
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ITS 5.1

h Post-accident sampling and analysis and maintenance of 
required equipment.  

i. Collection and analysis or measurement of post-accident E radioactive iodine and particulates in plant gaseous effluents 
and maintenance of required equipment.  

a^& j. Fire Protection Program Plan implementation.  

IT.$ 4-4k. Radioactive Effluent Control Program implementation.  

1/ 1. Radiological Environmental Monitoring Program implementation.  

6.8.2 Each procedur o 6.8.1 above, and chapx.es thereto, s.ll be 
approved or to imple ation by t appropriate reonsible 
member of manageme , as specifi in Technical SpEcification 
6.5. .They shall -aso be review periodically a set forth ir a inistrative p cedures.  

6..3 _emporary c nges to proce s above may be a oi 6.8.a o e m y b m e3ce :L V 
a. The intent of t original procedure is t altered.  

b. The change i approved by two membe of the plant staf at 
least on f whom holds a Senior actor Operator's L' ense.  

c. The ange is documented, a reviewed and appro d by the 
a ropriate member(s) of ant management, as ecified by 

/.,echnical Specificatio 6.5.0 within 1 days of 
im lementation 

M.4 The toLowing programs sna±± 15e estamlisnea, impiementea, and maintained:

,T$E

a. Radioactive Effluent Controls Proqram 

A program shall be provided conforming with 10 CFR 50.36a for 
the control of radioactive effluents and for maintaining the 
doses to MEMBERS OF THE PUBLIC from radioactive effluents as 
low as reasonable achievable. The program (1) shall be 
contained in the ODCM, (2)shall be implemented by site 
procedures, and (3) shall include remedial actions to be taken 
whenever the program limits are exceeded. The program shall 
include the following elements:

1. Limitations on the operability of radioactive liquid and 
gaseous monitoring instrumentation including 
surveillance tests and setpoint determination in 
accordance with the methodology in the ODCM.  

2. Limitations on the concentrations of radioactive 
material released in liquid effluents to UNRESTRICTED 
AREAS conforming to 10 times the concentration values in V Appendix B, Table 2, Column 2 to 10 CFR 20.  

6-14 
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ITS 5.4 
h. Post-accident sampling and analysis and maintenance of 6 Erequired equipment.  

i1 53 i. Collection and analysis or measurement of post-accident radioactive iodine and particulates in plant gaseous effluents and maintenance of required equipment.  
, . - Fire Protection Program Plan implementation

" adl3 - O Effle Control rogram imp~ldmentati.  )- --- n eAtd- Monitor3,n Procra= _ izo

. Each procedure of 6.8.1 above, and changes thereto, shall be approved prior to implementation by the appropriate responsible member(s) of management, as specified in Technical Specification 6.5.0. They shall also be reviewed periodically as set forth in administrative procedures.  
* Temporary changes to procedures above may be made provided: 

a. The intent of the original procedure is not altered.  
r ,f b. The change is approved by two members of the plant staff, at 

least one of whom holds a Senior Reactor Operator's License.  
c. The change is documented, and reviewed and approved by the appropriate member(s) of plant management, as specified by Technical Specification 6.5.0 within 14 days of implementation.  

rs The following programs shall be established, implemented, and maintained: 

a. Radioactive Effluent Controls Proram

gFSE 
ITS 5,s.-

A program shall be provided conforming with 10 CFR 50.36a for the control of radioactive effluents and for maintaining the doses to MEMBERS OF THE PUBLIC from radioactive effluents as low as reasonable achievable. The program (1) shall be contained in the ODCM, (2)shall be implemented by site procedures, and (3) shall include remedial actions to be taken whenever the program limits are exceeded. The program shall include the following elements:

1. Limitations on the operability of radioactive liquid and gaseous monitoring instrumentation including surveillance tests and setpoint determination in accordance with the methodology in the ODCM.  
2. Limitations on the concentrations of radioactive material releaded in liquid effluents to UNRESTRICTED AREAS conforming to 10 times the concentration values in Appendix B, Table 2, Column 2 to 10 CFR 20.

6-14 
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ITS 5.5.3 

~56 -h -. Post-accident sampling and analysis and maintenance of required equipment.  

3. Collection and analysis or measurement of post-accident radioactive iodine and particulates in plant gaseous effluents 
and maintenance of required equipment.  

6EEj. Fire Protection Program Plan implementation.  
I T-S 57q k. Radioactive Effluent Control Program implementation.  4,1. Radiological Environmental Monitoring Program implementation.  

6.8 2 Each procedure of 6.8.1 above, and changes thereto, shall be approved prior to implementation by the appropriate responsible member(s) of management, as specified in Technical Specification 6.5.0. They shall also be reviewed periodically as set forth in administrative procedures.  

6.8 3 Temporary changes to procedures above may be made provided: 

a. The intent of the original procedure is not altered.  
SEE 
I TS 67 b. The change is approved by two members of the plant staff, at 

least one of whom holds a Senior Reactor operator's License.  

C. The change is documented, and reviewed and approved by the Iappropriate member(s) of plant management, as specified by Technical Specification 6.5.0 within 14 days of implementation.  

the control of radioactive effluents and for maintaining the doses to MEMBERS OF THE PUBLIC from radioactive effluents as -SEE low as reasonable achievable. The program (1) shall be contained in the ODCM, (2)shall be implemented by site ITS$ ~SN. procedures, and (3) shall include remedial actions to be taken whenever the program limits are exceeded. The program shall include the following elements: 

1. Limitations on the operability of radioactive liquid and gaseous monitoring instrumentation including 
surveillance tests and setpoint determination in 

- accordance with the methodology in the ODCM.  

2. Limitations on the concentrations of radioactive material releaded in liquid effluents to UNRESTRICTED AREAS conforming to 10 times the concentration values in Appendix B, Table 2, Column 2 to 10 CFR 20.  

6-14
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ITS 5.5.4 

h. Post-accident sampling and analysis and maintenance of 
required equipment.

zlct-:--

E

ITS S.  

I -. 

i. Collection and analysis or measurement of post-accident radioactive iodine and particulates in plant gaseous effluents and maintenance of required equipment.

Fire Protection Program Plan implementation.

.. ... u Contro± Program implementation.  
1. Radiological Environmental Monitoring Program implementation.  

Each procedure of 6.8.1 above, and changes thereto, shall be approved prior to implementation by the appropriate responsible member(s) of management, as specified in Technical Specification 6.5.0. They shall also be reviewed periodically as set forth in administrative procedures.

6.3 Temporary changes to procedures above may be made provided: 

SEE a. The intent of the original procedure is not altered.  b. The change is approved by two members of the plant staff, at 
least one of whom holds a Senior Reactor Operator's License.  

c. The change is documented, and reviewed and approved by the appropriate member(s) of plant management, as specified by Technical Specification 6.5.0 within 14 days of 
implementation.

The following programs shall be established, implemented, and maintained:

a. Radioactive Effluent Controls Program 

A program shall be provided conforming with 10 CFR 50.36a for the control of radioactive effluents and for maintaining the doses to MEMBERS OF THE PUBLIC from radioactive effluents as low as reasonable achievable. The program (1) shall be contained in the ODCM, (2)shall be implemented by site procedures, and (3) shall include remedial actions to be taken whenever the program limits are exceeded. The program shall include the following elements: 

.4. Limitations on the liquidand gaseous monitoring instrumentation including surveillance tests and setpoint determination in accordance with the methodology in the ODCM.  
-2-. Limitations on the concentrations of radioactive material released in liquid effluents to UNRESTRICTED AREAS conforming to 10 times the concentration values in Appendix B, Table 2, Column 2 to 10 CFR 20.

6-14 
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ITS 5.5.4 

.'I-.C. "-,- Monitoring, sampling, and analysis of radioactive liquid 
and gaseous effluents pursuant to 10 CFR 20.1302 (except as discussed in 6 .8.4.a.2) and with the methodology and 
parameters in the ODCM.  

. -4- Limitations on the annual and quarterly doses or dose commitment to a MEMBER OF THE PUBLIC from radioactive 
materials in liquid effluents released from each unit to UNRESTRICTED AREAS conforming to Appendix I to 10 CFR 
Part 50.  

_ -5 Determinations of cumulative and projected dose contributions from radioactive effluents for the current calendar quarter and current calendar year in accordance with the methodology and parameters in the ODCM at least 
e v e r y 3 1 d a y s . _ . i 

Z,,. - Limitations on the aea nlityd use of the liquid and 
gaseous effluent treatment systems to ensure that the appropriate portions of these systems are used to reduce 
releases of radioactivity when the projected doses in a 31 day period would exceed 2 percent of .the guidelines for the annual dose or dose commitment conforming to Appendix I to 10 CFR Part 50.  

S. .q.s --. Limitations on the dose rate resulting from radioactive material released in gaseous effluents from the site to areas at or beyond the SITE BOUNDARY shall be limited to 
the following: 

I -- For noble gases: Less than or equal to a dose 
rate of 500 mrems/yr to the total body and less than or equal to a dose rate of 3000 mrems/yr to 
the skin, and 

-b. For iodine-131, tritium, and for all 
radionuclides in particulate form with half-lives greater than a days: Less than or equal to dose rate of 1500 mrems/yr to any organ.  

. . Limitations on the annual and quarterly air doses 
resulting from noble gases released in gaseous effluents 
from each unit to areas beyond the SITE BOUNDARY 
conforming to Appendix I to 10 CFR Part 50.  

. 9. Limitations on the annual and quarterly doses to a MEMBER OF THE PUBLIC from iodine-131, tritium, and all radionuclides in particulate form with half-lives 
greater than 8 days in gaseous effluents released from each unit to areas beyond the SITE BOUNDARY conforming 
to Appendix I to 10 CFR Part 50.  

r. &. . Limitations on the annual dose or dose commitment to any MEMBER OF THE PUBLIC due to releases of radioactivity 
and to radiation from uranium fuel cycle sources 
conforming to 40 CFR Part 190.  

6-14 (a) 
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ITS 5.5.1 

A rogrram shal e provided to monZ o h radiation and 
radonuc-lies n te environs of the ilant. The program shall1 provide (1 ~representative measu ments of radioactivity .n the highet potential exposure thways, and (2) verificvyon of t. eaccuracy of the effluent monitoring progra ad 

mod ing of the environment exposure pathways. Therogram s.11 (1) be contained n the ODCM, (2) confoi to the idumance of Appendix I o 
10 CFR Part 50, and include the following: 

1. Monitoring sampling, analysis, d reporting of radiatio and radionuclides in e environment in accord ce with the methodology d parameters in the 

2. Land Use Census to ensur that changes in the use of areas at and beyond the S. BOUNDY are identified/and that modifications to t monitoring program are made if required by the resu s of this census.  
3. Participation in an Interlaboratory Compx-son Program to ensure that id~ependent checks on the'precision and accuracy of t measurements of radioactzve materials in environment-0 sample matrices are pe[formed as part of ne- quaify assurance program/ for environmentaf onitor~ng. /

c. Process Control ProQram 

A program shall be provided to ensure that the processing and packaging of solid radioactive wastes shall be accomplished in IfT $q.q compliance with 10 CFR Parts 20, 61 and 71, and Federal and State regulations and other requirements governing the disposal of solid radioactive waste. The program requirements shall be contained in the PCP manual.

6-14 (b) 
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ITS 5.5.4 
/ b. Radiological Environmental Monitoring Program 

A program shall be provided to monitor the radiation and radionuclides in the environs of the plant. The program shall provide (1) representative measurements of radioactivity in the highest potential exposure pathways, and (2) verification 
of the accuracy of the effluent monitoring program and modeling of the environmental exposure pathways. The program shall (1) be contained in the ODCM, (2) conform to the 
guidance of Appendix I to 
10 CFR Part 50, and (3) include the following: 

I TS 1 1. Monitoring, sampling, analysis, and reporting of radiation and radionuclides in the environment in accordance with the methodology and parameters in the 
ODCM.  

2. A Land Use Census to ensure that changes in the use of areas at and beyond the SITE BOUNDARY are identified and 
that modifications to the monitoring program are made if 
required by the results of this census.  

3. Participation in an Interlaboratory Comparison Program 
to ensure that independent checks on the precision and accuracy of the measurements of radioactive materials in environmental sample matrices are performed as part of the quality assurance program for environmental 
monitoring.  

c. Proce Control Poram 

A program 11 be provi d to ens e that the ocessinj and packagi of solid rad active wtes shall accompli ed in |omplnce with 10 Parts , 61 and 7 , and Fe al and LA StR41tion and ot r require ts gove ing the ssal of sol radioact e waste. T program quirements 
shall be con ned in th PCP manual 

6-14(b) 
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ITS 5.6
6.9 REPORTING REOUIREMENTS 

ROUTINE REPORTS 

(In addition to the applicable reneing requiremenys of Title A4, 
of1deral lations the following reorts na he aubmtted torn0S2oa IAmR~' 

STARTUP REPORT 

6.9.1.1 /A smoarv inrwnnvt enf aw~-s

6-14 (c) 
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ITS 5.6 
6.9.1.2 Startup repo s shall be submied within (1) 9 days following 

completio f the startup t program, (2) 0 followng 
• -" resump. _. or. c-o,. .ueemen f commrcial powe raetio, or 3) 9 

Mont following initia riticality, whi - searlis fte L.  S up Report doe ot cover all =ee events i. , initial riticality. c tion of startu oprogram, and jsmtion or commencement o cimercial power, pration). suppleme~ntary reports a sll be s tted at least eery three monthsiuntil all three 
O. ) vets ay been completed.r

EPRADIATION EOSURE REPORTS___

6.9.1.3 A tabulation on an annuaal basis of the number of station, utility and other pincluding contractors), for whom monitoring was y 5 re recei ving exposures greater than 100 mrem/yr and their associated man-remn exposures according to work and job functions, 1/ e.g., reactor operations and surveillance, inservice inspection, routine maintenance, special maintenance, waste processing, and refueling. The dose assignment to various duty functions may be estimates based on poccet dosimeter, TMD, or film badge ms urements. Small exposure. totalling less thain 20k of the individual total dose need not be accounted for. In .the aggregate, at least .80 of the total whole body dose received." from external sources shall be assigned to specific major work functions. ..  
MONTHLY OPERATING REPORT

Routine reports of operating statistics and shutdown experience, including documentation of all challenges to the PORVs or safety valves. shall be submitted on a mnrhit-hir hma4- _W

6.9.1.5

.L.I i/ This tabulation supplements the requirements of 20.2206 of 10 CFR Part 20 I

6-15 
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ITS 5.6

S.5
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6 .9.1.6.a

CORE PERATING LIMITS REPORT C ore oprai g limi shall be established and documented in 

the Coerating limitsMIT REPORT before each reload cycle or 
th .OE OPERATING LIM .. oa cyle for the follow2ng.  

any remaining part of a rec for th o 

. Axial Flux Difference 
limits for Specification 

.  

2. Heat Flux Hot Channel Factor and K(Z) for Specification 

... ul Re Hot Channel Factor and power 

Factor Multiplier 
for SpecificatioGn = 3.i

4. Shutdown Bank Insertion Limit for Specification 

5. control Bank insertion Limits for Specification 

Theanaytialmethods used to determine the core operating 

limits shall be those previously reviewed and approved by NRC 

in : JI = RELOAD 

1. WCAP-9272PA *WESTIGO preary)~f VLWZN~-.  

METHODoLOYe 0july 1985 M!rpitr' 
(Ee thOdL O uY for SpecificatiO 
(methooo gyu CT . Control Bank _n . -- _ 

Bank Insertion Limit, Co nthalpy Rise Ht 

Limits and dT -p 
se tNu 

Channel Facto-rLa 

2a. WCAP-.835, POWER DISTRIBUTION CONTROL D LOAD 

FOLLOWING PROCEDURES 
TOPICAL REPORT," SePnt 

-1 Prpretary)- gy for Specif ication (Ljj~ial 
(Detieronc (Con tant Axial Offset Control).) 
Flux Dif ference u-
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2b. T. M. Anderson to K. Knell (Chief of Core 
Performance Branch, NRC) January 31. 1980 -Attachment: Operation and Safety Analysis 
Aspects of an Improved Load Follow Package.  

(Methodology for Specification nt.-.  
Axial Flux Difference (Constant Axial 
Offset Control).) 

2c. NUREG-0800, Standard Review Plan, U.S. Nuclear 
Regulatory Commission, Section 4.3. Nuclear 
Design, July 1981. Branch Technical Position CPB 
4.3-1, Westinghouse Constant Axial Offset Control 
(CAOC). Rev. 2, July 1981. ,3 

(Methodology for Specification 
Axial Flux Difference (Constant Axial 
Offset Control).) 

3a. WCAP-9220-P-A, Rev. 1, OWESTINGHOUSE ECCS 
EVALUATION MODEL-1981 VERSION,- February 1982 (j 
Proprietary).  

(Methodology for Specification 007-liiD 
Heat Flux Hot Channel Factor.) 

3b. WCAP-9561-P-A ADD. 3, Rev. 1, "BART A-1: A 
COMPUTER CODE FOR THE BEST ESTIMATE ANALYSIS OF 
REFLOOD TRANSIENTS - SPECIAL REPORT: THIMBLE 
MODELING . ECCS EVALUATION MODEL,- July 1986 (j 
Proprietary).  

(Methodology for Specification Cmr- - I Heat Flux Hot Channel Factor.) 

3c. VCAP-10266-P-A Rev. 2, *THE 1981 VERSION OF 
WESTINGHOUSE EVALUATION MODEL USING BASH CODE," 
March 1987. (1 Proprietary).  

(Methodology for Specification 
Heat Flux Hot Channel Factor.) 

3d. VCAP-10054-P-A, "SMALL BREAK ECCS EVALUATION 
MODEL USING NOTRUMP CODE,' (1 Proprietary).  

(Methodology for Specification 
Heat Flux Hot Channel Factor).

3e. CAP-10079-P-A, "NOTRUMP NODAL TRANSIENT SMALL 
BREAK AND GENERAL NETWORK CODE,' (H Proprietary)..  

(Methodology for Specification 
Heat Flux Hot Channel Factor).  

6-17
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3f. WCAP-12610, VANTAGE+ Fuel Assembly Report, (H 
Proprietary) .  

(Methodology for Specification -- _2- Heat Flux 
Hot Channel Factor).  

The core operating limits shall be determined so that all applicable limits (e.g., fuel thermal-mechanical limits, core thermal-hydraulic limits, ECCS limits, nuclear limits such as shutdown margin, and transient and accident analysis limits) of the safety limits are met.  

The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or supplements thereto shall be provided upon issuance, for each reload dctle ,at-te--OP DO nd-en l vi coies toahe Re ona A AS 
LIns ogWri 

ORTS 

Spcial re rts shall be submitt the Reagi6nal Adkistramor )' bizkooa lt ifiebd to rLT 3t e)_ reports shall be submitted covering re activities identified below pursuant to the requirements of the applicable reference specification;

a. Sealed source leakage on excess of limits (Specification 3.9)

RELocfiTE6 
Crs

McATr Ez

Amendment No.

b. Inoperable Seismic Monitoring Instrumentation (Specification 4.10)

--. Seismic event anal sis S cification 4.10) 

d. Inopere p an vent samp g, main earn linera at n monip ng or ffluent montorin ca ility iT;le-- -4, s, 6 ad 7)J
e. The complete results of the steam generator tube inservice 

inspection WPo i4s-- *. ,-)

g. Release of radioactive effluents in excess of limits (Technical SDecification 6 R A %I

G. IP iJ

- - ITS -T46, PTLP:

6-18 6C ~ ~ I~ 
%0, XX. X21 %X, 4, oXl 00, 0%. 5%, 57 0,00 07 X0 X% 

X 07, 1

4~Bq~

S-4S-. d,



Relocated Item (R-14)

3f. WCAP-12610, "VANTAGE+ Fuel Assembly Report," (W 
Proprietary).  

(Methodology for Specification 3.10.2 
Heat Flux Hot Channel Factor).

6 . 9 .1.6.c 

6.9.1.6.d

The core operating limits shall be determined so that 
all applicable limits (e.g., fuel thermal-mechanical 
limits, core thermal-hydraulic limits, ECCS limits, 
nuclear limits such as shutdown margin, and transient 
and accident analysis limits) of the safety limits are 
met.  

The CORE OPERATING LIMITS REPORT, including any mid
cycle revisions or supplements thereto, shall be 
provided upon issuance, for each reload cycle, to the 
NRC Document Control Desk with copies to the Regional 
Administrator and Resident Inspector.

SPECIAL REPORTS 

6.9.2 Sp ial reports shag be submitted to Regional 
Administrato egion 1 withi e time period spe fied for each port.  
These repo s shall be sub.tted covering the a ivities identi ed below p suant to the re rements of the app cable referenc 
speci catAn 

\a. /ealed source le 2e on excess of its / 
(Specification 3) 

b. Inoperable Seismic Monitoring Instrumentation 
(Specification 4.10)

c. Seismic event analysis (Specification 4.10) 

d. Inoperable plant vent sampling, main steam line 
radiation monitoring or effluent monitoring capability 
(Table 3.5-4, items 5, 6 and 7) 

e. The complete results of the steam generator tube 
inservice inspection (Specification 4.9.C) 

f. Deleted

g. Release of radioactive effluents in excess of limits 

(fpni B Spcfcfws 2.9, 2.4, 2.3,l ..6j 

6-18 
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3f. WCAP-12610, -VANTAGE+ Fuel Assembly Report," (W 
Proprietary).  

(Methodology for Specification 3.10.2 
Heat Flux Hot Channel Factor).

6.9.1.6.c

IrEE ITS '.

6.9.1.6.d

'4'

The core operating limits shall be determined so that 
all applicable limits (e.g., fuel thermal-mechanical 
limits, core thermal-hydraulic limits, ECCS limits, 
nuclear limits such as shutdown margin, and transient 
and accident analysis limits) of the safety limits are 
met.  

The CORE OPERATING LIMITS REPORT, including any mid
cycle revisions or supplements thereto, shall be 
provided upon issuance, for each reload cycle, to the 
NRC Document Control Desk with copies to the Regional 
Administrator and Resident Inspector.

SPECIAL REPORTS 

6.-9.2 - SpeciO reports shaln ; submitted to' the egional 
Adinstrator ion 1 within t tie period s ied for ea~bleport. -Y Tese repo shl Ube um'" covering t tvities idgxifed' tr \below . suant to the req;;rements of the "- plicable reference/ 
P, e , ] c a t i]o n ; "

.--- --- e on1 exes of limits

(S-ecfrntin 1 0

b. Inoperable Se ic Monitorin trument ion 

(Specific on 4.10) 

C. Se' ic event analys(pcii o 4.10)

d. Inoperable plant vent sampling, main steam Line 
radiation monitoring or effluent monitoring capability 
(Table 3.5-4, items 5, 6 and 7) 

~. j. 3 ........ mesea gnrao tb
e. c mplete results of te steam generator tube 

inservice inspection (Specification 4.9.C) 

f. Deleted 

g. Release of radioactive effluents in excess of limits 

6-18
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-A - ------

SEE i. Radioactive environmental sampling results in excess of REOc Ar.b reporting levels (Technical Specification 6.8.4.b) 
j. Operation of Overpressure Protection System (Specification 3.1.A.S.c) 

SRELOCTED k. Operation of Toxic Gas Monitoring Systems (Specification 3.3.H.3.) 

Inoperable explosive gas monitoring instrumentation (Appendix B, Technical Specification 1.1.1)

6-19 TCcgo ) 
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Relocated Item (R-18)
n. Inoperable containment high-range radiation monitors (Table 

3.5-5, Item 24) 

Radioactive environmental sampling results in excess of 
reporting levels (Appeneix: B Spzz ifatle_ 2.;, 2.8, ,.  
Technical Specification 6.8.4.b) 

Operation of Overpressure Protection System (Specification

k. Operation of Toxic Gas Monitoring Systems (Specification 3.3.H.3.) 

caba 0 2 Xplive gas moniuoring Instrumentation tappendix 
B, Technical Specification 1.1.1) 

.10 RECORD RETENTION 

.10.1 The following records shall be retained for at least five years: 

a. Records and logs of facility operation covering time interval 
at each power level.  

b. Records and logs of principal maintenance activities, 
inspection, repair and replacements of principal items of 
equipment related to nuclear safety.  

c. ALL REPORTABLE EVENTS submitted to the Commission.  

d. Records of surveillance activities, inspections and 
calibrations required by these Technical Specifications.  

e. Records of changes made to Operating Procedures.  
1 f. Records of radioactive shipments.  

g. Records of sealed source and fission detector leak tests and 
results.  

h. Records of annual physical inventory of all source material of 
record.  

i. Records of reactor tests and experiments.  

.10.2 The following records shall be retained for the duration of the 
Facility Operating License: 

a. Records of any drawing changes reflecting facility design 
modifications made to systems and equipment described in the 
Final Safety Analysis Report.

6-19 
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b. Records of new and irradiated fuel entory, fuel transfers 
and assembly bu up histories.  

C. Records of cility radiation d contamination surveys.  
d. Records f radiation expos e for all individuals pering 

e. radjaton control areas. 7 
e. Re rds of gaseous and iquid radioactive materireieased to 

e environs.  

f. Records of trans t or operational cycl for those facility components desl ed for a limited n of transient cycles.  

g. Records of raining and qualificat* for current members of 
the plano staff.  

h. Reco .of in-service inspec performed pursuant to theie Te cal Specifications. ,..  

i. ecords of Quality As ance activities required the QA manual.  

Records of revie rformed for changes mae0procedures or equipment or re eve of tests and experi :%ts pursuant to 10 
CPR 50.59.  

k. Records o meetings of the PoRc andh SRC.* 
1. Reco for Environmenta Qu ication which are covered 

d the provisions of para;U ph 6.13.  
m. ecords of secondary wat sampling and water quality.  
n Records of analyses rq ,ired by the radiological env'rbnmental S€monitoring program,,-that would permit evaluation of the accuracy of the alysis at a later date. This Aliould include procedures effsive at specified times andrecords showing 

that these pr edures were followed.  

o. Records service lives of all s4fmty-related hydraulic snubber including the date at which the service life comences and associated installation and maintenance records.  
p. Records of reviews performed fo~r changes made to the OFFSITE 

DfSE CACLTION MAUA an/.-he PROCESS CONTROL PROGRAM.  

6-20 
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-634RADIATION RESPIRATORY CTION PRO ,M 
Proced s for perso radiation p tection shall e prepared consi ent with the ruirements of CFR 20 and s be approved, mai ained and a ed to for al operations in diving personnel rlation exposu so as to ma tain exposure as far below the imits specifi in 10 CFR 20 reasonably a evable. Pursuant 10 CFR 20.17 , allowance be made for e use of respir ry qupmntinc uncin with ctivities author' ed by 

svi i.oS in restri ed areas are osed to conce ations in 10 20 C... , . -... ,.- :u e ± olumn 3 of 

4-,4~ ~,7 HIGH RADIATION AREA 
6.4. In lieu of the Dcontrol device,, or "alarm signal" required by :7.t paragraph 20.1601 of 10 CFR 20, each high radiation area in which the intensity of radiation is greater than 100 mrem/hr** but less than 1000 mrem/hr** shall be barricaded and conspicuously posted as a high radiation area and entrance thereto shall be, controlled by requiring issuance of a Radiation Work Permit (RWP)*. Any individual or group of individuals permitted to enter such areas shall be provided or accompanied by one or more of the following: 
£, .7 . a. A radiation monitoring device which continuously indicates the radiation dose rate in the area.  

b. A radiation monitoring device which continuously integrates the radiation dose rate in the area and alarms when a preset integrated dose is received. Entry into such areas with this monitoring device may be made after the dose rate level in the area has been established and personnel have been made knowledgeable of them.  
57 J ] c. An individual qualified in radiation protection procedures who is equipped with a radiation dose rate monitoring device.  This individual shall be responsible for providing positive control over the activities within the area and shall perform periodic radiation surveillance at the frequency specified by the facility e sic in the Radiation Work Permit.  

Health Physics Personnel4 shall be exempt f rom the RWP issuance 

refor entries inonhi 
requirements fsh radiation areasduring the /perormances o t Eeir assagnec radiation protection duties, provided they comply with approved radiation protection procedures for entry into high radiation areas.  

Measured at 30 centimeters 12 inches) from the source of FF radioaet i vi t y

6-21 
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6.12.2 The requirements of 6.12.1 above, shall also apply to each igh radiation area in which the intensity of radiation is greater than 1 0 mrem/hr. In addition, locked doors shall be provided to prevent authorized 
entry into such areas and the keys shall be maintained under th administrative control of the Shift Manager on duty and/or th plant Radiological and Environmental Services Manager or his desi ee.  

6.13 ENVIRONMENTAL OUALIFICATION 

6.13.1 Environmental qualification of electr equipment important to safety shall be in accordance with the provisio of 10 CFR 50.49. Pursuant to 10 CFR 50.49, Section 50.49 (d), the EQ M ter List identifies electrical 
equipment requiring environmental qualifiction.  

6.13.2 Complete and auditable re rds which describe the environmental qualification method used, for all ectrical equipment identified in the EQ Master List, in sufficient detai o document the degree of compliance with the appropriate requirements o 10 CFR 50.49 shall be available and maintained at a central location. Suc ec-rds shall be updated and maintained current as equipment is replaced, urther tested, or otherwise further qualified.  

6.14. CONTAINMENT L G RATE TESTING PROGRAM 

s 
program shall established to implement the leakage rate testing of the ncontainment a required by 10 CFR 50.54 (o) and 10 CFR 50, Appendix J, Option B, as modif d by approved cxemptions. This program shall be in accordance with the idelines contained in Regulatory Guide 1.163, "Performance-Based 

Contai nt Leak Test Program, dated September 1995" as modified by the 
foll ng exception: 

ANS 56.8 - 1994, Section 3.3.1: WCCPPS isolation valves are not Type C 
0tested.  

The maximum allowable primary containment leakage rate, L, at a minimum test pressure equal to P., shall be 0.1% of primary containment air weight per day.  
P, is the peak calculated containment internal pressure related to the design basis accident.  

Leakage acceptance criteria are: 

a. Containment leakage rate acceptance criterion is sl.0 O. During the first unit startup following testing in accordance wi is program, the leakage rate acceptance criteria are 10.60 L. for ype B and C tests and s 
0.75L, for Type A tests; 

b. Air lock testing acceptanc riteria are 

1) Overall air 1 leakage rate is : 0.05 La when tested at a P,, 
2) For door, leakage rate is s 0.01 La when pressurized to a P,.  

c solation valves sealed with the service water system leakage rate into 
containment acceptance criterion is s0.36 gpm per fan cooler unit 

6-22 
_ 4 Amendment No. U1, 50 (Order dated October 24, 1980), 00, 0Z, 103, US, 
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6. l-r2 In addition to the requirements of 6.12.1 above, areas accessible to individuals with radiation levels such that an individual could &7-2reecednI orur aose greater than 1000 mrem**, shall be provided 

with locked doors to prevent unauthorized entry, and the keys shall be maintained under the administr ive control of the Shift Suvervisor on duty and/or the plant dioogicai and Environme 
crvace Manacreor i s esimae 7e: 

6.13 ENVIRONM E UALIFICATION 
6.13.1 Environmental qualification of electric equipment important to safety shall be in accordance with the provisions of 10 CFR 50.49.  Pursuant to 10 CFR 50.49, Section 50.49 (d), the EQ Master List identifies electrical equipment requiring environmental 

Irs . qualification.  
6.13.2 Complete and auditable records which describe the environmental qualification method used, for all electrical equipment identified in the EQ Master List, in sufficient detail to document the degree of compliance -ith the appropriate requirements of 10 CFR 50.49 shall be available and maintained at a central location. Such records shall be updated and maintained current as equipment is replaced, further tested, or otherwise further qualified.  

6.14 CONTAINMENT LEAKAGE RATE TESTING PROGRAM 
A program shall be established to implement the leakage rate testing of the containment as required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, Option B, as modified by approved exemptions. This program shall be in accordance with the guidelines contained in Regulatory Guide 1.163, "Performance-Based Containment I T's Leak Test Program, Dated September 1995" as modified by the following exception: 
a. ANS 56.8 - 1994, Section 3.3.1: WCCPPS isolation valves are not Type C 

tested.  

The peak calculated primary containment internal pressure for the design basis loss of coolant accident, P,, is 42.39 psig. The minimum test pressure is 42.42 psig.  
The maximum allowable primary containment leakage rate, L, at P,, shall be 0.1% 
of primary containment air weight per day.  

Leakage acceptance criteria are: 
a. Containment leakage rate acceptance criterion is s 1.0 L,. During the first unit startup following testing in accordance with this program, the leakage rate acceptance criteria are s0.60 L, for the Type B and C tests and sO.75 L, for Type A tests; 

b. Air lock acceptance criteria are: 

1) Overall the air lock leakage rate is s 0.05 La when tested at a P,, 
2) For each door, leakage rate is s 0.01 La when pressurized to a P,.  

c. Isolation valves sealed with the service water system leakage rate into 
containment acceptance criterion is sO.36 gpm per fan cooler unit 

s: 7. -'- Health Physi Personnel s..hall be exempftom the RWP_- issuance reqirem o entie.MEi high radiation-greas during tbe-Frformances of ther assigned raadition protection.duties, provide- Ehey comply with Sed .radiation/protection proced Lres for entry-lnto high ration 
eas.  

** Mea dat 3-centi Fho EE o -NEoa VIt 

Am nd ent C T S ( d a e O 6-22 
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Relocated Item (R-13)
6.12.2* In addition to the requirement, of 6.12.1 above, areas accessible to individuals with radiation levels such that an individual could SEE receive in 1 hour a dose greater than 1000 mrem**, shall be provided with locked doors to prevent unauthorized entry, and the keys shall TS S.) be maintained under the administrative control of the Shift Supervisor on duty and/or the plant Radiological and Environmental Services Manager or his designee.  

6.13 EI-vO- Al QUALIFICATION 
6.13.1 Environmental qualification of electric equipment important to safety shall be in accordance with the provisions of 10 CFR 50.49.  Pursuant to 10 CFR 50-49, Section 50.49 (d), the Master Lt identifies electrical equipment requiring environtal qualification.  

6.13.2 Complete and auditable records which describe the environmental qualification method used, for all electrical equipment identified in the EQ Mater List, in sufficient detail to document the degree of compliance with the appropriate requirements of 10 CPR 50.49 shall be available and maintained at a central location. Such records shall be updated and maintained current as equipment is replaced, further tested, or otherwi f re alif led.  
4w" CQNTAINMEW LEAKAGE RATE TESTING PROGRAM 
A program shall be established to implement the leakage rate testing of the containment as required by 10 CPR 50.-54 (0) and 10 CPR 50, Appendix J. Option B, as modified by approved exemtions. This program shall be in accordance with the guidelines contained in Regulatory Guide 1.*163, *Performance-nased Containment Leak Test Program, Dated September 199S" as modified by the following exception: 
a. ANS 56.8 - 1994, Section 3.3.1: WCCPPS isolation valves are not Type C tested.  

The peak calculated primary containment internal pressure for the design basis lass of coolant accident, P., is 42.39 psig. The mnimum test pressure is 42.42 psig.  

The maximum allowable primary containment leakage rate, L., at P., shall be 0.1% IT~S~- of primary containment air weight nr day.  
Leakage acceptance criteria are: -0 

a. cntaimen leaagerate acceptance criterion is a 1.* 0 1%~. During the first unit startup following testing in accordance with this program, the leakage rate acceptance criteria are sO.60 L, for the Type B and C tests and sO.75 L, for Type A tests; 

b. Air lock acceptance criteria are: 
1) Overall the air lock leakage rate is s 0.0S L when tested at a Pa, 
2) For each door, leakage rate is s 0.01 L, when pressurized to a P,.  

!8. soltioj--alves Be.e with tb s -ervic W i ystem gae-i nec 5A*MlIen acce rit in is sO. 3fr'pm per fAV~colerq 1w~ *3

Mat Ph&~ aysics Personnel shall be exempt from the RUP issuance requirements for entries into high radiation areas during the performances of their assigned radiation protection duties, provided the comply with approved radiation protection procedures for entry into Jgh radiation area 

*'Measured at 30 centimeters (12 inches) from the source of radioactivity.

Amendment No.

6-22w& 

, (Order dated October 24, Z€;, fl 1980). 0, lot. 1, W . [ZZ7,
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6.12.2* In addition to the requirements of 6.12.1 above, areas accessible to 

individuals with radiation levels such that an indivdl could SEE receive in 1 hour a dose greater than 1000 mrem**, shall be provided with locked doors to prevent unauthorized entry, and the keys shall be maintained under the administrative control of the Shif t Supervisor on duty and/or the plant Radiological and Environmental.  Services Manager or his designee.  

6.13 ENVIRONMENTAL GUALIFICATION 

6.13.1 Environmental qualification of electric equipment important to safety shall be in accordance with the provisions of 10 CFR 50.49.  Pursuant to 10 CFR 50.49, Section 50.49 (d), the EQ Master List identifies electrical equipment requiring environmental CE 6qualification.  
6.13.2 Complete and auditable records which describe the environmental qualification method used, for all electrical equipment identified in the EQ Master List, in sufficient detail to document the degree of compliance with the appropriate requirements of 10 CFR 50.49 shall be available and maintained at a central location. Such records shall be updated and maintained current as equipment is repsaced, further tested or otherwise further oualified.  

A program shall be established to implement the leakage rate testing of the 
containment as required by 10 CFR 50.54(o) and 10 CPR 50, Appendix J, Option B, as modified by approved exemptions. This program shall be in accordance with the guidelines contained in Regulatory Guide 1.163, "Performance-Based Containment Leak Test Program, Dated September 199S" as modified by the following exception: 
a. A eS 56.8 - 1994, Section 3.3.1: WCCPPS isolation valves are not Type C tested.  T:hes peak calculatedima ry contaiment internmal pressure for the design basis losg ofcoatacdn, P,, is 42.39 psig. The mi .mum test pressure is 42.42 

Leakage acceptance criteria are: 'rSC% q o 

as.  

a. Containment leakage rate acceptance criterion is s 1.0 L,. During the first unit startup following testing in accordance with this program, the leakage rate acceptance criteria are sO.60 L, for the Type B and C tests and sO.75 L for Type A tests; 
b. Air lock acceptance criteria are: 

1) Overall the air lock leakage rate is s 0.05 L when tested at a P, 
2) For each door, leakage rate is x 0.01 L. when pressurized to a P,.  

2EF c. Isolation valves sealed with the service water system leakage rate into t: -LA 'Icontainment acceptance criterion is sO.36 gpm per fan cooler unit 
* Healh Physics Personnel shall be exempt from the RWP issuance requirements for entries into high radiation areas during the performances of their assigned radiation protection duties, provided they comply with - - approved radiation protection procedures for entry into high rpadiation areas.  
_* Measured at 30 centimeters (12 inches) from the source of radioactivity.  

Amendment No. (Order dated October 24, 1980), 00, XZ0, 0 ¢ Z, %%I,
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Isolation Valve Seal Water System leakage rate acceptance criterion is 
14,700 cc/hr at 1.1P.  

The "provisions of 1 1~cif ication 1. 2.2,do not apply to _.he test f req ;ces 
}specified in 4 4 Pr' m Contaireh Lage ae esing Programr. - The] 

provisions of5. cification 4.1..-Applicabilty.I ats4.ey relate tooelay of 24 
Shours in _.lyig an LC0 foowing the discove4. of a s3rveiUlnce test not |performp, are applicable Io the Prwioary Coxitainment Leak*de Rate Testing Prograz. / 

_®- C0C30
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1/2.0 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REOUIREMENTS 

1/2.1 MONITORING ]RTRUMENTATION 
1i.1.1 EXPLOSI GAS MONITORING INSTRUMO -ATI ON 

The explosive gas monit ing instrumentation els shown in Table 
1.1.1-1 shall be OPE with their alarm/tr* setpoints set to ensure 
that the limits of pendix B Technical cification 1.3.1 are not 

A. With an explosive monitoring instrument ion channe 
alarm/trip setpoint ss conservative than requi d by the abov 
Specification, dec re the channel inoperable d take the ACTIO 
shown in Table 1 .1-1.  

B. With less t the minimum number of e osive gas monitoring 
instrument on channels OPERABLE, take he ACTION shown in Table 
1.1.1-1. Exert best efforts to turn the instruments to 
OPERAB status within 30 days and, f unsuccessful, prepare and 
Ss .to the Commission, purs t to Appendix B Techn l 
Sp fication 4.3.1, a Speci Report to explain wh the 
operability was not correct within this time frame.  

S2.1.1 S U ILLAICE REQUIREMENTS // 

he explosive gas monitorig instrumentation c els shall be 
demonstrated OPERABLE by pqaformance of the CHECK and CHANNEL 
CALIBRATION operations at the frequencies shown i Table 2.1.1-1.  // / 

ETS 1/2-1 

Amendment No. gX, '
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Amendment No. %X,
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ALE 2.1.1-1

EXPLOSIVE GAS XONIZT9(NG INSTRUMENTATIONSURVEILLtCE REQUIREMENTS 

MODES IN 
WHICH.  

INST 3=EN CHECK TAITON REQUIRD 7 1 

1. WASTE HOLDUP SYSTEM 
EXPLO GAS MONITORING SYSTEM 

a Hydrogen Monitor D M (1) 
I Oxygen Monitor D M(2) *

x

(

a5 1/2-3 

Amendment No. e =9801

/

I 

I

TABLE NOTATION 

* During was gas holdup system operat'n (treatment for primary 
system o .gases).  

(1) TCHANNEL CALIBRATION shadz/include the use of standard fas 
Xamples containing: 

1, 1. Less than or equa to two volume percent hydrogen, 

7and 

2. Greater tl)n or equal to four volume cent hydrogen, 
/ (2) The CHANNEL IBRATION shall incl use of standard gas samples co aining: 

1. Less than or equal to one yolume percent oxygen, 

and 

Greater than or eqim 7to four volume percent -o'xygen.  

D aily 
Monthly

) I



IT 5.5.11 
1/2.2 RADIOACTIVE LIQUID EFFLUENTS 

1.2.1 RADIOACTIVE LIQUID EFFLUENT HOLDUP TANKS* 

jLCO ....... ...... ~( f 4 o e ~ ~ t ) ~ 

S'iIc 4 The quantity of radioactive material contained in each of the following 
unprotected outdoor tanks shall be limited to less than or equal to 10 
curies, excluding tritium and dissolved or entrained noble gases.  

t a Rce eling t er Storage Tat u1a o 
r orimary ter Storage Tank i I Ci/" 31 Mo ' or Tank / 

L " 32 itor Tank .  

contense. t side Temporary Tank**c I 

APPLICABIt TY: At all times dE te 

he quantity o radioactive mate in any of teabove listed exclusexceeding t he above limit, ie iately suspendnoble additions of 
radioactive material to the tank Within 48 hou reduce the tank 
contents to hiluin the limit, describe the e ts leading to this Conditin the next Annual dioactive Eflut Release Report.  

2.2.1Z SURVILLANCE REQUI S _ 

ahe quatity of r oactive materi contained in each of th lsied 
tanks shall bedetermined to b less than or equal to ocuries 
excluding trium and dissolved.r entrained noble gases, 'analyzing 

treatmen sysem 

Srepresentative sample of thetank's contents at least orce per month 
ben radioactive materials aoere being added to the tapm.  

Tanks included in this specification are those outdoor tanks that . , I. -are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and 
surrounding area drains connected to the liquid radwaste 
treatment system.  

* AfterrefuelieIg operation s:,-1---Tf- te reactor,,,cavity w'll 
# be sample.&f or radioacti-ve material 5;ontent prior tor'being pumped 
into t/e .ank . - -. -.  

*** ,Zquid will be-ampled for radioactive conient prior to being 
pumped into the tank. 

'.--E 

AN- 1/2-4 

Amendment No. %. ~ q- i~



ITS 5.5.11 
1/2.3 RADIOACTIVE GASEOUS EFFLUENTS 

-rrEXPLO GAS TUR (Hyd gn rich syems not de ed to withstand 

a ogen losion)

oxyge in tewseqshlu ytmsalb

I the waste.,.gas holdp 
)ve limit -by monito 
n witJrthe hydro "eu and

A/2-t 

AmendmentNoZTSC9oe

F



ITS 5.5.11 
1.3.2 GAS STORAGE TANKS 

The quantity of radioactivity contained in each gas storage tank shall I 
be limited to less than or equal to 50,000 curies noble gases I 
(considered as Xe-133).

E~-~ 1/2-6 

Amendment No. , 1 - 1I



3. 0ITS 5.5. 11 
3.0.BASE

Amendment No. %%, .,

I
EXPLOSIVE GAS MON RING INSTR 1ETAIO 1(i2.1.1} 

The explosive s monitoring instrum tation is provided to monitor and control the centrations of pote ially explosive gas mixtures in the waste gas holdup system. e OPERABILITY and use of this 
instr tion is consistent th the requirements of Gene 1 Design riteri 60 of Appendix A to0 CFR Part 50./ 
LIUT HOLDUP TANKS (1/2. .1)/ 

e tanks listed in th' Specification include all ose outdoor tanks that are not surroun d by liners, dikes, or wal capable of holding the tank contents d that do not have tank ov flows and surrounding 
area drains conne ed to the liquid radwaste eatment system.  

Restricting t quantity of radioactive terial contained in the specified t s provides assurance that * the event of an uncontrolled 
release of e tanks' contents, the r ting concentrations would be less than he values -given in Appen B, Table 2, Column 2 to WO CFR 20, at e nearest potable water s ply and the nearest surf acwater 
supply n an UNRESTRICTED AREA.  

fEXP SIVE GAS MIXTURE (1/2.3 

,is specification is p iddto ensure that the c centration of potentially explosive g mixtures contained in the aste gas holdup syst e m is. maintaned Jlow the flammability limi. of hydrogen and oxygen. Maintaining/the concentration of hydr and oxygen below their flammability/ Limits provides assurance t the releases of radioactive mate rals will be controlled i conformance with the requirements of eneral Design Criterion 60 of Appendix A to 10 CFR 
Part 50.  

GAS STORAG TANKS (1/2.3.2) 

The tanj included in this specific ion are those tanks for whi the quantity of radioactivity cont ned is not limited dire ly or ind rectly by another Technical pecification to a quanti that is 
less than the quantity that pr ides assurance that in the vent of an /ucontrolled release of the.. s contents, the result* g total body ./exposure to a MEMBER OF PUBLIC at the nearest SI BOUNDARY will 
not exceed 0.5 rem in an ent of 2 hours duration.  

Restricting the quantiky of radioactivity contai in each gas storage tank provides assuravce that in the event of an controlled release of the tank's contents, the resulting total bo exposure to a MEMBER OF THE PUBLIC at th& *nearest SITE BOUNDARY w* not exceed 0.5 rem. This is consistent with NUREG-0133. J)
_e



ITS 5.1 
4.0 ADMINISTRATIVE CONTROLS 

4.1 ESPONS LITIES 

Th esponsibi ties of e Plant Opering Rervi* Commit e d the S ety Revi Committee associatj'd with /the 
implementa ~on of thadiologica Environmtal Tec ical 
Specific ions are elineated in e appropiate sectjons o 
Append A Tecn l 1 

/h 4.2 PROCEDURES AND PROGRAMS 

Reference to implementation of the procedures and programs 
ITS 5.q necessary for the implementation of the Radiological Environmental Technical Specifications are delineated in Appendix A Technical Specifications 6.8.1 and 6.8.4.  

4.3 REPORTING REOUIREMRNTR

4.3.1

ISEE rr5 C6 t

4.3.2 

4.3.2.1

SPECIAL REPORTS 

The activities requiring the submittal of specil 
delineated in Appendix A Technical Specification 
ODCM also provides a listing of special 
requirements.

ROUTINE REPORTS 

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT * 

The Annual Radioactive Effluent Release Report 
operation of the unit during the previous year 
shall be submitted prior to May 1 of each year.

reports are 
6.9.2. The 
reporting

covering the 
of operation

The report shall include a summary of the quantities of 
radioactive liquid and gaseous effluents and solid waste 
released from the unit. The material provided shall be (1) 
consistent with the objectives outlined in the ODCM and PCP 
and (2) in conformance with 10 CFR 50.36a and Section IV.B.l 
of Appendix I to 10 CFR Part 50.  

A full listing of the information to be contained in the 
Annual Radioactive Effluent Release Report is provided in the 
ODCM.  

A single submittal may be made for a multiple unit station.  
The submittal should combine those sections that are common to 
all units at the station; however, for units with separate 
radwaste systems, the submittal shall specify the releases of 
radioactive material from each unit.

ET5 4-1 
Amendment No. %X, J0X jI
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ITS 5.4

ADMINISTRATIVE CONTROLS

RESPONSIBILITIES

The responsibilities of the Plant Operating Review Committee 
and the Safety Review Committee associated with the 
implementation of the Radiological Environmental Technical 
Specifications are delineated in the appropriate sections of 
Appendix A Technical Specification 6.5.

q PROC DUEA PROGRAMS -I 
R efer ce to impmentatio o te rocedurs and a 

vssar onie Technics2 Speci 4ain/r de~tne are in 

pendix Technical ~pecificaion-q 9- 1" I n .4.  
/\ 4.3 REPORTING REQUIREMENTS

SPECIAL REPORTS

The activities requiring the submittal of specibal 
delineated in Appendix A Technical Specification 
ODCM also provides a listing of special 
requirements.

ROUTINE REPORTS 

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT * 

The Annual Radioactive Effluent Release Report 
operation of the unit during the previous year 
shall be submitted prior to May 1 of each year.

reports are 
6.9.2. The 
reporting

covering the 
of operation

The report shall include a summary of the quantities of 
radioactive liquid and gaseous effluents and solid waste 
released from the unit. The material provided shall be (1) 
consistent with the objectives outlined in the ODCM and PCP 
and (2) in conformance with 10 CFR 50.36a and Section IV.B.l 
of Appendix I to 10 CFR Part 50.  

A full listing of the information to be contained in the 
Annual Radioactive Effluent Release Report is provided in the 
ODCM.  

A single submittal may be made for a multiple unit station.  
The submittal should combine those sections that are common to 
all units at the station; however, for units with separate 
radwaste systems, the submittal shall specify the releases of 
radioactive material from each unit.

ET5 4-1 
Amendment No. %X, 0 jX r--I.

A
4.0

Gt 5 
I T5 16".1

4.3.1

4.3.2 

4.3.2.1

11E



ITS 5.6 
ADMINISTRATIVE CONTROLS I 

4-1 RESPONSIBILITIES 

SEE The responsibilities of the Plant Operating Review Committee and the Safety Review Committee associated with the 
|-i- s.i implementation of the Radiological Environmental Technical 

Specifications are delineated in the appropriate sections of 
Appendix A Technical Specification 6.5.  

4-2 PROCEDURES AND PROGRAMS 

SEE Reference to implementation of the procedures and programs Is IS. necessary for the implementation of the Radiological Environmental Technical Specifications are delineated in Appendix A Technical Specifications 6.8.1 and 6.8.4.  

REPORTING REOUIREMENTS I

SPECIAL B RTS 
The ctivities r iring e sub-m..tta 6 s ica epor'ts 

aeineated in R~endix Techncal.Apecificat* n 6.9.2. The 
DM also provides a listiag of scial repri 

ROUTIE REPORTS LE 

ANNUAL RADIOACTI MEFFLU EA- SE REPORT

The Vawml Radioactive Effluent Release Report 
operation of the unit during the previous year 
shall be submitted prior to May I of each year.

covering the 
of operation

The report shall include a summary of the quantities of 
radioactive liquid and gaseous effluents and solid waste 
released from the unit. The material provided shall be (1) consistent with the objectives outlined in the ODCM and PCP 
and (2) in conformance with 10 CFR 50.36a and Section IV.B.l 
of Appendix I to 10 CFR Part 50.  

fullfo 'i to bsconai~e in t, 
_ur adAYctive Ef kruent Rel ase Re t is pr ided he 

A single submittal may be made for a multiple unit station.  
The submittal should combine those sections that are common to 
all units at the station; however, for units with separate 
radwaste systems, the submittal shall specify the releases of 
radioactive material from each unit.  

4-1

Amendment No. %J, ZX

C.:.3
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ITS 5.6 
ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT* 

An Annual Radiological Environmental Operating Report covering 
the operation of the unit durin. the previous calendar year 
shall be submitted prior to of e 

The Annual Radiological Environmental rating Reports shall 
include summaries, interpretations, and an analysis of trends 
of the results of the Radiological Environmental Monitoring 
Program for the report period. The material provided shall be 
consistent with the objectives outlined in (1) the ODCM and 
(2) Sections IV.B.2, IV.B.3, and IV.C of Appendix I to 10 CFR 
Part 50.

A full listing of the information to be contained in the 
Annual Radiological Environmental Operating Report is provided 
in the ODCM.  

4".2. a MAJOR CHANGES RADIOACTIVE LIQUID. GASEOUS AND SOLID OAST 
TREATENT SYTEM** 

License initiated major c ages to the radloaacive waste 
syste (liquid, gaseous aid solid) shall be r.eported to the 
Co ssion in the Annual Radioactive Effluent-oelease Report 
f the period in w~h the evaluation wa/w reviewed by the 

ORC. The discussp$ of each shall contakn: 

a. A summary of the evaluation that led to the 
determination that the,/change could be made iK 

Saccordance with 10 CFR Part 50.59.  

4:" Sufficient detaild information to totally 
support the reason for the change without benefit 
of additional.or supplemental informition; 

c. A detailed description of,,the equipment, 
components and processes Ainvolved and the 
interfaces with other plant-'systems; 

LAI 
A single submittal may be made for a multiple unit station.  

** The informat~len calie ir in -is speckfIcationwil be s ubmi t  -tii 
\as part ot-the annual FSAR u date. -A 

FTS 4-2 

Amendment No. %, , 
TSC 4-2

.4 1 a I i6n-e 

Z--4 -1Z



ITS 5.5.1

d. An evaluation of the change, which shows the 
predicted releases of radioactive materials in 
liquid and gaseous effluents and/or quantity of 
solid waste that differ from those previously 
predicted in the license application and 
amendments thereto;

e. An evaluation of the change, which shows the 
expected maximum exposures to an individual in 
the UNRESTRICTED AREA and to the general 
population that differ from those previously 
estimated in the license application and 
amendments thereto;ITS 5. 

f. A comparison of the predicted releases of 
radioactive materials, in liquid and gaseous 
effluents and in solid waste, to the actual 
releases for the period prior to when the changes 
are to be made; 

g. An estimate of the exposure to plant operating 
personnel as a result of the chang6; and 

h. Documentation of the fact that the change was 
reviewed and found acceptable by the PORC.

1-ts ~*$L4

RECORD RETE ON LAI 
Record associ with the Radj ogica) " Enviro nta 

Mo oring Pr am are t be retaitd as requpired by.ppen 
A TechnicaL- pecifica !on 6.nI0.2

PROCESS CONTROL PROGRAM (PCP) 

4The PCP shall be approved by the Commission prior to 
implementation.  

4-.--2 Licensee initiated changes to the PCP:

1. Shall be documented and records of reviews performed 
shall be retained as required by Appendix A Technical 
Specification 6.10.2.p. This documentation shall 
contain: 

a. Sufficient information to support the change 
together with the appropriate analyses or 
evaluations justifying the change(s); and

17: 4- 3 
Amendment No. % ,

-4-4



ITS 5.5.4 

d. An evaluation of the change, which shows the 
predicted releases of radioactive materials in 
liquid and gaseous effluents and/or quantity of 
solid waste that differ from those previously 
predicted in the license application and 
amendments thereto; 

e. An evaluation of the change, which shows the 
expected maximum exposures to an individual in E the UNRESTRICTED AREA and to the general 
population that differ from those previously 

I TS E. ( estimated in the license application and 
amendments thereto; 

f. A comparison of the predicted releases of 
radioactive materials, in liquid and gaseous 
effluents and in solid waste, to the actual 
releases for the period prior to when the changes 
are to be made; 

g. An estimate of the exposure to plant operating 
personnel as a result of the change; and 

h. Documentation of the fact that the change was 
reviewed and found acceptable by the PORC.  

4RECORD RETENTION 

~EE Records associated with the Radiological Environmental Monitoring Program are to be retained as required by Appendix 

A Technical Specification 6.10.2.  

-4.5 PROCESS CONTI(OL PROGRAM (RPQP) 

The yCP shall be .proved by th Commission ior to 
AJ 

4--5- 2Liceseeini~tedchanes o ePCP.  
1. S h .be documented //id records o /review s performe 

sal..be 
retained 

~s required 
b yppendix 

A Tech.ca 

im pecification 
.. 0.2.p. 

This documentatio.-'shalll 

contain: 

/ 7 
- 'r 

t 

4a. 
Su-icient 

informa10n 
to support- 

the change 
together 

with the appropriate- 
analyses 

or 

ealuations 
jusfying 

the change(s); 
and 

Amendment 

No.s



ITS 5.6 
d. An valuation of the chan e, which shows the 

pedicted r eases of ra,oactive materis in 
iquid and aseous effl ts and/or quality of 
solid wa e that dif r from those eviously 
predic d in the license appli tion and 
amen ts thereto* 

e. evaluation the change, ich shows the 
cted maxi exposures to an individual in 

the UNRES CTED AREA an to the general 
population that differ f m those previously 
estimate in the lic se application add 
amendm ts thereto; 

f. A mparison of e predicted rel ses of 
r ioactive mater' ls, in liquid a gaseous 
ffluents and solid waste, t / the actual 

releases for t period prior to wi.n the changes 
are to be ma 

g. An esti e of the 0eoUe to plant oper ng 
personn as a result of Mie changt; andy 

h. Do tation of the fact that the nge was 
re iewed and found,4ceptable by th PORC.  

4.4 RECORD RETENTION 

SEE Records associated with the Radiological Environmental 
ITS 915. Monitoring Program are to be retained as required by Appendix 

A Technical Specification 6.10.2.  

4-.-&-PROCESS CONTROL PROGRAM (PCP) 

46- The PCP shall be approved by the Commission prior to 
implementation.  

4Licensee initiated changes to the PCP: 

1. Shall be documented and records of reviews performed 
shall be retained as required by Appendix A Technical EE Specification 6.10.2.p. This documentation shall 
contain: 

a. Sufficient information to support the change 
together with the appropriate analyses or 
evaluations justifying the change(s); and 

Amendment No. 
4- 3



ITS 5.5.1 

b. A determination that the change will maintain the 
overall conformance of the solidified waste 
product to existing requirements of Federal, 
State, or other applicable regulations.  

2. Shall become effective upon review and acceptance by the 
SEE PORC and the approval of the Site Executive Officer.  
is S.s. 3. Shall be submitted to the Commission as a part of or 

concurrent with the Annual Radioactive Effluent Release 
Report for the period of the report in which any change 
to the PCP was made. Each change shall be identified by 
marking in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and 
shall indicate the date (e.g., month/year) the change 
was implemented.  

' , - OFFSITE DOSE CALCULATION MANUAL (ODCM) 

Th W shall approv by th Commiss print to 
imp entation -- 

4Licensee initiated changes to the ODCM: 

-5 , CL 1. Shall be documented and records of reviews performed 
shall be retained as required by Appendix A Technical 
Specification 6.10.2.p. This documentation shall 
contain: 

a. Sufficient information to support the change 
together with the appropriate analyses or 
evaluations justifying the changes(s); and 

b. A determination that the change will maintain the 
level of radioactive effluent control required 
pursuant to 10 CFR 20.1302, 40 CFR Part 190, 10 
CFR 50.36a, and Appendix I to 10 CFR Part 50 and 
not adversely impact the accuracy or reliability 
of effluent dose or setpoint calculations; 

2. Shall become efective u evi anddcc aner b -3 
ORC an t approval of the t ice 

Amendment No. %-



ITS 5.5.4 

b. A erinination that;,the change will ma-intain the 
erall conformande of the solidafied waste product to exi ing requirement" of Federal, 

State, or oth applicable regulaions.  

2 Shall become effe/ieupon review ,..d acceptance by t 
PORC and the froval of the SitqEective Office .  

3. Shall be pmiitted to the Co;mission as a par of or concurreAl' with the Annual URidioactive Efflu Release 
Reportfor the period of th report in whic any change 
to _e PCP was made. Eacd change shall be dentified by 

fking in the margiof the affected ages, clearly 
\ indicating the area f the page that as changed, and 
shall indicate th, date (e.g., mo /year) the change 
was implemented./ 

4.6 OFFSITE DOSE CALCULATION MANUAL (ODCM) 

4.6.1 The ODCM shall be approved by the Commission prior to 
implementation.  

4.6.2 Licensee initiated changes to the ODCM: 

1. Shall be documented and records of reviews performed 
shall be retained as required by Appendix A Technical 
Specification 6.10.2.p. This documentation shall 
contain: 

ITS I a. Sufficient information to support the change 
together with the appropriate analyses or 
evaluations justifying the changes(s); and 

b. A determination that the change will maintain the 
level of radioactive effluent control required 
pursuant to 10 CFR 20.1302, 40 CFR Part 190, 10 
CFR 50.36a, and Appendix I to 10 CFR Part 50 and 
not adversely impact the accuracy or reliability 
of effluent dose or setpoint calculations; 

2. Shall become effective upon review and acceptance by the 
PORC and the approval of the Site Executive Officer.  

A4ETS -4 Amendment No. ZO 

k, 9€8{ •



ITS 5.5.1 

-3-- Shall be submitted to the Commission as a part of or 
concurrent with the Annual Radioactive Effluent Release 
Report for the period of the report in which any change 
to the ODCM was made. Each change shall be identified 
by marking in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and 
shall indicate the date (e.g., month/year) the change 
was implemented.  

4_7 MAP DEFINING UNRATRICTED AREAS FOR AADIOACTIVE GASEOUS ,AND 
LIQUID EFFLUENvi 

Informatio_ regarding radio tive gaseous an liquid 
effluen , which will allow i ntification of strtures and 
relea points as well as efinition of UNRES CTED AREAS 
wit *n the SITE BOUNDARY t t are accessible to ERS OF THE 
P LIC, shall be shown Figure 4.7-1.  

The definition of STRICTED AREA used implementing the 
Radiological Eff ent Technical Speciications has beo 
expanded over t t in 10 CFR 20.1003. The UNRESTRICTED/ EA 
boundary may /oincide with the clusion .;'(fenced) area 
boundary, as efined in 10 CFR 100 (a), but the UNRESTICTED 
AREA does not include areas over water bodi . For 
calculat ns performed pursua to 10 CFR Part /0.36a, the 
concept/of UNRESTRICTED AREAS< established at r beyond the 
SITE AOUNDARY, is utiliz in the Radiol ical Effluent 
Conpols to keep levels ofiadioactive materials in liquid and 
gaseous effluents as low/as is reasonably achievable.  

Amendment No. 
4-5



0

MAIN ENTRANCE 
NYPA/CON ED GATE

Q,00

* GASEOUS EFLUENT RELEASE POINT 

A LIQUID EFLUENT RELEASE POINT 

Property Un. Con Ed/NYPA 
... iStle Boundary 

MAP DEFINING UNRESTRICTED AREAS FOR 
RADIOACTIVE GASEOUS AND UQUID EFFLUENTS.

* MAP IS INTENDED SOLEY FOR TE PURPOSE OF IDENTIFYING 
UQUID AND GASEOUS RELEASE PQINT LOCATIONS AND ELEVATIONS.  
ELEVATIONS ARE FROM MEAN SEA-*EVEL (MSL) SANDY HOOK. N.J.
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1.1

1.0 USE AND APPLICATION 

1.1 Definitions 

------- -----. . . . . ..-- --------------------N O T E ---------- ----------------------------
The defined terms of this section appear in capitalized type and are applicable 
throughout these Technical Specifications and Bases.  
...........................---------------------------------------------------------

Term

ACTIONS

ACTUATION LOGIC TEST 

AXIAL FLUX DIFFERENCE 
(AFD) 

CHANNEL CALIBRATION

Definition 

ACTIONS shall be that part of a Specification that 
prescribes Required Actions to be taken under 
designated Conditions within specified Completion 
Times.  

An ACTUATION LOGIC TEST shall be the application of 
various simulated or actual input combinations in 
conjunction with each possible interlock logic state 
and the verification of the required logic output.  
The ACTUATION LOGIC TEST, as a minimum, shall include 
a continuity check of output devices.  

AFD shall be the difference in normalized flux 
signals between the top and bottom halves of a 
two section excore neutron detector.  

A CHANNEL CALIBRATION shall be the adjustment, as 
necessary, of the channel so that it responds within 
the required range and accuracy to known input. The 
CHANNEL CALIBRATION shall encompass the entire 
channel, including the required sensor, alarm, 
interlock, display, and trip functions. Calibration 
of instrument channels with resistance temperature 
detector (RTD) or thermocouple sensors may consist'of 
an inplace qualitative assessment of sensor behavior 
and normal calibration of the remaining adjustable 
devices in the channel. Whenever a sensing element is 
replaced, the next required CHANNEL CALIBRATION shall 
include an inplace cross calibration that compares the 
other sensing elements with the recently installed 

(continued)
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1.1 Definitions

CHANNEL CALIBRATION (continued) 

sensing element. The CHANNEL CALIBRATION may be 
performed by means of any series of sequential, 
overlapping calibrations or total channel steps so 
that the entire channel is calibrated.

CHANNEL CHECK 

CHANNEL OPERATIONAL 
TEST (COT) 

CORE ALTERATION 

CORE OPERATING LIMITS 
REPORT (COLR) 

DOSE EQUIVALENT 1-131

A CHANNEL CHECK shall be the qualitative assessment, 
by observation, of channel behavior during operation.  
This determination shall include, where possible, 
comparison of the channel indication and status to 
other indications or status derived from independent 
instrument channels measuring the same parameter.  

A COT shall be the injection of a simulated or 
actual signal into the channel as close to the 
sensor as practicable to verify the OPERABILITY of 
required alarm, interlock, display, and trip 
functions. The COT shall include adjustments, as 
necessary, of the required alarm, interlock, and trip 
setpoints so that the setpoints are within the 
required range and accuracy.  

CORE ALTERATION shall be the movement of any fuel, 
sources, or reactivity control components, within the 
reactor vessel with the vessel head removed and fuel 
in the vessel. Suspension of CORE ALTERATIONS shall 
not preclude completion of movement of a component to 
a safe position.  

The COLR is the unit specific document that 
provides cycle specific parameter limits for the 
current reload cycle. These cycle specific parameter 
limits shall be determined for each reload cycle in 
accordance with Specification 5.6.5. Plant operation 
within these limits is addressed in individual 
Specifications.  

DOSE EQUIVALENT 1-131 shall be that concentration of 
1-131 (microcuries/gram) that alone would produce the 

(continued)
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1.1 

1.1 Definitions 

DOSE EQUIVALENT 1-131 (continued) 

same thyroid dose as the quantity and isotopic mixture 
of 1-131, 1-132, 1-133, 1-134, and 1-135 actually 
present. The thyroid dose conversion factors used for 
this calculation shall be those listed in Table III of 
TID-14844, AEC, 1962, "Calculation of Distance Factors 
for Power and Test Reactor Sites," or those listed in 
Table E-7 of Regulatory Guide 1.109, Rev.1, NRC, 1977, 
or ICRP 30, Supplement to Part 1, page 192-212, Table 
titled, "Committed Dose Equivalent in Target Organs or 
Tissues per Intake of Unit Activity".  

R-AVERAGE 2 shall be the average (weighted in proportion to the 
DISINTEGRATION ENERGY concentration of each radionuclide in the reactor 

coolant at the time of sampling) of the sum of the 
average beta and gamma energies per disintegration (in 
MeV) for isotopes, other than iodines, with half lives 
> 10 minutes, making up at least 95% of the total 
noniodine activity in the coolant.  

La  The maximum allowable primary containment leakage 
rate, La, shall be 1% of primary containment air 
weight per day at the calculated peak containment 
pressure (Pa).  

LEAKAGE LEAKAGE shall be: 

a. Identified LEAKAGE 

1. LEAKAGE, such as that from pump seals or 
valve packing (except for leakage into closed 
systems and reactor coolant pump (RCP) seal 
water injection or leakoff), that is captured 
and conducted to collection systems or a sump 
or collecting tank; 

(Leakage into closed systems is leakage that 
can be accounted for and contained by a 

(continued)
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1.1

1.1 Definitions

LEAKAGE (continued)
system not directly connected to the 
atmosphere. Leakage past the pressurizer 
safety valve seats and leakage past the 
safety injection pressure isolation valves 
are examples of reactor coolant system 
leakage into closed systems.) 

2. LEAKAGE into the containment atmosphere from 
sources that are both specifically located 
and known either not to interfere with the 
operation of leakage detection 
systems or not to be pressure boundary 
LEAKAGE; or 

3. Reactor Coolant System (RCS) LEAKAGE 
through a steam generator (SG) to the 
Secondary System; 

b. Unidentified LEAKAGE

All LEAKAGE 
systems and 
that is not

(except for leakage into closed 
RCP seal water injection or leakoff) 
identified LEAKAGE:

c. Pressure Boundary LEAKAGE

MASTER RELAY TEST

MODE

LEAKAGE (except SG LEAKAGE) through a nonisolable 
fault in an RCS component body, pipe wall, or 
vessel wall.  

A MASTER RELAY TEST shall consist of energizing each 
master relay and verifying the OPERABILITY of each 
relay. The MASTER RELAY TEST shall include a 
continuity check of each associated slave relay.  

A MODE shall correspond to any one inclusive 
combination of core reactivity condition, power level, 
average reactor coolant loop temperature, and reactor

(continued)
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1.1 Definitions

MODE (continued) 

OPERABLE- OPERABILITY 

PHYSICS TESTS

PRESSURE AND 
TEMPERATURE LIMITS 
REPORT (PTLR)

vessel head closure bolt tensioning specified in 
Table 1.1-1 with fuel in the reactor vessel.  

*A system, subsystem, train, component, or device shall 
be OPERABLE or have OPERABILITY when it is capable of 
performing its specified safety function(s) and when 
all necessary attendant instrumentation, controls, 
normal or emergency electrical power, cooling and seal 
water, lubrication, and other auxiliary equipment that 
are required for the system, subsystem, train, 
component, or device to perform its specified safety 
function(s) are also capable of performing their 
related support function(s).  

PHYSICS TESTS shall be those tests performed to 
measure the fundamental nuclear characteristics of the 
reactor core and related instrumentation. These tests 
are: 

a. Described in FSAR Chapter 13, Initial Tests and 
Operations; 

b. Authorized under the provisions of 10 CFR 50.59; 
or 

c. Otherwise approved by the Nuclear Regulatory 
Commission.  

The PTLR is the unit specific document that 
provides the reactor vessel pressure and 
temperature limits, including heatup and cooldown 
rates, for the current reactor vessel fluence period.  
These pressure and temperature limits shall be 
determined for each fluence period in accordance with 
Specification 5.6.6. Plant operation within these 
operating limits is addressed in LCO 3.4.3, "RCS 
Pressure and Temperature (P/T) Limits," and 
LCO 3.4.12, "Low Temperature Overpressure Protection 
(LTOP)."

(continued)

Amendment [Rev.0], 00/00/00INDIAN POINT 3 1.1-5



Definitions 
1.1

1.1 Definitions

QUADRANT POWER TILT 
RATIO (QPTR) 

RATED THERMAL POWER 

(RTP) 

SHUTDOWN MARGIN (SDM)

SLAVE RELAY TEST 

STAGGERED TEST BASIS

QPTR shall be the ratio of the maximum upper 
excore detector calibrated output to the average of 
the upper excore detector calibrated outputs, or the 
ratio of the maximum lower excore detector calibrated 
output to the average of the lower excore detector 
calibrated outputs, whichever is greater.  

RTP shall be a total reactor core heat transfer 
rate to the reactor coolant of 3025 MWt.  

SDM shall be the instantaneous amount of reactivity by 
which the reactor is subcritical or would be 
subcritical from its present condition assuming: 

a. All rod cluster control assemblies (RCCAs) are 
fully inserted except for the single RCCA of 
highest reactivity worth, which is assumed to be 
fully withdrawn. With any RCCA not capable of 
being fully inserted, the reactivity worth of the 
RCCA must be accounted for in the determination of 
SDM; and 

b. In MODES 1 and 2, the fuel and moderator 
temperatures are changed to the hot zero power 
level.  

A SLAVE RELAY TEST shall consist of energizing each 
slave relay and verifying the OPERABILITY of each 
slave relay. The SLAVE RELAY TEST shall include, as a 
minimum, a continuity check of associated testable 
actuation devices.  

A STAGGERED TEST BASIS shall consist of the testing of 
one of the systems, subsystems, channels, or other 
designated components during the interval specified by 
the Surveillance Frequency, so that all systems, 
subsystems, channels, or other designated components 
are tested during n Surveillance Frequency intervals, 
where n is the total number of systems, subsystems, 
channels, or other designated components in the 
associated function.  

(continued)
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1.1 Definitions

THERMAL POWER 

TRIP ACTUATING DEVICE 
OPERATIONAL TEST 
(TADOT)

THERMAL POWER shall be the total reactor core heat 
transfer rate to the reactor coolant.  

A TADOT shall consist of operating the trip 
actuating device and verifying the OPERABILITY of 
required alarm, interlock, display, and trip 
functions. The TADOT shall include adjustment, as 
necessary, of the trip actuating device so that it 
actuates at the required setpoint within the required 
accuracy.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 1.1-7



Definitions 
1.1

1.1 Definitions

Table 1.1-1 (page 1 of 1).  
MODES

Excluding decay heat.  

All reactor vessel head closure bolts fully tensioned.  

One or more reactor vessel head closure bolts less than fully tensioned.
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1.2

1.0 USE AND APPLICATION 

1.2 Logical Connectors

PURPOSE

BACKGROUND

EXAMPLES

The purpose of this section is to explain the meaning of logical 
connectors.  

Logical connectors are used in Technical Specifications (TS) to 
discriminate between, and yet connect, discrete Conditions, 
Required Actions, Completion Times, Surveillances, and 
Frequencies. The only logical connectors that appear in TS are 
AND and OR. The physical arrangement of these connectors 
constitutes logical conventions with specific meanings.

Several levels of logic may be used to state Required Actions.  
These levels are identified by the placement (or nesting) of the 
logical connectors and by the number assigned to each Required 
Action. The first level of logic is identified by the first 
digit of the number assigned to a Required Action and the 
placement of the logical connector in the first level of nesting 
(i.e., left justified with the number of the Required Action).  
The successive levels of logic are identified by additional 
digits of the Required Action number and by successive 
indentations of the logical connectors.  

When logical connectors are used to state a Condition, Completion 
Time, Surveillance, or Frequency, only the first level of logic 
is used, and the logical connector is left justified with the 
statement of the Condition, Completion Time, Surveillance, or 
Frequency.

The following examples illustrate the use of logical connectors.

(continued)
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1.2

1.2 Logical Connectors

EXAMPLES 
(continued)

EXAMPLE 1.2-1

ACTI ONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not met. A.1 Verify ...  

AND 

A.2 Restore ...

In this example the logical connector AND is used to indicate 
that when in Condition A, both Required Actions A.1 and A.2 must 
be completed.  

(conti nued)
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1.2

1.2 Logical Connectors

EXAMPLES 
(continued)

EXAMPLE 1.2-2

ACTIONS______________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. LCO not met. A.1 Trip 

OR 

A.2.1 Verify...  

AND 

A.2.2.1 Reduce...  

OR 

A.2.2.2 Perform ...  

OR 

A.3 Align.  

This example represents a more complicated use of logical 
connectors. Required Actions A.1, A.2, and A.3 are alternative 
choices, only one of which must be performed as indicated by the 
use of the logical connector OR and the left justified placement.  
Any one of these three Actions may be chosen. If A.2 is chosen, 
then both A.2.1 and A.2.2 must be performed as indicated by the 
logical connector AND. Required Action A.2.2 is met by 
performing A.2.2.1 or A.2.2.2. The indented position of the 
logical connector OR indicates that A.2.2.1 and A.2.2.2 are 
alternative choices, only one of which must be performed.
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Completion Times

1.0 USE AND APPLICATION 

1.3 Completion Times

PURPOSE

BACKGROUND

DESCRI PTI ON

The purpose of this section is to establish the Completion Time 
convention and to provide guidance for its use.

Limiting Conditions for Operation (LCOs) specify minimum 
requirements for ensuring safe operation of the unit. The 
ACTIONS associated with an LCO state Conditions that typically 
describe the ways in which the requirements of the LCO can fail 
to be met. Speci fi ed with each stated Condition are Required 
Action(s) and Completion Time(s).

The Completion Time is the amount of time allowed for completing 
a Required Action. It is referenced to the time of discovery of 
a situation (e.g., inoperable equipment or variable not within 
limits) that requires entering an ACTIONS Condition unless 
otherwise specified, providing the unit is in a MODE or specified 
condition stated in the Applicability of the LCO. Required 
Actions must be completed prior to the expiration of the 
specified Completion Time. An ACTIONS Condition remains in 
effect and the Required Actions apply until the Condition no 
longer exists or the unit is not within the LCO Applicability.

If situations are discovered that require entry into more than 
one Condition at a time within a single LCO (multiple 
Conditions), the Required Actions for each Condition must be 
performed within the associated Completion Time. When in 
multiple Conditions, separate Completion Times are tracked for 
each Condition starting from the time of discovery of the 
situation that required entry into the Condition.  

Once a Condition has been entered, subsequent trains, subsystems, 
components, or variables expressed in the Condition, discovered 
to be inoperable or not within limits, will not result in.  
separate entry into the Condition, unless specifically stated.  
The Required Actions of the Condition continue to apply to each 

(continued)
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1.3 

1.3 Completion Times 

DESCRIPTION (continued) 

additional failure, with Completion Times based on initial entry 
into the Condition.  

However, when a subsequent train, subsystem, component,-or 
variable expressed in the Condition is discovered to be 
inoperable or not within limits, the Completion Time(s) may be 
extended. To apply this Completion Time extension, two criteria 
must first be met. The subsequent inoperability: 

a. Must exist concurrent with the first inoperability: and 

b. Must remain inoperable or not within limits after the first 
inoperability is resolved.  

The total Completion Time allowed for completing a Required 
Action to address the subsequent inoperability shall be limited 
to the more restrictive of either: 

a. The stated Completion Time, as measured from the initial 
entry into the Condition, plus an additional 24 hours; or 

b. The stated Completion Time as measured from discovery of 
the subsequent inoperability.  

The above Completion Time extensions do not apply to those 
Specifications that have exceptions that allow completely 
separate re-entry into the Condition (for each train, subsystem, 
component, or variable expressed in the Condition) and separate 
tracking of Completion Times based on this re-entry. These 
exceptions are stated in individual Specifications.  

The above Completion Time extension does not apply to a 
Completion Time with a modified "time zero." This modified "time 
zero" may be expressed as a repetitive time (i.e., "once per 
8 hours," where the Completion Time is referenced from a previous 
completion of the Required Action versus the time of Condition 

(continued)
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1.3 Completion Times 

DESCRIPTION (continued) 

entry) or as a time modified by the phrase "from discovery 
Example 1.3-3 illustrates one use of this type of Completion 
Time. The 10 day Completion Time specified for Conditions A 
and B in Example 1.3-3 may not be extended.

EXAMPLESThe following examples illustrate the use of Completion Times 
with different types of Conditions and changing Conditions.

EXAMPLE 1.3-1

ACTI ONS__________ ___ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required B.1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Compl eti on 
Time not met. B.2 Be in MODE 5. 36 hours

Condition B has two Required Actions. Each Required Action has 
its own separate Completion Time. -Each Completion Time is 
referenced to the time that Condition B is entered.  

The Required Actions of Condition B are to be in MODE 3 within 
6 hours AND in MODE 5 within 36 hours. A total of 6 hours is 
allowed for reaching MODE 3 and a total of 36 hours (not 
42 hours) is allowed for reaching MODE 5 from the time that 
Condition B was entered. If MODE 3 is reached within 3 hours, 
the time allowed for reaching MODE 5 is the next 33 hours because 
the total time allowed for reaching MODE 5 is 36 hours.  

If Condition B is entered while in MODE 3, the time allowed for 
reaching MODE 5 is the next 36 hours.  

(continued)
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1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3 (continued)

EXAMPLE 1.3-2

ACTI ONS _________ 

CONDITION REQUIRED ACTION, COMPLETION TIME 

A. One pump A.1 Restore pump to 7 days 
inoperable. OPERABLE status.  

B. Required B.1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Completion 
Time not met. B.2 Be in MODE 5. 36 hours

When a pump is declared inoperable, Condition A is entered. If 
the pump is not restored to OPERABLE status within 7 days, 
Condition B is also entered and the Completion Time clocks for 
Required Actions B.1 and B.2 start. If the inoperable pump is 
restored to OPERABLE status after Condition B is entered,.  
Condition A and B are exited, and therefore, the Required Actions 
of Condition B may be terminated.  

When a second pump is declared inoperable while the first pump is 
still inoperable, Condition A is not re-entered for the second 
pump. LCO 3.0.3 is entered, since the ACTIONS do not include a 
Condition for more than one inoperable pump. The Completion Time 
clock for Condition A does not stop after LCO 3.0.3 is entered, 
but continues to be tracked from the time Condition A was 
initially entered.  

While in LCO 3.0.3, if one of the inoperable pumps is restored to 
OPERABLE status and the Completion Time for Condition A has not 

(continued)
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1.3 Completion Times

EXAMPLES

INDIA POIT 3 .3-5Amendment [Rev.0], 00/00/00

EXAMPLESEXAMPLE 1.3-2 (continued) 

expired,' LCO 3.0.3 may be exited and operation continued in 
accordance with Condition A.  

While in LCO 3.0.3, if one of the inoperable pumps is restored to 
OPERABLE status and the Completion Time for Condition A has 
expired, LCO 3.0.3 may be exited and operation continued in 
accordance with Condition B. The Completion Time for Condition B 
is tracked from the time the Condition A Completion Time expired.  

On restoring one of the pumps to OPERABLE status, the Condition A 
Completion Time is not reset, but continues from the time the 
first pump was declared inoperable. This Completion Time may be 
extended if the pump restored to OPERABLE status was the first 
inoperable pump. A 24 hour extension to the stated 7 days is 
allowed, provided this does not result in the second pump being 
inoperable for > 7 days.  

(continued)

INDIAN POINT 3 1.3-5



Completion Times 
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3 (continued)

EXAMPLE 1.3-3

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One A.1 Restore Function X 7 days 
Function X train to OPERABLE 
train status. AND 
inoperable.  

10 days from 
discovery of 
failure to meet 
the LCO 

B. One B.1 Restore Function Y 72 hours 
Function Y train to OPERABLE 
train status. AND 
inoperable.  

10 days from 
discovery of 
failure to meet 
the LCO 

C. One C.1 Restore Function X 72 hours 
Function X train to OPERABLE 
train status.  
inoperable.  

OR 
AND 

C.2 Restore Function Y 72 hours 
One train to OPERABLE 
Function Y status.  
train 
inoperable.

(continued)
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1.3 Completion Times 

EXAMPLES EXAMPLE 1.3-3 (continued) 

When one Function X train and One Function Y train are 
inoperable, Condition A and Condition B are concurrently 
applicable. The Completion Times for Condition A and Condition B 
are tracked separately for each train starting from the time each 
train was declared inoperable and the Condition was entered. A 
separate Completion Time is established for Condition C and 
tracked from the time the second train was declared inoperable 
(i.e., the time the situation described in Condition C was 
discovered).  

If Required Action C.2 is completed within the specified 
Completion Time, Conditions B and C are exited. If the 
Completion Time for Required Action A.1 has not expired, 
operation may continue in accordance with Condition A. The 
remaining Completion Time in Condition A is measured from the 
time the affected train was declared inoperable (i.e., initial 
entry into Condition A).  

The Completion Times of Conditions A and B are modified by a 
logical connector with a separate 10 day Completion Time measured 
from the time it was discovered the LCO was not met. In this 
example, without the separate Completion Time, it would be 
possible to alternate between Conditions A, B, and C in such a 
manner that operation could continue indefinitely without ever 
restoring systems to meet the LCO. The separate Completion Time 
modified by the phrase "from discovery of failure to meet the 
LCO" is designed to prevent indefinite continued operation while 
not meeting the LCO. This Completion Time allows for an 
exception to the normal "time zero" for beginning the Completion 
Time "clock". In this instance, the Completion Time "time zero" 
is specified as commencing at the time the LCO was initially not 
met, instead of at the time the associated Condition was entered.  

(continued)
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1.3 Completion Times

EXAMPLES (continued) 

EXAMPLE 1.3-4

ACTIONS ____________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more A.1 Restore valve(s) 4 hours 
valvyes to OPERABLE 
inoperable, status.  

B. Required B.1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Comnpleti on 
Time not met. B.2 Be in MODE 4. 12 hours

A single Completion Time is used for any number of valves 
inoperable at the same time. The Completion Time associated with 
Condition A is based on the initial entry into Condition A and is 
not tracked on a per valve basis. Declaring subsequent valves 
inoperable, while Condition A is still in effect, does not 
trigger the tracking of separate Completion Times.  

Once one of the valves has been restored to OPERABLE status, the 
Condition A Completion Time is not reset, but continues from the 
time the first valve was declared inoperable. The Completion 
Time may be extended if the valve restored to OPERABLE status was 
the first inoperable valve. The Condition A Completion Time may 
be extended for up to 4 hours provided this does not result in 
any subsequent valve being inoperable for > 4 hours.  

If the Completion Time of 4 hours (including the extension) 
expires while one or more valves are still inoperable, 
Condition B is entered.  

(continued)
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Completion Times 
1.3

1.3 Completion Times 

EXAMPLES (continued) 

EXAMPLE 1.3-5 

ACTIONS 
---------------------------- NOTE --------------

Separate Condition entry is allowed for each inoperable valve.

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more A.1 Restore valve to 4 hours 
valves OPERABLE status.  
inoperable.  

B. Required B.1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Completion 
Time not met. B.2 Be in MODE 4. 12 hours

The Note above the 
Completion Time is 
Completion Time is

ACTIONS Table is a method of modifying how the 
tracked. If this method of modifying how the 
tracked was applicable only to a specific

Condition, the Note would appear in that Condition rather than at 
the top of the ACTIONS Table.  

The Note allows Condition A to be entered separately for each 
inoperable valve, and Completion Times tracked on a per valve 
basis. When a valve is declared inoperable, Condition A is 
entered and its Completion Time starts. If subsequent valves are 
declared inoperable, Condition A is entered for each valve and 
separate Completion Times start and are tracked for each valve.  

(continued)
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Completion Times 
1.3

1.3 Completion Times

EXAMPLES

(continued)

INDIN PINT 1.-10Amendment [Rev.0], 00/00/00

EXAMPLESEXAMPLE 1.3-5 (continued) 

If the Completion Time associated with a valve in Condition A 
expires. Condition B is entered for that valve. If the 
Completion Times associated with subsequent valves in Condition A 
expire, Condition B is entered separately for each valve and 
separate Completion Times start and are tracked for each valve.  
If a valve that caused entry into Condition B is restored to 
OPERABLE status, Condition B is exited for that valve.  

Since the Note in this example allows multiple Condition entry 
and tracking of separate Completion Times, Completion Time 
extensions do not apply.  

EXAMPLE 1.3-6 

ACTI ONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One channel A.1 Perform Once per 8 hours 

inoperable. SR 3.x.x.x.  

OR 

A.2 Reduce THERMAL 8 hours 
POWER to 

50% RTP.  

B. Required B.1 Be in MODE 3. 6 hours 
Action and 
associated 
Completion 
Time not met.
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Completion Times

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-6 (continued)

Entry into Condition A offers a choice between Required 
Action A.1 or A.2. Required Action A.1 has a "once per" 
Completion Time, which qualifies for the 25% extension, per 
SR 3.0.2, to each performance after the initial performance. Tho 
initial 8 hour interval of Required Action A.1 begins when 
Condition A is entered and the initial performance of 
Required Action A.1 must be complete within the first 8 hour 
interval. If Required Action A.1 is followed, and the Required 
Action is not met within the Completion Time (plus the extension 
allowed by SR 3.0.2), Condition B is entered. If Required 
Action A.2 is followed and the Completion Time of 8 hours is not 
met, Condition B is entered.

If after entry into Condition B, Required Action A.1 or A.2 i~s 
met, Condition B is exited and operation may then continue in 
Condition A.  

(continued)
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Completion Times 
1.3

1.3 Completion Times

EXAMPLES (continued) 

EXAMPLE 1.3-7

ACTI ONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One subsystem A.1 Verify affected 1 hour 
inoperabl-e, subsystem 

isolated. AND 

Once per 8 hours 
thereafter 

AND 

A.2 Restore subsystem 72 hours 
to OPERABLE 
status.  

B. Required B.1 Be in MODE 3. 6 hours 
Action and 
associated AND 
Completion 
Time not met. B.2 Be in MODE 5. 36 hours

Required Action A-1 has two Completion Times. The 1 hour 
Completion Time begins at the time the Condition is entered and 
each "Once per 8 hours thereafter" interval begins upon 
performance of Required Action A.1.  

(continued)
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Completion Times 
1.3 

1.3 Completion Times 

EXAMPLES 
EXAMPLE 1.1-7 'r-ontinued) 

If after Condition A is entered, Required Action A.1 is not met 
within either the initial 1 hour or any subsequent 8 hour 
interval from the previous performance (plus the extension 
allowed by SR 3.0.2), Condition B is entered. The Completion 
Time clock for Condition A does not stop after Condition B is 
entered, but continues from the time Condition A was initially 
entered. If Required Action A.1 is met after Condition B is 
entered, Condition B is exited and operation may continue in 
accordance with Condition A, provided the Completion Time for 
Required Action A.2 has not expired.  

IMMEDIATE COMPLETION TIME 

When "Immediately" is used as a Completion Time, the 
Required Action should be pursued without delay and in a 
control led manner.
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Frequency 
1.4

1.10 USE AND APPLICATION 

1.4 Frequency

PURPOSEThe purpose of this section is to define the proper use and 
application of Frequency requirements.

DESCRI PTION

EXAMPLES

Each Surveillance Requirement (SR) has a specified Frequency in 
which the Surveillance must be met in order to meet the 
associated LCO. An understanding of the correct application of 
the specified Frequency is necessary for compliance with the SR.  

The "specified Frequency" is referred to throughout this section 
and each of the Specifications of Section 3.0, Surveillance 
Requirement (SR) Applicability. The "specified Frequency" 
consists of the requirements of the Frequency column of each SR 
as well as certain Notes in the Surveillance column that modify 
performance requi rements.  

Situations where a Surveillance could be required (i.e., its 
Frequency could expire), but where it is not possible or not 
desired that it be performed until sometime after the associated 
LCO is within its Applicability, represent potential SR 3.0.4 
conflicts. To avoid these conflicts, the SR (i.e., the 
Surveillance or the Frequency) is stated such that it is only 
1required" when it can be and should be performed. With an SR 
satisfied, SR 3.0.4 imposes no restriction.

The following examples illustrate the various ways 
Frequencies are specified. In these examples, the 
of the LCO (LCO not shown) is MODES 1, 2, and 3.

that 
Applicability

(continued)
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Frequency 
1.4 

1.4 Frequency 

EXAMPLES (continued) 

EXAMPLE 1.4-1

SURVEI LLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

Perform CHANNEL CHECK. 12'hours

Example 1.4-1 contains the type of SR most often encountered in 
the Technical Specifications (TS). The Frequency specifies an 
interval (12 hours) during which the associated Surveillance must 
be performed at least one time. Performance of the Surveillance 
initiates the subsequent interval. Although the Frequency is 
stated as 12 hours, an extension of the time interval to 
1.25 times the stated Frequency is allowed by SR 3.0.2 for 
operational flexibility. The measurement of this interval 
continues at all times, even when the SR is not required to be 
met per SR 3.0.1 (such as when the equipment is inoperable, a 
variable is outside specified limits, or the unit is outside the' 
Applicability of the LCO). If the interval specified by SR 3.0.2 
is exceeded while the unit is in a MODE or other specified..  
condition in the Applicability of the LCO, and the performance of 
the Surveillance is not otherwise modified (refer to 
Exampl1e 1.4-3), then SR 3.0.3 becomes applicable.  

If the interval as specified by SR 3.0.2 is exceeded while the 
unit is not in a MODE or other specified condition in the 
Applicability of the LCO for which performance of the SR is 
required, the Surveillance must be performed within the Frequency 
requirements of SR 3.0.2 prior to entry into the MODE or other 
specified condition. Failure to do so would result in a 
violation of SR 3.0.4.  

(continued)
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Frequency 
1.4

1.4 Frequency 

EXAMPLES (continued) 

EXAMPLE 1.4-2 

SURVEI LLANCE REQUIREMENTS

SURVEI LLANCE

Verify flow is within limits.

FREQUENCY

Once within 
12 hours after 

25% RTP 

AND 

24 hours 
thereafter

L _______________________________________________________

Example 1.4-2 has two Frequencies. The first is a one time 
performance Frequency, and the second is of the type shown in 
Example 1.4-1. The logical connector "AND" indicates that both 
Frequency requirements must be met. Each time reactor power is 
increased from a power level < 25% RTP to ;- 25% RTP, the 
Surveillance must be performed within 12 hours.  

The use of "once" indicates a single performance will satisfy the 
specified Frequency (assuming no other Frequencies are connected 
by "AND"). This type of Frequency does not qualify for the 25% 
extension allowed by SR 3.0.2. "Thereafter" indicates future 
performances must be established per SR 3.0.2, but only after a 
specified condition is first met (i.e., the "once" performance in 
this example). If reactor power decreases to < 25% RTP, the 
measurement of both intervals stops. New intervals start upon 
reactor power reaching 25% RTP.  

(continued)
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Frequency 
1.4 

1.4 Frequency 

EXAMPLES (continued) 

EXAMPLE 1.4-3 

SURVEILLANCEREQUIREMENTS__________ 

SURVE ILLANCE FREQUENCY 

------------------ NOTE ----------------
Not required to be performed until 12 hours 
after : 25% RTP.  

Perform channel adjustment. 7 days

The interval continues, whether or not the unit operation is 
< 25% RTP between performances.  

As the Note modifies the required performance of the 
Surveillance, it is construed to be part of the "specified 
Frequency." Should the 7 day interval be exceeded while 
operation is < 25% RTP, this Note allows 12 hours after power 
reaches ;- 25% RTP to perform the Surveillance. The Surveillance 
is still considered to be performed within the "specified 
Frequency." Therefore, if the Surveillance were not performed 
within the 7 day (plus the extension allowed by SR 3.0.2) 
interval, but operation was < 25% RTP, it would not constitute a 
failure of the SR or failure to meet the LCO. Also, no violation 
of SR 3.0.4 occurs when changing MODES, even with the 7 day 
Frequency not met, provided operation does not exceed 12 hours 
with power >- 25% RTP.  

Once the unit reaches 25% RTP, 12 hours would be allowed for 
completing the Surveillance. If the Surveillance were not 
performed within this 12 hour interval, there would then be a 
failure to perform a Surveillance within the specified Frequency, 
and the provisions of SR 3.0.3 would apply.
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2.0 SAFETY LIMITS (SLs) 

2.1 SLs 

2.1.1 Reactor Core SLs 

In MODES 1 and 2, the combination of THERMAL POWER, Reactor Vessel 
inlet temperature, and pressurizer pressure shall not exceed the SLs 
specified in Figure 2.1-1.  

2.1.2 RCS Pressure SL 

In MODES 1, 2, 3, 4, 5, and in MODE 6 when the reactor vessel head is 
on, the RCS pressure shall be maintained 2735 psig.  

2.2 SL Violations 

2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3 within 
1 hour.  

2.2.2 If SL 2.1.2 is violated:

2.2.2.1 In MODE 
1 hour.

1 or 2, restore compliance and be in MODE 3 within

2.2.2.2 In MODE 3, 4, 5, or 6, restore compliance within 5 minutes.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 2.0-1



This curve does not provide allowable limits for normal operation.  
(see Pressure, Temperature and Flow DNB limits, for DNB limits)

680 0 - 1 1 
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-- - -- - -OPERATION 
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0.  
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520 " ' 
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Rated Power (Percent) 

Figure 2.1-1 
Rated Power (Percent of 3025 MWt) 

100 PERCENT RATED POWER IS EQUIVALENT TO 3025 MWt 
Pressures and temperatures do not include allowance for instrument error.
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LCO Applicability 
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

LCO 3.0.1 LCOs shall be met during the MODES or other specified conditions 
in the Applicability, except as provided in LCO 3.0.2 and 
LCO 3.0.7.  

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions 
of the associated Conditions shall be met, except as provided in 
LCO 3.0.5 and LCO 3.0.6.  

If the LCO is met or is no longer applicable prior to expiration 
of the specified Completion Time(s), completion of the Required 
Action(s) is not required unless otherwise stated.  

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not met, an 
associated ACTION is not provided, or if directed by the 
associated ACTIONS, the unit shall be placed in a MODE or other 
specified condition in which the LCO is not applicable. Action 
shall be initiated within 1 hour to place the unit, as 
applicable, in: 

a. MODE 3 within 7 hours; 

b. MODE 4 within 13 hours; and 

c. MODE 5 within 37 hours.  

Exceptions to this Specification are stated in the individual 
Speci fi cations.  

Where corrective measures are completed that permit operation in 
accordance with the LCO or ACTIONS, completion of the actions 
required by LCO 3.0.3 is not required.  

LCO 3.0.3 is only applicable in MODES 1, 2, 3, and 4.
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LCO Applicability 
3.0

3.0 LCO APPLICABILITY

LCO 3. 0. 4

LCO 3. 0. 5

LCO 3. 0. 6

When an LCO is not met, entry into a MODE or other specified 
condition in the Applicability shall not be made except when the 
associated ACTIONS to be entered permit continued operation in 
the MODE or other specified condition in the Applicability for an 
unlimited period of time. This Specification shall not prevent 
changes in MODES or other specified conditions in the 
Applicability that are required to comply with ACTIONS or that 
are part of a shutdown of the unit.  

Exceptions to this Specification are stated in the individual 
Specifications. These exceptions allow entry into MODES or other 
specified conditions in the Applicability when the associated 
ACTIONS to be entered allow unit operation in the MODE or other 
specified condition in the Applicability only for a limited 
period of time.  

LCO 3.0.4 is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, 3, and 4.

Equipment removed from service or declared inoperable to comply 
with ACTIONS may be returned to service under administrative 
control solely to perform testing required to demonstrate its 
OPERABILITY or the OPERABILITY of other equipment. This is an 
exception to LCO 3.0.2 for the system returned to service under 
administrative control to perform the testing required to 
demonstrate OPERABILITY.

When a supported system LCO is not met solely due to a 
support system LCO not being met, the Conditions and Required 
Actions associated with this supported system are not required to 
be entered. Only the support system LCO ACTIONS are required to 
be entered. This is an exception to LCO 3.0.2 for the supported 
system. In this event, an evaluation shall be performed in 
accordance with Specification 5.5.14, "Safety Function 
Determination Program (SFDP)." If a loss of safety function is 
determined to exist by this program, the appropriate Conditions 
and Required Actions of the LCO in which the loss of safety 
function exists are required to be entered.
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LCO Applicability 
3.0

3.0 LCO APPLICABILITY 

LCO 3.0.6 (continued) 

When a support system's Required Action directs a supported 
system to be declared inoperable or directs entry into Conditions 
and Required Actions for a supported system, the applicable 
Conditions and Required Actions shall be entered in accordance 
with LCO 3.0.2.

LCO 3.0.7 Test Exception LCOs, such as 3.1.8, allow specified Technical 
Specification (TS) requirements to be changed to permit 
performance of special tests and operations. Unless otherwise 
specified, all other TS requirements remain unchanged.  
Compliance with Test Exception LCOs is optional. When a Test 
Exception LCO is desired to be met but is not met, the ACTIONS of 
the Test Exception LCO shall be met. When a Test Exception LCO 
is not desired to be met, entry into a MODE or other specified 
condition in the Applicability shall be made in accordance with 
the other applicable Specifications.
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SR Applicability 
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

SRs shall be met during the MODES or other specified conditions 
in the Applicability for individual LCOs, unless otherwise stated 
in the SR. Failure to meet a Surveillance, whether such failure 
is experienced during the performance of the Surveillance or 
between performances of the Surveillance, shall be failure to 
meet the LCO. Failure to perform a Surveillance within the 
specified Frequency shall be failure to meet the LCO except as 
provided in SR 3.0.3. Surveillances do not have to be performed 
on inoperable equipment or variables outside specified limits.

The specified Frequency for each SR is met if the Surveillance is 
performed within 1.25 times the interval specified in the 
Frequency, as measured from the previous performance or as 
measured from the time a specified condition of the Frequency is 
met.  

For Frequencies specified as "once," the above interval extension 
does not apply.  

If a Completion Time requires periodic performance on a "once 
per . . ." basis, the above Frequency extension applies to each 
performance after the initial performance.  

Exceptions to this Specification are stated in the individual 
Specifications.

If it is discovered that a Surveillance was not performed within 
its specified Frequency, then compliance with the requirement to 
declare the LCO not met may be delayed, from the time of 
discovery, up to 24 hours or up to the limit of the specified 
Frequency, whichever is less. This delay period is permitted to 
allow performance of the Surveillance.

If the Surveillance is not performed within the delay period, the 
LCO must immediately be decl ared not met, and the appli cable 
Condition(s) must be entered.  

(continued)
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SR Applicability 
3.0

3.0 SR APPLICABILITY 

SR 3.0.3 (continued) 

When the Surveillance is performed within the delay period and 
the Surveillance is not met, the LCO must immediately be declared 
not met, and the applicable Condition(s) must be entered.  

SR 3.0.4. Entry into a MODE or other specified condition in the 
Applicability of an LCO shall not be made unless the LCO's 
Surveillances have been met within their specified Frequency.  
This provision shall not prevent entry into MODES or other 
specified conditions in the Applicability that are required to 
comply with ACTIONS or that are part of a shutdown of the unit.  

SR 3.0.4 is only applicable for entry into a MODE or other 
specified condition in the Applicability in MODES 1, 2, 3 and 4.
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SDM 
3.1.1

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.1 SHUTDOWN MARGIN (SDM)

LCO 3.1.1 

APPLICABILITY:

SDM shall be within the limits specified in the COLR.  

MODE 2 with keff < 1.0, 
MODES 3, 4, and 5.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDM not within limit. A.1 Initiate boration to 15 minutes 
restore SDM to within 
limit.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.1.1 Verify SDM is within the limits specified in 24 hours 
the COLR.
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Core Reactivity 
3.1.2

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.2 Core Reactivity

LCO 3. 1. 2 

APPLICABILITY:

predicted values.  

MODE 1

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Measured core reactivity A.1 Re-evaluate core design 7 days 
not within limit, and safety analysis, 

and determine that the 
reactor core is 
acceptable for 
continued operation.  

AND 

A.2 Establish appropriate 7 days 
operating restrictions 
and SRs.  

B. Required Action and B.1 Be in MODE 2. 6 hours 
associ ated Completion 
Time not met.
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Core Reactivity 
3.1.2

SURVEI LLANCEREQUIREMENTS _________

----.------.--------- NOTE --------------------
The predicted reactivity values may be adjusted 
(normalized) to correspond to the measured core 
reactivity prior to exceeding a fuel burnup of 
60 effective full power days (EFPD) after each 
fuel loading.  

Verify measured core reactivity is within 
± 1% Ak/k of predicted values.

FREQUENCY
J.

Once prior to 
entering MODE 1 
after each 
refueling 

AND 

----- NOTE ---
Only required 
after 60 EFPD

31 EFPD 
thereafter

Amendment [Rev.0], 00/00/00
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SR 3.1.2.1
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MTC 
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.3 Moderator Temperature Coefficient (MTC)

LCO 3.1.3 

APPLICABILITY:

The MTC shall be maintained within the limits specified in the 
COLR. The maximum upper limit shall be 0.0 Lk/k°F at hot zero 
power.  

MODE 1 and MODE 2 with keff 1.0 for the upper MTC limit, 
MODES 1, 2, and 3 for the lower MTC limit.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. MTC not within upper A.1 Establish 24 hours 
limit, administrative 

withdrawal limits for 
control banks to 
maintain MTC within 
limit.  

B. Required Action and B.1 Be in MODE 2 with 6 hours 
associated Completion keff < 1.0.  
Time of Condition A not 
met.  

C. MTC not within lower C.1 Be in MODE 4. 12 hours 
limit.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.1.3-1



MTC 
3.1.3

SURVE I LLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

SR 3.1.3.1 Verify MTC is within upper limit. Once prior to 
entering MODE 1 
after each 
refueling 

SR 3.1.3.2 - ----------------- NOTES --------------------
1. Not required to be performed until 

7 effective full power days (EFPD) after 
reaching the equivalent of an equilibrium 
RTP all rods out (ARO) boron 
concentration of 300 ppm.  

2. If the MTC is more negative than the 
300 ppm Surveillance limit (not LCO 
limit) specified in the COLR, SR 3.1.3.2 
shall be repeated once per 14 EFPD during 
the remainder of the fuel cycle.  

3. SR 3.1.3.2 need not be repeated if the 
MTC measured at the equivalent of 
equilibrium RTP-ARO boron concentration 
of - 60 ppm is less negative than the 
60 ppm Surveillance limit specified in 
the COLR.  

Verify KTC is within lower limit. Once each cycle
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Rod Group Alignment Limits 
3.1.4

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.4 Rod Group Alignment Limits

LCO 3.1.4

APPLICABILITY:

All shutdown and control rods-shall be OPERABLE, with rod group 
alignment limits as follows: 

a. When THERMAL POWER is > 85% RTP, 

1. Groups with step counter demand position 212 steps 
shall have all individual indicated rod positions ± 12 
steps of their group step counter demand position; and 

2. Groups with step counter demand position > 212 steps shall 
have all individual indicated rod positions +17 steps and 
-12 steps of their group step counter demand position 

b. When THERMAL POWER is 85% RTP, all individual indicated rod 
positions shall be ± 18 steps of their group step counter 
demand position.

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more rod(s) A.1.1 Verify SDM is within 1 hour 
untrippable. the limits specified in 

the COLR.  

OR 

A.1.2 Initiate boration to 1 hour 
restore SDM to within 
limit.  

AND 

A.2 Be in MODE 3. 6 hours 

(continued)
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Rod Group Alignment Limits 
3.1.4

ACTIONS (continued)

CONDITION TREQUIRED ACTION COMPLETION TIME

B. One rod not within 
alignment limits.

Restore rod to within 
alignment limits.

B.2.1.1 Verify SDM 
the limits 
the COLR.

is within 
specified in

OR 

B.2.1.2 Initiate boration to 
restore SDM to within 
limit.  

AND 

B.2.2 Reduce THERMAL POWER to 
< 75% RTP.

B.2.3 Verify SDM 
the limits 
the COLR.

is within 
speci fi ed

AND 

B.2.4 Perform SR 3.2.1.1.  

AND 

B.2.5 Perform SR 3.2.2.1.  

AND

1 hour 

1 hour 

1 hour 

2 hours 

Once per 
12 hours 

72 hours 

72 hours 

(continued)
J. I
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Rod Group Alignment Limits 
3.1.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B (continued) B.2.6 Re-evaluate safety 5 days 
analyses and confirm 
results remain valid 
for duration of 
operation under these 
conditions.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition B not 
met.  

D. More than one rod not D.1.1 Verify SDM is within 1 hour 
within alignment limit, the limits specified in 

the COLR.  

OR 

D.1.2 Initiate boration to 1 hour 
restore required SDM to 
within limit.  

AND 

D.2 Be in MODE 3. 6 hours

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.1.4-3



Rod Group Alignment Limits 
3.1.4

SURVEI LLANCEREQUIREMENTS__________

SURVEILLANCE

SR 3.1.4.1 ----------------- NOTE ---------------------
Not required to be performed for individual 
control rods until 1 hour after completion of 
control rod movement.  

Verify individual rod positions within 
alignment limit.

FREQUENCY

12 hours

SR 3.1.4.2 Verify rod freedom of movement (trippability) 92 days 
by moving each rod not fully inserted in the 
core 10 steps in one direction.  

SR 3.1.4.3 Verify rod drop time of each rod, from the Prior to reactor 
fully withdrawn position, is 1.8 seconds from criticality 
the loss of stationary gripper coil voltage to after each 
dashpot entry, with: removal of the 

reactor head 
a. Tavg 500'F; and 

b. All reactor coolant pumps operating.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.1.4-4



Shutdown Bank Insertion Limits 
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.5 Shutdown Bank Insertion Limits

LCO 3.1.5 

APPLICABILITY:

Each shutdown bank shall be within insertion limits specified in 
the COLR.  

MODE 1, 
MODE 2 with any control bank not fully inserted.  

-------------------------- -NOTE --------------------------
This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more shutdown A.1.1 Verify SDM is within 1 hour 
banks not within limits, the limits specified in 

the COLR.  

OR 

A.1.2 Initiate boration to 1 hour 
restore SDM to within 
limit.  

AND 

A.2 Restore shutdown banks 2 hours 
to within limits.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.1.5-1



Shutdown Bank Insertion Limits 
3.1.5

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.5.1 Verify each shutdown bank is within the limits 12 hours 
specified in the COLR.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.1.5-2



Control Bank Insertion

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.6 Control Bank Insertion Limits

LCO 3.1.6 

APPLICABILITY:

Control banks shall be within the insertion, sequence, and overlap 
limits specified in the COLR.  

MODE 1, 
MODE 2 with keff > 1.0.  

--------------------------- ---- NOTE -----------------------------
This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Control bank insertion A.1.1 Verify SDM is within 1 hour 
limits not met. the limits specified in 

the COLR.  

OR 

A.1.2 Initiate boration to 1 hour 
restore SDM to within 
limit.  

AND 

A.2 Restore control bank(s) 2 hours 
to within limits.  

(continued)

Amendment [Rev.0], 00/00/00
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3.1.6
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Control Bank Insertion Limits 
3.1.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Control bank sequence or B.1.1 Verify SDM is within 1 hour 
overlap limits not met. the limits specified in 

the COLR.  

OR 

B.1.2 Initiate boration to 1 hour 
restore SDM to within 
limit.  

AND 

B.2 Restore control bank 2 hours 
sequence and overlap to 
within limits.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.6.1 Verify estimated critical control bank position Within 4 hours 
is within the limits specified in the COLR. prior to 

achieving 
criticality 

(continued)

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.1.6-2



SURVEILLANCE REQUIREMENTS (continued)

Control Bank Insertion Limits 
3.1.6

SURVEILLANCE FREQUENCY 

SR 3.1.6.2 Verify each control bank insertion is within 12 hours 
the limits specified in the COLR.  

SR 3.1.6.3 Verify sequence and overlap limits specified in 12 hours 
the COLR are met for control banks not fully 
withdrawn from the core.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.1.6-3



Rod Position Indication 
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.7 Rod Position Indication

LCO 3.1.7 

APPLICABILITY:

The Individual Rod Position Indication (IRPI) System and the 
Demand Position Indication System shall be OPERABLE.  

MODES 1 and 2.

-.--.-.--.-------.--.-----.--.-.---.---- NOTE OTE....................... .............  Separate Condition entry is allowed for each inoperable rod position indicator per 
group and each demand position indicator per bank.  
................................---------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One IRPI per group A.1 Verify the position of 8 hours 
inoperable for one or the rods with 
more groups. inoperable position AND 

indicators by using 
movable incore Once per 24 hours 
detectors, thereafter 

OR 

A.2 Reduce THERMAL POWER to 8 hours 

50% RTP.  

(continued)

INDIAN POINT 3 Amendment [Rev.O], 00/00/00
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Rod Position Indication 
3.1.7

ACTIONS (condti nued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One or more rods with B.1 Verify the position of 8 hours 
inoperable position the rods with 
indicators have been inoperable position 
moved in excess of indicators by using 
24 steps in one movable incore 
direction since the last detectors.  
determination of the 
rod's position. OR 

B.2 Reduce THERMAL POWER to 8 hours 
50% RTP.  

C. One demand position C.1.1 Verify by Once per 8 hours 
indicator per bank administrative means 
inoperable for one or all IRPIs for the 
more banks, affected banks are 

OPERABLE.  

AND 

C.1.2 Verify the most Once per 8 hours 
withdrawn rod and the 
least withdrawn rod of 
the affected banks are 

12 steps apart when 
> 85% RTP and 18 
steps apart when 85% 
RTP.  

OR 

C.2 Reduce THERMAL POWER to 8 hours 
50% RTP.  

(continued)
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Rod Position Indication 
3.1.7

ACTIONS (condti nued)

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action and D.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.1.7.1 Verify each IRPI agrees within 12 steps of the Prior to reactor 
group demand position for the full indicated crititcality 
range of rod travel, after each 

removal of the 
reactor vessel 
head

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.1.7-3



PHYSICS TESTS Exceptions-MODE 2 
3.1.8

3.1 REACTIVITY CONTROL SYSTEMS 

3.1.8 PHYSICS TESTS Exceptions-MODE 2

LCO 3.1.8 

APPLICABILITY:

During the performance of PHYSICS TESTS, the requirements of 

LCO 3.1.3, "Moderator Temperature Coefficient (MTC)"; 
LCO 3.1.4, "Rod Group Alignment Limits"; 
LCO 3.1.5, "Shutdown Bank Insertion Limits"; 
LCO 3.1.6, "Control Bank Insertion Limits"; and 
LCO 3.4.2, "RCS Minimum Temperature for Criticality" 

may be suspended, provided: 

a. RCS lowest loop average temperature is ; 540'F; and 

b. SDM is within the limits specified in the COLR; and 

c. THERMAL POWER IS 5% RTP.  

MODE 2 during PHYSICS TESTS.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. SDM not within limit. A.1 Initiate boration to 15 minutes 
restore SDM to within 
limit.  

AND 

A.2 Suspend PHYSICS TESTS 1 hour 
exceptions.  

B. THERMAL POWER not within B.1 Open reactor trip Immediately 
limit. breakers.

(continued)
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PHYSICS TESTS Exceptions- MODE 2 
3.1.8

ACTIONS (continued)_________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. RCS lowest ioop average C.1 Restore RCS lowest-loop 15 minute s 
temperature not within average temperature to 
limit. within limit.  

D. Required Action and D.1 Be in MODE 3. 15 minutes 
associated Completion 
Time of Condition C not 
met.  

SURVEILLANCE REQUIREMENTS _________ 

SURVE ILLANCE FREQUENCY 

SR 3.1.8.1 Perform a CHANNEL OPERATIONAL TEST on power Prior to 
range and intermediate range channels per initiation of 
SR 3.3.1.7. SR 3.3.1.8, and Table 3.3.1-1. PHYSICS TESTS 

SR 3.1.8.2 Verify the RCS lowest loop average temperature 30 minutes 
is ..540'F.  

SR 3.1.8.3 Verify THERMAL POWER is 5% RTP. 30 minutes 

SR 3.1.8.4 Verify SDM is within the limits specified in 24 hours 
the COLR.

INDIN PONT 3.18-2Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.1.8-2



FQ(Z) 
3.2.1

3.2 POWER DISTRIBUTION LIMITS 

3.2.1 Heat Flux Hot Channel Factor (FQ(Z))

LCO 3.2.1 

APPLICABILITY:

FQ(Z) shall be within the limits specified in the COLR.  

MODE 1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. FQ(Z) not within limit. A.1 Reduce THERMAL POWER 15 minutes 
> 1% RTP for each 
1% FQ(Z) exceeds limit.  

AND 

A.2 Reduce Power Range 72 hours 
Neutron Flux- High trip 
setpoints > 1% for each 
1% FQ(Z) exceeds limit.  

AND 

A.3 Perform SR 3.2.1.1. Prior to 
increasing 
THERMAL POWER 
above the limit 

of Required 
Action A.1 

B. Required Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.2.1-1



Fo(Z) 
3.2.1 

SURVEILLANCE REQUIREMENTS 

.. . . . . . .. . . . . . .. . . . ..------------------- NOTE --------------------------------------
During power escalation at the beginning of each cycle, THERMAL POWER may be 
increased until an equilibrium power level has been achieved, at which a power 
distribution map is obtained.  

SURVEILLANCE FREQUENCY 

SR 3.2.1.1 Verify FQ(Z) is within limit. Once after each 
refueling prior 
to THERMAL POWER 
exceeding 
75% RTP 

AND 

Once within 
12 hours after 
achieving 
equilibrium 
conditions after 
exceeding, by 
> 10% RTP, the 
THERMAL POWER at 
which FQ(Z) was 
last verified

AND 

31 EFPD 
thereafter

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.2.1-2



32H 
3.2.2

3.2 POWER DISTRIBUTION LIMITS 

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F,.H)

LCO 3.2.2 

APPLICABILITY:

FAH shall be within the limits specified in the COLR.  

MODE 1.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. --------- NOTE --------- A.1.1 Restore FAH to within 4 hours 
Required Actions A.2 limit'.  
and A.3 must be 
completed whenever OR 
Condition A is entered.  
--------.------------. A.1.2.1 Reduce THERMAL POWER to 4 hours 

< 50% RTP.  
F"H not within limit.  

AND 

A.1.2.2 Reduce Power Range 72 hours 
Neutron Flux- High trip 
setpoints to 55% RTP.  

AND 

A.2 Perform SR 3.2.2.1. 24 hours 

AND 

(continued)

Amendment [Rev.0] , 00/00/00INDIAN POINT.3 3.2.2-1



F N 

3.2.2

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.3 - -------- NOTE -------

THERMAL POWER does not 
have to be reduced to 
comply with this 
Required Action.  
---.------..------.-

Perform SR 3.2.2.1. Prior to THERMAL 
POWER exceeding 
50% RTP 

AND 

Prior to THERMAL 
POWER exceeding 
75% RTP 

AND 

24 hours after 
THERMAL POWER 
reaching 
> 95% RTP 

B. Required Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.

Amendment [Rev.0] , 00/00/00INDIAN POINT 3 3.2.2-2



FN2 
3.2.2

SURVEI LLANCE REQUIREMENTS _________

SURVEILLANCE

SR 3.2.2.1 Verify FnH is within limits specified in the 
COLR.

FREQUENCY

Once after each 
refueling prior 
to THERMAL POWER 
exceeding 
75% RTP 

AND 

31 EFPD 
thereafter

Amendment [Rev.0] , 00/00/00
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AFD (CAOC Methodology) 
3.2.3 

3.2 POWER DISTRIBUTION LIMITS 

3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Constant Axial Offset Control (CAOC) 
Methodology) 

LCO 3.2.3 The AFD: 

a. Shall be maintained within the target band about the target 
flux difference. The target band is specified in the COLR.  

b. May deviate outside the target band with THERMAL POWER 
< 90% RTP but 50% RTP, provided AFD is within the 
acceptable operation limits and cumulative penalty deviation 
time is 1 hour during the previous 24 hours. The 
acceptable operation limits are specified in the COLR.  

c. May deviate outside the target band with THERMAL POWER 
< 50% RTP.  

--..------------------------- NOTES ----------------------------
1. The AFD shall be considered outside the target band when two 

or more OPERABLE excore channels indicate AFD to be outside 
the target band.  

2. With Thermal Power 50% RTP, penalty deviation time shall 
be accumulated on the basis of a 1 minute penalty deviation 
for each 1 minute of power operation with AFD outside the 
target band.  

3. With Thermal Power < 50% RTP and > 15% RTP, penalty 
deviation time shall be accumulated on the basis of a 
0.5 minute penalty deviation for each 1 minute of power 
operation with AFD outside the target band.  

4. A total of 16 hours of operation may be accumulated with AFD 
outside the target band without penalty deviation time 
during surveillance of power range channels in accordance 
with SR 3.3.1.6, provided AFD is maintained within 
acceptable operation limits.  
----------------------------------------- --------

APPLICABILITY: MODE 1 with THERMAL POWER > 15% RTP.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.2.3-1



AFD (CAOC Methodology) 
3.2.3

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. THERMAL POWER A.1 Restore AFD to within 15 minutes 

2 90% RTP. target band.  

AND 

AFD not within the 
target band.  

B. Required Action and B.1 Reduce THERMAL POWER to 15 minutes 
associated Completion < 90% RTP.  
Time of Condition A not 
met.  

C. - ........ NOTE ......... C.1 Reduce THERMAL POWER to 30 minutes 
Required Action C.1 must < 50% RTP.  
be completed whenever 
Condition C is entered.  

THERMAL POWER < 90% and 
> 50% RTP with 
cumulative penalty 
deviation time > I hour 
during the previous 24 
hours.  

OR 

THERMAL POWER < 90% and 
> 50% RTP with AFD not 
within the acceptable 
operation limits.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.2.3-2



AFD (CAOC Methodology) 
3.2.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.3.1 Verify AFD is within target band for each 7 days 
OPERABLE excore channel.  

SR 3.2.3.2 - ----------------- NOTE -----------------
Assume logged values of AFD exist during the 
preceding time interval.  
----.--..------.----------.----.-.------.-

Verify AFD is within target band and log AFD ----- -NOTE ---
for each OPERABLE excore channel. Only required to 

be performed if 
AFD monitor 
alarm is 
inoperable 

Once within 
15 minutes and 
every 15 minutes 
thereafter when 
THERMAL POWER 
> 90% RTP 

AND 

Once within 
1 hour and every 

1 hour 
thereafter when 
THERMAL POWER 
< 90% RTP 

(continued)
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AFD (CAOC Methodology) 
3.2.3

SURVEILLANCEREQUIREMENTS__(continued) 
_________

Update target flux difference of each OPERABLE 
excore channel by: 

a. Determining the target flux difference in 
accordance with SR 3.2.3.4, or 

b. Using linear interpolation between the 
most recently measured value, and either 
the predicted value for the end of cycle 
or 0% AFD.

-.---.-------.---.-- NOTE -----------------
The initial target flux difference after each 
refueling may be determined from design 
predictions.  
---.------.---..---.---..-..-----...------

Determine, by measurement, the target flux 
difference of each OPERABLE excore channel.

FREQUENCY

Once within 
31 EFPD after 
each refueling 

AND 

31 EFPD 
thereafter

I

Once within 
31 EFPD after 
each refueling 

AND 

92 EFPD 
thereafter

I _____________________________________________________

Amendment [Rev.O], 00/00/00
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SR 3.2.3.4
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QPTR 
3.2.4

3.2 POWER DISTRIBUTION LIMITS 

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LCO 3.2.4 

APPLICABILITY:

The QPTR shall be 1.02.  

MODE 1 with THERMAL POWER > 50% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME

--.-- ---- NOTE -------
Required Actions A.4, 
A.5 and A.6 must be 
completed whenever 
Condition A is 
entered.  

A. QPTR not within limit.

Reduce THERMAL POWER 
; 3% from RTP for each 
1% of QPTR > 1.00.

AND

Determine QPTR and 
reduce THERMAL POWER 
? 3% from RTP for each 
1% of QPTR > 1.00.

Perform SR 3.2.1.1 and 
SR 3.2.2.1.

AND

Re-evaluate safety 
analyses and confirm 
results remain valid 
for duration of 
operation under this 
condition.

2 hours 

Once per 12 hours 

24 hours 

AND 

Once per 7 days 
thereafter 

Prior to 
increasing 
THERMAL POWER 
above the limit 
of Required 
Action A.1 

(continued)
J. ____________
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QPTR 
3.2.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) -------- NOTE .........  
Perform Required 
Action A.5 only after 
Required Action A.4 is 
completed.  
----------.--.------

Calibrate excore 
detectors to show 1.00 
QPTR.

-------- NOTE ------
Perform Required 
Action A.6 only after 
Required Action A.5 is 
completed.  
--------.-----.-----

Perform SR 3.2.1.1 and 
SR 3.2.2.1.

Prior to 
increasing 
THERMAL POWER 
above the limit 
of Required 
Action A.1 

Within 24 hours 
after reaching 
RTP 

OR 

Within 48 hours 
after increasing 
THERMAL POWER 
above the limit 
of Required 
Action A.1

B. Required Action and B.1 Reduce THERMAL POWER to 4 hours 
associated Completion 50% RTP.  
Time not met.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.2.4-2



QPTR 
3.2.4

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.2.4.1 - ----------------- NOTES ---------------------
1. With input from one Power Range Neutron 

Flux channel inoperable and THERMAL POWER 
< 75% RTP, the remaining three power 
range channels can be used for 
calculating QPTR.  

2. SR 3.2.4.2 may be performed in lieu of 
this Surveill ance.  

---------------------------------------------

Verify QPTR is within limit by 7 days 
calculation.  

SR 3.2.4.2 - ------------------ NOTE --------------------
Not required to be performed until 24 hours 
after input from one or more Power Range 
Neutron Flux channels are inoperable with 
THERMAL POWER > 75% RTP.  
-.......------------------------------------

Verify QPTR is within limit using the movable 24 hours 
incore detectors.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.2.4-3



RPS Instrumentation 
3.3.1

3.3 INSTRUMENTATION 

3.3.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1 

APPLICABILITY:

The RPS instrumentation for each Function in Table 3.3.1-1 shall 
be OPERABLE.  

According to Table 3.3.1-1.

---------------------------------- -NOTE NOTES --------------------------- -----------
1. Separate Condition entry is allowed for each Function.  

2. When a channel or train is placed in an inoperable status solely for performance 
of required Surveillances, entry into associated Conditions and Required Actions 
may be delayed for up to 8 hours provided the associated Function maintains RPS 
trip capability.  

............................------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME.  

A. One or more Functions A.1 Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.1-1 for the 
trains inoperable, channel(s) or 

train (s).  

B. One Manual Reactor Trip B.1 Restore channel to 48 hours 

channel inoperable. OPERABLE status.  

OR 

B.2 Be in MODE 3. 54 hours 

(continued)

Amendment [Rev.O], 00/00/00
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RPS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One channel or train C.1 Restore channel or 48 hours 
inoperable. train to OPERABLE 

status.  

OR 

C.2.1 Initiate action to 48 hours 
fully insert all rods.  

AND 

C.2.2 Place the Rod Control 49 hours 
System in a condition 
incapable of rod 
withdrawal.  

D. One Power Range Neutron -------------- NOTE ------------
Flux - High channel The inoperable channel may be 
inoperable, bypassed for up to 8 hours for 

surveillance testing and 
setpoint adjustment of other 
channel s.  

D.1.1 Place channel in trip. 6 hours 

AND 

D.1.2 Reduce.THERMAL POWER to 24 hours 
< 75% RTP.  

OR 

D.2.1 Place channel in trip. 6 hours 

AND 

(continued)
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RPS Instrumentation 
3.3.1

ACTIONS (continued) ________________ ________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. (continued)- ------- NOTE-----
Only required to be performed 
when the Power Range Neutron 
Flux input to QPTR is 
inoperable.  

D.2.2 Perform SR 3.2.4.2. Once per 
24 hours 

OR 

D.3 Be in MODE 3. 12 hours 

E. One channel inoperable. -------------- NOTE ----------
The inoperable channel may be 
bypassed for up to 8 hours for 
surveillance testing of other 
channel s.  

E.1 Place channel in trip. 6 hours 

OR 

E.2 Be in MODE 3. 12 hours 

F. Required Intermediate F.1 Suspend operations Immediately 
Range Neutron Flux involving positive 
channel inoperable, reactivity additions.  

AND 

F.2 Reduce THERMAL POWER to 2 hours 

<P-6.  

(continued)
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RPS Instrumentation 
3.3.1

V ~ACTIONS (continued) ________________ ________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

G. Required Source Range G.1 Open Reactor Trip Immediately 
Neutron Flux channel Breakers (RTBs).  
inoperable.  

H. One channel inoperable. -------------- NOTE-----------
The inoperable channel may be 
bypassed for up to 8 hours for 
surveillance testing of other 
channel s.  

H.1 Place channel in trip. 6 hours 

OR 

H.2 Reduce THERMAL POWER to 12 hours 
< P-7.  

I. One Reactor Coolant Pump ------------ NOTE------------
Breaker Position channel The inoperable channel may be 
inoperable, bypassed for up to 8 hours for 

surveillance testing of other 
channel s.  

1.1 Restore channel to 6 hours 
OPERABLE status.  

OR 

1.2 Reduce THERMAL POWER to 10 hours 

<P-8.  

(continued) 
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RPS Instrumentation 
3.3.1

ACTIONS (continued)________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

J. One Turbine Trip channel ------------- NOTE-----------
inoperable. The inoperable channel may be 

bypassed for up to 8 hours for 
surveillance testing of other 
channels.  

J.1 Place channel in trip. 6 hours 

OR 

J.2 Reduce THERMAL POWER to 12 hours 
<P-7.  

K. One train inoperable.--------------- NOTE------------
One train may be bypassed for up 
to 8 hours for surveillance 
testing provided the other train 
is OPERABLE.  

K.1 Restore train to 6 hours 

OPERABLE status.  

OR 

K.2 Be in MODE 3. 12 hours 

(continued)
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RPS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

L. One RTB train -------------- NOTES -------------
inoperable. 1. One train may be bypassed 

for up to 2 hours for 
testing, provided the other 
train is OPERABLE.  

2. One RTB may be bypassed 
for up to 2 hours for 
maintenance on undervoltage 
or shunt trip mechanisms, 
provided the other train is 
OPERABLE.  

L.1 Restore train to 1 hour 

OPERABLE status.  

OR 

L.2 Be in MODE 3. 7 hours 

M. One or more channels M.1 Verify interlock is in 1 hour 
inoperable, required state for 

existing unit 
conditions.  

OR 

M.2 Be in MODE 3. 7 hours 

(continued)
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RPS Instrumentation 
3.3.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

N. One or more channels N.1 Verify interlock is in 1 hour 
inoperable, required state for 

existing unit 
conditions.  

OR 

N.2 Be in MODE 2. 7 hours 

0. One trip mechanism 0.1 Restore inoperable trip 48 hours 
inoperable for one RTB. mechanism to OPERABLE 

status.  

OR 

0.2. Be in MODE 3. 54 hours

INDIN PONT 3.31-7Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.3.1-7



RPS Instrumentation 
3.3.1 

SURVEILLANCE REQUIREMENTS 

-------------------------------------- NOTE ---------------------------------------
Refer to Table 3.3.1-1 to determine which SRs apply for each RPS Function.  
--........................................ o o -.....................................  

SURVEILLANCE FREQUENCY 

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.1.2 - ------------------ NOTES --------------------
1. Adjust NIS channel if absolute difference 

is > 2%.  

2. Not required to be performed until 
24 hours after THERMAL POWER is 

15% RTP.  

Compare results of calorimetric heat balance 24 hours 
calculation to Nuclear Instrumentation System 
(NIS) channel output.  

SR 3.3.1.3 - ------------------ NOTES --------------------
1. Adjust NIS channel if absolute difference 

is 3%.  

2. Only required to be performed when 
THERMAL POWER is > 90% RTP.  

Compare results of the incore detector 31 effective 
measurements to NIS AFD. full power days 

(EFPD) 

(continued)
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RPS Instrumentation 
3.3.1

SURVEILLANCEREQUIREMENTS__(continued) _________

SURVEILLANCE

SR 3.3.1.4 -------------------- NOTE --------------------
This Surveillance must be performed on the 
reactor trip bypass breaker prior to placing 
the bypass breaker in service.  
-----------------------.-----------------------

Perform TADOT.

FREQUENCY

31 days on a 
STAGGERED TEST 
BASIS

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a 
STAGGERED TEST 
BASIS 

SR 3.3.1.6 - ------------------- NOTE --------------------
Only required to be performed when THERMAL 
POWER is > 90% RTP.  
...............................................  

Calibrate excore channels to agree with incore 31 EFPD 
detector measurements.  

SR 3.3.1.7 .. ................. NOTE ---------------------
Not required to be performed for source range 
instrumentation prior to entering MODE 3 from 
MODE 2 until 8 hours after entry into MODE 3.  
Pe f r. .... 92.............d.........ys........  

Perform COT. 92 days

(continued)
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RPS Instrumientati on 
3.3.1

SURVEILLANCEREQUIREMENTS__(continued) _________

SURVEI LLANCE

SR 3.3.1.8 ------------NOTE------------------
This Surveillance shall include verification 
that interlocks P-6 and P-10 are in their 
required state for existing unit conditions.

Perform COT.

FREQUENCY

----NOTE-

Only required 
when not 
performed within 
previous 92 days 

Prior to reactor 

startup 

AND 

Sixteen hours 
after reducing 
power below 
P-10 for power, 
and intermediate 
instrumentation 

AND 

Eight hours 
after reducing 
power below P-6 
for source range 
instrumentation 

AND 

Every 92 days 
thereafter

(continued)
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RPS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.9 - ------------------- NOTE -------- ------------
Verification of setpoint is not required.  
----------------------------------------------

Perform TADOT. 92 days 

SR 3.3.1.10 - ------------------- NOTE --------------------
This Surveillance shall include verification 
that the time constants are adjusted to the 
prescribed values.  
--------..------------------------------------

Perform CHANNEL CALIBRATION. 24 months 

AND 

18 months for 
Function 11 

SR 3.3.1.11 - ------------------ NOTE --------------------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  
----------------------------------------------

Perform CHANNEL CALIBRATION. 24 months 

(continued)
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RPS Instrumentation 
3.3.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.1.12 - ------------------ NOTE --------------------
This Surveillance shall include verification 
that the electronic dynamic compensation time 
constants are set at the required values.  
---------------------------------.------------

Perform CHANNEL CALIBRATION. 24 months 

SR 3.3.1.13 Perform COT. 24 months 

SR 3.3.1.14 - ------------------- NOTE --------------------
Verification of setpoint is not required.  
-------------------..-------------------------

Perform TADOT. 24 months 

SR 3.3.1.15 - ------------------- NOTE --------------------
Verification of setpoint is not required.  
Pe fo m TA......24..........months................  

Perform TADOT. 24 months
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RPS Instrumentation 
3.3.1

Table 3.3.1-1 (page 1 of 8) 
Reactor Protection System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

1. Manual Reactor Trip 1.2 2 B SR 3.3.1.14 NA 

3Ca), 4(a). 5(a) 2 C SR 3.3.1.14 NA 

2. Power Range Neutron 
Flux 

a. High 1.2 4 D SR 3.3.1.1 :5 109% RTP 
SR 3.3.1.2 
SR 3.3.1.7 
SR 3.3.1.11 

b. Low 1(b).2  4 E SR 3.3.1.1 :5 25% RTP 
SR 3.3.1.8 
SR 3.3.1.11 

3. Intermediate Range 1(b). 2(c) 1 F SR 3.3.1.1 NA 
Neutron Flux SR 3.3.1.8 

SR 3.3.1.11 

(continued) 

(a) With Rod Control System capable of rod withdrawal and one or more rods not fully inserted.

(b) Below the P-10 (Power Range Neutron Flux) interlocks.  

(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.
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RPS Instrumentation 
3.3.1

Table 3.3.1-1 (page 2 of 8) 
Reactor Protection System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

4. Source Range Neutron 2(d) 1 G SR 3.3.1.1 NA 
Flux SR 3.3.1.8 

SR 3.3.1.11 

3(a), 4(a), 5(a) 1 G SR 3.3.1.1 NA 
SR 3.3.1.7 
SR 3.3.1.11 

5. Overtemperature A~T 1,2 4 E SR 3.3.1.1 Refer to Note 1 
SR 3.3.1.3 
SR 3.3.1.6 
SR 3.3.1.7 
SR 3.3.1.12 

6. Overpower AT 1.2 4 E SR 3.3.1.1 Refer to Note 2 
SR 3.3.1.7 
SR 3.3.1.12 

(continued) 

(a) With Rod Control System capable of rod withdrawal and one or more rods not fully inserted.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
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RPS Instrumentation 
3.3.1

Table 3.3.1-1 (page 3 of 8) 
Reactor Protection System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

7. Pressurizer Pressure 

a. Low 

1(e) 4 H SR 3.3.1.1 > 1749 psig 

SR 3.3.1.7 
SR 3.3.1.10 

b. High 
1,2 3 E SR 3.3.1.1 < 2408.24 psig 

SR 3.3.1.7 
SR 3.3.1.10 

8. Pressurizer Water 1(e) 3 H SR 3.3.1.1 97.47% 
Level - High SR 3.3.1.7 

SR 3.3.1.10 

9. Reactor Coolant 1(e) 3 pe.r H SR 3.3.1.1 > 89% 
Flow- Low loop j )  SR 3.3.1.7 

SR 3.3.1.10 

(continued)

(e) Above the P-7 (Low Power Reactor Trips Block) interlock.  

(j) Separate condition entry is allowed for each loop.
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RPS Instrumentation 
3.3.1

Table 3.3.1-1 (page 4 of 8) 
Reactor Protection System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED CONDITIO SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS NS REQUIREMENTS ALLOWABLE VALUE 

10. Reactor Coolant Pump 
(RCP) Breaker 
Position 

a. Single Loop 1(f)  1 per RCP I SR 3.3.1.14 NA 

1 per RCP 

b. Two Loops 1(g)  H SR 3.3.1.14 NA 

11. Undervoltage I(e) 1 per bus , H SR 3.3.1.9 68.37% V 
RCPs (6.9 kV bus) SR 3.3.1.10 

12. Underfrequency I(e) 1 per bus H SR 3.3.1.9 2 57.22 Hz 
RCPs (6.9 kV bus) SR 3.3.1.10 

13. Steam Generator (SG) 1.2 3 per SG(k) E SR 3.3.1.1 3.54% 
Water Level - Low SR 3.3.1.7 
Low SR 3.3.1.10 

14. SG Water 1.2 2 per SG(k) E SR 3.3.1.1 NA 
Level - Low SR 3.3.1.7 

SR 3.3.1.10 

Coincident with 1.2 2 per SG(k) E SR 3.3.1.1 NA 
Steam Flow/Feedsater SR 3.3.1.7 
Flow Mismatch SR 3.3.1.10 

(continued) 

(e) Above the P-7 (Low Power Reactor Trips Block) interlock.  

(f) Above the P-8 (Power Range Neutron Flux) interlock.  

(g) Above the P-7 (Low Power Reactor Trips Block) interlock and below the P-8 (Power Range Neutron Flux) interlock.  

(k) Separate condition entry is allowed for each SG.
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RPS Instrumentation 
3.3.1

Table 3.3.1-1 (page 5 of 8) 
Reactor Protection System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

15. Turbine Trip-Auto- 1(h) 3 3 SR 3.3.1.10 NA 
Stop Oil Pressure SR 3.3.1.15 

16. Safety Injection 1.2 2 trains K SR 3.3.1.14 NA 
(SI) Input from 
Engineered Safety 
Feature Actuation 
System (ESFAS) 

17. Reactor Trip 
System Interlocks 

a. Intermediate 2(d) 2 trains M SR 3.3.1.11 NA 
Range Neutron SR 3.3.1.13 
Flux, P-6 

b. Low Power 1 2 trains N SR 3.3.1.11 NA 
Reactor Trips SR 3.3.1.13 
Block, P-7 

c. Power Range 1 4 N SR 3.3.1.11 50.0% RTP 
Neutron Flux, SR 3.3.1.13 
P-8 

d. Power Range 1.2 4 M SR 3.3.1.11 < 10% RTP 
Neutron Flux, SR 3.3.1.13 
P-10 

e. Turbine First 1 2 N SR 3.3.1.1 < 10% turbine power 
Stage Pressure, SR 3.3.1.10 
P-7 Input SR 3.3.1.13 

(continued)

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

(h) Above the P-7 (Low Power Reactor Trips Block) interlock except during turbine overspeed trip testing.
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RPS Instrumentation 
3.3.1

Table 3.3.1-1 (page 6 of 8) 
Reactor Protection System Instrumentation

APPLICABLE MODES 
OR OTHER 
SPECIFIED REQUIRED SURVEILLANCE 

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

18. Reactor Trip 1,2 2 trains L SR 3.3.1.4 NA 
3(a)

, 
4(a)

, 
5(a) 2 trains C SR 3.3.1.4 NA 

19. Reactor Trip Breaker 1,2 1 each 0 SR 3.3.1.4 NA 
Undervoltage and per RTB 
Shunt Trip 
Mechanisms 3(a). 4(a), 5(a)  1 each C SR 3.3.1.4 NA 

per RTB 

20. Automatic Trip Logic 1.2 2 trains K SR 3.3.1.5 NA 

3(a), 4
(a), 5(a) 2 trains C SR 3.3.1.5 NA 

(a) With Rod Control System capable of rod withdrawal and one or more rods not fully inserted.  

(i) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.
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RPS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 7 of 8) 

Reactor Protection System Instrumentation 

Note 1: Overtemperature AT 

The Overtemperature AT Function Allowable Value shall not exceed the following: 

AT < AT, [K1 - K2 [(1 + ISs)/(1 + [2S)] (Tavg - T') + K3 (P - P') - f(LI)] 

Where: K, 1.285 K2  = 0.0273 K3  0.0013 

T 25 seconds T2 3 3 seconds 

AT, Measured full power AT for the channel being calibrated, OF.  
Ta = Average Temperature for the channel being calibrated, OF (input from instrument racks) 

s = Laplace transform operator, seconds-' 

T' = Measured full power Tav9 for the channel being calibrated, OF 

P = Pressurizer pressure, psig (input from instrument racks) 

P = 2235 psig (i.e., nominal pressurizer pressure at rated power) 

K, is a constant which defines the overtemperature AT trip margin during steady state operation if the 
temperature, pressure, and f(AI) terms are zero.  

K2  is a constant which defines the dependence of the overtemperature AT setpoint to Tavg.  

K3  is a constant which defines the dependence of the overtemperature AT setpoint to pressurizer 
pressure.  

T dynamic compensation time constants 

AI = qt - qb, where qt and qb are the percent power in the top and bottom halves of the core 
respectively, and qt + qb is total core power in percent of RTP.  

f(AI) = a function of the indicated difference between top and bottom detectors of the power-range 
nuclear ion chambers; with gains to be selected based on measured instrument response during 
plant startup tests, where qt and qb are defined above such that: 

(a) for qt - qb between -15.75% and +6.9%, f(AI)=O.  

(b) for each percent that the magnitude of qt - qb exceeds +6.9%, the AT trip setpoint shall 
be automatically reduced by an equivalent of 3.333X of RTP.  

(c) or each percent that the magnitude of q, - qb is more negative than -15.75X, the AT trip 
setpoint shall be automatically reduced by an equivalent of 4.000% of RTP.
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RPS Instrumentation 
3.3.1 

Table 3.3.1-1 (page 8 of 8) 
Reactor Protection System Instrumentation 

Note 2: Overpower AT 

The Overpower AT Function Allowable Value shall not exceed the following: 

AT ATo (M4 - K5 (dTavg/dt) - K6 (TaVg - T')) 

Where: 

K4  1.154 

K5  = 0 for decreasing average temperature; and 
; 0.175 sec/°F for increasing average temperature 

K = 0 for T < T'; and 
0.00134 for T > T' 

AT, : measured full power AT for the channel being calibrated, OF 

Tavg = measured average temperature for the channel being calibrated, OF 
(input from instrument racks) 

T' = measured full power T,,9 for the channel being calibrated, OF 
(can be set no higher than 570.3 OF) 

s = Laplace transform operator, seconds 

K, is a constant which defines the overpower AT trip margin during steady state operation if the 
temperature term is zero.  

K, is a constant determined by dynamic considerations to compensate for piping delays from the core to 
the loop temperature detectors; it represents the combination of the equipment static gain setting and 
the time constant setting.  

K6 is a constant which defines the dependence of the overpower AT setpoint to Tavg.  

dTavg/dt is the rate of change of Tavg
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ESFAS Instrumentation 
3.3.2 

3.3 INSTRUMENTATION 

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2 

APPLICABILITY:

The ESFAS instrumentation for each Function in Table 3.3.2-1 snall 

be OPERABLE.  

According to Table 3.3.2-1.

ACTIONS

--------------------------------------- NOTES ......................................  
1. Separate Condition entry is allowed for each Function.

2. When a channel or train is 
of required Surveillances, 
may be delayed for up to 8 
ESFAS trip capability.

placed in an inoperable status solely for performance 
entry into associated Conditions and Required Actions 
hours provided the associated Function maintains

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Enter the Condition Immediately 
with one or more referenced in 
required channels or Table 3.3.2-1 for the 
trains inoperable, channel(s) or train(s).  

B. One channel or train B.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  
OR 

B.2.1 Be in MODE 3. 54 hours 

AND 

B.2.2 Be in MODE 5. 84 hours

(continued)
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ESFAS Instrumentation 
3.3.2

ACTIONS, (continued)__________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One train. inoperable. C.1------------NOTE -------
One train may be 
bypassed for up to 
8 hours for 
surveillance testing 
provided the other 
train is OPERABLE.  

Restore train to 6 hours 

OPERABLE status.  

OR 

C.2.1 Be in MODE 3. 12 hours 

AND 

C.2.2 Be in MODE 5. 42 hours 

D. One channel inoperable. D.1------------NOTE -------
The inoperable channel 
may be bypassed for up 
to 8 hours for 
surveillance testing of 
other channels.  

Place channel in trip. 6 hours 

OR 

D.2.1 Be in MODE 3. 12 hours 

AND 

D.2.2 Be in MODE 4. 18 hours 

(continued)
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ESFAS Instrumentation 
3.3.2

ACTIONS (continued) ________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. One Containment Pressure E.1------------NOTE -------
channel inoperable in One additional channel 
one or both sets of may be bypassed for up 
three. to 8 hours for 

surveillance testing.  

Place channel in trip. 6-hours 

OR 

E.2.1 Be in MODE 3. 12 hours 

AND 

E.2.2 Be in MODE 4. 18 hours 

F. One channel or train F.1 Restore channel or 48 hours 
inoperable, train to OPERABLE 

status.  

OR 

F.2.1 Be in MODE 3. 54 hours 

AND 

F.2.2 Be in MODE 4. 60 hours 

(continued)
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ESFAS Instrumentation 
3.3.2

ACTIONS (continued) _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

G. One train inoperable. G.1------------NOTE -------
One train may be 
bypassed for up to 
8 hours for 
surveill1ance testing 
provided the other 
train is OPERABLE.  

Restore train to 6 hours 

OPERABLE status.  

OR 

G.2.1 Be in MODE 3. 12 hours 

AND 

G.2.2 Be in MODE 4. 18 hours 

H. One train inoperable. H.1------------NOTE -------
One train may be 
bypassed for up to 
8 hours for 
surveillance testing 
provided the other 
train is OPERABLE.  

Restore train to 6 hours 

OPERABLE status.  

OR 

H.2 Be in MODE 3. 12 hours 

(continued)
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ESFAS Instrumentation 
3.3.2

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

I. Main Feedwater Pump trip 1.1 Verify one channel Immediately 
channel(s) inoperable, associated with an 

operating MBFP is 
OPERABLE.  

AND 

1.2 Restore one channel 48 hours 
associated with each 
operating MBFP to 
OPERABLE status.  

J. Required Action and J.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition I not 
met.  

K. One or more channels K.1 Verify interlock is in 1 hour 
inoperable, required state for 

existing unit 
condition.  

OR 
7 hours 

K.2.1 Be in MODE 3.  

AND 

13 hours 
K.2.2 Be in MODE 4.
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ESFAS Instrumentation 
3.3.2 

SURVEILLANCE REQUIREMENTS 

----- .---.---. .. . . . ..------------------ NOTE ---------------------------------------
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function.  
-------------------------------------------------------------------

SURVEILLANCE FREQUENCY 

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours 

SR 3.3.2.2 Perform ACTUATION LOGIC TEST. 31 days on a 
STAGGERED TEST 
BASIS 

SR 3.3.2.3 Perform MASTER RELAY TEST. 31 days on a 
STAGGERED TEST 
BASIS 

SR 3.3.2.4 Perform COT. 92 days 

SR 3.3.2.5 Perform SLAVE RELAY TEST. 24 months 

SR 3.3.2.6 ----------------- NOTE ------------------
Verification of setpoint not required for 
manual initiation functions.  
-----.---.........------------------------

Perform TADOT. 24 months

(continued)
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ESFAS Instrumentation 
3.3.2

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.3.2.7 - ------------------ NOTE -----------------
This Surveillance shall include verification 
that the time constants are adjusted to the 
prescribed values.  
-.......----------------------------------

Perform CHANNEL CALIBRATION. 24 months
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ESFAS Instrumentation 
3.3.2

Table 3.3.2-1 (page 1 of 6) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

1. Safety Injection 

a. Manual Initiation 1,2,3,4 2 B SR 3.3.2.6 NA 

b. Automatic 1.2,3,4 (a) 2 trains C SR 3.3.2.2 NA 
Actuation Logic SR 3.3.2.3 
and Actuation SR 3.3.2.5 
Relays 

c. Containment 1,2.3 3 D SR 3.3.2.1 g 4.80 psig 
Pressure-Hi SR 3.3.2.4 

SR 3.3.2.7 

d. Pressurizer 1,23
(b) 3 D SR 3.3.2.1 1684.64 psig 

Pressure-Low SR 3.3.2.4 

SR 3.3.2.7 

e. High Differential 1,2.3 3 per D SR 3.3.2.1 : 208 psid 
Pressure Between steam SR 3.3.2.4 
Steam Lines line (h) SR 3.3.2.7 

f. High Steam Flow in 1,2 d),3
(d) 2 per D SR 3.3.2.1 (c) 

Two Steam Lines steam SR 3.3.2.4 
line (h) SR 3.3.2.7 

Coincident with 1.2(d),3
(d) 1 per D SR 3.3.2.1 2 535.6F 

T., - Low loop (i) SR 3.3.2.4 
SR 3.3.2.7 

(continued) 

(a) Only as needed to support Manual initiation capability when in MODE 4.  

(b) Above the Pressurizer Pressure interlock.  

(c) Less than or equal to turbine first stage pressure corresponding to 54.4% full steam flow below 20% load, and 
increasing linearly from 54.4% full steam flow at 20% load to 110% full steam flow at 100% load, and 
corresponding to 110% full steam flow above 100% load. Time delay for SI : 6 seconds.  

(d) Except when all MSIVs are closed.  

(h) Separate Condition entry is allowed for each steam line.  

(i) Separate Condition entry is allowed for each loop.
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ESFAS Instrumentation 
3.3.2

Table 3.3.2-1 (page 2 of 6) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 

MODES OR 
OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

1. Safety Injection 
(continued) 

g. High Steam Flow in 1,2(d),3(d) 2 per D SR 3.3.2.1 (c) 
Two Steam Lines steam SR 3.3.2.4 

line(h) SR 3.3.2.7 

Coincident with 1,2(d),3(d) 1 per D SR 3.3.2.1 476.0 
Steam Line steam SR 3.3.2.4 
Pressure-Low line (h) SR 3.3.2.7 psig 

2. Containment Spray 

a. Manual Initiation 1.2,3,4 2 per B SR 3.3.2.6 NA 
train, 
2 trains 

b. Automatic Actuation 1.2,3,4(a) 2 trains C SR 3.3.2.2 NA 
Logic and Actuation SR 3.3.2.3 
Relays SR 3.3.2.5 

c. Containment 1.2,3 2 sets E SR 3.3.2.1 24.3 psig 
Pressure (Hi-Hi) of 3 SR 3.3.2.4 

SR 3.3.2.7 

(continued) 

(a) Only as needed to support Manual initiation capability when in MODE 4.  

(c) Less than or equal to turbine first stage pressure corresponding to 54.4% full steam flow below 20% load, and 
increasing linearly from 54.4% full steam flow at 20% load to 110% full steam flow at 100% load, and 
corresponding to 110% full steam flow above 100% load. Time delay for SI : 6 seconds.  

(d) Except when all MSIVs are closed.  

(h) Separate Condition entry is allowed for each steam line.
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ESFAS Instrumentation 
3.3.2

Table 3.3.2-1 (page 3 of 6) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

3. Containment Isolation 

a. Phase A Isolation 

(1) Manual 1,2.3.4 2 B SR 3.3.2.6 NA 
Initiation 

(2) Automatic 1. 2 .3 , 4(a) 2 trains C SR 3.3.2.2 NA 
Actuation Logic SR 3.3.2.3 
and Actuation SR 3.3.2.5 
Relays 

(3) Safety Refer to Function 1 (Safety Injection) for all initiation functions and 
Injection requirements.  

b. Phase B Isolation 

(1) Manual 1.2.3.4 2 B SR 3.3.2.6 NA 
I nit iat ion 

(2) Automatic 1.2 .3 4(a) 2 trains C SR 3.3.2.2 NA 
Actuation Logic SR 3.3.2.3 
and Actuation SR 3.3.2.5 
Relays 

(3) Contaiwn 1.2.3 2 sets E SR 3.3.2.1 :5 24.3 psig 
Pressure of three SR 3.3.2.4 
(Hi- Hi) SR 3.3.2.7 

(continued) 

(a) Only as needed to support Manual initiation capability when in MODE 4.
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ESFAS Instrumentation 
3.3.2

Table 3.3.2-1 (page 4 of 6) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

4. Steam Line Isolation 

a. Manual Initiation 1,2(d),3(d) 2 per F SR 3.3.2.6 NA 
steam line 

b. Automatic Actuation 1,2(d),3(d) 2 trains G SR 3.3.2.2 NA 
Logic and Actuation SR 3.3.2.3 
Relays SR 3.3.2.5 

c. Containment Pressure 1,2
(d).  2 sets of E SR 3.3.2.1 24.3 

(Hi-Hi) 3(d) 3 SR 3.3.2.4 psig 
SR 3.3.2.7 

d. High Steam Flow in 1,2
(d). 2 per D SR 3.3.2.1 (c) 

Two Steam Lines 3(d) steam SR 3.3.2.4 
line (h) SR 3.3.2.7 

Coincident with Tavg-  1,2(d)
,  1 per D SR 3.3.2.1 535.6F 

Low 3(d) loop(i) SR 3.3.2.4 
SR 3.3.2.7 

e. High Steam Flow in 1.2(d). 2 per D SR 3.3.2.1 (c) 
Two Steam Lines 3(d) steam SR 3.3.2.4 

line (h) SR 3.3.2.7 

Coincident with 1.2
(d),  1 per D SR 3.3.2.1 476.0 psig 

Steam Line 3(d) steam SR 3.3.2.4 
Pressure- Low line (i) SR 3.3.2.7 

(continued) 

(c) Less than or equal to turbine first stage pressure corresponding to 54.4% full steam flow below 20% load, 
and increasing linearly from 54.4% full steam flow at 20% load to 110% full steam flow at 100% load, and 
corresponding to 110% full steam flow above 100% load. Time.delay for SI 6 seconds.  

(d) Except when all MSIVs are closed.  

(h) Separate Condition entry is allowed for each steam line.  

(i) Separate Condition entry is allowed for each loop.
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 5 of 6) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

5. Feedwater 
Isolation-Safety 1,2(e) 2 trains H SR 3.3.2.2 NA 
Injection SR 3.3.2.5 

6. Auxiliary 
Feedwater 

a. Automatic 1.2,3 2 trains G SR 3.3.2.2 NA 
Actuation SR 3.3.2.5 
Logic and 
Actuation 
Relays 

b. SG Water 1.2,3 3 per D SR 3.3.2.1 3.54% NR 
Level-Low Low SGtj) SR 3.3.2.4 

SR 3.3.2.7 

c. Safety Refer to Function 1 (Safety Injection) for all initiation functions and 
Injection (g) requirements.  

d. Loss of 1.2.3 1 per bus F SR 3.3.2.6 200 V 
Offsite Power (2 buses) SR 3.3.2.7 
(Non SI 
Blackout 
Sequence 
Signal) 

e. Trip of Main I(f). 2( f ) 1 per MBFP I SR 3.3.2.6 NA 
Boiler 
Feedwater 
Pumps 

(continued)

(e) Except when all MBFPDVs, or MBFRVs and associated bypass valves are closed or isolated by a 
valve.

closed manual

(f) Only required for MBFPs that are in operation.  

(g) Not required if AFW pump not required to be OPERABLE.  

(j) Separate Conditiou entry is allowed for each SG.
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ESFAS Instrumentation 
3.3.2 

Table 3.3.2-1 (page 6 of 6) 
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE 
MODES OR 
OTHER 

SPECIFIED REQUIRED SURVEILLANCE 
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS ALLOWABLE VALUE 

7. ESFAS Interlocks- 1.2.3 3 K SR 3.3.2.1 1998.24 psig 
Pressurizer SR 3.3.2.4 
Pressure SR 3.3.2.7
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PAM Instrumentation 
3.3.3

3.3 INSTRUMENTATION 

3.3.3 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.3 

APPLICABILITY:

The PAN instrumentation for each Function in Table 3.3.3-1 shall 
be OPERABLE.  

MODES 1, 2, and 3.

ACTIONS

--.------------.-------..-----..-- -NOTE NOTES ........................... -----------
1. LCO 3.0.4 is not applicable.  

2. Separate Condition entry is allowed for each Function.  
...........................--------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Restore one channel to 7 days 
with one required OPERABLE status.  
channels inoperable.  

B. Required Action and B.1 Enter the Condition Immediately 
associated Completion referenced in 
Time of Condition A not Table 3.3.3-1 for the 
met. channel.  

OR 

One or more Functions 
with two required 
channels inoperable.

(continued)
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PAM Instrumentation 
3.3.3

ACTIONS (continued) _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. As required by Required C.1 Be in MODE 3. 6hours 
Action B.1 and 
referenced in AND 
Table 3.3.3-1.  

C.2 Be in MODE 4. 12 hours 

D. As required by Required D.1 Initiate action in Immediately 
Action B.1 and accordance with 
referenced in Specification 5.6.7.  
Table 3.3.3-1.
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PAM Instrumentation 

3.3.3 

SURVEILLANCE REQUIREMENTS 

------ ...---.......------------------ NOTE------------------------------------
SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in 
Table 3.3.3-1.  

SURVEILLANCE FREQUENCY 

SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel that is normally 
energized.  

SR 3.3.3.2 ---------------- NOTE ----------------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  
---------------.-----..-.------.----------

Perform CHANNEL CALIBRATION. As specified in 
Table 3.3.3-1
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PAM Instrumentation 
3.3.3

Table 3.3.3-1 (page 1 of 1) 
Post Accident Monitoring Instrumentation 

CONDITION 
REFERENCED 
FROM REQUIRED SR 3.3.3.2 

FUNCTION REQUIRED CHANNELS ACTION B.1 FREQUENCY 

1. Neutron Flux 1 D 24 months 

2. RCS Hot Leg Temperature (wide range) 1 loop C 24 months 

3. RCS Cold Leg Temperature (wide range) 1 loop C 24 months 

4. RCS Pressure (wide Range) 1 C 24 months 

5. Reactor Vessel Water Level 1 C 24 months 

6. Containment Water Level (Wide Range) 1 C 24 months 

7. Containment Water Level (Recirculation 1 C 24 months 
Sump) 

8. Containment Pressure 1 C 18 months 

9. Automatic Containment Isolation Valve per penetration flow D 24 months 
Position path(a) 

10. Containment Area Radiation (High Range) 1 D 24 months 

11. Containment Hydrogen Moitors 1(c) C 92 days 

12. Pressurizer Level 2 C 24 months 

13. SG Water Level (karrow Range) 2 (b) C 24 months 

14. SG Water Level (wide Range) 2 (b) C 24 months 

15. Steam Generator Pressure 1 per steam generator C 24 months 

16. Condensate Storage Ta Level 1 D 24 months 

17. .RWST Level. Ala'm 2 C (d) 

18. Core Exit TherimOcor. Ies Quadrant 1 2 C 24 months 

19. Core Exit Thermocouple& Quadrant 2 2 C 24 months 

20. Core Exit Thermocouples Quadrant 3 2 C 24 months 

21. Core Exit Thermoouples Quadrant 4 2 C 24 months 

22. Main Steam Line Raiation 1 per steam line D 24 months 

23. Gross Failed Fuel Detector 1 D 24 months 

24. RCS Subcooling Margin 1 C 24 months 

(a) Not required for isolation valves whose associated penetration is isolated by at least one closed and 
deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the 
valve secured.  

(b) Two of the four steam generators must have one OPERABLE wide range level channel and the remaining two 
steam generators must each have one OPERABLE level channel which may be either wide range or narrow 
range.  

(c) Hydrogen monitor OPERABILITY requires that the associated containment fan cooler unit is OPERABLE.  

(d) 18 months for RWST level alarm transmitters and 6 months for RWST alarm switches.
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Remote Shutdown 
3.3.4

3.3 INSTRUMENTATION 

3.3.4 Remote Shutdown

LCO 3.3.4 

APPLICABILITY:

The Remote Shutdown Functions shall be OPERABLE.  

MODES 1, 2, and 3.

ACTIONS

---.- -------------...- ------------- ---N O T E S --------------------------------------
1. LCO 3.0.4 is not applicable.  

2. Separate Condition entry is allowed for each Function.  
.............................------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Restore required 30 days 
Functions inoperable. Function to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4. 12 hours
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Remote Shutdown 
3.3.4

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

SR 3.3.4.1 Perform CHANNEL CHECK for each required 31 days 
instrumentation channel that is normally 
energized.  

SR 3.3.4.2 Verify each required control circuit and 24 months 
transfer switch is capable of performing the 
intended function.  

SR 3.3.4.3 ------------------- NOTE ----------------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

------------------------------

Perform CHANNEL CALIBRATION for each required 24 months 
instrumentation channel.
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LOP DG Start Instrumentation 
3.3.5 

3.3 INSTRUMENTATION 

3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation

LCO 3.3.5 One channel per bus or the Undervoltage (480 V bus) 
two channels per bus of the Degraded Voltage (480 V 
shall be OPERABLE.

Function and 
bus) Function

APPLICABILITY: MODES 1, 2, 3, and 4, 
When associated DG is required to be OPERABLE by 
LCO 3.8.2, "AC Sources- Shutdown."

ACTIONS

------------------------.---------- -NOTE NOTE ............................ -----------
Separate Condition entry is allowed for each Function.  
---------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required channel of A.1 Restore channel to 1 hour 
Undervoltage Function OPERABLE status.  
inoperable in one or 
more buses.  

B. One channel of Degraded B.1 Place channel in trip. 1 hour 
Voltage Function 
inoperable in one or 
more buses.  

(continued)
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LOP DG Start Instrumentation 
3.3.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Required Action and C.i Enter applicable Immediately 
associated Completion Condition(s) and 
Time not met. Required Action(s) for 

the associated DG made 
OR inoperable by LOP DG 

start instrumentation.  
Two channels of Degraded 
Voltage Function 
inoperable in one or 
more buses.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.3.5.1 Perform TADOT. 31 days 

SR 3.3.5.2 Perform CHANNEL CALIBRATION with Allowable 
Value as follows: 

a. Undervoltage (480 V bus) Relay Allowable 24 months 
Value a 200 V.  

b. Degraded Voltage (480 V bus) Relay (Non- 18 months 
SI) Allowable Value ; 421 V with a time 
delay 45 seconds.  

c. Degraded Voltage (480 V bus) Relay 18 monhts 
(Coincident SI) Allowable Value 421 V 
with a time delay 10 seconds.
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 

3.3.6 

3.3 INSTRUMENTATION 

3.3.6 Containment Purge System and Pressure Relief Line Isolation Instrumentation

LCO 3.3.6 

APPLICABILITY:

The Containment Purge System and Pressure Relief Line Isolation 
instrumentation for each Function in Table 3.3.6-1 shall be 
OPERABLE.  

MODES 1, 2, 3, and 4, 
During CORE ALTERATIONS, 
During movement of irradiated fuel assemblies within containment.

ACTIONS

----..-----.--------------.---..--- -NOT NOTE ........................... -----------
Separate Condition entry is allowed for each Function.  
.............................------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One radiation monitoring A.1 Restore the affected 7 days 
channel inoperable, channel to OPERABLE 

status.

(continued)
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 
3.3.6 

ACTIONS (continued) __________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B.---------- NOTE--------- B.1 Enter applicable Immediately 
Only applicable in Conditions and Required 
MODE 1, 2, 3, or 4. Actions of LCO 3.6.3, 

------------------ "Containment Isolation 
Valves," for 

One or more pressure containment pressure 
relief line isolation relief line isolation 
Functions with one or valves made inoperable 
more automatic actuation by isolation 
trains inoperable, instrumentation.  

OR 

Two radiation monitoring 
channels inoperable.  

OR 

Required Action and 
associated Completion 
Time of Condition A not 
met.  

(continued)
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 
3.3.6 

ACTIONS (continued) __________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C.---------- NOTE------
Only applicable during C.1 Place and maintain -Immediately 
CORE ALTERATIONS or containment purge 
movement of irradiated system supply and 
fuel assemblies within exhaust valves in 
containment, closed position.  

One or more containment 
purge system isolation C.2 Enter applicable Immediately 
Functions with one or Conditions and Required 
more automatic actuation Actions of LCO 3.9.3, 
trains inoperable. "Containment 

Penetrations," for 
OR containment purge 

system supply and 
Two radiation monitoring exhaust isolation 
channels inoperable, valves made inoperable 

by isolation 
OR instrumentation.  

Required Action and 
associated Completion 
Time for Condition A not 
met.
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 

3.3.6 

SURVEILLANCE REQUIREMENTS 

--------.---. . .. . . . ..------------------- NOTE ---------------------------------------
Refer to Table 3.3.6-1 to determine which SRs apply for each Containment Purge 
System and Pressure Relief Line Isolation Function.  

SURVEILLANCE FREQUENCY 

SR 3.3.6.1 Perform CHANNEL CHECK. 24 hours 

SR 3.3.6.2 Perform ACTUATION LOGIC TEST. 31 days on a 
STAGGERED TEST 

BASIS 

SR 3.3.6.3 Perform COT. 92 days 

SR 3.3.6.4 ----------------- NOTE -------------
Verification of setpoint is not required.  
--.----.........----------------------

Perform TADOT. 24 months 

SR 3.3.6.5 Perform CHANNEL CALIBRATION. 24 months
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 

3.3.6

Table 3.3.6-1 (page 1 of 1) 
Containment Purge System and Pressure Relief Line Isolation Instrumentation

FUNCTION REQUIRED CHANNELS SURVEILLANCE REQUIREMENTSTRPSPON 

1. Automatic Actuation Logic and 2 trains SR 3.3.6.2 NA 
Actuation Relays SR 3.3.6.4 

2. Gaseous Radiation Monitor (R-12) 1 SR 3.3.6.1 (b) 
SR 3.3.6.3 
SR 3.3.6.5 

3. Particulate Radiation Monitor (R- 1 SR 3.3.6.1 (b) 
11) SR 3.3.6.3 

SR 3.3.6.5 

4. ESFAS Function 1, Safety Injection, Refer to LCO 3.3.2, ESFAS Instrumentation, Functions 1 and 2. for 
and ESFAS Function 2. Containment all initiation functions and requirements.  
Spray (a)

(a) Only required in MODES 1. 2, 3 and 4 as specified in LCO 3.3.2.  

(b) As specified in the IP3 Offsite Dose Calculation Manual.
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CRVS Actuation Instrumentation 
3.3.7 

3.3 INSTRUMENTATION 

3.3.7 Control Room Ventilation System (CRVS) Actuation 
Instrumentation

LCO 3.3.7 

APPLICABILITY:

The CRVS actuation instrumentation for each Function in 
Table 3.3.7-1 shall be OPERABLE.  

MODES 1, 2, 3, 4

-----..-.----------------.-.----... -NOTE NOTE ........................... -----------
Separate Condition entry is allowed for each Function.  
.............................------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more Functions A.1 Place CRVS in 10% 7 days 
with one channel or incident mode.  
train inoperable.  

B. One or more Functions B.1.l Place CRVS in 10% 72 hours 
with two channels or two incident mode.  
trains inoperable.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time for Condition A AND 
or B not met.  

C.2 Be in MODE 5. 36 hours
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CRVS Actuation Instrumentation 

3.3.7 

SURVEILLANCE REQUIREMENTS 
-.------ .--.-. . . . . . ..------------------ NOTE ----------------------------------------
Refer to Table 3.3.7-1 to determine which SRs apply for-each CRVS Actuation 
Function.  
.............................------------------------------------------------------

SURVEILLANCE FREQUENCY 

SR 3.3.7.1 Perform COT. 92 days 

SR 3.3.7.2 ------------------- NOTE -----------------
Verification of setpoint is not required.  
--.----.--.........-------------------------

Perform TADOT. 24 months
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CRVS Actuation Instrumentation 
3.3.7

Table 3.3.7-1 (page 1 of 1) 
CRVS Actuation Instrumentation

SURVEILLANCE 
FUNCTION REQUIRED CHANNELS REQUIREMENTS TRIP SETPOINT 

1. Manual Initiation 2 SR 3.3.7.2 NA 

2. Automatic Actuation Logic and 2 trains SR 3.3.7.1 NA 
Actuation Relays 

3. Safety Injection Refer to LCO 3.3.2. "ESFAS Instrumentation." Function 1. for all 
initiation functions and requirements.
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FSBEVS Actuation Instrumentation 
3.3.8 

3.3 INSTRUMENTATION 

3.3.8 Fuel Storage Building Emergency Ventilation System (FSBEVS) Actuation 
Instrumentation

LCO 3.3.8 

APPLICABILITY:

FSBEVS actuation instrumentation shall be OPERABLE.  

During movement of irradiated fuel in the fuel storage building.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. FSBEVS actuation A.1 Place FSBEVS in Immediately 
instrumentation operation.  
inoperable.  

OR 

A.2 Suspend movement of Immediately 
irradiated fuel in the 
fuel storage building.
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FSBEVS Actuation Instrumentation 
3.3.8

SURVE ILLANCE REQU IREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.3.8.1 Perform CHANNEL CHECK. 24 hours 

SR 3.3.8.2 Perform COT. 92 days 

SR 3.3.8.3 Perform CHANNEL CALIBRATION. 24 months

INDIN PONT 3.38-2Aendment [Rev 0], 00/00/00INDIAN POINT 3 3.3.8-2



RCS Pressure, Temperature, and Flow DNB Limits 
3.4.1 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling 
(DNB) Limits

LCO 3.4.1 RCS DNB parameters for pressurizer pressure, RCS average 
temperature, and RCS total flow rate shall be within the limits 
specified below:

a. Pressurizer pressure : 2205 psig; 

b. RCS average loop temperature 571.50F; and 

c. RCS total flow rate > 375,600 gpm.

APPLICABILITY: MODE 1.

---------------------------- NOTE- ----------------------------
Pressurizer pressure limit does not apply during: 

a. THERMAL POWER ramp > 5% RTP per minute; or 

b. THERMAL POWER step > 10% RTP.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more RCS DNB A.1 Restore RCS DNB 2 hours 
parameters not within parameter(s) to within 
limits. limit.  

B. Required Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time not met.
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RCS Pressure, Temperature, and Flow DNB Limits 
3.4.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.1.1 Verify pressurizer pressure is 2205 psig. 12 hours 

SR 3.4.1.2 Verify RCS average loop temperature is 12 hours 
571.5'F.  

SR 3.4.1.3 Verify RCS total flow rate is 12 hours 
375,600 gpm.  

SR 3.4.1.4 - ----------------- NOTE -----------------
Not required to be performed until 24 hours 
after 90% RTP.  
...........................................  

Verify by precision heat balance that RCS total 24 months 
flow rate is t 375,600 gpm.
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RCS Minimum Temperature for Criticality 
3.4.2 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.2 RCS Minimum Temperature for Criticality

LCO 3.4.2 

APPLICABILITY:

Each RCS loop average temperature (Tavg) shall be - 5400 F.  

MODE 1, 
MODE 2 with keff 1.0.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Tavg in one or more A.1 Be in MODE 2 with 30 minutes 
RCS loops not kef < 1.0.  
within limit.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.2.1 Verify RCS Tavg in each loop a 5400 F. -----. NOTE -----
Only required if 
Tavg - Tref 

deviation, and 
low Tavg alarm 
not reset and 
any RCS loop Tavg 
< 5470F 

30 minutes 
thereafter
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RCS P/T Limits 
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.3 RCS Pressure and Temperature (P/T) Limits

LCO 3.4.3 

APPLICABILITY:

RCS pressure, RCS temperature, and RCS heatup and cooldown rates 
shall be maintained within the limits specified in the PTLR.  

At all times.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ---------NOTE --------- A.1 Restore parameter(s) 30 minutes 
Required Action A.2 to within limits.  
shall be completed 
whenever this Condition AND 
is entered.  

A.2 Determine RCS is 72 hours 
acceptable for 

Requirements of LCO not continued operation.  
met in MODE 1, 2, 3, 
or 4.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A not AND 
met.  

B.2 Be in MODE 5. 36 hours 

(continued)
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RCS P/T Limits 
3.4.3

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. ---------- NOTE --------- C. Initiate action to Tmmediately 
Required Action C.2 restore parameter(s) 
shall be completed to within limits.  
whenever this Condition 
is entered. AND 

C.2 Determine RCS is Prior to 
Requirements of LCO not acceptable for entering MODE 4 
met any time in other continued operation.  
than MODE 1, 2, 3, or 4.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.3.1 - ------------------ NOTE -----------------
Only required to be performed during RCS 
heatup and cooldown operations and RCS 
inservice leak and hydrostatic testing.  
-----------------.------------------------

Verify RCS pressure, RCS temperature, and 30 minutes 
RCS heatup and cooldown rates are within the 
limits specified in the PTLR.
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RCS Loops -MODES 1 and 2 
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.4 RCS Loops -MODES 1 and 2

[CO -3.4.4 

APPLICABILITY:

Four RCS loops shall be OPERABLE and in operation.  

MODES 1 and 2.

ACTI ONS _________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of LCO not A.1 Be in MODE 3. 6 hours 
met.

SURVEIL[LANCEREQU IREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.4.4.1 Verify each RCS loop is in operation. 12 hours
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RCS Loops -MODE 3 
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.5 RCS Loops -MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE, and either:

a. Two RCS loops shall be in operation when the Rod Control 
System is capable of rod withdrawal; or 

b. One RCS loop shall be in operation when the Rod Control 
System is not capable of rod withdrawal.  

---------------NOTE-----------------------------
All reactor coolant pumps may not be in operation for 1 hour per 
8 hour period provided: 

a. No operations are permitted that would cause reduction of 
the RCS boron concentration; and 

b. Core outlet temperature is maintained ;, 10"F below 
saturation temperature.

APPLICABILITY: MODE 3.

ACTIONS_______________________ ___ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Restore required RCS 72 hours 
inoperable. loop to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 4. 12 hours 
associ ated Completion 
Time of Condition A not 
met.  

(continued)
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RCS Loops-MODE 3 
3.4.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One required RCS loop C.1 Restore required RCS 1 hour 
not in operation, and loop to operation.  
reactor trip breakers 
closed and Rod Control OR 
System capable of rod 
withdrawal. C.2 De-energize all 1 hour 

control rod drive 
mechanisms (CRDMs).  

D. Two required RCS loops D.1 De-energize all CRDMs. Immediately 
inoperable.  

AND 
OR 

D.2 Suspend all operations Immediately 
No RCS loop in involving a reduction 
operation, of RCS boron 

concentration.  

AND 

D.3 Initiate action to Immediately 
restore one RCS loop 
to OPERABLE status and 
in operation.
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RCS Loops -MODE 3 
3.4.5

SURVEILLANCEREQUIREMENTS _________ 

SURVEILLANCE FREQUENCY 

SR 3.4.5.1 Verify required RCS loops are in operation. 12 hours 

SR 3.4.5.2 Verify steam generator secondary side actual 12 hours 
water level is t 71% (wide range equivalent) 
for each required RCS loop.  

SR 3.4.5.3 Verify correct breaker alignment and indicated 7 days 
power are available to the required pump that 
is not in operation.
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RCS Loops - MODE 4 
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.6 RCS Loops-MODE 4

LCO 3.4.6

APPLICABILITY:

Two loops consisting of any combination of RCS loops and residual 
heat removal (RHR) loops shall be OPERABLE, and one loop shall be 
in operation.  

----------------------.----- -NOTES ----------------------------
1. All reactor coolant pumps (RCPs) and RHR pumps may not be in 

operation for 1 hour per 8 hour period provided: 

a. No operations are permitted that would cause reduction 
of the RCS boron concentration; and 

b. Core outlet temperature is maintained : 10OF below 
saturation temperature.  

2. No RCP shall be started with any RCS cold leg temperature 
less than the LTOP arming temperature unless the 
requirements of LCO 3.4.12, Low Temperature Overpressure 
Protection (LTOP), are met.

MODE 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required RCS loop A.1 Initiate action to Immediately 
inoperable, restore a second loop 

to OPERABLE status.  
AND 

Two RHR loops 
inoperable.  

(continued)
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RCS Loops - MODE 4 
3.4.6

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One required RHR loop B.1 Be in MODE 5. 24 hours 

inoperable.  

AND 

Two required RCS loops 
inoperable.  

C. Required RCS or RHR C.1 Suspend all operations Immediately 
loops inoperable, involving a reduction 

of RCS boron 
OR concentration.  

No RCS or RHR loop in AND 
operation.  

C.2 Initiate action to Immediately 
restore one loop to 
OPERABLE status and in 
operation.
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RCS Loops - MODE 4 
3.4.6

SURVEI LLANCE REQUIREMENTS__________ 

SUR VEI LLANCE FREQUENCY 

SR 3.4.6.1 Verify one RHR or RCS loop is in operation. 12 hours 

SR 3.4.6.2 Verify SG secondary side water actual level is 12 hours 
>: 71% (wide range equivalent) for each required 
RCS loop.  

SR 3.4.6.3 Verify correct breaker alignment and indicated 7 days 
power are available to the required pump that 
is not in operation.
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RCS Loops-MODE 5, Loops Filled 
3.4.7 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.7 RCS Loops-MODE 5, Loops Filled 

LCO 3.4.7 One residual heat removal (RHR) loop shall be OPERABLE and in 

operation, and either: 

a. One additional RHR loop shall be OPERABLE; or 

b. The secondary side actual water level of at least one steam 
generator (SG) shall be > 71% (wide range equivalent).  

---------------------------- NOTES----- -------------------
1. The RHR pump of the loop in operation may not be in 

operation for 1 hour per 8 hour period provided: 

a. No operations are permitted that would cause reduction 
of the RCS boron concentration; and 

b. Core outlet temperature is maintained 1O°F below 
saturation temperature.  

2. One required RHR loop may be inoperable for up to 2 hours 
* for surveillance testing provided that the other RHR loop is 

OPERABLE and in operation.  

3. No reactor coolant pump shall be started with the average of 
the RCS cold leg temperatures less than the LTOP enable 
temperature unless the requirements of LCO 3.4.12, Low 
Temperature Overpressure Protection (LTOP), are met.  

4. All RHR loops may be removed from operation during planned 
heatup to MODE 4 when at least one RCS loop is in operation.  

APPLICABILITY: MODE 5 with RCS loops filled.
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RCS Loops- MODE 5, Loops Filled 
3.4.7

ACTIONS _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One RHR loop inoperable. A.1 Initiate action to Immediately 
restore a second RHR 

AND loop to OPERABLE 
status.  

Required SGs secondary 
side actual water level OR 
not within the limit. Immediately 

A.2 Initiate action to 
restore required SG 
secondary side water 
level to within the 
limit.  

B. Required RHR loops B.1 Suspend all operations Immediately 
inoperable, involving a reduction 

of RCS boron 
OR concentration.  

No RHR loop in AND 
operation. Immediately 

B.2 Initiate action to 
restore one RHR loop to 
OPERABLE status and in 
operation.
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RCS Loops-MODE 5, Loops Filled 
3.4.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.7.1 Verify one RHR loop is in operation. 12 hours 

SR 3.4.7.2 Verify SG secondary side actual water level is 12 hours 
71% (wide range equivalent) in required SG.  

SR 3.4.7.3 Verify correct breaker alignment and indicated 7 days 
power are available to the required RHR pump 
that is not in operation.
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RCS Loops-MODE 5, Loops Not Filled 
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.8 RCS Loops-MODE 5, Loops Not Filled

LCO 3.4.8

APPLICABILITY:

Two residual heat removal (RHR) loops shall be OPERABLE and one 
RHR loop shall be in operation.  

........................... --- NOTES ----------------------------
1. All RHR pumps may not be in operation for 15 minutes 

provided: 

a. The core outlet temperature is maintained 1O°F below 
saturation temperature.  

b. No operations are permitted that would cause a 
reduction of the RCS boron concentration; and 

c. No draining operations to further reduce the RCS water 
volume are permitted.  

2. One RHR loop may be inoperable for up to 2 hours for 
surveillance testing provided that the other RHR loop is 
OPERABLE and in operation.

MODE 5 with RCS loops not filled.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One RHR loop inoperable. A.1 Initiate action to Immediately 
restore RHR loop to 
OPERABLE status.  

(continued)
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RCS Loops -MODE 5, Loops Not Filled 
3.4.8

ACTIONS (continued) _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required RHR loops B.1 Suspend all operations Immediately 
inoperable. involving reduction in 

RCS boron 
OR concentration.  

No RHR loop in AND 
operation. Immediately 

B.2 Initiate action to 
restore one RHR loop to 
OPERABLE status and in 
operation.  

SURVEILLANCE REQUIREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.4.8.1 Verify one RHR loop is in operation. 12 hours 

SR 3.4.8.2 Verify correct breaker alignment and indicated 7 days 
power are available to the required RHR pump 
that is not in operation.
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Pressurizer 
3.4.9

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.9 Pressurizer

LCD 3.4.9 The pressurizer shall be OPERABLE with:

a . Pressurizer water level 92%; and 

b. Two groups of pressurizer heaters OPERABLE with the capacity 
of each group ! 150 kW with each group powered from a 
different safeguards power train.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Pressurizer water level A.1 Be in MODE 3 with 6 hours 
not within limit, reactor trip breakers 

open.  

AND 

A.2 Be in MODE 4. 12 hours 

B. One required group of B.1 Restore required group 72 hours 
pressurizer heaters of pressurizer heaters 
inoperable, to OPERABLE status.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition B not AND 
met.  

C.2 Be in MODE 4. 12 hours
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Pressurizer 
3.4.9

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.9.1 Verify pressurizer water level is 92%. 12 hours 

SR 3.4.9.2 Verify capacity of each required group of 24 months 
pressurizer heaters is 150 kW.
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Pressurizer Safety Valves 
3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.10 Pressurizer Safety Valves

LCO 3.4.10 

APPLICABILITY:

Three pressurizer safety valves shall be OPERABLE with lift 
settings set > 2460 psig and < 2510 psig.  

MODES 1, 2, and 3, 
MODE 4 with the average of the RCS cold leg temperatures greater 
than or equal to the LTOP arming temperature specified in LCO 
3.4.12, Low Temperature Overpressure Protection (LTOP).  

.......................... --- NOTE ------------------------------
The lift settings are not required to be within the LCO limits 
during MODES 3 and 4 for the purpose of setting the pressurizer 
safety valves under ambient (hot) conditions. This exception is 
allowed for 54 hours following entry into MODE 3 provided a 
preliminary cold setting was made prior to heatup.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One pressurizer safety A.1 Restore valve to 15 minutes 
valve inoperable. OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

OR B.2 Be in MODE 4 with 12 hours 
average RCS cold leg 

Two or more pressurizer temperature less than 
safety valves the LTOP arming 
inoperable, temperature.
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Pressurizer Safety Valves 
3.4.10

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.10.1 Verify each pressurizer safety valve is In accordance 
OPERABLE in accordance with the Inservice with the 
Testing Program. Following testing, lift Inservice 
settings shall be 2460 psig and 2510 psig. Testing Program
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Pressurizer PORVs 
3.4.11

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

LCO 3.4.11 

APPLICABILITY:

Each PORV and associated block valve shall be OPERABLE.  

MODES 1, 2, and 3.

ACTIONS

----- --------- -------------------- --- NOT ES --------------------------- -----------
1. Separate Condition entry is allowed for each PORV.  

2. LCO 3.0.4 is not applicable.  
...........................--------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more PORVs A.1 Close and maintain 1 hour 
inoperable and capable power to associated 
of being manually block valve.  
cycled.  

B. One PORV inoperable and B.1 Close associated block 1 hour 
not capable of being valve.  
manually cycled.  

AND 

B.2 Remove power from 1 hour 
associated block valve.  

AND 

B.3 Restore PORV to 7 days 
OPERABLE status.

(continued)
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Pressurizer PORVs 
3.4.11

ACTIONS (conti nued)_________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One block valve C. Place associated PORV 1 hour 

inoperable, in manual control.  

AND 

C.2 Restore block valve to 7 days 

OPERABLE status.  

D. Required Action and D.1 Be in MODE 3. 6 hours 
associ ated Completion 
Time of Condition A, B, AND 
or C not met.  

D.2 Be in MODE 4. 12 hours 

E. Two PORVs inoperable and E.1 Close associated block 1 hour 
not capable of being valves.  
manually cycled.  

AND 

E.2 Remove power from 1 hour 
associated block 
valves.  

AND 

E.3 Be in MODE 3. 6 hours 

AND 

E.4 Be in MODE 4. 12 hours 

(continued)
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Pressurizer PORVs 
3.4.11

ACTIONS (continued) ________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

F. More than one block F.1 Place associated PORVs 1 hour 

valve inoperable, in manual control.  

AND 

F.2 Restore one block valve 2 hours 
to OPERABLE status.  

G. Required Action and G.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition F not AND 
met.  

G.2 Be in MODE 4. 12 hours 

SURVEI LLANCEREQUIREMENTS _________ 

SURVE ILLANCE FREQUENCY 

SR 3.4.11.1 ------------------- NOTE ----------------
Not requi red to be met with block valvye closed 
in accordance with the Required Action of
Condition B or E.  

Perform a complete cycle of each block valve. 92 days 

SR 3.4.11.2 Perform a complete cycle of each PORV. 24 months
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LTOP 
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.12 Low Temperature Overpressure Protection (LTOP)

LCO 3.4.12

APPLICABILITY:

LTOP shall be OPERABLE with no high head safety injection (HHSI) 
pumps capable of injecting into the RCS and the accumulator 
discharge isolation valves closed and de-energized, and either of 
the following: 

--------------------------- ---- Note -----------------------------
LCO 3.4.12.a and LCO 3.4.12.b are not Applicable when average RCS 
cold leg temperature is 3190F.  

a. The Overpressure Protection System (OPS) OPERABLE with 
two power operated relief valves (PORVs) with lift 
settings within the limits specified in the PTLR, 

OR 

b. The RCS depressurized with an RCS vent of _> 2.00 square 
inches.  

--------------------------- -NOTES ------------------------------
1. Accumulator isolation is only required when accumulator 

pressure is greater than or equal to the maximum RCS 
pressure for the existing RCS cold leg temperature allowed 
by the P/T limit curves provided in the PTLR.  

2. One HHSI pump may be made capable of injecting into the RCS 
as needed to support emergency boration or to respond to a 
loss of RHR cooling.  

3. One HHSI pump may be made capable of injecting into the RCS 
for pump testing for a period not to exceed 8 hours.  

..................................................................  

Whenever the RHR System is not isolated from the RCS, 
MODE 4 when average, RCS cold leg temperature is <'3190F, 
MODE 5, 
MODE 6 when the reactor vessel head is on.
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LTOP 
3.4.12

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more HHSI pump(s) 
capable of injecting 
into the RCS .

Initiate action to 
verify no HHSI pumps 
are capable of 
injecting into the RCS.

A.2.1 Verify RCS is vented 
with opening > 2.00 
square inches.  

AND 

A.2.2 Verify pressurizer 
level is _< 0%.  

AND 

A.2.3 Verify no more than two 
HHSI pumps are capable 
of injecting into the 
RCS.  

OR 

A.3.1 Verify RCS is vented 
with opening greater 
than or equal to one 
pressurizer code safety 
valve flange.  

AND 

A.3.2 Verify no more than two 
HHSI pumps are capable 
of injecting into the 
RCS

Immediately 

Immediately 

Immediately 

AND 

Once per 12 hours 

Immediately 

AND 

Once per 12 hours 

Immediately 

Immediately 

AND 

Once per 12 hours

(continued)
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LTOP 
3.4.12

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. An accumulator discharge B.1 Close and de-energize 1 hour 
isolation valve not isolation valve for 
closed and de-energized affected accumulator.  
when the accumulator 
pressure is greater than 
or equal to the maximum 
RCS pressure for 
existing cold leg 
temperature allowed in 
the PTLR.  

C. Required Action and C.1.1 Increase average RCS 12 hours 
associated Completion cold leg temperature to 
Time of Condition B not 319F.  
met.  

AND 

C.1.2 Isolate the RHR System 12 hours 
from the RCS.  

OR 

C.2 Depressurize affected 12 hours 
accumulator to less 
than the maximum RCS 
pressure for existing 
cold leg temperature 
allowed in the PTLR.  

D. One required PORV D.1 Restore required PORV 7 days 
inoperable, to OPERABLE status.  

(continued)
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LTOP 
3.4.12

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. Two required PORVs E.1 Depressurize RCS and 8 hours 
inoperable, establish RCS vent of 

2.00 square inches.  
OR 

OR 
Required Action and 
associated Completion E.2 Increase RCS cold leg 8 hours 
Time of Condition C or D temperature to ; 3190F.  
not met.  

OR 

E.3 Verify pressurizer 8 hours 
level, RCS pressure, 
and RCS injection AND 
capability are within 
limits specified in 
PTLR for OPS not Once per 12 hours 
OPERABLE. thereafter 

F. LTOP inoperable for any F.1 Depressurize RCS and 8 hours 
reason other than establish RCS vent of 
Condition A. B. C. D. 2.00 square inches.  
or E.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.12.1 Verify no HHSI pumps are capable of injecting 12 hours 
into the RCS.  

(continued)
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LTOP 
3.4.12

SURVEILLANCEREQUIREMENTS__(continued) _________

SURVEILLANCE

SR 3.4.12.2

SR 3.4.12.3

Verify each accumulator discharge isolation 
valve is closed and de-energized; 

OR 

Verify each accumulator pressure is less than 
the maximum RCS pressure for the existing RCS 
cold leg temperature allowed by the P/T limit 
curves provided in the PTLR.

------------------ NOTE ----------------
Only required to be met when complying with 
LCO 3.4.12.b.  

Verify RCS vent 2.00 square inches 
established.

FREQUENCY
4.

12 hours 

12 hours

.4

12 hours for 
unlocked open 
vent valve(s) 

AND 

31 days for 
locked open vent 
valve(s)

SR 3.4.12.4 - ---------------- NOTE -----------------
Only required to be met when complying 
with LCO 3.4.12.a.  

Perform CHANNEL CHECK of Overpressure 24 hours 
Protection (OPS) instrument channels.  

(continued)
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LTOP 
3.4.12

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

:SR. 3.4.12.5 Verify PORV block valve is open for each 72 hours 
required PORV.  

SR 3.4.12.6 ------------------- NOTE --------------------
Not required to be met until 12 hours after 
decreasing RCS average cold leg temperature to 
< 3190 F.  

Perform a COT on each required PORV, excluding 24 months 
actuation.  

SR 3.4.12.7 Perform CHANNEL CALIBRATION for each required 

OPS channel as follows: 

a. OPS actuation channels; and 18 months 

b. RCS pressure and temperature instruments. 24 months 

(continued)
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LTOP 
3.4.12

SURVEILLANCEREQUIREMENTS__(continued) _________

SR 3.4.12.8

FREQUENCY

Within 15 
minutes prior to 
starting any RCP

(continued)

Amendment [Rev.O], 00/00/00

SURVEILLANCE

-------.-----.------- NOTES --------------------
1. Not required to be met when average RCS 

cold leg temperature is > 3190 F.  

2. Not required to be met if SR 3.4.12.9 is 
met.  

Verify each of the following conditions are 
satisfied prior to starting any RCP: 

a. Secondary side water temperature of the 
hottest steam generator (SG) is less than 
or equal to the coldest RCS cold leg 
temperature; and 

b. RCS makeup is less than or equal to RCS 
losses; and 

c. Steam generator pressure is not 
decreasing; and 

d.1 Overpressure Protection System (OPS) is 

OPERABLE; 

OR 

d.2.1 RCS pressure less than nominal OPS 
setpoint specified in the PTLR; and 

d.2.2 Pressurizer level, RCS pressure, and 
RCS injection capability are within 
limits specified in PTLR for OPS not 
OPERABLE.

i
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LTOP 
3.4.12

SURVEILLANCEREQUIREMENTS__(continued) _________

SR 3.4.12.9

FREQUENCY

Within 15 
minutes prior to 
starting any RCP

£ _____________________________________________________________

Amendment [Rev.O], 00/00/00

SURVEILLANCE

-..........-..... NOTES -------------------
1. Not required to be met when average RCS 

cold leg temperature is 2 3190 F.  

2. Not required to be met if SR 3.4.12.8 is 
met.  

Verify each of the following conditions are 
satisfied prior to starting any RCP: 

a. Secondary side water temperature of the 
hottest steam generator is 640F above 
the coldest RCS cold leg temperature; and 

b. RCS makeup is less than or equal to RCS 
losses; and 

c. Overpressure Protection System (OPS) is 
OPERABLE; and 

d. Pressurizer level is ! 73%; and 

e. Coldest RCS cold leg temperature is 
within limits specified in PTLR for RCP 
start with OPS OPERABLE and SG 
temperature greater than RCS cold leg 
temperature

i
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RCS Operational LEAKAGE 
3.4. 13

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.13 RCS Operational LEAKAGE

LCO 3. 4.13 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE; 

b. 1 gpm unidentified LEAKAGE; 

c. 10 gpm identified LEAKAGE; 

d. 1 gpm total primary to secondary LEAKAGE through all steam 
generators (SGs); and 

e. 432 gallons per day primary to secondary LEAKAGE through any 
one SG.

APPLICABILITY: MODES 1, 2, 3. and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. RCS LEAKAGE not within A.1 Reduce LEAKAGE to 4 hours 
limits for reasons other within limits.  
than pressure boundary 
LEAKAGE.  

B. Required Action and 8.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A not AND 
met.  

B.2 Be in MODE 5. 36 hours 
OR 

Pressure boundary 
LEAKAGE exists.
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RCS Operational LEAKAGE 
3.4. 13

SURVEILLANCEREQUIREMENTS__________

SUR VEI LLANCE

SR 3.4.13.1 ------------------- NOTE ----------------
Not required to be performed in MODE 3 or 4 
until 12 hours of steady state operation.

Verify RCS Operational leakage is within limits 
by performance of RCS water inventory balance.

FREQUENCY

--------------------------- NOTE-
Only required to 
be performed 
during steady 
state operation

72 hours

SR 3.4.13.2 Verify steam generator tube integrity is in In accordance 
accordance with the Steam Generator Tube with'the Steam 
Surveillance Program. Generator Tube 

Surveillance 
Program

INDIN PONT 33.4.3-2Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.4.13-2



RCS PIV Leakage 
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

LCO 3.4.14 

APPLICABILITY:

Leakage from each RCS PIV shall be within limit.  

MODES 1, 2, and 3, 
MODE 4, except leakage limits for valves in the residual heat 
removal (RHR) flow path when in, or during the transition to or 
from, the RHR mode of operation.

ACTIONS 
................................ ------ NOTES OTES----------------------- ------------
1. Separate Condition entry is allowed for each flow path.  

2. Enter applicable Conditions and Required Actions for systems made inoperable by 
an inoperable PIV.  

....................................................................................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more flow paths - ------------- NOTE ------------
with leakage from one or Each valve used to satisfy 
more RCS PIVs not within Required Action A.1 and Required 
limit. Action A.2 must have been 

verified to meet SR 3.4.14.1 and 
be in the reactor coolant 
pressure boundary or the high 
pressure portion of the system.  
................................  

A.1 Isolate the high 4 hours 
pressure portion of the 
affected system from 
the low pressure 
portion by use of one 
closed manual, 
deactivated automatic, 
or check valve.  

AND 
(continued)
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RCS PIV Leakage 
3.4.14

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.1 Isolate the high 72 hours 
pressure portion of 
the affected system 
from the low 
pressure portion by 
use of a second 
closed manual, 
deactivated 
automatic, or check 
valve.  

OR 

A.2.2 Restore RCS PIV to 72 hours 
within limits.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time for Condition A not AND 
met.  

B.2 Be in MODE 5. 36 hours 

C. RHR System autoclosure ------------ NOTE ----------
interlock function RHR system flowpath may be 
inoperable. unisolated under 

administrative controls if 
needed to meet requirements for 
an operating RCS loop.  
.............................  

C.1 Isolate the affected 4 hours 
penetration by use of 
one closed manual or 
deactivated automatic 
valve.
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RCS PIV Leakage 
3;4.14

SURVEI LLANCEREQUIREMENTS _________

----.------------. NOTES .....................  
1. Not required to be performed in MODES 3 

and 4.

2. Not required to be performed 
PIVs located in the RHR flow 
the shutdown cooling mode of

on the RCS 
path when in 
operation.

3. RCS PIVs actuated during the performance 
of this Surveillance are not required to 
be tested more than once if a repetitive 
testing loop cannot be avoided.  

---------------.-.--------.--.-----------.---

Verify leakage from each RCS PIV is equivalent 
to 0.5 gpm per nominal inch of valve size up 
to a maximum of 5 gpm at an RCS pressure 
; 2215 psig and 2255 psig.

FREQUENCY

24 months 

AND 

Prior to 
entering MODE 2 
whenever the 
unit has been 
in MODE 5 for 
7 days or more, 
if leakage 
testing has not 
been performed 
in the previous 
12 months 

AND 

Within 24 hours 
following valve 
actuation due to 
automatic or 
manual action or 
flow through the 
valve

(continued)

Amendment [Rev.O], 00/00/00

SR 3.4.14.1

SURVEILLANCE

INDIAN POINT 3 3.4.14-3



RCS PIV Leakage 
3.4.14

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.4.14.2 Verify RHR System autoclosure interlock 24 months 
prevents the valves from being opened 
with a simulated or actual RCS pressure 
signal 450 psig.  

SR 3.4.14.3 Verify RHR System autoclosure interlock 24 months 
causes the valves to close 
automatically with a simulated or actual 
RCS pressure signal ; 550 psig.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.4.14-4



RCS Leakage Detection Instrumentation 
3.4.15 

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.15 RCS Leakage Detection Instrumentation 

LCO 3.4.15 The following RCS leakage detection instrumentation shall be 
OPERABLE: 

a. One containment sump discharge flow monitor; 

b. One containment atmosphere radioactivity monitor (gaseous or 
particulate); and 

c. One containment fan cooler unit condensate measuring system.  

APPLICABILITY: MODES 1, 2, 3, and 4.  

ACTIONS 

--------..........---------------------- NOTE --------------------------------------
LCO 3.0.4 is not applicable.  
....................................................................................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Required containment A.1 Perform SR 3.4.13.1. Once per 
sump flow monitor 24 hours 
inoperable. AND 

A.2 Restore required 30 days 
containment sump 
monitor to OPERABLE 
status.  

(continued)
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RCS Leakage Detection-Instrumentation 
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B.1.1 Analyze grab samples of Once per 
B. Required containment the containment 24 hours 

atmosphere radioactivity atmosphere.  
monitor inoperable.  

OR 

B.1.2 Perform SR 3.4.13.1. Once per 
24 hours 

AND 

B.2.1 Restore required 30 days 
containment 
atmosphere 
radioactivity 
monitor to OPERABLE 
status.  

OR 

B.2.2 Verify containment 30 days 
fan cooler unit 
condensate measuring 
system is OPERABLE.  

C. Required containment C.1 Perform SR 3.4.15.1. Once per 
fan cooler unit 8 hours 
condensate measuring OR 
system 
inoperable. C.2 Perform SR 3.4.13.1. Once per 

24 hours 

(continued)
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RCS Leakage Detection Instrumentation 
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required containment D.1 Restore required 30 days 
atmosphere containment atmosphere 
radioactivity monitor radioactivity monitor 
inoperable, to OPERABLE status.  

AND OR 

Required containment D.2 Restore required 30 days 
fan cooler unit containment fan cooler 
condensate measuring unit condensate 
system measuring system to 
inoperable. OPERABLE status.  

E. Required Action and E.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

E.2 Be in MODE 5. 36 hours 

F. All required monitors F.1 Enter LCO 3.0.3. Immediately 
inoperable.
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RCS Leakage Detection Instrumentation 
3.4.15

SURVEI LLANCEREQUIREMENTS__________ 

SURVE ILLANCE FREQUENCY 

SR 3.4.15.1 Perform CHANNEL CHECK of the required 12 hours 
containment atmosphere radioactivity monitor.  

SR 3.4.15.2 Perform COT of the required containment 92 days 
atmosphere radioactivity monitor.  

SR 3.4.15.3 Perform CHANNEL CALIBRATION of the required 24 months 
containment sump flow monitor.  

SR 3.4.15.4 Perform CHANNEL CALIBRATION of the required 24 months 
containment atmosphere radioactivity 
monitor.  

SR 3.4.15.5 Perform CHANNEL CALIBRATION of the required 24 months 
containment fan cooler unit condensate 
measuring system.
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RCS Specific Activity 
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS) 

3.4.16 RCS Specific Activity

LCO 3.4.16 

APPLICABILITY:

The specific activity of the reactor coolant shall be within 
limits.  

MODES 1 and 2, 
MODE 3 with RCS loop average temperature (Tavg) 5000F.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. DOSE EQUIVALENT 1-131 -------------- NOTE ------------
> 1.0 ptCi/gm. LCO 3.0.4 is not applicable.  

------------------------------

A.1 Verify DOSE EQUIVALENT Once per 4 hours 
1-131 within the 
acceptable region of 
Figure 3.4.16-1.  

AND 

A.2 Restore DOSE EQUIVALENT 48 hours 
1-131 to within limit.  

B. Gross specific activity B.1 Be in MODE 3 with 6 hours 
of the reactor coolant T < 5000F.  
not within limit of 
SR 3.4.16.1.

(continued)
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RCS Specific Activity 
3.4.16

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Required Action and C.1 Be in MODE 3 with 6 hours 
associated Completion Tavg < 500 0F.  
Time of Condition A not 
met.  

OR 

DOSE EQUIVALENT 1-131 in 
the unacceptable region 
of Figure 3.4.16-1.
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RCS Specific Activity 
3.4.16

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.4.16.1 Verify reactor coolant gross specific 7 days 
activity 100/2 jzCi/gm.  

SR 3.4.16.2 ------------------- NOTE -----------------
Only required to be performed in MODE 1.  
------------------------------------------

Verify reactor coolant DOSE EQUIVALENT 1-131 14 days 
specific activity 1.0 pCi/gm.  

AND 

Between 2 and 
6 hours after a 
THERMAL 
POWER change of 
- 15% RTP within 
a 1 hour period 

SR 3.4.16.3 ------------------- NOTE ------------------
Not required to be performed until 31 days 
after a minimum of 2 effective full power days 
and 20 days of MODE 1 operation have elapsed 
since the reactor was last subcritical for 

48 hours.  

Determine 2 from a sample taken in MODE 1 after 184 days 
a minimum of 2 effective full power days and 
20 days of MODE 1 operation have elapsed since 
the reactor was last subcritical for 

48 hours.
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RCS Specific Activity 
3.4.16
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Accumulators 
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.1 Accumulators

LCO 3.5.1 

APPLICABILITY:

Four ECCS accumulators shall be OPERABLE.  

MODES 1 and 2, 
MODE 3 with reactor coolant system pressure > 1000 psig.  

------------------------- NOTES ----------------------------------
1. In MODE 3, all accumulator discharge isolation valves may be 

closed and energized for up to 8 hours during the 
performance of reactor coolant system hydrostatic testing.  

2. In MODE 3, one accumulator discharge isolation valve may be 
closed and energized for up to 8 hours for accumulator check 
valve leakage testing.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One accumulator inoperable A.1 Restore boron 72 hours 
due to boron concentration concentration to 
not within limits of SR withinlimits of 
3.5.1.4. SR 3.5.1.4.  

B. One accumulator B.1 Restore accumulator to 1 hour 
inoperable for reasons OPERABLE status.  
other than Condition A.  

(continued)
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Accumulators 
3.5.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or B AND 
not met.  

C.2 Reduce reactor coolant 12 hours 
system pressure to 

1000 psig.  

D. Two or more accumulators D.1 Enter LCO 3.0.3. Immediately 
inoperable.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.1.1 Verify each accumulator discharge isolation 12 hours 
valve is fully open.  

SR 3.5.1.2 Verify borated water volume in each accumulator 12 hours 
is 775 cubic feet and 815 cubic feet.  

SR 3.5.1.3 Verify nitrogen cover pressure in each 12 hours 
accumulator is 2 600 psig and 700 psig.  

(continued)
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Accumulators 
3.5.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.5.1.4 Verify boron concentration in each accumulator 31 days 
is > 2000 ppm and < 2600 ppm.  

AND 

----- NOTE ---
Only required to 
be performed for 
affected 
accumulators 

Once within 
6 hours after 
each solution 
volume increase 
of > 3 cubic 
feet, 10 % of 
indicated level, 
that is not the 
result of 
addition from 
the refueling 
water storage 
tank 

SR 3.5.1.5 Verify power is removed from each accumulator 31 days 
isolation valve operator when reactor coolant 
system pressure is 2000 psig.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.5.1-3



ECCS - Operating 
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.2 ECCS-Operating

LCO 3.5.2 Three ECCS trains shall be OPERABLE.

---------.. ----------------- -NOTES -----------------------------
1. In MODE 3, both HHSI flow paths may be isolated by closing 

the isolation valves for up to 2 hours to perform pressure 
isolation valve testing per SR 3.4.14.1.  

2. Operation in MODE 3 with HHSI pumps made incapable of 
injecting pursuant to LCO 3.4.12, "Low Temperature 
Overpressure Protection (LTOP)," is allowed 
for up to 4 hours or until the temperature of all 
RCS cold legs exceeds 375F, whichever comes 
first.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more trains A.1 Restore train(s) to 72 hours 

inoperable. OPERABLE status.  

AND 

At least 100% of the 
ECCS flow equivalent to 
OPERABLE ECCS trains 
available.  

(continued)
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ECCS- Operating 
3.5.2

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4. 12 hours 

SURVEILLANCE REQUIREMENTS 

SURVEI LLANCE FREQUENCY 

SR 3.5.2.1 Verify the following valves are in the 12 hours 
listed position with power to the 
valve operator removed.  

Number Position Function 

SI-856B Closed HHSI Loop 33 Hot Leg 
Injection Stop Valve 

SI-856G Closed HHSI Loop 31 Hot Leg 
Injection Stop Valve 

SI-1810 Open RWST outlet isolation 

AC-744 Open Common discharge isolation 
for RHR pumps 

SI-882 Open Common RWST suction 
isolation for RHR pumps 

SI-842 Open HHSI pump minimum flow line 
isol ation 

SI-843 Open HHSI pump minimum flow line 
isolation 

SI-883 Closed RHR pump return to RWST 
isolation 

AC-1870 Open RHR pump mini mum flow l i ne 
isolation 

AC-743 Open RHR pump minimum flow line 
isolation

(continued)
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ECCS - Operati ng 
3.5.2

SURVEILLANCE REQUIREMENTS (continued) 

SURVEI LLANCE FREQUENCY 

SR 3.5.2.2 Verify that each ECCS manual, power operated, 31 days 
and automatic valve in the flow path, that is 
not locked, sealed, or otherwise secured in 
position, is in the correct position.  

SR3.5.2.3 Verify each ECCS pump's developed head at the In accordance 
test flow point is greater than or equal to with the 
the required developed head. Inservice Testing 

Program 

SR 3.5.2.4 Verify each ECCS automatic valve in the flow 24 months 
path that is not locked, sealed, or otherwise 
secured in position, actuates to the correct 
position on an actual or simulated actuation 
signal.  

SR 3.5.2.5 Verify each ECCS pump starts automatically on 24 months 
an actual or simulated actuation signal.  

SR 3.5.2.6 Verify, for each ECCS throttle valve 24 months 
listed below, each position stop is 
in the correct position.  

Valve Numbers 

SI-856A SI-856F 
SI-856C SI-856H 
SI-856D SI-856J 
SI-856E SI-856K 

(continued)
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EGGS - Operating 
3.5.2

SURVEILLANCE REQUIREMENTS (continued) 

SURVE ILLANCE FREQUENCY 

SR 3.5.2.7 Verify, by visual inspection, each EGGS train 24 months 
containment sump suction inlet and 
recirculation sump suction inlet is not 
restricted by debris and the suction inlet 
screens show no evidence of structural 
distress or abnormal corrosion.
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ECCS - Shutdown 
3.5.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.3 ECCS-Shutdown

LCO 3.5.3

APPLICABILITY:

One ECCS residual heat removal (RHR) subsystem and one ECCS 
recirculation subsystem shall be OPERABLE.  

........................... -NOTE ------------------------------
An RHR train may be considered OPERABLE during alignment and 
operation for decay heat removal, if capable of being manually 
realigned to the ECCS mode of operation.

MODE 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Required ECCS residual A.1 Initiate action to Immediately 
heat removal (RHR) restore required ECCS 
subsystem inoperable. RHR subsystem to 

OPERABLE status.  

B. Required ECCS B.1 Restore required ECCS 1 hour 
Recirculation subsystem recirculation subsystem 
inoperable, to OPERABLE status.  

C. Required Action and C.1 Be in MODE 5. 24 hours 
associated Completion 
Time of Condition B not 
met.
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ECCS - Shutdown 
3.5.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.5.3.1 The following SRs are applicable for all In accordance 
equipment requi red to be OPERABLE: with applicable 

SRs 
SR 3.5.2.3 SR 3.5.2.7

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.5.3-2



RWST 
3.5.4

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 

APPLICABILITY:

The RWST shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. RWST boron concentration A.1 Restore RWST to 8 hours 
not within limits of OPERABLE status.  
SR 3.5.4.3.  

OR 

RWST borated water 
temperature not within 
limits of SR 3.5.4.1.  

B. RWST inoperable for B.1 Restore RWST to 1 hour 
reasons other than OPERABLE status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE 5. 36 hours

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.5.4-1



RWST 
3.5.4

SURVEILLANCE REQUIREMENTS 

SURVE I LLANCE FREQUENCY 

SR' 3.5.4.1 - ------------------- NOTE ------------------
Only required to be performed when ambient 
air temperature remains < 40°F or > 100°F 
for 24 hours.  

Verify RWST borated water temperature is > 40F 24 hours 
and < 110°F.  

SR 3.5.4.2 Verify RWST borated water level is > 35.4 feet. 7 days 

SR 3.5.4.3 Verify RWST boron concentration is > 2400 ppm 31 days 
and < 2600 ppm.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.5.4-2



Containment 
3.6.1

3.6 CONTAINMENT SYSTEMS 

3.6.1 Containment

LCO 3.6. 1 

APPLICABILITY:

Containment shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS_______________________ ___ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Containment inoperable. A.1 Restore containment to 1 hour 
OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours
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Containment 
3.6.1

SUR VEI LLANCEREQUIREMENTS__________

SURVE ILLANCE

SR 3. 6.1. 1 Perform required visual examinations and 
leakage rate testing except for containment air 
lock testing, in accordance with the 
Containment Leakage Rate Testing Program.

FREQUENCY

----NOTE-
SR 3.0.2 is not 
applicable

In accordance 
with the 
Contai nment 
Leakage Rate 
Testing Program
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Containment Air

3.6 CONTAINMENT SYSTEMS 

3.6.2 Containment Air Locks

LCO 3.6.2 

APPLICABILITY:

Two containment air locks shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS

-------.------------..------------- -NOTE NOTES ---------------------------- ----------
1. Entry and exit is permissible to perform repairs on the affected air lock 

components.  

2. Separate Condition entry is allowed for each air lock.  

3. Enter applicable Conditions and Required Actions of LCO 3.6.1, "Containment," 
when air lock leakage results in exceeding the overall containment leakage rate.  

...........................--------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more containment ------------ NOTES ----------
air locks with one 1. Required Actions A.1, A.2, 
containment air lock and A.3 are not applicable 
door inoperable, if both doors in the same 

air lock are inoperable and 
Condition C is entered.  

2. Entry and exit is 
permissible for 7 days 
under admini strati ve 
controls if both air locks 
are inoperable.  

--.--..------.-------- (continued 

(continued)
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Locks 
3.6.2
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Containment Air Locks 
3.6.2

ACTIONS _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.1 Verify the OPERABLE 1 hour 
door is closed in the 
affected air lock.  

AND 

A.2 Lock the OPERABLE door 24 hours 
closed in the affected 
air lock.  

AND 

A.3-- -------- NOTE--------
Air lock doors in high 
radiation areas may be 
verified locked closed 
by administrative 
means.  

Verify the OPERABLE Once per 31 days 
door is locked closed 
in the affected air 
lock.  

(continued)
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Containment Air Locks 
3M.2

ACTIONS (continued)_________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME

B. One or more containment 
air locks with 
containment air lock 
interlock mechanism 
inoperable.

------- NOTES-----------
1. Required Actions B.1, B.2, 

and B.3 are not applicable 
if both doors in the same 
air lock are inoperable and 
Condition C is entered.  

2. Entry and exit of 
containment is permissible 
under the control of a 
dedicated individual.

Verify an OPERABLE door 
is closed in the 
affected air lock.

Lock an OPERABLE door 
closed in the affected 
air lock.

--------------------NOTE -----
Air lock doors in high 
radiation areas may be 
verified locked closed 
by administrative 
means.  

Verify an OPERABLE door 
is locked closed in the 
affected air lock.

1 hour 

24 hours 

Once per 31 days

(continued)
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Containment Air Locks 
3.6.2

ACTIONS (continued) ________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One or more containment C.1 Initiate action to Immediately 
air locks inoperable for evaluate overall 
reasons other than containment leakage 
Condition A or B. rate per LCO 3.6.1.  

AND 
1 hour 

C.2 Verify a door is closed 
in the affected air 
lock.  

AND 24 hours 

C.3 Restore air lock to 

OPERABLE status.  

D. Required Action and D.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

D.2 Be in MODE 5. 36 hours
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Containment Air Locks 
3.6.2

SURVE ILLANCEREQUIREMENTS _________

--------------------- NOTES -----------------
1. An inoperable air lock door does not 

invalidate the previous successful 
performance of the overall air lock 
leakage test.  

2. Results shall be evaluated against 
acceptance criteria applicable to 
SR 3.6.1.1, the integrated leak rate 
test.  

Perform required air lock leakage rate testing 
in accordance with the Containment Leakage Rate 
Testing Program.

FREQUENCY
4

In accordance 
with the 
Contai nment 
Leakage Rate 
Testing Program

SR 3.6.2.2 Verify only one door in the air lock can be 24 months 
opened at a time.
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Containment Isolation Valves 
3.6.3

3.6 CONTAINMENT SYSTEMS 

3.6.3 Containment Isolation Valves

LCO 3.6.3 

APPLICABILITY:

Each containment isolation valve shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS

--------------------------------------- NOTES -------------------------------------
1. Penetration flow path(s) except for 36 inch purge valve flow paths may be 

unisolated intermittently under administrative controls.  

2. Separate Condition entry is allowed for each penetration flow path.  

3. Enter applicable Conditions and Required Actions for systems made inoperable by 
containment isolation valves.  

4. Enter applicable Conditions and Required Actions of LCO 3.6.1, "Containment," 
when isolation valve leakage results in exceeding the overall containment 
leakage rate acceptance criteria.  

5. Enter applicable Conditions and Required Actions of LCO 3.6.9, "Isolation Valve 
Seal Water (IVSW) System," when required IVSW supply to a penetration flowpath 
is inoperable.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.6.3-1



Containment Isolation Valves 
3.6.3

ACTIONS (continued) _________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME

A.---------- NOTE------
Only applicable to 
penetration flow paths 
with two or more 
containment isolation 
valves.  

One or more penetration 
flow paths with one 
containment isolation 
valve inoperable.

Isolate the affected 
penetration flow path 
by use of at least one 
closed and de-activated 
automatic valve, closed 
manual valve, blind 
flange, or check valve 
with flow through the 
valve secured.

---------- --------NOTE -----
Isolation devices in 
high radiation areas 
may be veri fi ed by use 
of administrative 
means.  

Verify the affected 
penetration flow path 
is isolated.

4 hours 

Once per 31 days 
for isolation 
devices outside 
containment 

AND 

Prior to entering 
MODE 4 from 
MODE 5 if not 
performed within 
the previous 
92 days for 
isolation devices 
inside 
containment

(continued)
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Containment Isolation Valves 
3.6.3

ACTIONS (continued) _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B.---------NOTE----------B.1 Isolate the affected 1 hour 
Only applicable to penetration flow path 
penetration flow paths by use of at least one 
with two or more closed and de-activated 
containment isolation automatic valve, closed 
valves, manual valve, or blind 

- -- ---- ---- ---- ---- flange.  

One or more penetration 
flow paths with two 
containment isolation, 
valvyes inoperable.  

C.---------- NOTE--------- C.1 Isolate the affected 72 hours 
Only applicable to penetration flow path 
penetration flow paths by use of at least one 
with only one closed and de-activated 
containment isolation automatic valve, closed 
valve and a closed manual valve, or blind 
system. flange.  

AND 
One or more penetration 
flow paths with one C.2---------- NOTE ------
containment isolation Isolation devices in 
valve inoperable, high radiation areas 

may be verified by use 
of administrative 
means.  

Verify the affected Once per 31 days 
penetration flow path 
is isolated.  

(continued)
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Containment Isolation Valves 
3.6.3

ACTIONS (continued) _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action and D.1 Be in MODE- 3. 6 hours 
associ ated Completion 
Time not met. AND 

D.2 Be in MODE 5. 36 hours 

SURVEILLANCEREQUIREMENTS_________ 

SURVEI LLANCE FREQUENCY 

SR 3.6.3.1 Verify each 36 inch purge supply and exhaust 31 days 
isolation valve is sealed closed.  

SR 3.6.3.2 Verify each 10 inch pressure relief isolation 31 days 
valve is closed, except when these valves are 
open for pressure control, ALARA or air quality 
considerations for personnel entry, or for 
Surveillances that require the valves to be 
open.  

(continued)
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Containment Isolation Valves 
3.6.3

SURVEILLANCEREQUIREMENTS__(continued) _________ 

SURVEILLANCE FREQUENCY 

SR 3.6.3.3 --------------------- NOTE------------------
Valves and blind flanges in high radiation 
areas may be verified by use of administrative 
control s.  

Verify each containment isolation manual valve 31 days 
and blind flange that is located outside 
containment and not locked, sealed, or 
otherwise secured and required to be closed 
during accident conditions is closed, except 
for containment isolation valves that are open 
under administrative controls.  

SR 3.6.3.4 -------------------- NOTE ------------------
Valves and blind flanges in high radiation 
areas may be verified by use of administrative 
means.  

Verify each containment isolation manual valve Prior to 
and blind flange that is located inside entering MODE 4 
containment and not locked, sealed or otherwise from MODE 5 if 
secured and required to be closed during not performed 
accident conditions is closed, except for within the 
containment isolation valves that are open previous 92 days 
under administrative controls.  

(continued)
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Containment Isolation Valves 
3.6.3

SURVEILLANCEREQUIREMENTS__(continued) _________ 

SURVEILLANCE FREQUENCY 

SR 3.6.3.5 Verify the isolation time of each power In accordance 
operated and each automatic power operated with the 
containment isolation valve is within limits. Inservice 

Testing 
Program 

SR 3.6.3.6 Verify each automatic containment isolation 24 months 
valve that is not locked, sealed or otherwise 
secured in position, actuates to the isolation 
position on an actual or simulated actuation 
signal.  

SR 3.6.3.7 Verify each 10 inch containment pressure relief 24 months 
line isolation valve is blocked to restrict 
valve opening to 60 degrees.  

SR 3.6.3.8 Verify the combined leakage rate for all In accordance 
contairnent bypass leakage paths in accordance with the 
with the Containment Leakage Rate Testing Containment 
Program. Leakage Rate 

Testing Program

INDIN PONT 3.63-6Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.6.3-6



Containment Pressure 
3.6.4

3.6 CONTAINMENT SYSTEMS 

3.6.4 Containment Pressure

LCO 3.6.4 

APPLICABILITY:

Containment pressure shall be -2.0 psig and +2.5 psig.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Containment pressure not A.1 Restore containment 1 hour 
within limits, pressure to within 

limits.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.4.1 Verify containment pressure is within limits. 12 hours

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.6.4-1



Containment Air Temperature 
3.6.5

3.6 CONTAINMENT SYSTEMS 

3.6.5 Containment Air Temperature

LCO 3. 6. 5 

APPLICABILITY:

Containment average air temperature shall be 1300F.  

MODES 1, 2, 3, and 4.

ACTIONS_______________________ ___ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Containment average air A.1 Restore containment 8 hours 
temperature not within average air temperature 
limit, to within limit.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQU IREMENTS__________ 

SURVEILLANCE FREQUENCY 

SR 3.6.5.1 Verify containment average air temperature is 24 hours 
within limit.
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Containment Spray System and Containment Fan Cooler System 
3.6.6 

3.6 CONTAINMENT SYSTEMS 

3.6.6 Containment Spray System and Containment Fan Cooler System

LCO 3.6.6 

APPLICABILITY:

Two Containment Spray trains and three Containment Fan Cooler 
trains shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTI ONS__________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One containment spray A.1 Restore containment 72 hours 
train inoperable, spray train to OPERABLE 

status. AND 

10 days from 
discovery of 
failure to meet 
the LCO 

B. Required Action and B.1 Be in MODE 3. 6 hours 
associ ated Completion 
Time of Condition A not AND 
met.  

B.2 Be in MODE 5. 84 hours 

(continued)
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Containment Spray System and Containment Fan Cooler System 
3.6.6

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One containment fan C. 1 Restore containment 7 days 
cooler train inoperable, fan cooler train to 

OPERABLE status. AND 

10 days from 
discovery of 
failure to meet 
the LCO 

D. Two containment fan D.1 Restore one containment 72 hours 
cooler trains fan cooler train to 
inoperable. OPERABLE status.  

E. Required Action and E.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition C or D AND 
not met.  

E.2 Be in MODE 5. 84 hours 

F. Two containment spray F.1 Enter LCO 3.0.3. Immediately 
trains inoperable.  

OR 

Any combination of three 
or more trains 
inoperable.
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Containment Spray System and Containment Fan Cooler System 
3.6.6

SURVEILLANCEREQUIREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.6.6.1 Verify each containment spray manual, power 31 days 
operated, and automatic valve in the flow path 
that is not locked, sealed, or otherwise 
secured in position is in the correct position.  

SR 3.6.6.2 Operate each containment fan co oler unit fan 92 days 
for -15 minutes.  

SR 3.6.6.3 Verify each containment fan cooler unit cooling 92 days 
water flow rate is ! 1400 gpm.  

SR 3.6.6.4 Verify each containment spray pump's developed In accordance 
head at the flow test point is greater than or with the 
equal to the required developed head. Inservice 

Testing Program 

SR 3.6.6.5, Verify each automatic containment spray valve 24 months 
in the flow path that is not locked, sealed, or 
otherwise secured in position, actuates to the 
correct position on an actual or simulated 
actuation signal.  

SR 3.6.6.6 Verify each containment spray pump starts 24 months 
automatically on an actual or simulated 
actuation signal.

(continued)
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Containment Spray System and Containment Fan Cooler System 
3.6.6 

SURVEILLANCE REQUIREMENTS (continued) 

SURVEILLANCE FREQUENCY 

SR 3.6.6.7 Verify each containment fan cooler unit starts 24 months 
and dampers re-position to the emergency mode 
automatically on an actual or simulated 
actuation signal.  

SR 3.6.6.8 Perform required containment fan cooler system In accordance 
filter testing in accordance with the with the VFTP 
Ventilation Filter Testing Program (VFTP).  

SR 3.6.6.9 Verify each spray nozzle is unobstructed. 10 years

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.6.6-4



Spray Additive System 
3.6.7

3.6 CONTAINMENT SYSTEMS 

3.6.7 Spray Additive System

LCO 3. 6. 7 

APPLICABILITY:

The Spray Additive System shall be OPERABLE.  

MODES 1, 2. 3, and 4.

ACTIONS _________________________ 

CONDITION REQUIRED ACTION COMP LETION TIME 

A. Spray Additive System A.1 Restore Spray Additive 72 hours 
inoperable. System to OPERABLE 

status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 5. 84 hours 

SURVEILLANCE REQUIREMENTS_________ 

SURVEI LLANCE FREQUENCY 

SR 3.6.7.1 Verify each spray additive manual, power 31 days 
operated, and automatic valve in the flow path 
that is not locked, sealed, or otherwise 
secured in position is in the correct position.  

(continued)
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Spray Additive System 
3.6.7

SURVEILLANCEREQUIREMENTS__(conti nued) _________ 

.SURVEI LLANCE FREQUENCY 

SR 3.6.7.2 Verify spray additive tank solution volume is 184 days 
4000 gal.  

SR 3.6.7.3 Verify spray additive tank NaOH solution 184 days 
concentration is ;- 35% and : 38% by weight.  

SR 3.6.7.4 Verify each spray additive automatic valve in 24 months 
the flow path that is not locked, sealed, or 
otherwise secured in position, actuates to the 
correct position on an actual or simulated 
actuation signal.  

SR 3.6.7.5 Verify spray additive system flow from each 5 years 
flow path.
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Hydrogen Recombiners 
3.6.8

3.6 CONTAINMENT SYSTEMS 

3.6.8 Hydrogen Recombiners

LCO 3.6.8 

APPLICABILITY:

Two hydrogen recombiners shall be OPERABLE.  

MODES 1 and 2.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One hydrogen recombiner A.1 ---------NOTE --------
inoperable. LCO 3.0.4 is not 

applicable.  
---------.-.----------

Restore hydrogen 30 days 
recombiner to OPERABLE 
status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met.
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Hydrogen Recombiners 
3.6.8

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.8.1 Perform a system functional test for each 6 months 
hydrogen recombiner.  

SR 3.6.8.2 Visually examine each hydrogen recombiner 24 months 
enclosure and verify there is no evidence of 
abnormal conditions.  

SR 3.6.8.3 Perform a resistance to ground test for each 24 months 
heater phase.
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Isolation Valve Seal Water System 
3.6.9

3.6 CONTAINMENT SYSTEMS 

3.6.9 Isolation Valve Seal Water (IVSW) System

LCO 3.6.9 

APPLICABILITY:

The IVSW System shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One IVSW system header A.1 Restore IVSW system 7 days 

inoperable, to OPERABLE status.  

OR 

One IVSW automatic 
actuation valve 
i noperabl e.  

B. IVSW system inoperable B.1 Restore IVSW System 24 hours 
for reasons other than to OPERABLE Status.  
Condition A.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE 5. 36 hours
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Isolation Valve Seal Water System 
3.6.9 

.SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.6.9.1 Verify IVSW tank pressure is 47 psig. 24 hours 

SR 3.6.9.2 Verify IVSW nitrogen supply bank includes a 24 hours 
minimum of 3 cylinders and that each cylinder 
has a pressure 2 150 psig.  

SR 3.6.9.3 Verify the IVSW tank water volume is 24 hours 
144 gallons.  

SR 3.6.9.4 Verify the opening time of each air operated In accordance 
header injection valve is within limits, with the 

Inservice 
Testing Program 

SR 3.6.9.5 Verify each automatic valve in the IVSW System 24 months 
actuates to the correct position on an actual 
or simulated actuation signal.  

SR 3.6.9.6 Verify the leakage rate of water from the In accordance 
Isolation Valve Seal Water System in accordance with the 
with the Containment Leakage Rate Testing Containment 
Program. Leakage Rate 

Testing Program.  

INDIAN POINT 3 3.6.9-2 Amendment [Rev.0], 00/00/00



3.7 PLANT SYSTEMS 

3.7.1 Main Steam Safety Valves (MSSVs)

LCO 3.7.1 

APPLICABILITY:

The MSSVs shall be OPERABLE as specified in Table 3.7.1-1 and 
Table 3.7.1-2.  

MODES 1, 2, and 3.

ACTIONS

................................. ------ NOTE OTE........................... ---------
SeparateCondition entry is allowed for each MSSV.  
....................................................................................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Reduce neutron flux 4 hours 
MSSVs inoperable, trip setpoint to less 

than or equal to the 
applicable % RTP listed 
in Table 3.7.1-1.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

OR B.2 Be in MODE 4. 12 hours 

One or more steam 
generators with less 
than two MSSVs OPERABLE.

Amendment [Rev.0], 00/00/00
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MSSVs 
3.7.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.1.1 - ------------------ NOTE -----------------
Only required to be performed in MODES 1 and 2.  
------------------------.-.-----------.-------

Verify each required MSSV lift setpoint per In accordance 
Table 3.7.1-2 in accordance with the Inservice with the 
Testing Program. Following testing, lift Inservice 
setting shall be within ±1%. Testing Program

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.1-2



MSSVs 
3.7.1

Table 3.7.1-1 (page 1 of 1) 
OPERABLE Main Steam Safety Valves versus 

Applicable Neutron Flux Trip Setpoint in Percent of RATED THERMAL POWER 

MINIMUM NUMBER OF MSSVs 
PER STEAM GENERATOR APPLICABLE Neutron Flux Trip Setpoint 
REQUIRED OPERABLE (R RTP) 

5 109 

4 61 

3 42 

2 23
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MSSVs 
3.7.1

Table 3.7.1-2 (page 1 of 1) 
Main Steam Safety Valve Lift Settings

VALVE NUMBER 

STEAM GENERATOR LIFT SETTING 
(psig ± 3%) 

#31 #32 #33 #34 

MS-45-1 MS-45-2 MS-45-3 MS-45-4 1065 

MS-46-1 MS-46-2 MS-46-3 MS-45-4 1080 

MS-47-1 MS-47-2 MS-47-3 MS-47-4 1095 

MS-48-1 MS-48-2 MS-48-3 MS-48-4 1110 

MS-49-1 MS-49-2 MS-49-3 MS-49-4 1120
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MSIVs and MSCVs 
3.7.2 

3.7 PLANT SYSTEMS 

3.7.2 Main Steam Isolation Valves (MSIVs) and Main Steam Check Valves (MSCVs)

LCO 3.7.2 

APPLICABILITY:

Four MSIVs and four MSCVs shall be OPERABLE.  

MODE 1, 
MODES 2 and 3 except when all MSIVs are closed.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more MSCVs A.1 Restore MSCVs to 48 hours 
inoperable. OPERABLE status.  

B. Required Action and B.1 Be in MODE 2. 6 hours 
associated Completion 
Time of Condition A not AND 
met.  

B.2 Close all MSIVs. 14 hours 

AND 

B.3 Verify all MSIVs Once per 7 days 
closed.  

C. One MSIV inoperable in C.1 Restore MSIV to 48 hours 
MODE 1. OPERABLE status.  

(continued)
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MSIVs and MSCVs 
3.7.2

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

D. Required Action and D.1 Be in MODE 2. 6 hours 
associated Completion 
Time of Condition C not 
met.  

E. ---------NOTE ----------- E.1 Close MSIV. 8 hours 
Separate Condition entry 
is allowed for each AND 
MSIV.  

E.2 Verify MSIV is closed. Once per 
7 days 

One or more MSIVs 
inoperable in MODE 2 
or 3.  

F. One MSIV inoperable. F.1 Restore all MSCVs to 8 hours 
OPERABLE status.  

AND 
OR 

One or more MSCVs 
inoperable. F.2 Restore all MSIVs to 8 hours 

OPERABLE status.  

G. Required Action and G.1 Be in MODE 3. 6 hours 
associated Completion' 
Time of Condition B, E AND 
or F not met.  

G.2 Be in MODE 4. 12 hours
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MSIVs and MSCVs 
3.7.2

SURVEI LLANCEREQUIREMENTS__________

SURVEILLANCE

SR 3.7.2.1 -------------------- NOTE --------------------
Only required to be performed in MODES 1 and 2.  
-----------------------------------.----------

Verify closure time of each MSIV is 
< 5.0 seconds on an actual or simulated 
actuation signal.

FREQUENCY
4-

In accordance 
with the 
Inservice 
Testing Program

SR 3.7.2.2 Perform visual inspection of each MSCV. In accordance 
with the 
Inservice 
Testing Program
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MBFPDVs, MBFRVs and MBFRV Low Flow Bypass Valves 
3.7.3 

3.7 PLANT SYSTEMS 

3.7.3 Main Boiler Feedpump Discharge Valves (MBFPDVs), Main Feedwater Regulation 
Valves (MBFRVs) and MBFRV Low Flow Bypass Valves

LCO 3.7.3 

APPLICABILITY:

Two MBFPDVs, four MBFRVs and four MBFRV low flow bypass valves 
shall be OPERABLE.  

MODES 1, 2, and 3 except when MBFPDVs, or MBFRVs and MBFRV low 
flow bypass valves are closed and de-activated or isolated 
by a closed manual valve.

ACTIONS

-----.--.-.----------------------- -NOTE- NOTE ---------------------------------------
Separate Condition entry is allowed for each valve.  
....................................................................................  

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or both MBFPDVs A.1 Close or isolate 72 hours 

inoperable. MBFPDV.  

AND 

A.2 Verify MBFPDV is closed Once per 
or isolated. 7 days 

B. One or more MBFRVs B.1 Close or isolate MBFRV. 72 hours 
inoperable.  

AND 

B.2 Verify MBFRV is closed Once per 
or isolated. 7 days 

(continued)
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MBFPDVs, MBFRVs and MBFRV Low Flow Bypass Valves 
3.7.3

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One or more C.1 Close or isolate bypass 72 hours 
MBFRV low flow valve.  
bypass valves 
inoperable. AND 

C.2 Verify bypass valve is Once per 
closed or isolated. 7 days 

D. Two valves in series in D.1 Isolate affected flow 8 hours 
the same flow path path.  
inoperable.  

E. Required Action and E.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

E.2 Be in MODE 4. 12 hours 

Ir I,
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MBFPDVs, MBFRVs and MBFRV Low Flow Bypass Valves 
3.7.3

SURVEI LLANCEREQUIREMENTS _________

SURVEILLANCE

SR 3.7.3.1 Verify each MBFPDV, MBFRV and MBFRV low flow 
bypass valve closes on an actual or simulated 
actuation signal within the following limits: 

a. MBFPDV closure time 122 seconds; 

b. MBFRV closure time 10 seconds; and, 

c. MBFRV Low Flow Bypass valve closure time 
10 seconds.

FREQUENCY

In accordance 
with the 
Inservice 
Testing Program
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ADVs 
3.7.4

3.7 PLANT SYSTEMS 

3.7.4 Atmospheric Dump Valves (ADVs)

LCO 3.7.4 

APPLICABILITY:

Three ADV lines shall be OPERABLE.  

MODES 1, 2, and 3, 
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required ADV line A.1 --------- NOTE --------
inoperable. LCO 3.0.4 is not 

applicable.  
--.-------------------

Restore required ADV 7 days 
line to OPERABLE 
status.  

B. Two or more required ADV B.1 Restore all but one ADV 24 hours 
lines inoperable, line to OPERABLE 

status.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

C.2 Be in MODE 4 without 18 hours 
reliance upon steam 
generator for heat 
removal.
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ADVs 
3.7.4

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.4.1 Verify one complete cycle of each ADV. 24 months 

SR 3.7.4.2 Verify one complete cycle of each ADV 24 months 
block valve.
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AFW System 
3.7.5

3.7 PLANT SYSTEMS 

3.7.5 Auxiliary Feedwater (AFW) System

LCO 3.7.5 Three AFW trains shall be OPERABLE.

........................... -- -N O T E ----- ---- ---------------------
Only one AFW train, which includes a motor driven pump capable of 
supporting the credited steam generator, is required to be 
OPERABLE in MODE 4.

APPLICABILITY: MODES 1, 2, and 3, 
MODE 4 when steam generator is relied upon for heat removal.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One steam supply to A.1 Restore steam supply 7 days 
turbine driven AFW pump to OPERABLE status.  
inoperable. AND 

10 days from 
discovery of 
failure to 
meet the LCO 

B. One AFW train inoperable B.1 Restore AFW train to 72 hours 
in MODE 1, 2 or 3 for OPERABLE status.  
reasons other than AND 
Condition A.  

10 days from 
discovery of 
failure to 

meet the LCO 

(continued)
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AFW System 
3.7.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time for Condition A AND 
or B not met.  

C.2 Be n MODE 4. 18 hours 
OR 

Two AFW trains 
inoperable in 
MODE 1, 2, or 3.  

D. Three AFW trains - ------------ NOTE ------------
inoperable in MODE 1, LCO 3.0.3 and all other LCO 
2, or 3. Required Actions requiring MODE 

changes are suspended until 
one AFW train is restored to 
OPERABLE status.  
------------------------------

D.1 Initiate action to Immediately 
restore one AFW train to 
OPERABLE status.  

E. Required AFW train E.1 Initiate action to Immediately 
inoperable in MODE 4. restore AFW train to 

OPERABLE status.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.7.5-2



AFW System 
3.7.5

SURVEI LLANCE REQUIREMENTS

SURVEILLANCE

SR 3.7.5.1

SR 3.7.5.2

SR 3. 7.5. 3

------------NOTE------------------
Not applicable in MODE 4 when steam 
generator is relied upon for heat removal.  
-- - - - - - - - - - - - - - - - ------------

Verify each AFW manual, power operated, and 

automatic valve in each water flow path, and in 

both steam supply flow paths to the steam 

turbine driven pump, that is not locked, 

sealed, or otherwise secured in position, is in 

the correct position.

------------NOTE--------------

Not required to be performed for the 

turbine driven AFW pump until 24 hours 

after 2! 600 psig in the steam 

generator.  

- - - - - - - - - - - - - - - - - - - - - - - - - -

Verify the developed head of each AFW pump at 

the flow test point is greater than or equal to 

the required developed head.

------------NOTE--------------

Not applicable in MODE 4 when steam 

generator is relied upon for heat removal.  

- - - - - - - - - - - - - - -- - - ------

Verify each AFW automatic valve that is not 

locked, sealed, or otherwise secured in 

position, actuates to the correct position on 

an actual or simulated actuation signal.

FREQUENCY

31 days

In accordance 
with Inservice 
Testing Program

I1

24 months

(continued)

INDIN PONT 3.75-3Amendment [Rev.0], 00/00/00
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AFW System 
3.7.5

SURVEILLANCEREQUIREMENTS__(conti nued)_________

SURVEILLANCE

SR 3.7.5.4 --------------------- NOTES ------------------
1. Not required to be performed for the 

turbine driven AFW pump until 24 hours 
after ; 600 psig in the steam generator.  

2. Not applicable in MODE 4 when 
steamgenerator is relied upon for heat 
removal.  

-....----------------------------------------

Verify each AFW pump starts automatically on an 
actual or simulated actuation signal.

FREQUENCY

*l.

24 months

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.7.5-4



CST 
3.7.6

3.7 PLANT SYSTEMS 

3.7.6 Condensate Storage Tank (CST)

LCO 3. 7.6 The CST shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 
MODE 4 when

and 3, 
steam generator is relied upon for heat removal.

ACTIONS__________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. CST inoperable. A.1 Verify by Immediately 
adini strativye means 
OPERABILITY of backup AND 
water supply.  

Once per 
12 hours 
thereafter 

AND 

A.2 Restore CST to 7 days 
OPERABLE.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4, without 18 hours 
reliance on steam 
generator for heat 
removal.

INDIN PONT 3.76-1Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.6-1



CST 
3.7.6

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.6.1 Verify the CST level is 360,000 gal. 12 hours

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.7.6-2



CITY WATER 
3.7.7

3.7 PLANT SYSTEMS 

3.7.7 City Water (CW)

LCO 3. 7. 7 CW shall be OPERABLE.

APPLICABILITY: MODES 1. 2, 
MODE 4 when

and 3, 
steam generator is relied upon for heat removal.

ACTI ONS__________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. CW inoperable. A.1 Verify by Immediately 
administrative means 
OPERABILITY of AND 
Condensate Storage 
Tank. Once per 

12 hours 
thereafter 

AND 

A.2 Restore CW to OPERABLE. 7 days 

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

B.2 Be in MODE 4, without 18 hours 
reliance on steam 
generators for heat 
removal.
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CITY WATER 
3.7.7

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.7.1 Verify the CW header pressure is 30 psig. 12 hours 

SR 3.7.7.2 Verify the Unit 3 City Water Header Supply 31 days 
Isolation Valve is open.  

SR 3.7.7.3 Perform testing required by Inservice Testing In accordance 
Program for each valve needed to align CW to with the 
each AFW pump suction. Inservice 

Testing Program

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.7-2



CCW System 
3.7.8

3.7 PLANT SYSTEMS 

3.7.8 Component Cooling Water (CCW) System

LCO 3.7.8 

APPLICABILITY:

Two CCW loops shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CCW loop inoperable. A.1 --------- NOTE --------
Enter applicable 
Conditions and Required 
Actions of LCO 3.4.6, 
"RCS Loops- MODE 4," 
for residual heat 
removal loops made 
inoperable by CCW.  

Restore CCW loop to 72 hours 
OPERABLE status.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A not AND 
met.  

B.2 Be in MODE 5. 36 hours

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.8-1



COW System 
3.7.8

SURVEILLANCEREQU IREMENTS _________

SURVEI LLANCE

SR 3.7.8.1 ------------------- NOTE------------------
Isolation of CCW flow to individual components 
does not render the CCW System inoperable.  

Verify each CCW manual, power operated, and 
automatic valve in the flow path servicing 
safety related equipment, that is not locked, 
sealed, or otherwise secured in position, is in 
the correct position.

FREQUENCY
S

92 days

SR 3.7.8.2 Verify each CCW automatic valve in the flow 24 months 
path that is not locked, sealed, or otherwise 
secured in position, actuates to the correct 
position on an actual or simulated actuation 
signal.  

SR 3.7.8.3 Verify each CCW pump starts automatically on an 24 months 
actual or simulated actuation signal.
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SW 
3.7.9

3.7 PLANT SYSTEMS 

3.7.9 Service Water System (SW)

LCO 3.7.9

APPLICABILITY:

Three pumps and required flow path for the essential SW header 
shall be Operable; 

AND, 

Two pumps and required flow path for the nonessential SW header 
shall be Operable.

MODES 1, 2. 3, and 4.

..................................... NOTES ........................................  
1. Separate Condition entry is allowed for each SW header.  

2. If LCO 3.7.9 will be met after the essential and non-essential header are 
swapped, then LCO 3.0.3 is not applicable for 8 hours while swapping the 

essential SW header with the nonessential SW header.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required SW pup on A.1 Restore SW pump to 72 hours 
essential header OPERABLE status.  
inoperable: 

OR 

One required SW pump on 
nonessential header 
inoperable.  

(continued)
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SW 
3.7.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

B. One SW to EDG ESFAS B.1 Restore both SW to EDG 12 hours 
valve inoperable. ESFAS valves to OPERABLE 

status.  

C. One SW to FCU ESFAS C.1 Restore both SW to FCU 12 hours 
valve inoperable. ESFAS valves to OPERABLE 

status.  

D. Required Action and D.1 Be in MODE 3 6 hours 
associated Completion 
Time of Condition A or AND 
B or C not met.  

D.2 Be in MODE 5. 36 hours

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.9-2



SW 
3.7.9

SUR VETILLANCEREQUIREMENTS _________

SURVEILLANCE

SR 3. 7.9. 1 ------------------- NOTE ------- --- ----------Isolation of SW flow to individual components 
does not render the SW header inoperable.  

Verify each SW manual, power operated, and 
automatic valve in the flow path servicing 
safety related equipment, that is not locked, 
sealed, or otherwise secured in position, is in 
the correct position.

FREQUENCY
+

92 days

SR 3. 7. 9.2 Verify each SW automatic valve in the flow path 24 months 
that is not locked, sealed, or otherwise 
secured in position, actuates to the correct 
position on an actual or simulated actuation 
signal.  

SR 3.7.9.3 Verify each SW pump starts automatically on an 24 months 
actual or simulated actuation signal.
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UHS 
3.7.10

3.7 PLANT SYSTEMS 

3.7.10 Ultimate Heat Sink (UHS)

LCO 3.7.10 

APPLICABILITY:

The UHS shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. UHS temperature > 950F. A.1 Verify UHS temperature 7 hours 
95°F.  

B. Required Action and B.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A AND 
not met.  

B.2 Be in MODE 5. 36 hours 
OR 

UHS inoperable for 
reasons other than 
Condition A.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.10.1 Verify average water temperature of 24 hours 
UHS is 950F.
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CRVS 
3.7.11

3.7 PLANT SYSTEMS 

3.7.11 Control Room Ventilation System (CRVS)

LCO 3.7.11 

APPLICABILITY:

Two CRVS trains shall be OPERABLE.  

MODES 1, 2, 3, 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CRVS train A.1 Restore CRVS train to 7 days 
inoperable. OPERABLE status.  

B. Two CRVS trains B.1 Restore one CRVS train 72 hours 
inoperable, to OPERABLE status.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or B AND 
not met.  

C.2 Be in MODE 5. 36 hours

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.11-1



CRVS 
3.7.11

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.11.1 Operate each CRVS train for : 15 minutes. 31 days 

SR 3.7.11.2 Perform required CRVS filter testing in In accordance 
accordance with the Ventilation Filter Testing with VFTP 
Program (VFTP).  

SR 3.7.11.3 Verify each CRVS train actuates on an actual or 24 months 
simulated actuation signal.  

SR 3.7.11.4 Verify one CRVS train can maintain a slight 24 months on a 
positive pressure relative to the adjacent STAGGERED TEST 
enclosed area during the 10% incident mode of BASIS 
operation at a makeup flow rate of 400 cfm.

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.11-2



CRACS 
3.7.12

3.7 PLANT SYSTEMS 

3.7.12 Control Room Air Conditioning System (CRACS)

LCO 3.7.12 

APPLICABILITY:

Two CRACS trains shall be OPERABLE.  

MODES 1, 2, 3 and 4,

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One CRACS train A.1 Restore CRACS train to 30 days 
inoperable. OPERABLE status.  

B. Two CRACS trains B.1 Restore one CRACS train 72 hours 
inoperable, to OPERABLE status.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A or B AND 
not met.  

C.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.12.1 Verify each CRACS train has the capability to 24 months 
remove the assumed heat load.

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.7.12-1



FSBEVS 
3.7.13

3.7 PLANT SYSTEMS 

3.7.13 Fuel Storage Building Emergency Ventilation System (FSBEVS)

LCO 3.7.13 

APPLICABILITY:

FSBEVS shall be OPERABLE.  

During movement of irradiated fuel assemblies in the fuel storage 
building.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. FSBEVS inoperable. A.1 Suspend movement of Immediately 
irradiated fuel 
assemblies in the fuel 
storage building.
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FSBEVS 
3.7.13

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.13.1 Verify FSBEVS charcoal filter bypass dampers 92 days 
are installed.  

SR 3.7.13.2 Operate FSBEVS for ! 15 minutes. 31 days 

SR 3.7.13.3 Perform required FSBEVS filter testing in In accordance 
accordance with the Ventilation Filter Testing with the VFTP 
Program (VFTP).  

SR 3.7.13.4 Verify FSBEVS actuates on an 92 days 
actual or simulated actuation signal.  

SR 3.7.13.5 Verify FSBEVS can maintain a pressure t 24 months 
< -0.125 inches water gauge with respect to 
atmospheric pressure during the post accident 
mode of operation at a flow rate 20,000 cfm.
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Spent Fuel Pit Water Level 
3.7.14

3.7 PLANT SYSTEMS 

3.7.14 Spent Fuel Pit Water Level

LCO 3. 7.14 

APPLICABILITY:

The spent fuel pi t water l evel shall1 be 23 ft over the top of 
irradiated fuel assemblies seated in the storage racks.  

During movement of irradiated fuel assemblies in the spent fuel 
pit.

ACTI ONS _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Spent fuel pit water A.1------------NOTE -------
level not within limit. LCO 3.0.3 is not 

applicable.  

Suspend movement of Immediately 
irradiated fuel 
assemblies in the spent 
fuel pit.  

SURVEI LLANCE REQUIREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.7.14.1 Verify the spent fuel pit water level is 7 days 
2! 23 ft above the top of the irradiated fuel 
assemblies seated in the storage racks.

INDIN PONT 33.7.4-1Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.14-1



Spent Fuel Pit Boron Concentration 
3.7.15

3.7 PLANT SYSTEMS 

3.7.15 Spent Fuel Pit Boron Concentration

LCO 3. 7.15 

APPLICABILITY:

The Spent Fuel Pit boron concentration shall be 2: 1000 ppm.  

When fuel assemblie s are stored in the spent fuel pit and a spent 
fuel pit verification has not been performed since the last 
movement of fuel assemblies in the spent fuel pit. .

ACTIONS__________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Spent fuel pit boron--- -------------NOTE -----------
concentration not within LCO 3.0.3 is not applicable.  
limit. - - - - - - - - - - - - - - -

A.1 Suspend movement of Immediately 
fuel assemblies in the 
spent fuel pit.  

AND 

A.2.1 Initiate action to Immediately 
restore spent fuel pit 
boron concentration to 
within limit.  

OR 

A.2.2 Initiate action to Immediately 
perform a spent fuel 
pit verification.
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Spent Fuel Pit Boron Concentration 
3.7.15

SURVEI LLANCE REQUIREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.7.15.1 Verify the spent fuel pit boron concentration 7 days 
is within limit.

INDIN PONT 33.7.5-2Aendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.15-2



Spent Fuel Assembly Storage 
3.7.16

3.7 PLANT SYSTEMS 

3.7.16 Spent Fuel Assembly Storage

LCO 3. 7. 16

APPLICABILITY:

Fuel assemblies stored in the spent fuel pit shall be classified 
in accordance with Figure 3.7.16-1 based on initial enrichment and 
burnup; and, 

Fuel assembly storage location within the spent fuel pit shall be 
restricted based on the Figure 3.7.16-1 classification as follows: 

a. Fuel assemblies classified as Type 2 may be stored in any 
location in either Region 1 or Region 2; 

b. Fuel assemblies classified as Type 1A, 1B or 1C shall be 
stored in Region 1; 

C. Fuel assembly storage location within Region 1 shall be 
restricted as follows: 

1. Type 1A assemblies may be stored anywhere in Region 1; 

2. Type lB assemblies may be stored anywhere in Region 1, 
except a Type 1B assembly shall not be stored face
adjacent to a Type 1C assembly: 

3. Type 1C assemblies shall not be stored in Row 64 or in 
Column ZZ; and 

4. Type 1C assemblies shall be stored in Region 1 locations 
where all face-adjacent locations are as follows: 

a) occupied by Type 2 or Type 1A assemblies, or 

b) occupied by non-fuel components, or 

c) empty.

Whenever any fuel assembly is stored in the spent fuel pit.
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Spent Fuel Assembly Storage 
3.7.16

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Requirements of the LCO A.1 --------- NOTE --------
not met. LCO 3.0.3 is not 

applicable.  
----------------------

Initiate action to move Immediately 
fuel to restore 
compliance with LCO 
3.7.16.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.16.1 Verify by administrative means the initial Prior to storing 
enrichment and burnup of each fuel assembly and the fuel 
that the storage location meets LCO 3.7.16 assembly in the 
requirements. spent fuel pit

Amendment [Rev.O], 00/00/00INDIAN POINT 3 3.7.16-2
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Secondary Specific Activity 
3.7.17

3.7 PLANT SYSTEMS 

3.7.17 Secondary Specific Activity

LCO 3.7.17 

APPLICABILITY:

The specific activity of the secondary coolant shall be 
< 0.10 ,Ci/gm DOSE EQUIVALENT 1-131.  

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Specific activity not A.1 Be in MODE 3. 6 hours 
within limit.  

AND 

A.2 Be in MODE 5. 36 hours 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.7.17.1 Verify the specific activity of the secondary 31 days 
coolant is 0.10 pCi/gm DOSE EQUIVALENT 1-131.

AMENDMENT [Rev.0], 00/00/00INDIAN POINT 3 3.7.17-1



AC Sources- Operating 
3.8.1

3.8 ELECTRICAL POWER SYSTEMS 

3.8.1 AC Sources-Operating

LCO 3.8.1

APPLICABILITY:

The following AC electrical sources shall be OPERABLE: 

a. Two qualified circuits between the offsite transmission 
network and the onsite Electrical Power Distribution System: 
and 

b. Three diesel generators (DGs) (31, 32 and 33) capable of 
supplying the onsite power distribution subsystem(s)

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One offsite circuit A.1 Perform SR 3.8.1.1 for 1 hour 
inoperable. OPERABLE offsite circuit.  

AND 

Once per 8 hours 
AND thereafter 

(continued)
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AC Sources- Operating 
3.8.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) --------- NOTE ---------
Only required if 13.8 kV 
offsite circuit is 
supplying 6.9 kV bus 5 or 
6 and the Unit Auxiliary 
Transformer is supplying 
6.9 kV bus 2 or 3.

A.2 Verify automatic transfer 
of 6.9 kV buses 1, 2, 3, 
and 4 to 6.9 kV bus 5 and 
6 is disabled.  

AND 

A.3 Declare inoperable 
required feature(s) with 
no offsite power 
available when its 
redundant required 
feature(s) is inoperable.  

AND 

A.4 Restore offsite circuit 
to OPERABLE status.

1 hour 

AND 

Once per 8 hours 
thereafter 

24 hours from 
discovery of no 
available offsite 
power to one 
train concurrent 
with 
inoperability of 
redundant 
required 
feature(s) 

72 hours

(continued)
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AC Sources -Operating 
3.8.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME

B. One DG inoperable. B.1 Perform SR 3.8.1.1 for 
the offsite circuits.  

AND 

B.2 Declare inoperable the 
required features 
supported by the 
inoperable DG when its 
required redundant 
feature is inoperable.  

AND 

B.3.1 Determine OPERABLE DG(s) 
are not inoperable due to 
common cause failure.  

OR 

B.3.2 Perform SR 3.8.1.2 for 

OPERABLE DGs.  

AND

B.4 Restore 
status.

DG to OPERABLE

1 hour 

AND 

Once per 8 hours 
thereafter 

4 hours from 
discovery of 
Condition B 
concurrent with 
inoperability of 
redundant 
required feature 

24 hours 

24 hours 

72 hours

L I

(continued)
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AC Sources -Operating 
3.8.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. Two offsite circuits C.1 Declare required features 12 hours from 
inoperable, inoperable when its discovery of 

redundant required Condition C 
feature is inoperable, concurrent with 

inoperability of 
redundant 

AND required feature 

C.2 Restore one offsite 24 hours 
circuit to OPERABLE 
status.  

D. One offsite circuit ----------- NOTE --------
inoperable. Enter applicable 

Conditions and Required 
AND Actions of LCO 3.8.9, 

"Distribution 
One DG inoperable. Systemss-Operating," when 

Condition D is entered 
with no offsite or DG AC 
power source to any 
train.  

D.1 Restore offsite circuit 12 hours 
to OPERABLE status.  

OR 

D.2 Restore DG to OPERABLE 12 hours 

status.  

(continued)
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AC Sources -Operating 
3.8.1

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

E. Two or more DGs E.1 Restore at least two DGs 2 hours 
inoperable, to OPERABLE status.  

F. Required Action and F.1 Be in MODE 3. 6 hours 
associated Completion 
Time of Condition A, AND 
B, C, D, or E not 
met. F.2 Be in MODE 5. 36 hours 

G. One or more offsite G.1 Enter LCO 3.0.3. Immediately 
circuits and two DGs 
inoperable.  

H. Two offsite circuits H.1 Enter LCO 3.0.3. Immediately 
and one or more DGs 
inoperable.
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AC Sources- Operating 
3.8.1

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.1.1 Verify correct breaker alignment and indicated 7 days 
power availability for each offsite circuit.  

SR 3.8.1.2 - ------------------ NOTE --------------------
All DG starts may be preceded by an engine 
prelube period.  

Verify each DG starts from standby conditions 31 days 
and achieves in 10 seconds, voltage 422 V 
and 500 V, and frequency 58.8 Hz and 
s 61.2 Hz.  

SR 3.8.1.3 . .................. NOTES -------------------
1. DG loadings may include gradual loading 

as recommended by the manufacturer.  

2. Momentary transients outside the load 
range do not invalidate this test.  

3. This SR shall be conducted on only one DG 
at a time.  

4. This SR shall be preceded by and 
immediately follow without shutdown a 
successful performance of SR 3.8.1.2.  

Verify each DG is synchronized and loaded and 31 days 
operates for 2 60 minutes at a load ; 1575 kW 
and - 1750 kW.  

(continued)
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AC Sources - Operating 
13.8.1

SURVEI LLANCE REQUIREMENTS (continued) _________ 

SURVEILLANCE FREQUENCY 

SR 3.8.1.4. Verify each day tank contains : 115 gal of fuel 31 days 
oil.  

SR 3.8.1.5 Check for and remove accumulated water from 31 days 
each day tank.  

SR 3.8.1.6 Verify the fuel oil transfer system operates to 31 days 
automatically transfer fuel oil from DG storage 
tank to the day tank.  

SR 3.8.1.7 Verify manual transfer of AC power sources from 24 months 
the normal offsite circuit to the alternate 
offsite circuit.  

SR 3.8.1.8 -------------------- NOTES -----------------
1. This Surveillance shall not be performed 

in MODE 1 or 2.  

2. Only required to be met if 138 kV offsite 
circuit is supplying 6.9 kV bus 5 and 6 
and the Unit Auxiliary Transformer is 
supplying 6.9 kV bus 2 or 3.  

-----------------------------------------

Verify automatic transfer of AC power for 24 months 
6.9 kV buses 2 and 3 from the unit 
auxiliary transformer to 6.9 kV 
buses 5 and 6.  

(continued)
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AC Sources -Operating 
3.8.1

SURVEILLANCEREQUIREMENTS__(continued) _________

Verify each DG's automatic trips are bypassed 
on actual or simulated loss of voltage signal 
on the emergency bus concurrent with an actual 
or simulated ESF actuation signal except: 

a. Engine overspeed; 

b. Low lube oil pressure; and 

c. Overcrank relay.

-----.-..-.....----- NOTE ---------------------
Momentary transients outside the load and power 
factor ranges do not invalidate this test.  
...............................................  

Verify each DG operating at a power factor 
< 0.9 operates for > 8 hours: 

a. For > 105 minutes loaded > 1837 kW and 
< 1925 kW; and 

b. For the remaining hours of the test 
loaded > 1575 kW and < 1750 kW.

-------.-.--.----- NOTE -----------------------
Load timers associated with equipment that has 
automatic initiation capability disabled are 
not required to be operable.  
-- - - - - - - - - - - - - - - - - ---------

Verify each time delay relay functions within 
the required design interval.

FREQUENCY
+

24 months

4

24 months

i

18 months

(continued)

Amendment [Rev.0], 00/00/00

SURVEILLANCE

SR 3.8.1.9

SR 3.8.1.10

SR 3.8.1.11
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AC Sources - Operating 
3.8.1

SURVEI LLANCEREQUIREMENTS__(continued) _________

SURVEILLANCE

SR 3.8.1w12 ------------------- NOTES--------------
1. All DG starts may be preceded by an 

engine prelube period.  

2. This Surveillance shall not be performed 
in MODE 1, 2, 3, 'or 4.  

3. This SR may be performed on one 
safeguards power train or on two or three 
safeguards power trains simultaneously.  

--...--------.-----------------..-----.--.---.

Verify on an actual or simulated loss of 
offsite power signal in conjunction with an 
actual or simulated ESF actuation signal: 

a. De-energization of emergency buses; 

b. Load shedding from emergency buses; and 

c. DG auto-starts from standby condition 
and: 

1. energizes permanently connected 
loads in < 10 seconds, 

2. energizes auto-connected emergency 
loads through individual load 
timers, 

3. achieves steady state voltage 
> 422 V and < 500 V, 

4. achieves steady state frequency 
> 58.8 Hz and < 61.2 Hz, and 

5. supplies permanently connected and 
auto-connected emergency loads for 
> 5 minutes.

FREQUENCY
4.

24 months

(continued)
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AC Sources - Operating 
3.8.1

SURVEILLANCE REQUIREMENTS (continued) 

SURVEI LLANCE FREQUENCY 

SR 3.8.1.13 ------------------ NOTE ------ ---------------
1. All DG starts may be preceded by an 

engine prelube period.  

2. Performance of SR 3.8.1.12 may be used to 
satisfy the requirements of this SR if 
all three diesel generators are started 
simultaneously.  

----...--------------------------------------

Verify when started simultaneously from standby 10 years 
condition, each DG achieves, in < 10 seconds, 
voltage > 422 V and _< 500 V, and frequency 
> 58.8 Hz and _< 61.2 Hz.
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AC Sources- Shutdown 
3.8.2

3.8 ELECTRICAL POWER SYSTEMS 

3.8.2 AC Sources-Shutdown

LCO 3.8.2

APPLICABILITY:

The following AC electrical power sources shall be OPERABLE: 

a. One qualified circuit between the offsite transmission 
network and the onsite AC electrical power distribution 
subsystem(s) required by LCO 3.8.10, "Distribution 
Systems - Shutdown"; and 

b. Two diesel generators (DGs) capable of supplying two 
safeguards power trains of the onsite AC electrical power 
distribution subsystem(s) required by LCO 3.8.10.

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required offsite - ----------- NOTE ------------
circuit inoperable. Enter applicable Conditions and 

Required Actions of LCO 3.8.10, 
with any required bus 
de-energized as a result of 
Condition A.  

A.1 Declare affected Immediately 
required feature(s) 
with no offsite power 
available inoperable.  

OR 
(continued)
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AC Sources- Shutdown 
3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (Continued) A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

A.2.4 Initiate action to Immediately 
restore required 
offsite power circuit 
to OPERABLE status.  

B. One or more required DGs B.1 Declare affected Immediately 
inoperable, required feature(s) 

with no DG available 
inoperable.  

OR 

B.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 
(continued)
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AC Sources - Shutdown 
3.8.2

ACTIONS (continued)__________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2.2 Suspend movement of Immediately' 
irradiated fuel 
assemnblies.  

AND 

B.2-3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

B-2-4 Initiate action to Immediately 
restore required DG(s) 
to OPERABLE status.

INDIN PONT 3.82-3Amendment [Rev.0] 00/00/00INDIAN POINT 3 3.8.2-3



AC Sources - Shutdown 
3.8.2

SURVEI LLANCEREQUIREMENTS _________

SURVEILLANCE

SR 3.8.2.1 ------------------ NOTE ----------------------
The following SRs are required to be met but 
are not required to be performed: 

SR 3.8.1.3, SR 3.8.1.8, SR 3.8.1.9, 
SR 3.8.1.10, SR 3.8.1.11, SR 3.8.1.12; 
and SR 3.8.1.13.  

------------------------------------------

For AC sources required to be OPERABLE, the SRs 
of Specification 3.8.1, "AC Sources 
Operating," are applicable.

FREQUENCY
+

In accordance 
with applicable 
SRs
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Diesel Fuel Oil and Starting Air 
3.8.3

3.8 ELECTRICAL POWER SYSTEMS 

3.8.3 Diesel Fuel Oil and Starting Air

LCO 3.8.3 

APPLICABILITY:

The stored diesel fuel oil and starting air subsystem shall be 
within limits for each required diesel generator (DG).  

When associated DG is required to be OPERABLE.

ACTIONS 
---------...-...-.--...--.-.----.-- ----- NOTE OTE--------------------------- ---------
Separate Condition entry is allowed for each DG.  
............................-------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. ---------- NOTE --------- A.1 Declare associated DG Immediately 
Only applicable in inoperable.  
MODES 1, 2, 3 and 4.  
---.-.-----.-.-------.-

One or more DGs with 
usable fuel oil in 
associated DG fuel oil 
storage tank < 5891 gal.  

B. --------- NOTE --------- B.1 Declare all DGs Immediately 
Only applicable in inoperable.  
MODES 5 and 6 and during 
movement of irradiated 
fuel.  

Total usable fuel oil i n 
all DG fuel oil storage 
tanks < 5891 gal.  

(continued)
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Diesel Fuel Oil and Starting Air 
3.8.3

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. - ------- NOTE ---------- C.1 Declare all DGs Immediately 
Only applicable in MODES inoperable.  
1, 2, 3 and 4.  
--------------.-.------.  

Total useabl e fuel oil 
in reserve storage 
tank(s) < 30,026 gal.  

D. One or more DG fuel oil D.1 Restore stored fuel oil 7 days 
storage tanks with fuel total particulates 
oil total particulates within limits of 
not within limits. SR 3.8.3.3.  

E. One or more DG fuel oil E.1 Restore stored fuel oil 30 days 
storage tanks with new properties to within 
fuel oil properties not limits of 
within limits. SR 3.8.3.3.  

F. Fuel oil in reserve F.1 Restore fuel oil in 30 days 
storage tank(s) with reserve storage tank(s) 
properties not within to within limits of SR 
limits of SR 3.8.3.4. 3.8.3.4.  

G. One or more DGs with G.1 Restore starting air 48 hours 
starting air receiver receiver pressure to 
pressure < 250 psig and 250 psig.  

90 psig.  

(continued)
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Diesel Fuel Oil and Starting Air 
3.8.3

ACTIONS (continued) _______________ ________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

H. Required Action and H.1 Declare associated DG Immediately 
associated Completion inoperable.  
Time not met.  

One or more DGs diesel 
fuel oil or starting air 
subsystem not within 
limits for reasons other 
than Condition A, B, C, 
D, E, F or G.
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Diesel Fuel Oil and Starting Air 
3.8.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.3.1 - ------------------- NOTE --------------------
Only required in MODES 1, 2, 3 and 4.  
--.-.------.-----------------...-----.-.-----

Verify reserve storage tank(s) contain 24 hours 
> 30,026 gal of fuel oil reserved for IP3 usage 
only.  

SR 3.8.3.2 Verify DG fuel oil storage tanks contain: 31 days 

a. Usable fuel oil volume > 5891 gal in each 
storage tank when in MODES 1, 2, 3 and 4; 
and 

b. Total usable fuel oil volume > 5891 gal 
in storage tank(s) when in MODES 5 and 6 
and during movement of irradiated fuel 
assemblies.  

SR 3.8.3.3 Verify that fuel oil properties of new and In accordance 
stored fuel oil in the DG fuel oil storage with the Diesel 
tanks are tested and maintained in accordance Fuel Oil Testing 
with the Diesel Fuel Oil Testing Program. Program 

(continued)

Amendment [Rev.0], 00/00/00INDIAN POINT 3 3.8.3-4



Diesel Fuel Oil and Starting Air 
3.8.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY 

SR 3.8.3.4 - ----------------- NOTE ---------------------
Only required in MODES 1, 2, 3 and 4.  

Verify that fuel oil properties in the reserve In accordance 
storage tank(s) are within limits specified in with the Diesel 
the Diesel Fuel Oil Testing Program. Fuel Oil Testing 

Program 

SR 3.8.3.5 Verify each DG air start receiver pressure is 31 days 
250 psig.  

SR 3.8.3.6 Check for and remove accumulated water from 92 days 
each DG fuel oil storage tank.
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DC Sources - Operating 
3.8.4

3.8 ELECTRICAL POWER SYSTEMS 

3.8.4 DC Sources -Operating

LCO 3.8.4

APPLICABILITY:

the following four DC electrical power subsystems shall be 
OPERABLE: 

Battery 31 and associated Battery'Charger; 
Battery 32 and associated Battery Charger; 
Battery 33 and associated Battery Charger; and 
Battery 34.

MODES 1, 2, 3, and 4.

ACTIONS 

CONDITION ~ REQUIRED ACTION COMPLETION TIME 

A. DC electrical power A.1 Declare Inverter 34 2 hours 
subsystem 34 inoperable. inoperable and take 

Required Actions 
specified in LCO 3.8.7, 
Inverters-Operati ng.  

B. One DC electrical power B.1 Restore DC electrical 2 hours 
subsystem (31 or 32 or power subsystem to 
33) inoperable. OPERABLE status.  

C. Required Action and C.1 Be in MODE 3. 6 hours 
Associ ated Completion 
Time not met. AND 

C.2 Be in MODE 5. 36 hours
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DC Sources - Operating 
3.8.4

SURVEILLANCE REOUTREMENTS

SURVEILLANCE FREQUENCY 

SR 3.8.4.1 Verify battery terminal voltage on float charge 31 days 
is within the following limits: 

a. 120.06 V for batteries 31 and 32; and 

b. 124.20 V for batteries 33 and 34.  

SR 3.8.4.2 -------------------- NOTE -------------------
This Surveillance shall not be performed in 
MODE 1, 2, 3, or 4.  
--........-----------------------------------

Verify each battery charger supplies its 24 months 
associated battery at the voltage and current 
adequate to demonstrate battery charger 
capability requirements are met.  

SR 3.8.4.3 ------------------ NOTES -----------------
This Surveillance shall not be performed in 
MODE 1, 2, 3, or 4.  
---------------------------------

Verify battery capacity is adequate to supply, 24 months 
and maintain in OPERABLE status, the required 
emergency loads for the design duty cycle when 
subjected to a battery service test or a 
modified performance discharge test.  

(continued)

Amendment [Rev.O], 00/00/00
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DC Sources -Operating 
3.8.4

SURVEILLANCEREQUIREMENTS__(continued) 
_________

-------.-----.-.----- NOTE -------------------
This Surveillance shall not be performed in 
MODE 1, 2, 3, or 4.  
--...---..--------.---.---...----....-------

Verify battery capacity is ; 80% of the 
manufacturer's rating when subjected to a 
performance discharge test or a modified 
performance discharge test.

FREQUENCY
4.

60 months 

AND 

12 months when 
battery shows 
degradation or 
has reached 85% 
of expected life 
with capacity 
< 100% of 
manufacturer's 
rating 

AND 

24 months when 
battery has 
reached 85% of 
the expected 
life with 
capacity 
S100% of 
manufacturer's 
rating

Amendment [Rev.0], 00/00/00
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SR 3.8.4.4
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DC Sources - Shutdown 
3.8.5

3.8 ELECTRICAL POWER SYSTEMS 

3.8.5 DC Sources -Shutdown

LCD 3. 8. 5 

APPLICABILITY:

DC electrical power subsystems shall be OPERABLE to support the DC 
electrical power distribution subsystems required by LCO 3.8.10, 
"Distribution Systems - Shutdown." 

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS ________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required DC A.1 Declare affected Immediately 
electrical power required feature(s) 
subsystems inoperable, inoperable.  

OR 

A-2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.-2.2 Suspend movement of Immnedi atel y 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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DC Sources - Shutdown 
3.8.5

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.4 Initiate action to Immediately 
restore required DC 
electrical power 
subsystems to OPERABLE 
status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.5.1 - ------------------- NOTE --------------------
The following SRs are not required to be 
performed: SR 3.8.4.2, SR 3.8.4.3. and 
SR 3.8.4.4.  
---------------------------------

For DC sources required to be OPERABLE, the In accordance 
following SRs are applicable: with applicable 

SRs 
SR 3.8.4.1 SR 3.8.4.3 
SR 3.8.4.2 SR 3.8.4.4.
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Battery Cell Parameters 
3.8.6

3.8 ELECTRICAL POWER SYSTEMS 

3.8.6 Battery Cell Parameters

LCO 3.8.6 

APPLICABILITY:

Battery cell parameters for batteries 31, 32, 33 and 34 shall be 
within the limits of Table 3.8.6-1.  

When associated DC electrical power subsystems are required to be 
OPERABLE.

ACTIONS 
--.-----..-...--------.-.-..-----.- ----- NOTEO ............................. ---------
Separate Condition entry is allowed for each battery.  
------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more batteries A.1 Verify pilot cells 1 hour 
with one or more battery electrolyte level and 
cell parameters not float voltage meet 
within Category A or B Table 3.8.6-1 
limits. Category C limits.  

AND 

A.2 Verify battery cell 24 hours 
parameters meet 
Table 3.8.6-1 AND 
Category C limits.  

Once per 7 days 
thereafter 

AND 

A.3 Restore battery cell 31 days 
parameters to 
Category A and B limits 
of Table 3.8.6-1.  

(continued)
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Battery Cell Parameters 
3.8.6

ACTIONS (continued) _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. Required Action and B.1 Declare associated Immediately' 
associated Completion battery inoperable.  
Time of Condition A not 
met.  

One or more batteries 
with average electrolyte 
temperature of the 
representative cells not 
within limits of 
SR 3.8.6.3.  

OnR mr atre 

wiOne or more battery 

cell parameters not 
within Category C 
values.
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Battery Cell Parameters 
3.8.6

SURVEI LLANCE REQUIREMENTS 
_________ 

SURVEI LLANCE FREQUENCY 

SR 3.8.6.1 Verify battery cell parameters meet 31 days 
Table 3.8.6-1 Category A limits.  

SR 3.8.6.2 Verify battery cell parameters meet 92 days 
Table 3.8.6-1 Category B limits.  

SR 3.8.6.3 Verify average electrolyte temperature of 92 days 
representative cells is within the following 
limits: 

a. z 60OF for batteries 31, 32 and 34; 
and 

b. z 350F for battery 33.
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Battery Cell Parameters 
3.8.6

Table 3.8.6-1 (page 1 of 1) 
Battery Cell Parameters Requirements

CATEGORY A: CATEGORY .C:..  
LIMITS FOR EACH CATEGORY B: ALLOWABLE LIMITS 
DESIGNATED PILOT LIMITS FOR EACH FOR EACH CONNECTED 

PARAMETER CELL CONNECTED CELL CELL 

Electrolyte Level > Minimum level > Minimum level Above top of 
indication mark, indication mark, plates, and not 
and inch above and inch above overflowing 
maximum level maximum level 
indication mark(a) indication mark~a) 

Float Voltage 2.13 V 2. 13 V > 2.07 V 

Specific Gravity(b) 1. 205 >- 1.195 Not more than 0.020 
below average of 

AND all connected cells 

Average of all AND 
connected cells 
> 1.205 Average of all 

connected cells 
1.195 

(a) It is acceptable for the electrolyte level to temporarily increase above the 

specified maximum during equalizing charges provided it is not overflowing.  

(b) Corrected for electrolyte temperature.
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Inverters -Operating 
3.8.7

ACTIONS (continued)

3.8 ELECTRICAL POWER SYSTEMS 

3.8.7 Inverters -Operating

LCO 3.8.7 

APPLICABILITY:

Inverters 31, 32. 33 and 34 shall be OPERABLE; and 
Two constant voltage transformers (CVTs) capable of supplying 
120 V AC vital instrument bus (VIB) 34 shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS

---------.---------...-----. ------.. ----- NOTE -------- T-------------- ------------
Enter applicable Conditions and Required Actions of LCO 3.8.9, "Distribution 
Systems - Operating" with any required bus de-energized.  
---------------------------------------------------------------------

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required CVT A.1 Restore CVT to OPERABLE 30 days 
inoperable, status.  

B. Two required CVTs B.1 Restore one CVT to 7 days 
inoperable. OPERABLE status.  

(continued)
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Inverters - Operating 
3.8.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One inverter inoperable. C.1...........NOTE-------
Only applicable to 
feature(s),that require 
power to perform the 
required safety 
function.  

Declare required 2 hours from 
feature(s) supported by discovery of 
associated inverter Condition C 
inoperable when the concurrent with 
required redundant inoperability of 
feature(s) is redundant 
inoperable, required 

feature(s) 

C.2 Restore inverter to 7 days 
OPERABLE status.  

D. Required Action and D.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

D.2 Be in MODE 5. 36 hours
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Inverters -Operating 
3.8.7

ACTIONS (continued)

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.7.1 Verifycorrect inverter voltage and alignment 7 days 
to required 120V AC vital buses.  

SR 3.8.7.2 Verify manual transfer of the AC power source 24 months 
for VIB 34 from inverter 34 to each required 
CVT.
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Inverters - Shutdown 
3.8.8

3.8 ELECTRICAL POWER SYSTEMS 

3.8.8 Inverters - Shutdown

LCO 3. 8. 8 

APPLICABILITY:

Inverters shall be OPERABLE to support the onsite 120 V AC vital 
instrument bus (VIB) electrical power distribution subsystems 
required by LCO 3.8.10. "Distribution Systems -Shutdown."~ 

MODES 5 and 6.  
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required A.1 Declare affected Immediately 
inverters inoperable, required feature(s) 

inoperable.  

OR 

A.2.1 Suspend CORE Immediately 

ALTERATIONS.  

AND 

A.-2.2 Suspend movement of Immediately 
irradiated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Inverters - Shutdown 
3.8.8

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.4 Initiate action to- Immediately 
restore required 
inverters to OPERABLE 
status.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.8.8.1 Verify correct inverter voltage and alignments 7 days 
to required 120 V AC vital instrument buses.
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Distribution Systems - Operating 
3.8.9

3.8 ELECTRICAL POWER SYSTEMS 

3.8.9 Distribution Systems -Operating

LCO 3.8.9 

APPLICABILITY:

AC, DC, and 120 V AC vital instrument bus VIB electrical power 
distribution subsystems for safeguards power trains 5A, 6A and 
2A/3A shall be OPERABLE.  

MODES 1, 2, 3, and 4.

ACTIONS _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One AC electrical power A.1 Restore AC electrical 8 hours 
distribution subsystem power distribution 
inoperable with no loss subsystem to OPERABLE AND 
of safety function. status.  

16 hours from 
discovery of 
failure to meet 
LCO 

B. One VIB inoperable no B.1 Restore VIB to OPERABLE 2 hours 
loss of safety function, status.  

AND 

16 hours from 
discovery of 
failure to meet 
LCO 

(continued)
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Di stri buti on Systems - Operating 
3.8.9

ACTIONS (continued) ________________ _________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

C. One DC electrical power C.1 Restore DC electrical 2 hours 
distribution subsystem power distribution 
inoperable with no loss subsystem to OPERABLE ANDl 
of safety function. status.  

16 hours from 
discovery of 
failure to meet 
LCO 

D. Required Action and 0.1 Be in MODE 3. 6 hours 
associated Completion 
Time not met. AND 

0.2 Be in MODE 5. 36 hours 

E. One or more trains with E.1 Enter LCO 3.0.3. Immediately 
inoperable distribution 
subsystems that result 
in a loss of safety 
function.  

SURVEI LLANCE REQUIREMENTS 

SURVE ILLANCE FREQUENCY 

SR 3.8.9.1 Verify correct breaker alignments and voltage 7 days 
to required AC, DC, and VIB electrical power 
distribution subsystems.
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Distribution systems - Shutdown 
3.8.10

3.8 ELECTRICAL POWER SYSTEMS 

3.8.10 Distribution Systems - Shutdown

LCO 3.8. 10 

APPLICABILITY-

The necessary portion of AC, DC, and 120 AC vital instrument bus 
(VIB) electrical power distribution subsystems shall be OPERABLE 
to support equipment required to be OPERABLE.  

MODES 5 and 6, 
During movement of irradiated fuel assemblies.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more required AC, A.1 Declare associated Immediately 
DC, or AC vital supported required 
instrument bus feature(s) inoperable.  
electrical power 
distribution subsystems OR 
inoperable.  

A.2.1 Suspend CORE Immediately 
ALTERATIONS.  

AND 

A.2.2 Suspend movement of Immediately 
i rradi ated fuel 
assemblies.  

AND 

A.2.3 Initiate action to Immediately 
suspend operations 
involving positive 
reactivity additions.  

AND 

(continued)
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Di stri buti on Systems - Shutdown 
3.8.10

ACTIONS _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.2.4 Initiate actions to Immlediately' 
restore required AC, 
DC, and AC vital 
instrument bus 
electrical power 
distribution subsystems 
to OPERABLE status.  

AND 

A.2.5 Declare associated Immediately 
required residual heat 
removal subsystem(s) 
inoperable and not in 
operation.  

SURVEI LLANCE REQUIREMENTS__________ 

SURVEILLANCE FREQUENCY 

SR 3.8.10.1 Verify correct breaker alignments and voltage 7 days 
to required AC, DC, and 120 V AC vital 
instrument bus (VIB) electrical power 
distribution subsystems.

INDIN PONT 33.8.0-2Amendment [Rev.0], 004/00/00INDIAN POINT 3 3.8.10-2



Boron Concentration 
3.9.1

3.9 REFUELING OPERATIONS 

3.9.1 Boron Concentration

LCO 3.9. 1 

APPLICABILITY:

Boron concentrations of the Reactor Coolant System and the 
refueling cavity shall be maintained within the limit specified in 
the COLR.  

MODE 6.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Boron concentration not A.1 Suspend CORE Immediately 

within limit. ALTERATIONS.  

AND 

A.2 Suspend positive Immediately 

reactivity additions.  

AND 

A.3 Initiate action to Immediately 
restore boron 
concentration to within 
limit.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.1.1 Verify boron concentration is within the limit 72 hours 
specified in COLR.
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Nucl ear Instrumentation 
3.9.2

3.9 REFUELING OPERATIONS 

3.9.2 Nuclear Instrumentation

LCO 3.9.2 

APPLICABILITY:

Two source range neutron flux monitors shall be OPERABLE.  

MODE 6.

ACTIONS _________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One required source A.1 Suspend CORE Immediately 
range neutron flux ALTERATIONS.  
monitor inoperable.  

AND 

A.2 Suspend positive Immediately 
reactivity additions.  

B. Two required source B.1 Initiate action to Immediately 
range neutron flux restore one source 
monitors inoperable, range neutron flux 

monitor to OPERABLE 
status.  

AND 

B.2 Perform SR 3.9.1.1. Once per 
12 hours
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Nuclear Instrumentation 
3.9.2

SURVE ILLANCE REQUIREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.9.2.1 Perform CHANNEL CHECK. 12 hours 

SR 3.9.2.2- ------------------- NOTE ----------------
Neutron detectors are excluded from CHANNEL 
CALIBRATION.  

Perform CHANNEL CALIBRATION. 24 months
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Containment Penetrations 
3.9.3 

3.9 REFUELING OPERATIONS 

3.9.3 Containment Penetrations 

LCO 3.9.3 The containment penetrations shall be in the following status: 

a. The equipment hatch closed and held in place by at least 
four bolts or the equipment hatch opening is closed using an 
equipment hatch closure plate that may include a closed 
personnel access door; 

b. One door-in-each air-lock-closed; 

c. Each penetration providing direct access from the 
containment atmosphere to the outside atmosphere either: 

1. closed by a manual or automatic isolation valve, a blind 
flange, or equivalent, or 

2. capable of being closed by OPERABLE Containment Purge 
System isolation instrumentation.  

--------------------------- NOTE --------------------------
LCO 3.9.3.d and LCO 3.9.3.e are not required to be met if 
the reactor has been subcritical for > 550 hours.  

d. The Containment Purge System flow path shall be either: 

1. closed by a manual or automatic isolation valve, a 
blind flange, or equivalent, or 

2. aligned to discharge through the HEPA filters and 

charcoal adsorbers.  

e. The Containment Pressure Relief Line shall be closed by 
a manual or automatic isolation valve, a blind flange, 

or equivalent.  

APPLICABILITY: During CORE ALTERATIONS, 
During movement of irradiated fuel assemblies within containment.
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Containment Penetrations 
3.9.3

ACTIONS________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. One or more containment A.1 Suspend CORE Immediately 
penetrations not in ALTERATIONS.  
required status.  

AND 
Immediately 

A.2 Suspend movement of 
irradiated fuel 
assemblies within 
containment.
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Containment Penetrations 
3.9.3

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.3.1 Verify each required containment penetration is 7 days 
in the required status.  

SR 3-.9.3.2---------------. NOTE ---------------
Not required to be met if the reactor has been 
subcritical for 550 hours.  

Verify Containment Purge System is either: 7 days 

a. closed by a manual or automatic isolation 
valve, blind flange, or equivalent, or 

b. aligned to discharge through the HEPA 
filters and charcoal adsorbers.  

SR 3.9.3.3 Verify each required containment purge system 92 days 
valve actuates to the isolation position on an 
actual or simulated actuation signal.  

SR 3.9.3.4 ----------------- NOTE -------------------
Not required to be met if the reactor has 

been subcritical for 550 hours.  

Perform required Containment Purge System In accordance 
filter testing in accordance with the with the VFTP 
Ventilation Filter Testing Program (VFTP).
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RHR and Coolant Circulation -High Water Level 
3.9.4 

3.9 REFUELING OPERATIONS 

3.9.4 Residual Heat Removal (RHR) and Coolant Circulation- High Water Level

LCO 3.9.4 One RHR loop shall be OPERABLE and in operation.

------ - -- - -- - - -NOTE - --------------------------
The required RHR loop may not be in operation for :! 1 hour per 
8 hour period, provided no operations are permitted that would 
cause reduction of the Reactor Coolant System boron concentration.

APPLICABILITY: MODE 6 with 
vessel

the water 
flange.,

level ;_ 23 ft above the top of reactor

ACTI ONS__________________________ 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. RHR loop requirements A.1 Suspend operations Immediately 
not met. involving a reduction 

in reactor coolant 
boron concentration.  

AND 

A.2 Suspend loading Immediately 
irradiated fuel 
assemblies in the core.  

AND 

A.3 Initiate action to Immediately 
satisfy RHR loop 
requi rements.  

AND 

(continued)
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RHR and Coolant Circulation- High Water Level 
3.9.4

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. (continued) A.4 Close all containment 4 hours 
penetrations providing 
direct access from 
containment atmosphere 
to outside atmosphere.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.4.1 Verify one RHR loop is in operation and 12 hours 
circulating reactor coolant at a flow rate of 

1000 gpm.
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RHR and Coolant Circulation -Low Water Level 
3.9.5 

3.9 REFUELING OPERATIONS 

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level

LCO 3.9.5 

APPLICABILITY:

Two RHR loops shall be OPERABLE, and one RHR loop shall be in 
operation.  

MODE 6 with the water level < 23 ft above the top of reactor 
vessel flange.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Less than the required A.1 Initiate action to Immediately 
number of RHR loops restore required RHR 
OPERABLE. loops to OPERABLE 

status.  

OR 

A.2 Initiate action to Immediately 
establish ; 23 ft of 
water above the top of 
reactor vessel flange.  

B. No RHR loop in B.1 Suspend operations Immediately 
operation. involving a reduction 

in reactor coolant 
boron concentration.  

AND 

(continued)
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RHR and Coolant Circulation -Low Water Level 
3.9.5

ACTIONS (continued) 

CONDITION REQUIRED ACTION COMPLETION TIME 

B. (continued) B.2 Initiate action to Immediately 
restore one RHR loop to 
operation.  

AND 

B.3 Close all containment 4 hours 
penetrations providing 
direct access from 
contai nment atmosphere 
to outside atmosphere.  

SURVEILLANCE REQUIREMENTS _________ 

SURVEI LLANCE FREQUENCY 

SR 3.9.5.1 Verify one RHR loop is in operation and 12 hours 
circulating reactor coolant at a flow rate of 
;a 1000 gpm.  

SR 3.9.5.2 Verify correct breaker alignment and indicated 7 days 
power available to the required RHR pump that 
is not in operation.
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Refueling Cavity Water Level 
3.9.6

3.9 REFUELING OPERATIONS 

3.9.6 Refueling Cavity Water Level

LCO 3.9.6 

APPLICABILITY:

Refueling cavity water level shall be maintained 23 ft above the 
top of reactor vessel flange.  

During CORE ALTERATIONS, except during latching and unlatching of 
control rod drive shafts, 

During movement of irradiated fuel assemblies within containment.

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION TIME 

A. Refueling cavity water A.1 Suspend CORE Immediately 

level not within limit. ALTERATIONS.  

AND 

A.2 Suspend movement of Immediately 
irradiated fuel 
assemblies within 
containment.  

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

SR 3.9.6.1 Verify refueling cavity water level is 23 ft 24 hours 
above the top of reactor vessel flange.
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Design Features 
4.0 

4.0 DESIGN FEATURES 

4.1 Site Location 

Indian Point 3 is located on the east bank of the Hudson River at Indian Point, 
Village of Buchanan, in upper Westchester County, New York. The site is 
approximately 24 miles north of the New York City boundary line. The nearest 
city is Peekskill which is 2.5 miles northeast of Indian Point.  

The minimum distance from the reactor center line to the boundary of the site 
exclusion area and the outer boundary of the low population zone as defined in 
10 CFR 100.3 is 350 meters and 1100 meters, respectively.  

4.2 Reactor Core 

4.2.1 Fuel Assemblies 

The reactor shall contain 193 fuel assemblies. Each assembly shall 
consist of a matrix of Zircalloy or ZIRLO clad fuel rods with an 
initial composition of natural or slightly enriched uranium dioxide 
(U02) as fuel material. Reload fuel will have a U-235 enrichment of 
: 5.0 weight percent. Limited substitutions of zirconium alloy or 
stainless steel filler rods for fuel rods, in accordance with approved 
applications of fuel rod configurations, may be used. Fuel assemblies 
shall be limited to those fuel designs that have been analyzed with 
applicable NRC staff approved codes and methods and shown by tests or 
analyses to comply with all fuel safety design bases. A limited number 
of lead test assemblies that have not completed representative testing 
may be placed in nonlimiting core regions.  

4.2.2 Control Rod Assemblies 

The reactor core shall contain 53 control rod assemblies. The control 
material shall be silver indium cadmium, as approved by the NRC.
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Design 
Features

4.0 

4.0 DESIGN FEATURES 

4.3 Fuel Storage 

4.3.1 Criticality 

4.3.1.1 The spent fuel storage racks are designed and shall be 
maintained with: 

a. Fuel assemblies having a maximum U-235 enrichment of 
5.0 weight percent; I 

b. keff ! 0.95 under all possible moderation conditions.  

c. A nominal 9.075 inch center to center distance between 
fuel assemblies placed in the high density fuel storage 
racks (Region II); 

d. A nominal 10.76 inch center to center distance between 
fuel assemblies placed in low density fuel storage racks 
(Region I); 

4.3.1.2 The new fuel storage racks are designed and shall be 
maintained with: 

a. Fuel assemblies having a maximum U-235 enrichment of 
5.0 weight percent; 

b. keff < 0.95 under all possible moderation conditions 
(Credit may be taken for burnable integral neutron 
absorbers ): 

C. A nominal 20.5 inch center to center distance between 
fuel assemblies placed in the storage racks.  

4.3.2 Drainage 

The spent fuel pit is designed and shall be maintained to 
prevent inadvertent draining of the pool below a nominal 
elevation of 88 ft.
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Design Features 
4.0 

4.0 DESIGN FEATURES 

4.3 Fuel Storage (continued) 

4.3.3 Capacity 

The spent fuel pit is designed and shall be maintained with a storage 
capacity limited to no more than 1345 fuel assemblies.
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Responsibility 
5.1 

5.0 ADMINISTRATIVE CONTROLS 

5.1 Responsibility 

5.1.1 The plant manager shall be responsible for overall unit operation and 
shall delegate in writing the succession to this responsibility during 
his absence.  

The plant manager or his designee shall approve, prior to 
implementation, each proposed test, experiment or modification to 
systems or equipment that affect nuclear safety.  

5.1.2 The shift supervisor (SS) shall be responsible for the control room 
command function. During any absence of the SS from the control room 
while the unit is in MODE 1, 2, 3, or 4, an individual with an active 
Senior Reactor Operator (SRO) license shall be designated to assume the 
control room command function. During any absence of the SS from the 
control room while the unit is in MODE 5 or 6, an individual with an 
active SRO license or Reactor Operator license shall be designated to 
assume the control room command function.
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Organization 
5.2 

5.0 ADMINISTRATIVE CONTROLS 

5.2 Organization 

5.2.1 Onsite and Offsite Organizations 

Onsite and offsite organizations shall be established for unit 
operation and corporate management, respectively. The onsite and 
offsite organizations shall include the positions for activities 
affecting safety of the nuclear power plant.  

a. Lines of authority, responsibility, and communication shall be 
defined and established throughout highest management levels, 
intermediate levels, and all operating organization positions.  
These relationships shall be documented and updated, as 
appropriate, in organization charts, functional descriptions of 
departmental responsibilities and relationships, and job 
descriptions for key personnel positions, or in equivalent forms 
of documentation. These requirements, including the plant 
specific titles of those personnel fulfilling the responsibilities 
of the positions delineated in these Technical Specifications, 
shall be documented in the FSAR and Quality Assurance Plan, as 
appropriate; 

b. The plant manager shall be responsible for overall safe operation 
of the plant and shall have control over those onsite activities 
necessary for safe operation and maintenance of the plant; 

c. The corporate officer with direct responsibility for the plant 
shall have corporate responsibility for overall plant nuclear 
safety and shall take any measures needed to ensure acceptable 
performance of the staff in operating, maintaining, and providing 
technical support to the plant to ensure nuclear safety; and 

d. The individuals who train the operating staff, carry out health 
physics, or perform quality assurance functions may report to the 
appropriate onsite manager; however, these individuals shall have 
sufficient organizational freedom to ensure their independence 
from operating pressures.  

(continued)
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Organization 
5.2 

5.2 Organization 

5.2.2 Unit Staff 

The unit staff organization shall include the following: 

a. A non-licensed operator shall be assigned to each reactor 
containing fuel and an additional non-licensed operator shall be 
assigned for each control room from which a reactor is operating 
in MODES 1, 2, 3, or 4.  

b. At least one licensed Reactor Operator CR0) shall be present in 
the control room when fuel is in the reactor. In addition, while 
the unit is in MODE 1, 2, 3, or 4, at least one licensed Senior 
Reactor Operator (SRO) shall be present in the control room.  

c. Shift crew composition may be less than the minimum requirement of 
10 CFR 5O.54(m)(2)(i) and 5.2.2.a and 5.2.2.g for a period of time 
not to exceed 2 hours in order to accommodate unexpected absence 
of on-duty shi ft crew members provided immediate action is taken 
to restore the shift crew composition to within the minimum 
requi rements.  

d. A radiation protection technician shall be on site when fuel is in 
the reactor. The position may be vacant for not more than 
2 hours, in order to provide for unexpected absence, provided 
immediate action is taken to fill the required position.  

e. Administrative procedures shall be developed and implemented to 
limit the working hours of unit staff who perform safety related 
functions (e.g., licensed SROs, licensed ROs, radiation protection 
technician, auxiliary operators, and key maintenance personnel).  

Adequate shift coverage shall be maintained without routine heavy 
use of overtime. The objective shall be to have operating 
personnel work an 8 or 12 hour day, nominal 40 hour week while the 
unit is operating. However, in the event that unforeseen problems 
require substantial amounts of overtime to be used, or during 
extended periods of shutdown for refueling, major maintenance, or 
major plant modification, on a temporary basis the following 
guidelines shall be followed: 

(continued)
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Organization 
5.2 

5.2 Organization 

5.2.2 Unit Staff (continued) 

1 . An individual should not be permitted to work more than 
16 hours straight, excluding shift turnover time; 

2. An individual should not be permitted to work more than 16 
hours in any 24 hour period, nor more than 24 hours in any 48 
hour period, nor more than 72 hours in any 7 day period, all 
excluding shift turnover time; 

3. A break of at least 8 hours should be allowed between work 
periods, shift turnover can be included in the break; 

4. Except during extended shutdown periods, the use of overtime 
should be considered on an individual basis and not for the 
entire staff on a shift.  

Any deviation from the above guidelines shall be authorized in 
advance by the plant manager or his designee, in accordance with 
approved administrative procedures, or by higher levels of 
management, in accordance with established procedures and with 
documnentation of the basis for granting the deviation.  

Controls shall be included in the procedures such that individual 
overtime shall be reviewed periodically by the plant manager or 
his designee to ensure that excessive hours have not been 
assigned. Routine deviation from the above guidelines is not 
authorized.  

f. The operations manager or assistant operations manager shall hold 
an SRO license.  

g. The Shift.Technical Advisor (STA) shall provide advisory technical 
support to the Shift Supervisor (SS) in the areas of thermal 
hydraulics, reactor engineering, and plant analysis with regard to 
the safe operation of the unit. In addition, the STA shall meet 
the qualifications specified by the Commission Policy Statement on 
Engineering Expertise on Shift. The STA position must be manned 
in Mode 1, 2, 3 or 4 only.
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Unit Staff Qualifications 
5.3.  

5.0 ADMINISTRATIVE CONTROLS 

5.3 Unit Staff Qualifications 

5.3.1 Each member of the unit staff shall meet or exceed the minimum 
qualifications of ANSI N18.1-1971 for comparable positions, except for 
the following: 

a. The radiation protection manager shall meet or exceed the 
qualifications of Regulatory Guide 1.8, September 1975; and 

b. The operations manager shall meet or exceed the minimum 
qualifications of ANSI N18.1-1971 except for the SRO license 
requirement which shall be in accordance with Technical 
Specification 5.2.2.f.
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Procedures 
5.4 

5.0 ADMINISTRATIVE CONTROLS 

5.4 Procedures 

5.4.1 Written procedures shall be established, implemented, and maintained 
covering the following activities: 

a. The applicable procedures recommended in Regulatory Guide 1.33, 
Revision 0, Appendix A, November 1972; 

b. The emergency operating procedures required to implement the 
requirements of NUREG-0737 and to NUREG-0737, Supplement 1, as 
stated in Generic Letter 82-33; 

c. Quality assurance for effluent and environmental monitoring; 

d. Fire Protection Program implementation; and 

e. All programs specified in Specification 5.5.
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Programs and Manuals 
5.5 

-5.0 ADMINISTRATIVE CONTROLS 

5.5 Programs and Manuals 

The following programs shall be established, implemented, and maintained.  

5.5.1 Offsite Dose Calculation Manual (ODCM) 

a. The ODCM shall contain the methodology and parameters used in the 
calculation of offsite doses resulting from radioactive gaseous 
and liquid effluents, in the calculation of gaseous and liquid 
effluent monitoring alarm and trip setpoints, and in the conduct 
of the radiological environmental monitoring program; and 

b. The ODCM shall also contain the radioactive effluent controls and 
radiological environmental monitoring activities, and descriptions 
of the information that should be included in the Annual 
Radiological Environmental Operating, and Radioactive Effluent 
Release Reports required by Specification 5.6.2 and 
Specification 5.6.3.  

Licensee initiated changes to the ODCM: 

a. Shall be documented and records of reviews performed shall be 
retained. This documentation shall contain: 

1. Sufficient information to support the change(s) together with 
the appropriate analyses or evaluations justifying the 
change(s), and 

2. A determination that the change(s) maintain the levels of 
radioactive effluent control required by 10 CFR 20.1302, 
40 CFR 190, 10 CFR 50.36a, and 10 CFR 50, Appendix I, and not 
adversely impact the accuracy or reliability of effluent, 
dose, or setpoint calculations; 

b. Shall become effective after the approval of the plant manager; 
and 

c. Shall be submitted to the NRC in the form of a complete, legible 
copy of the entire ODCM as a part of or concurrent with the 
Radioactive Effluent Release Report for the period of the report 

(continued)
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Programs and Manuals 
5.5

5.5 Programs and Manuals

5.5.1

a. Preventive maintenance and periodic visual 
requirements; and 

b. Integrated leak test requirements for each 
cycle intervals or less.

inspection 

system at refueling 

(continued)

INDIA POIT 3 .0-8Aendmient [Rev.0], 00/00/00

Offsite Dose Calculation Manual (ODCM). (continued) 

in which any change in the ODCM was made. Each change shall be 
identified by markings in the margin of the affected pages, clearly 
indicating the area of the page that was changed, and shall indicate 
the date (i.e., month and year) the change was implemented.  

Primary Coolant Sources Outside Containment 

This program provides controls to minimize leakage from those portions 
of systems outside containment that could contain highly radioactive 
fluids during a serious transient or accident to levels as low as 
practicable. The system includes the following: 

a. Residual Heat Removal System: 

b. Cross Connect Between Low Head Recirculation System and High Head 
Safety Injection System; 

C. High Head Safety Injection system (partial); 

d. Reactor Coolant Sampling System; 

e. Post Accident Containment Air Sampling System; 

f. Volume Control Tank (including Reactor Coolant Pump seal return 
line); 

g. Containment Hydrogen Monitoring system.  

The program shall include the following:

5-.5.2
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Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.3 Post Accident Sampling 

This program provides controls that ensure the capability to obtain and 
analyze reactor coolant, radioactive gases, and particulates in plant 
gaseous effluents and containment atmosphere samples under accident 
conditions.  

The program shall include the following: 

a. Training of personnel; 

b. Procedures for sampling and analysis; and 

C. Provisions for maintenance of sampling and analysis equipment.  

5.5.4 Radioactive Effluent Controls Program 

This program conforms to 10 CFR 50.36a for the control of radioactive 
effluents and for maintaining the doses to members of the public from 
radioactive effluents as low as reasonably achievable. The program 
shall be contained in the 00CM. shall be implemented by procedures, and 
shall include remedial actions tobe taken whenever the program limits 
are exceeded. The program shall include the following elements: 

a. Limitations on the functional capability of radioactive liquid and 
gaseous monitoring instrumentation including surveillance tests 
and setpoint determination in accordance with the methodology in 
the ODCM; 

b. Limitations on the concentrations of radioactive material released 
in liquid effluents to unrestricted areas, conforming to 10 times 
the concentration values in 10 CFR 20, Appendix B, Table 2, 
Column 2; 

C. Monitoring, sampling, and analysis of radioactive liquid and 
gaseous effluents in accordance with 10 CFR 20.1302 and with the 
methodology and parameters in the 00CM; 

(continued)
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Programs and Manuals 
5.5 

5.5 Programs and Manuals 

5.5.4 Radioactive Effluent Controls Program (continued) 

d. Limitations on the annual and quarterly doses or dose commitment 
to a member of the public from radioactive materials in liquid 
effluents released from each unit to unrestricted areas, 
conforming to 10 CFR 50, Appendix I: 

e. Determination of cumulative and projected dose contributions from 
radioactive effluents for the current calendar quarter and current 
calendar year in accordance with the methodology and parameters in 
the ODCM at least every 31 days; 

f. Limitations on the functional capability and use of the liquid and 
gaseous effluent treatment systems to ensure that appropriate 
portions of these systems are used to reduce releases of 
radioactivity when the projected doses in a period of 31 days 
would exceed 2% of the guidelines for the annual dose or dose 
commitment, conforming to 10 CFR 50, Appendix I: 

g. Limitations on the dose rate resulting from radioactive material 
released in gaseous effluents to areas beyond the site boundary 
shall be limited to the following: 

a. For noble gases: Less than or equal to a dose rate of 500 
mrems/yr to the total body and less than or equal to a dose 
rate of 3000 mrems/yr to the skin, and 

b. For iodine-131, tritium, and for all radionuclides in 
particulate form with half-lives greater than 8 days: Less 
than or equal to dose rate of 1500 mrems/yr to any organ.  

h. Limitations on the annual and quarterly air doses resulting from 
noble gases released in gaseous effluents from each unit to areas 
beyond the site boundary, conforming to 10 CFR 50, Appendix I: 

(continued)
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Programs and Manuals 
5.5

5.5 Programs and Manuals

5.5.4 Radioactive Effluent Controls Program (continued) 

i. Limitations on the annual and quarterly doses to a member of the 
public from iodine-131, tritium, and all radionuclides in 
particulate form with half lives > 8 days in gaseous effluents 
released from each unit to areas beyond the site boundary, 
conforming to 10 CFR 50, Appendix I; and 

j. Limitations on the annual dose or dose commitment to any member of 
the public due to releases of radioactivity and to radiation from 
uranium fuel cycle sources, conforming to 40 CFR 190.  

Component Cyclic or Transient Limit 

This program provides controls to track the FSAR, Section 4.1.5, cyclic 
and transient occurrences to ensure that components are maintained 
within the design limits.  

Reactor Coolant Pump Flywheel Inspection Program

This program shall provide for the inspection of each reactor coolant 
Pump f lywheel. The program shall include inspection frequencies and 
acceptance criteria. The inspection frequency will ensure that each 
reactor coolant pump flywheel is surface and volumetrically inspected 
within 10 years after a flywheel is placed in service following 
inspection.  

(continued)
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Inservice Testing Program

This program provides controls for inservice testing of ASME Code 
Class 1, 2, and 3 components including applicable supports. The 
program shall include the following:

a. Testing frequencies specified in Section XI of the ASME 
Pressure Vessel Code and applicable Addenda as follows:

ASME Boiler and Pressure 
Vessel Code and 
applicable Addenda 
terminology for 
inservice testing 
activities

Boiler and

Requi red Frequencies 
for performing inservice 
testing activities

Weekly 
Monthly 
Quarterly or every 
3 months 

Semiannually or 
every 6 months 

Every 9 months 
Yearly or annually 
Biennially or every 
2 years

least once per 7 
least once per 31

At least once per 92 days

least 
least 
least

once 
once 
once

At least once per 731 days

b. The provisions of SR 3.0.2 
Frequencies for performing 

c. The provisions of SR 3.0.3 
activities; and 

d. Nothing in the ASME Boiler 
construed to supersede the

are applicable to the above required 
inservice testing activities; 

are applicable to inservice testing 

and Pressure Vessel Code shall be 
requirements of any TS.  

(continued)
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5.5.8 Steam Generator (SG) Tube Surveillance Program 

This program provides controls for the inservice inspection of SG tubes 
to assure the continued integrity of the Reactor Coolant System 
pressure boundary and shall include the following: 

a. SG Selection and SG Tube Sample Size 

The minimum sample size shall be in conformance with the 
requirements specified in Table 5.5-1. Selection-and testing-of 
steam generator tubes shall be made on the following basis: 

1. At the first inservice inspection subsequent to the pre
service inspection, six percent of the tubes in each of two 
steam generators shall be inspected as a minimum.  

2. At the second inservice inspection subsequent to the pre
service inspection, twelve percent of the tubes in one of 
the two steam generators not inspected during the first 
inservice inspection shall be inspected as a minimum.  

3. At the third inservice inspection subsequent to the pre
service inspection, twelve percent of the tubes in the 
steam generator not inspected during the first two 
inservice inspections shall be inspected as a minimum.  

4. Fourth and subsequent inservice inspections may be limited 
to one steam generator on a rotating schedule encompassing 
12% of the tubes if the results of the first or previous 
inspections indicate that all steam generators are 
performing in like manner. Under some circumstances, the 
operating conditions in one or more steam generators may be 
found to be more severe than those in other steam 
generators. Under such circumstances, the sample sequences 
should be modified to inspect the steam generator with the 
most severe conditions.  

5. Unscheduled inspections should be conducted on the affected 
steam generator(s) in accordance with the first sample 

(continued)
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5.5.8 Steam Generator (SG) Tube Surveillance Program (continued) 

inspection specified in Table 5.5-1 in the event of 
primary-to-secondary tube leaks (not including leaks 
originated from tube-to-tube sheet welds) exceeding 
technical specifications, a seismic occurrence greater than 
an operating basis earthquake, a loss-of-coolant accident 
requiring actuation of engineered safeguards, or a major 
steam line or feedwater line break.  

b. SG Tube Selection Criteria 

1. Tubes for the inspection should be selected on a random 
basis except where experience in similar plants with 
similar water chemistry indicates critical areas to be 
inspected.  

2. The first sample inspection subsequent to the pre-service 
inspection should include all non-plugged tubes that 
previously had detectable wall penetration (> 20%) and 
should also include tubes in those areas where experience 
has indicated potential problems.  

3. The second and third sample inspections in Table 5.5-1 may 
be limited to the partial tube inspection only, 
concentrating on tubes in the areas of the tube sheet array 
and on the portion of the tube where tubes with 
imperfections were found.  

4. In all inspections, previously degraded tubes must exhibit 
significant (>10%) further wall penetration to be included 
in the percentage calculation for the result categories in 
Table 5.5-1.  

c. Inspection FREQUENCY 

1. Inservice inspections should be not less than 12 or more 
than 24 calendar months after the previous inspection.  

(continued)
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5.5.8 Steam Generator (SG) Tube Surveillance Program (continued) 

2. If the results of two consecutive inspections, not 
including the preservice inspection, all fall into 
the C-1 category, the frequency of inspection may be 
extended to 40-month intervals. Also, if it can be 
demonstrated through two consecutive inspections that 
previously observed degradation has not continued and no 
additional degradation has occurred, a 40-month inspection 
interval may be initiated.  

3. SR 3.0.2 is applicable to the Steam Generator Tube 
Surveillance Program test frequencies.  

d. Classification of Test Results 

1. Definitions: 

Imperfection is an exception to the dimension, finish, or 
contour required by drawing or specification.  

Degradation means a service-induced cracking, wastage, wear 
or corrosion.  

Degraded Tube is a tube that contains imperfections caused 
by degradation large enough to be reliably detected by eddy 
current inspection. This is considered to be 20% 
degradation.  

% Degradation is an estimate % of the tube wall thickness 
affected or removed by degradation.  

Defect is an imperfection of such severity that it exceeds 
the plugging limit. A tube containing a defect is 
defective.  

(continued)
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5.5.8 Steam Generator (SG) Tube Surveillance Program (continued) 

Tube Plugging Limit is the tube imperfection depth at or beyond 
which the tube must either be removed from service or repaired.  
This is considered to be an imperfection depth of 40%.  

Sleeve Plugging Limit is the sleeve imperfection depth at or 
beyond which the sleeved tube must be removed from service 
or repaired. This is considered to be an imperfection depth of 
40% for tube sleeves.  

Tube Inspection is a full length inspection for the initial 3% 
sample specified in Table 5.5-1. Supplemental sample 
inspections (after the initial 3% sample) may be limited to a 
partial length inspection concentrating on those locations where 
degradation has been found.  

2. Results Classifications 

The results of each sampling examination of a steam 
generator shall be classified into the following three 
categories: 

Category C-i: Less than 5% of the total tubes inspected are 
degraded tubes and none are defective.  

Category C-2: One or more but not more than 1% of the total 
tubes inspected are defective or between 5 and 10% of the 
tubes inspected are degraded tubes.  

Category C-3: More than 10% of the total tubes inspected 
are degraded or more than 1% of the tubes inspected are 
defectivye.  

e. Corrective Action 

1. The inspection result classification and the corresponding 
required action are specified in Table 5.5-1.  

(continued)
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5.5.8.

Amendment [Rev.0], 00/00/00

Steam Generator (SG) Tube Surveillance Program (continued) 

2. All leaking tubes and defective tubes should be plugged or 
repaired.  

3. Results of steam generator tube inspections which fall into 
Category C-3 of Table 5.5-1 require notification of the NRC 
within 15 days of this determination.  

4. NRC approval prior to startup is required when SG Tube 
Inspections identify Category C-3 degradation or defects in more 
than one SG.  

(continued)
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TABLE 5.5-1 (page 1 of 2) 
STEAM GENERATOR TUBE INSPECTION 

First Sampl e Second Sam ple Third Sam le 

Result Required Result Required Result Required 
Action Action Action 

C-I Acceptable for C-1 Acceptable for C-I Acceptable for 
Service Service Service 

C-2 Plug or Repair C-I Acceptable for N/A N/A 
defective tubes Service 

AND C-2 Plug or Repair C-i Acceptable for 
defective tubes Service 

Inspect 
additional 2S AND C-2 Plug or Repair 
tubes in this SG defective tubes 

Inspect 
additional 4S AND 
tubes in this SG 

Acceptable for 
Service 

C-3 Inspect all tubes 
in this SG 

AND 

Plug or Repair 

defective tubes 

AND 

Inspect 2S tubes 
in each other SG 

C-3 Inspect all tubes N/A N/A 

in this SG 

AND 

Plug or Repair 
defective tubes 

AND 

Inspect 2S tubes 
in each other SG 

(continued)
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TABLE 5.5-1 (page 2 of 2) 
STEAM GENERATOR TUBE INSPECTION 

First Samp1le -Second Sample Third Sample 

Result Required Result Required Result Required 
______Action Action _ ____Action 

C-3 Inspect all tubes AllI Acceptable for N/A 
in this SG other Service 

SGs C-1 
AND 

Some SGs Plug or Repair 
Plug or Repair C-2 defective tubes 
defective tubes AND 

No other AND 
AND SG C-3 

Inspect 2S tubes Inspect additional 
in each other SG 4S tubes in this 

__________ SG 

Other SG Inspect all tubes 
C-3 in all SGs.  

AND 

Plug or Repair 
defective tubes 

AND 

Report and NRC 
Approval required 
prior to startup 

Sample Size shall consist of a minimum of S tubes per Steam Generator (SG) 

S=3(N/n)% 

where: 

N is the number of steam generators in the plant 

n is the number of steam generators inspected during an examination 

Result Classifications (C-1, C-2 and C-3) are defined in Section 5.5.8.d.  

(continued)
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5.5.9 Secondary Water Chemistry Program

This program provides controls for monitoring secondary water 
chemistry to inhibit SG tube degradation. The program shall include: 

a. Identification of a sampling schedule for the critical variables 
and control points for these variables; 

b. Identification of the procedures used to measure the values of 
the critical variables; 

C. Identification of process sampling points, which shall include 
monitoring the condenser hot wells for evidence of condenser in 
leakage; 

d. Procedures for the recording and management of data; 

e. Procedures defining corrective actions for all off control point 
chemistry conditions; and 

f. A procedure identifying the authority responsible for the 
interpretation of the data and the sequence and timing of 
administrative events, which is required to initiate corrective 
action.  

(continued)
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5.5.10 Ventilation Filter Testing Program (VFTP) 

This program provides controls for implementation of required testing 
the ventilation filter function for the Fuel Storage Building 
Emergency Ventilation System, Control Room 'Ventilation System, 
Containment Fan Cooler Units, and Containment Purge System.  

Applicable tests described in Specifications 5.5.10.a, 5.5.10.b, 
5.5.10.c and 5.5.10.d shall be performed: 

1) After 720 hours of charcoal adsorber use since the last 
test; and, 

2) After 24 months of standby service for the Fuel Storage 
Building Emergency Ventilation System, Control Room 
Ventilation System, and Containment Fan Cooler Units; and, 

3) After 18 months of standby service for the Containment 
Purge System; and, 

4) After each complete or partial replacement of the HEPA 
filter train or charcoal adsorber filter; and, 

5) After any structural maintenance on the system housing that 
could alter system integrity; and, 

6) After significant painting, fire, or chemical release in 
any ventilation zone communicating with the system while it 
is in operation.  

SR 3.0.2 is applicable to the Ventilation Filter Testing 
Program.  

(continued)
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Ventilation Filter Testing Program (VFTP) (continued)

a. Demonstrate for each system that an inplace test of the high 
efficiency particulate air (HEPA) filters shows the specified 
penetration and system bypass leakage when tested in accordance 
with the referenced standard at the flowrate specified below.  

Venti 1 ati on Removal 
System Efficiency Flowrate (cfm) Reference Standard 

Fuel Storage 
BuilIdi ng Buildigec 80% to 120% of 
Emergency 1 99% design accident Regulatory Guide 1.52, Rev 2, 
Ventilation rate Sections C.5.a and C.5.c 
System rt 

Control Room 80% to 120% of Regulatory Guide 1.52, Rev 2, 
Ventilation 2t 99% design accident Sections C.5.a and C.5.c 
System rate 

Containment 80% to 120% of Regulatory Guide 1.52, Rev 2, 
Fan Cooler > 99% design accident Sections C.5.a and C.5.c 
Units rate 

90C to o10t of Regulatory Guide 1.52, Rev 2, 
Containment design operating Sections C.5.a and C.5.c 
Purge System rate

(continued)
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Ventilation Filter Testing Program (VFTP) (continued) 

b. Demonstrate for each system that an inplace test of the charcoal 
adsorber shows the specified penetration and system bypass 
leakage when tested in accordance with the referenced standard 
at the flowrate specified below.

Fuel Storage 
Building 
Emergency 
Ventilation 
System

> 99%

80% to 120% of 
design accident 

rate

Reference Standard

Regulatory Guide 1.52, Rev 2, 
Sections C.5.a and C.5.d

Control Room 80% to 120% of 
Ventilation 99% design accident Regulatory Guide 1.52, Rev 2, 
System rate Sections C.5.a andC.5.d 

80% to 120% of 
Containment Fan design accident Regulatory Guide 1.52, Rev 2, 

rate Sections C.5.a and C.5.d 

90% to 110% of Regulatory Guide 1.52, Rev 2, 
Containment design Sections C.5.a and C.5.d 
Purge System operating rate

(continued)
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Ventilation Filter Testing Program (VFTP) (continued)

c. Demonstrate for each system that a laboratory test of a sample of 
the charcoal adsorber shows the methyl iodide removal efficiency 
specified below when tested at the conditions specified below.  

Flow 
Methyl velocity 
iodide equivalent 
removal Methyl iodide to 

Ventilation efficiency inlet following Relative 
System (): concentration flow rate Temperature Humidity 

(mg/n9): (cfm): (degrees F): (): 

Fuel 
Storage 80% to 
Building 120% of 
Emergency > 90 0.05 to 0.15 design > 125 95 
Ventilation accident 
System rate 

Control 80% to 
Room 120% of 
Ventilation > 90 0.05 to 0.15 design 125 95 
System accident 

rate 

Containment 80% to 
Fan Cooler 120% of 
Units 85 5 to 15 design 250 95 

accident 
rate 

Containment 80% to 
Purge 120% of 
System 90 design 

operating 
rate

* Per test 5.b in Table 2 of Regulatory Guide 1.52, March 19978.

(continued)
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Ventilation Filter Testing Program (VFTP) (continued)

d. Demonstrate for each system that the pressure drop across the 
combined HEPA filters, the demisters and prefilters (if 
installed), and the charcoal adsorbers is less than the value 
specified below when tested at the flowrate specified below.  

Ventilation System Delta P 
(inches wq) Flowrate (cfm): 

Fuel Storage Building 
Emergency Ventilation System 6 90% of design accident rate 

Control Room Ventilation 

System 6 > 90X of design accident rate 

Coitairnim Fan Cooler Units 6 a 90X of design accident rate

(continued)
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5.5.11 Explosive Gas and Storage Tank Radioactivity Monitoring Program 

This program provides controls for potentially explosive gas mixtures 
contained in the Waste Gas Holdup System, the quantity of radioactivity 
contained in gas storage tanks, and the quantity of radioactivity 
contained in unprotected outdoor liquid storage tanks. The quantities of 
radioactivity in gas and liquid radwaste storage tanks shall be 
determined in accordance with methodology and parameters specified in the 
ODCM.  

The program shall include: 

a. The limits for concentrations of hydrogen and oxygen in the Waste 
Gas Holdup System and a surveillance program to ensure the limits 
are maintained. Such limits shall be appropriate to the system's 
design criteria (i.e., whether or not the system is designed to 
withstand a hydrogen explosion); 

b. A surveillance program to ensure that the quantity of radioactivity 
contained in each gas storage tank shall be limited to less than or 
equal to 50,000 curies noble gases (considered as DOSE EQUIVALENT 
Xe-133); and 

c. A surveillance program to ensure that the quantity of radioactivity 
contained in all outdoor liquid radwaste tanks that are not 
surrounded by liners, dikes, or walls, capable of holding the tanks' 
contents and that do not have tank overflows and surrounding area 
drains connected to the Liquid Radwaste Treatment System is less 
than or equal to 10 curies, excluding tritium and dissolved or 
entrained noble gases.  

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Explosive 
Gas and Storage Tank Radioactivity Monitoring Program surveillance 
frequencies.  

(continued)
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5.5.12 Diesel Fuel Oil Testing Program 

A diesel fuel oil testing program to implement required testing of both 
new fuel oil and stored fuel oil shall be established. The program shall 
include sampling requirements, testing requirements, and acceptance 
criteria, all in accordance with applicable ASTh Standards.  

Program requirements--for the DG fuel oil-storage tanks will ensure the 
following: 

a. Acceptability of new fuel oil for use prior to addition to storage 
tanks by determining that the fuel oil has: 

1. an API gravity or an absolute specific gravity within limits, 

2. a flash point and kinematic viscosity within limits for ASTM 2D 
fuel oil, and 

3. a clear and bright appearance with proper color.  

b. Within 31 days following addition of new fuel oil to storage tanks, 
verify that the properties of the new fuel oil, other than those 
addressed in 5.5.12.a, are within limits for applicable ASTM 
standards; and 

C. Every 31 days, verify total particulate concentration of the fuel 
oil is :g 10 rng/l when tested in accordance with applicable ASTh 
standards.  

Program requirements for the reserve storage tanks will ensure the 
following: 

a. Fuel oil is commercial grade and compatible for use with the 1P3 
diesels.  

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Diesel fuel 
Oil Testing Program testing frequencies.  

(continued)
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5.5.13 Technical Specifications (TS) Bases Control Program 

This program-provides a means for processing changes to the Bases of 
,these Technical Specifications.  

a. Changes to the Bases of the TS shall be made under appropriate 
administrative controls and reviews.  

b. Licensees may make changes to Bases without prior NRC approval 
provided the changes do not involve either of the following: 

1. a change in the TS incorporated in the license; or 

2. a change to the updated FSAR or Bases that involves an unreviewed 
safety question as defined in 10 CFR 50.59.  

c. The Bases Control Program shall contain provisions to ensure that 
the Bases are maintained consistent with the FSAR.  

d. Proposed changes that do not meet the criteria of Specification 
5.5.13.b above shall be reviewed and approved by the NRC prior to 
implementation. Changes to the Bases implemented without prior NRC 
approval shall be provided to the NRC on a frequency consistent with 
10 CFR 50.71(e).  

5.5.14 Safety Function Determination Program (SFDP) 

This program ensures loss of safety function is detected and appropriate 
actions taken. Upon entry into LCO 3.0.6, an evaluation shall be made to 
determine if loss of safety function exists. Additionally, other 
appropriate actions'may be taken as a result of the support system 
inoperability and corresponding exception to entering supported system 
Condition and Required Actions. This program implements the requirements 
of LCO 3.0.6. The SFDP shall contain the following: 

a. Provisions for cross train checks to ensure a loss of the capability 
to perform the safety function assumed in the accident analysis does 
not go undetected; 

(continued)
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5.5.14 Safety Function Determination Program (SFDP) (continued) 

b. Provisions for ensuring the plant is maintained in a safe condition 
if a loss of function condition exists; 

c. Provisions to ensure that an inoperable supported system's 
Completion Time is not inappropriately extended as a result of 
multiple support system inoperabilities; and 

d. Other appropriate limitations and remedial or compensatory actions.  

A loss of safety function exists when, assuming no concurrent single 
failure, a safety function assumed in the accident analysis cannot be 
performed. For the purpose of this program, a loss of safety function 
may exist when a support system is inoperable, and: 

a. A required system redundant to the system(s) supported by the 
inoperable support system is also inoperable: or 

b. A required system redundant to the system(s) in turn supported by 
the inoperable supported system is also inoperable; or 

c. A required system redundant to the support system(s) for the 
supported systems (a) and (b) above is also inoperable.  

The SFDP identifies where a loss of safety function exists. If a loss of 
safety function is determined to exist by this program, the appropriate 
Conditions and Required Actions of the LCO in which the loss of safety 
function exists are required to be entered.  

(continued)
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5.5.15 Containment Leakage Rate Testing Program 

A program shall be established to implement the leakage rate testing of 
the containment as required by 10 CFR 50.54(o) and 10 CFR 50, Appendix J, 
Option B, as modified by approved exemptions. This program shall be in 
accordance with the guidelines contained in Regulatory Guide 1.163, 
"Performance-Based Containment Leak Test Program, dated September 1995" 
as modified by the following exception: 

ANS 56.8-1994, Section 3.3.1: WCCPPS isolation valves are not 
Type C tested.  

The maximum allowable primary containment leakage rate, La, at a minimum 
test pressure equal to Pal shall be 0.1% of primary containment air 
weight per day. Pa is the peak calculated containment internal pressure 
related to the design basis accident.  

Leakage acceptance criteria are: 

a. Containment leakage rate acceptance criterion is < 1.0 La. During 
the first unit startup following testing in accordance with this 
program, the leakage rate acceptance criteria are < 0.60 La for the 
Type B and C tests and < 0.75 La for Type A tests; 

b. Air lock testing acceptance criteria are: 

1) Overall air lock leakage rate is < 0.05 La when 
tested at > Pal 

2) For each door, leakage rate is < 0.01 La when pressurized 
to > Pal 

c. Isolation Valve Seal Water System leakage rate acceptance criterion 
is 14,700 cc/hr at 1.1 Pa

SR 3.0.2 is not applicable to the Containment Leakage Rate Testing 
Program because testing Frequencies are established by 10 CFR 50, 
Appenddix J.  

SR 3.0.3 is applicable to the Containment Leakage Rate Testing Program.
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5.0 ADMINISTRATIVE CONTROLS 

5.6 Reporting Requirements 

The following reports shall be submitted in accordance with 10 CFR 50.4.  

5.6.1 Occupational Radiation Exposure Report 

A tabulation on an annual basis of the number of station, utility, and 
other personnel (including contractors), for whom monitoring was 
performed, receiving an annual deep dose equivalent ; 100 mrems and the 
associated collective deep dose equivalent (reported in person - rem) 
according to work and job functions (e.g., reactor operations and 
surveillance, inservice inspection, routine maintenance, special 
maintenance, waste processing, and refueling). This tabulation 
supplements the requirements of 10 CFR 20.2206. The dose assignments to 
various duty functions may be estimated based on pocket ionization 
chamber, thermoluminescence dosimeter (TLD), electronic dosimeter, or 
film badge measurements. Small exposures totaling < 20 percent of the 
individual total dose need not be accounted for. In the aggregate, at 
least 80 percent of the total deep dose equivalent received from external 
sources should be assigned to specific major work functions. The report 
covering the previous calendar year shall be submitted by April 30 of 
each year.  

5.6.2 Annual Radiological Environmental Operating Report 

--------------------------------- NOTE ...............................  
A single submittal may be made for a multiple unit station. The 
submittal should combine sections common to all units at the station.  
....................-------------------------------------------------

The Annual Radiological Environmental Operating Report covering the 
operation of the unit during the previous calendar year shall be 
submitted by May 15 of each year. The report shall include summaries, 
interpretations, and analyses of trends of the results of the 
radiological environmental monitoring program for the reporting period.  
The material provided shall be consistent with the objectives outlined in 
the Offsite Dose Calculation Manual (ODCM), and in 10 CFR 50, Appendix I, 
Sections IV.B.2, IV.B.3, and IV.C.  

(continued)
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5.6.2 Annual Radiological Environmental Operating Report (continued) 

A full listing of the information to be contained in the Annual 
Radioactive Effluent Release Report is provided in the ODCM.  

5.6.3 Radioactive Effluent Release Report 

------------ ------------ ----------NOTE ......... .......... ....- ----
A single submittal may be made for a multiple unit station. The 
submittal shall combine sections common to all units at the station; 
however, for units with separate radwaste systems, the submittal shall 
specify the releases of radioactive material from each unit.  
....................-------------------------------------------------

The Radioactive Effluent Release Report covering the operation of the 
unit in the previous year shall be submitted prior to May 1 of each year 
in accordance with 10 CFR 50.36a. The report shall include a summary of 
the quantities of radioactive liquid and gaseous effluents and solid 
waste released from the unit. The material provided shall be consistent 
with the objectives outlined in the ODCM and Process Control Program and 
in conformance with 10 CFR Part 50.36a and 10 CFR 50, Appendix I, 
Section IV.B.1.  

5.6.4 Monthly Operating Reports 

Routine reports of operating statistics and shutdown experience, 
including documentation of all challenges to the pressurizer power 
operated relief valves or pressurizer safety valves, shall be submitted 
on a monthly basis no later than the 15th of each month following the 
calendar month covered by the report.  

5.6.5 CORE OPERATING LIMITS REPORT (COLR) 

a. Core operating limits shall be established prior to each reload 
cycle, or prior to any remaining portion of a reload cycle, and 
shall be documented in the COLR for the following: 

(continued)
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5.6 

5.6 Reporting Requirements (continued) 

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) 

1. Specification 3.2.3, AXIAL FLUX DIFFERENCE (AFD); 

2. Specification 3.2.1, Heat Flux Hot Channel Factor (FQ(Z)); 

3. Specification 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor; 

4. Specification 3.1.5, Shutdown Bank Insertion Limits; and 

5. Specification 3.1.6, Control Bank Insertion Limits.  

b. The analytical methods used to determine the core operating limits 
shall be those previously reviewed and approved by the NRC, 
specifically those described in the following documents: 

1. WCAP-9272-P-A, "WESTINGHOUSE RELOAD SAFETY EVALUATION 
METHODOLOGY," July 1985 (W Proprietary). (Specifications 3.  
1.5, Shutdown Bank Insertion Limits, 3.1.6, Control Bank 
Insertion Limits, and 3.2.2, Nuclear Enthalpy Rise Hot Channel 
Factor); 

2a. WCAP-8385, "POWER DISTRIBUTION CONTROL AND LOAD FOLLOWING 
PROCEDURES, TOPICAL REPORT," September 1974 (W Proprietary).  
(Specification 3.2.3, Axial Flux Difference (AFD) (Constant 
Axial Offset Control); 

2b. T. M. Anderson to K. Kneil (Chief of Core Performance Branch, 
NRC) January 31, 1980 -- Attachment: Operation and Safety 
Analysis Aspects of an Improved Load Follow Package.  
(Specification 3.2.3, Axial Flux Difference (AFD) (Constant 
Axial Offset Control)); 

2c. NUREG-0800, Standard Review Plan, U.S. Nuclear Regulatory 
Commission, Section 4.3, Nuclear Design, July 1981. Branch 
Position CPB 4.3-1, Westinghouse Constant Axial Offset Control 
(CAOC), Rev. 2, July 1981. (Specification 3.2.3, Axial Flux 
Difference (AFD) (Constant Axial Offset Control)); 

(continued)
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5.6 

5.6 Reporting Requirements (continued) 

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued) 

3a. WCAP-9220-P-A, Rev. 1, "WESTINGHOUSE ECCS EVALUATION MODEL
1981 VERSION," February. 1982 (W Proprietary). (Specification 
3.2.1, Heat Flux Hot Channel Factor (FQ(Z))); 

3b. WCAP-9561-P-A ADD. 3, Rev. 1, "BART A-i: A COMPUTER CODE FOR 
THE BEST ESTIMATE ANALYSIS OF REFLOOD TRANSIENTS, SPECIAL 
REPORT: THIMBLE MODELING W ECCS EVALUATION MODEL," July 1986 
(W Proprietary). (Specification 3.2.1, Heat Flux Hot Channel 
Factor (FQ(Z))); 

3c. WCAP-10266-P-A Rev. 2, "THE 1981 VERSION OF WESTINGHOUSE 
EVALUATION MODEL USING BASH CODE," March 1987, (W 
Proprietary).(Specification 3.2.1, Heat Flux Hot Channel 
Factor (FQ(Z))); 

3d. WCAP-10054-P-A, "SMALL BREAK ECCS EVALUATION MODEL USING 
NOTRUMP CODE," (W Proprietary). (Specification 3.2.1, Heat 
Flux Hot Channel Factor (FQ(Z)); 

3e. WCAP-10079-P-A, "NOTRUMP NODAL TRANSIENT SMALL BREAK AND 
GENERAL NETWORK CODE," (W Proprietary). (Specification 3.2.1, 
Heat Flux Hot Channel Factor (FQ(Z))); and 

3f. WCAP-12610, "VANTAGE+ Fuel Assembly Report," (W Proprietary).  
(Specification 3.2.1, Heat Flux Hot Channel Factor).  

c. The core operating limits shall be determined such that all 
applicable limits (e.g., fuel thermal mechanical limits, core 
thermal hydraulic limits, Emergency Core Cooling Systems (ECCS) 
limits, nuclear limits such as SDM, transient analysis limits, and 
accident analysis limits) of the safety analysis are met.  

d. The COLR, including any midcycle revisions or supplements, shall be 
provided for each reload cycle to the NRC.  

(continued)
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5.6 

5.6 Reporting Requirements (continued) 

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS REPORT 
(PTLR) 

a. RCS pressure and temperature limits for heat up, cooldown, low 
temperature operation, criticality, and hydrostatic testing as well 
as heatup and cooldown rates shall be established and documented in 
the PTLR for the following: 

1. Specification 3.4.3 RCS Pressure and Temperature (P/T) Limits; 
and 

2. Specification 3.4.12, Low Temperature Overpressure Protection 
(LTOP): 

b. The analytical methods used to determine the RCS pressure and 
temperature limits shall be those previously reviewed and approved 
by the NRC, specifically those described in the following documents: 

Reg. Guide 1.99, Radiation Embrittlement of Reactor Vessel 
Materials, Rev 2, and Safety Evaluation by the Office for Nuclear 
Reactor Regulation Related to Amendment 109 to Facility Operating 
License No. DPR-64, Indian Point Nuclear Generating Station No. 3.  

c. The PTLR shall be provided to the NRC for each reactor vessel 
fluence period and for any revision or supplement thereto.  

5.6.7 Post Accident Monitoring Instrumentation (PAM) Report 

When a report is required by LCO 3.3.3, "Post Accident Monitoring (PAM) 
Instrumentation," a report shall be submitted within the 14 days. The 
report shall outline the preplanned alternate method of monitoring, the 
cause of the inoperability, and the plans and schedule for restoring the 
instrumentation channels of the Function to OPERABLE status.
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5.6 

5.6 Reporting Requirements (continued) 

5.6.8 Steam Generator Tube Inspection Report 

The number of tubes plugged or repaired in each steam generator during 
each inservice inspection of steam generator tube shall be reported to 
the Commission within 15 days following the inspection.  

Complete results of the steam generator tube inservice inspections shall 
be reported in writing on an annual basis for the period in which the 
inspection was completed per Specification 5.5.8. This report shall 
include: 

a. Number and extent of tubes inspected.  

b. Location and percent of wall-thickness penetration for each 
indication of an imperfection.  

c. Identification of the tubes plugged and the tubes repaired.
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5'.7 

5.0 ADMINISTRATIVE CONTROLS 

5.7 High Radiation Area 

5.7.1 Pursuant to 10 CFR 20. paragraph 20.1601(c), in lieu of the requirements 
of 10 CFR 20.1601, each high radiation area, as defined in 10 CFR 20, in 
which the intensity of radiation is > 100 mremf hr but < 1000 mrem/hr, 
shall be barricaded and conspicuously posted as a high radiation area and 
entrance thereto shall be controlled by requiring issuance of a Radiation 
Work Permit (RWP). Individuals qualified in radiation protection 
procedures (e.g. , radiation protection technicians) or personnel 
continuously escorted by such individuals may be exempt from the RWP 
issuance requirement during the performance of their assigned duties in 
high radiation areas with exposure rates < 1000 mrem/hr, provided they 
are otherwise following plant radiation protection procedures for entry 
into such high radiation areas.  

Any individual or group of individuals permitted to enter such areas 
shall be provided with or accompanied by one or more of the fol-lowing: 

a. A radiation monitoring device that continuously indicates the 
radiation dose rate in the area.  

b. A radiation monitoring device that continuously integrates the 
radiation dose rate in the area and alarms when a preset integrated 
dose is received. Entry into such areas with this monitoring device 
may be made after the dose rate levels in the area have been 
established and personnel are aware of them.  

c. An individual qualified in radiation protection procedures with a 
radiation dose rate monitoring device, who is responsible for 
providing positive control over the activities within the area and 
shall perform periodic radiation surveillance at the frequency 
specified by the radiation protection manager in the RWP.  

5.7.2 In addition to the requirements of Specification 5.7.1, areas with 
radiation levels t 1000 mrem/hr shall be provided with locked-or 
continuously guarded doors to prevent unauthorized entry and the keys 
shall be maintained under the administrative control of the shift 
supervisor on duty or health physics supervision.
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Reactor Core SLs 
B 2.1.1 

B 2.0 SAFETY LIMITS (SLs) 

B 2.1.1 Reactor Core SLs 

BASES 

BACKGROUND GDC 10 (Ref. 1) requires that specified acceptable fuel design 
limits are not exceeded during steady state operation, normal 
operational transients, and anticipated operational occurrences 
(AQOs). This is accomplished by having a departure from nucleate 
boiling (DNB) design basis, which corresponds to a 95% 
probability at a 95% confidence level (the 95/95 DNB criterion) 
that DNB will not occur and by requiring that fuel centerline 
temperature stays below the melting temperature.  

The restrictions of thi s SL prevent overheating of the fuel and 
cladding, as well as possible cladding perforation, that would 
result in the release of fission products to the reactor coolant.  
Overheating of the fuel is prevented by maintaining the steady 
state peak linear heat rate (LHR) below the level at which fuel 
centerline melting occurs. Overheating of the fuel cladding is 
prevented by restricting fuel operation to within the nucleate 
boiling regime, where the heat transfer coefficient is large and 
the cladding surface temperature is slightly above the coolant 
saturation temperature.  

Fuel centerline melting occurs when the local LHR, or power 
peaking, in a region of the fuel is high enough to cause the fuel 
centerline temperature to reach the melting point of the fuel.  
Expansion of the pellet upon centerline melting may cause the 
pellet to stress the cladding to the point of failure, allowing 
an uncontrolled release of activity to the reactor coolant.  

Operation above the boundary of the nucleate boiling regime could 
result in excessive cladding temperature because of the onset of 
DNB and the resultant sharp reduction in heat transfer 
coefficient. Inside the steam film, high cladding temperatures 
are reached, and a cladding water (zirconium water) reaction may 
take place. This chemical reaction results in oxidation of the 
fuel cladding to a structurally weaker form. This weaker form 
may lose its integrity, resulting in an uncontrolled release of 
activity to the reactor coolant.
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Reactor Core SLs 
B 2.1.1 

BASES 

BACKGROUND (Continued) 

The proper functioning of the Reactor Protection System (RPS) and 
steam generator safety valves prevents violation of the reactor 
core SLs.  

APPLICABLE SAFETY ANALYSES 

The fuel cladding must not sustain damage as a result of 
normal operation and AQOs. The reactor core SLs are 
established to preclude violation of the following fuel design 
criteria: 

a. There must be at least 95% probability at a 95% confidence 
level (the 95/95 DNB criterion) that the hot fuel rod in 
the core does not experience DNB; and 

b. The hot fuel pellet in the core must not experience 
centerline fuel melting.  

The Reactor Protection System (Ref. 2), in combination with all 
the LCOs, are designed to prevent any anticipated combination of 
transient conditions for Reactor Coolant System (RCS) 
temperature, pressure, and THERMAL POWER level that would result 
in a departure from nucleate boiling ratio (DNBR) of less than 
the DNBR limit and preclude the existence of flow instabilities.  

Automatic enforcement of these reactor core SLs is provided by 
the following functions: 

a. High pressurizer pressure trip; 

b. Low pressurizer pressure trip; 

c. Overtemperature AT trip; 

d. Overpower AT trip; 

e. Power Range Neutron Flux trip; and
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Reactor Core SLs 
B 2.1.1 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

f. Steam generator safety valves.  

The limitation that the average enthalpy in the hot leg be less 
than or equal to the enthalpy of saturated liquid also ensures 
that the AT measured by instrumentation, used in the RPS design 
as a measure of core power, is proportional to core power.  

The SLs represent a design requirement for establishing the RPS 
trip setpoints identified previously. LCO 3.4.1, "RCS Pressure, 
Temperature, and Flow Departure from Nucleate Boiling (DNB) 
Limits," or the assumed initial conditions of the safety analyses 
(as indicated in the FSAR, Ref. 2) provide more restrictive 
limits to ensure that the SLs are not exceeded.  

SAFETY LIMITS The curves provided in Figure 2.1-1 show the loci of points of 
thermal power, Reactor Coolant System pressure and vessel inlet 
temperature for which the calculated DNBR is no less than the 
Safety Limit DNBR value or the average enthalpy at the vessel 
exit is less than the enthalpy of saturated liquid.  

The calculation of these limits assumes: 

1. FAHR
T
P = F.HN limit at RTP specified in the COLR; 

2. An equivalent steam generator tube plugging level of 
up to 30% in any steam generator provided the 
equivalent average plugging level in all steam 
generators is less than or equal to 24% (Ref. 3); 

3. Reactor coolant system total flow rate of greater than 
or equal to 375,600 gpm as measured at the plant; and, 

4. A reference cosine with a peak of 1.55 for axial power 
shape.
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Reactor Core SLs 
B 2.1.1

BASES

SAFETY LIMITS (continued)

Figure 2.1-1 includes an allowance for an increase in the 
enthalpy rise hot channel factor at reduced power based on the 
expression: 

FaHN - FAHRTP(1 + PFAH(1-P)) 

Where 
P is the fraction of Rated Thermal Power; 
FaHR p is the FH N limit at RTP specified in the COLR; and, 
PFH is the Power Factor Multiplier specified in the COLR.  

When flow or F H is measured, no additional allowances are 
necessary prior to comparison with the limits presented. A 2.9% 
measurement uncertainty on Flow and a 4% measurement uncertainty 
of F H have already been included in the above limits.  

These limiting heat flux conditions are higher than those 
calculated for the range of all control rods fully withdrawn to 
the maximum allowable control rod insertion limit (specified in 
the COLR) assuming the axial power imbalance is within the limits 
of the f(AI) function of the Overtemperature AT trip. When the 
axial power imbalance is not within the tolerance, the axial 
power imbalance effect on the Overtemperature AT trips will 
reduce the setpoints to provide protection consistent with core 
safety limits.

APPLICABILITY SL 2.1.1 only applies in MODES 1 and 2 because these are the only 
MODES in which the reactor is critical. Automatic protection 
functions are required to be OPERABLE during MODES 1 and 2 to 
ensure operation within the reactor core SLs. The steam 
generator safety valves or automatic protection actions serve to 
prevent RCS heatup to the reactor core SL conditions or to 
initiate a reactor trip function, which forces the unit into 
MODE 3. Setpoints for the reactor trip functions are specified 
in LCO 3.3.1, "Reactor Protection System (RPS) Instrumentation." 
In MODES 3, 4, 5, and 6, Applicability is not required since the 
reactor is not generating significant THERMAL POWER.
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Reactor Core SLs 
B 2.1.1

BASES

SAFETY LIMIT VIOLATIONS 

If SL 2.1.1 is violated, the requirement to go to MODE 3 places 
the unit in a MODE in which this SL is not applicable. The 
allowed Completion Time of 1 hour recognizes the importance of 
bringing the unit to a MODE of operation where this SL is not 
applicable, and reduces the probability of fuel damage.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. FSAR, Section 7.2.  

3. WCAP-10705, Safety Evaluation for Indian Point Unit 3 with 
Asymmetric Tube Plugging Among Steam Generators, October 
1984.
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RCS Pressure SL 
B 2.1.2

B 2.0 SAFETY LIMITS (SLs) 

B 2.1.2 Reactor Coolant System (RCS) Pressure SL 

BASES

BACKGROUND The SL on RCS pressure protects the integrity of the RCS against 
overpressurization. In the event of fuel cladding failure, 
fission products are released into the reactor coolant. The RCS 
then serves as the primary barrier in preventing the release of 
fission products into the atmosphere. By establishing an upper 
limit on RCS pressure, the continued integrity of the RCS is 
ensured. According to 10 CFR 50, Appendix A, GDC 14, "Reactor 
Coolant Pressure Boundary," and GDC 15, "Reactor Coolant System 
Design" (Ref. 1), the reactor coolant pressure boundary (RCPB) 
design conditions are not to be exceeded during normal operation 
and anticipated operational occurrences (AOOs). Also, in 
accordance with GDC 28, "Reactivity Limits" (Ref. 1), reactivity 
accidents, including rod ejection, do not result in damage to the 
RCPB greater than limited local yielding.  

The design pressure of the RCS is 2485 psig. During normal 
operation and AOs, RCS pressure is limited from exceeding the.  
design pressure by more than 10%, in accordance with Section III 
of the ASME Code (Ref. 2). To ensure system integrity, all RCS 
components are hydrostatically tested at 125% of design pressure, 
according to the ASME Code requirements prior to initial 
operation when there is no fuel in the core. Following inception 
of unit operation, RCS components shall be pressure tested, in 
accordance with the requirements of ASME Code, Section XI 
(Ref. 3).  

Overpressurization of the RCS could result in a breach of the 
RCPB. If such a breach occurs in conjunction with a fuel 
cladding failure, fission products could enter the containment 
atmosphere, raising concerns relative to limits on radioactive 
releases specified in 10 CFR 100, "Reactor Site Criteria" 
(Ref. 4).
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RCS Pressure SL 
B 2.1.2 

BASES 

APPLICABLE SAFETY ANALYSES 

The RCS pressurizer sifety valves, the main steam safety valves 
(MSSVs), and the reactor high pressure trip have settings 
established to ensure that the RCS pressure SL will not be 
exceeded.  

The RCS pressurizer safety valves are sized to prevent system 
pressure from exceeding the design pressure by more than 10%, as 
specified in Section III of the ASME Code for Nuclear Power Plant 
Components (Ref. 2). The transient that establishes the required 
relief capacity, and hence valve size requirements and lift 
settings, is a complete loss of external load without a direct 
reactor trip. During the transient, no control actions are 
assumed, except that the safety valves on the secondary plant are 
assumed to open when the steam pressure reaches the secondary 
plant safety valve settings, and nominal feedwater supply is 
maintained.  

The Reactor Protection System setpoints (Ref. 5), together with 
the settings of the MSSVs, provide pressure protection for normal 
operation and AOs. The reactor high pressure trip setpoint is 
specifically set to provide protection against overpressurization 
(Ref. 5). The safety analyses for both the high pressure trip 
and the RCS pressurizer safety valves are performed using 
conservative assumptions relative to pressure control devices.  

More specifically, no credit is taken for operation of the 
following: 

a. Pressurizer Power Operated Relief Valves (PORVs); 

b. Atmospheric Dump Valves; 

c. Steam Dump System; 

d. Reactor Control System; 

e. Pressurizer Level Control System; or 

f. Pressurizer Spray.

Revision [Rev.O], 00/00/00INDIAN POINT 3 B 2.1.2- 2



RCS Pressure SL 
B 2.1.2

BASES

SAFETY LIMITS

APPLICABILITY

The maximum transient pressure allowed in the RCS pressure vessel 
under the ASME Code, Section III, is 110% of design pressure.  
The maximum tran~sient pressure allowed in the RCS piping, valvos, 
and fittings under USAS, Section B31-1 (Ref. 6) is 120% of design 
pressure. The most limiting of these two allowances is the 110% 
of design pressure; therefore, the SL on maximum allowable RCS 
pressure is 2735 psig.

SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 and in MODE 6 when 
the reactor vessel head is on because this SL could be approached 
or exceeded in these MODES due to overpressurization events. The 
SL is not applicable in MODE 6 when reactor vessel head is 
removed because the RCS can not be pressurized.

SAFETY LIMIT VIOLATIONS 

If the RCS pressure SL is violated when the reactor is in MODE 1 
or 2, the requirement is to restore compliance and be in MODE 3 
within 1 hour.  

Exceeding the RCS pressure SL may cause immediate RCS failure and 
create a potential for radioactive releases in excess of 
10 CFR 100, "Reactor Site Criteria," limits (Ref. 4).  

The allowable Completion Time of 1 hour recognizes the importance 
of reducing power level to a MODE of operation where the 
potential for challenges to safety systems is minimized.  

If the RCS pressure SL is exceeded in MODE 3, 4. or 5.-RCS 
pressure must be restored to within the SL value within 
5 minutes. Exceeding the RCS pressure SL in MODE 3, 4. or 5 is 
more severe than exceeding this SL in MODE 1 or 2, since the 
reactor vessel temperature may be lower and the vessel material, 
consequently, less ductile. As such, pressure must be reduced to 
less than the SL within 5 minutes. The action does not require 
reducing MODES, since this would require reducing temperature, 
which would compound the problem by adding thermal gradient 
stresses to the existing pressure stress.
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RCS Pressure SL 
B 2.1.2

BASES

REFERENCES 1. 10 CFR 50, Appendix A.

2. ASME, Boiler and Pressure Vessel Code, Section III 

Article NB-7000.50433 

3. ASME, Boiler and Pressure Vessel Code, Section XI, 
Article IWX-5000.  

4. 10 CFR 100.  

5. FSAR, Section 7.2.  

6. USAS B31.1, Standard Code for Pressure Piping, American 
Society of Mechanical Engineers, 1967.
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LCO Applicability 
B 3.0

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 

BASES

LC~s LCO 3.0.1 through LCO 3.0.6 establish the general requirements 
applicable to all Specifications and apply at all times, unless 
otherwise stated.

[CO 3. 0. 1 LCO 3.0.1 establishes the Applicability statement within each 
individual Specification as the requirement for when the LCO is 
required to be met (i.e., when the unit is in the MODES or other 
specified conditions of the Applicability statement of each 
Specification).  

LCO 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to meet an 
LCO, the associated ACTIONS shall be met. The Completion Time of 
each Required Action for an ACTIONS Condition is applicable from 
the point in time that an ACTIONS Condition is entered. The 
Required Actions establish those remedial measures that must be 
taken within specified Completion Times when the requirements of 
an [CO are not met. This Specification establishes that: 

a. Completion of the Required Actions within the specified 
Completion Times constitutes compliance with a 
Speci fi cation; and 

b. Completion of the Required Actions is not required when an 
LCO is met within the specified Completion Time, unless 
otherwise specified.  

There are two basic types of Required Actions. The first type of 
Required Action specifies a time limit in which the LCO must be 
met. This time limit is the Completion Time to restore an 
inoperable system or component to OPERABLE status or to restore 
variables to within specified limits. If this type of Required 
Action is not completed within the specified Completion Time, a 
shutdown may be required to place the unit in a MODE or condition 
in which the Specification is not applicable. (Whether stated as 
a Required Action or not, correction of the entered Condition is
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LCO 3.0.2 (continued) 

an action that may always be considered upon entering ACTIONS.) 
The second type of Required Action specifies the remedial 
measures that permit continued operation of the unit that is not 
further restricted by the Completion Time. In this case, 
compliance with the Required Actions provides an acceptable level 
of safety for continued operation.  

Completing the Required Actions is not required when an LCO is 
met or is no longer applicable, unless otherwise stated in the 
individual Speci fi cati ons.  

The nature of some Required Actions of some Conditions 
necessitates that, once the Condition is entered, the Required 
Actions must be completed even though the associated Conditions 
no longer exist. The individual LCO's ACTIONS specify the 
Required Actions where this is the case. An example of this is 
in LCO 3.4.3, "RCS Pressure and Temperature (PIT) Limits." 

The Completion Times of the Required Actions are also applicable 
when a system or component is removed from service intentionally.  
The reasons for intentionally relying on the ACTIONS include, but 
are not limited to, performance of Surveillances, preventive 
maintenance, corrective maintenance, or investigation of 
operational problems. Entering ACTIONS for these reasons must be 
done in a manner that does not compromise safety. Intentional 
entry into ACTIONS should not be made for operational 
convenience. Additionally, if intentional entry into ACTIONS 
would result in redundant equipment being inoperable, 
alternatives should be used instead. Doing so limits the time 
both subsystems/trains of a safety function are inoperable and 
limits the time conditions exist which may result in LCO 3.0.3 
being entered. Individual Specifications may specify a time 
limit for performing an SR when equipment is removed from service 
or bypassed for testing. In this case, the Completion Times of 
the Required Actions are applicable when this time limit expires, 
if the equipment remains removed from service or bypassed.  

When a change in MODE or other specified condition is required to 
comply with Required Actions, the unit may enter a MODE or other
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LCO 3.0.2 (continued) 

specified condition in which another Specification becomes 
applicable. In this case, the Completion Times of the associated 
Required Actions would apply from the point in time that the new 
Specification becomes applicable, and the ACTIONS Condition(s) 
are entered.  

LCO 3.0.3 LCO 3.0.3 establishes the actions that must be implemented when 
an LCO is not met and: 

a. An associated Required Action and Completion Time is not 
met and no other Condition applies: or 

b. the condition of the unit is not specifically addressed by 
the associated ACTIONS. This means that no combination of 
Conditions stated in the ACTIONS can be made that exactly 
corresponds to the actual condition of the unit.  
Sometimes, possible combinations of Conditions are such 
that entering LCO 3.0.3 is warranted; in such cases, the 
ACTIONS specifically state a Condition corresponding to 
such combinations and also that LCO 3.0.3 be entered 
immediately.  

This Specification delineates the time limits for placing the 
unit in a safe MODE or other specified condition when operation 
cannot be maintained within the limits for safe operation as 
defined by the LCO and its ACTIONS. It is not intended to be 
used as an operational convenience that permits routine voluntary 
removal of redundant systems or components from service in lieu 
of other alternatives that would not result in redundant systems 
or components being inoperable.  

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an 
orderly shutdown before initiating a change in unit operation.  
This includes time to permit the operator to coordinate the 
reduction in electrical generation with the load dispatcher to 
ensure the stability and availability of the electrical grid.  
The time limits specified to reach lower MODES of operation
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permit the shutdown to proceed in a controlled and orderly manner 
that is well within the specified maximum cooldown rate and 
within the capabilities of the unit, assuming that only the 
minimum required equipment is OPERABLE. This reduces thermal 
stresses on components of the Reactor Coolant System and the 
potential for a plant upset that could challenge safety systems 
under conditions to which this Specification applies. The use 
and interpretation of specified times to complete the actions of 
LCO 3.0.3 are consistent with the discussion of Section 1.3, 
Completion Times.  

A unit shutdown required in accordance with LCO 3.0.3 may be 
terminated and LCO 3.0.3 exited if any of the following occurs: 

a. The LCO is now met.  

b. A Condition exists for which the Required Actions have now 
been performed.  

C. ACTIONS exist that do not have expired Completion Times.  
These Completion Times are applicable from the point in 
time that the Condition is initially entered and not from 
the time LCO 3.0.3 is exited.  

The time limits of Specification 3.0.3 allow 37 hours for the 
unit to be in MODE 5 when a shutdown is required during MODE 1 
operation. If the unit is in a lower MODE of operation when a 
shutdown is required, the time limit for reaching the next lower 
MODE applies. If a lower MODE is reached in less time than 
allowed, however, the total allowable time to reach MODE 5, or 
other applicable MODE, is not reduced. For example, if MODE 3 is 
reached in 2 hours, then the time allowed for reaching MODE 4 is 
the next 11 hours, because the total time for reaching MODE 4 is 
not reduced from the allowable limit of 13 hours. Therefore, if 
remedial measures are completed that would permit a return to 
MODE 1, a penalty is not incurred by having to reach a lower MODE 
of operation in less than the total time allowed.
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In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for 
Conditions not covered in other Specifications. The requirements 
of LCO 3.0.3 do not apply in MODES 5 and 6 because the unit is 
already in the most restrictive Condition required by LCO 3.0.3.  
The requirements of LCO 3.0.3 do not apply in other specified 
conditions of the Applicability (unless in MODE 1, 2, 3, or 4) 
because the ACTIONS of individual Specifications sufficiently 
define the remedial measures to be taken.  

Exceptions to LCO 3.0.3 are provided in instances where requiring 
a unit shutdown, in accordance with LCO 3.0.3, would not provide 
appropriate remedial measures for the associated condition of the 
unit. An example of this is in LCO 3.7.14, "Spent Fuel Pit 
Water Level." LCO 3.7.14 has an Applicability of "During 
movement of irradiated fuel assemblies in the Spent Fuel Pit." 
Therefore, this LCO can be applicable in any or all MODES. If 
the LCO and the Required Actions of LCO 3.7.14 are not met while 
in MODEl1, 2, or 3, there is no safety benefit to be gained by 
placing the unit in a shutdown condition. The Required Action of 
LCO 3.7.14 of "Suspend movement of irradiated fuel assemblies in 
the Spent Fuel Pit" is the appropriate Required Action to 
complete in lieu of the actions of LCO 3.0.3. These exceptions 
are addressed in the individual Specifications.  

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or other 
specified conditions in the Applicability when an LCO is not met.  
It precludes placing the unit in a MODE or other specified 
condition stated in that Applicability (e.g., Applicability 
desired to be entered) when the following exist: 

a. Unit conditions are such that the requirements of the LCO 
would not be met in the Applicability desired to be 
entered; and 

b. Continued noncompliance with the LCO requirements, if the 
Applicability were entered, would result in the unit being,
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required to exit the Applicability desired to be entered to 
comply with the Required Actions.  

Compliance with Required Actions that permit continued operation 
of the unit for an unlimited period of time in a MODE or other 
specified condition provides an acceptable level of safety for 
continued operation. This is without regard to the status of th *e 
unit before or after the MODE change. Therefore, in such cases, 
entry into a MODE or other specified condition in the 
Applicability may be made in accordance with the provisions of 
the Required Actions. The provisions of this Specification 
should not be interpreted as endorsing the failure to exercise 
the good practice of restoring systems or components to OPERABLE 
status before entering an associated MODE or other specified 
condition in the Applicabil'ity.  

The provisions of LCO 3.0.4 shall not prevent changes in MODES or 
other specified conditions in the Applicability that are required 
to comply with ACTIONS. In addition, the provisions of [CO 3.0.4 
shall not prevent changes in MODES or other specified conditions 
in the Applicability that result from any unit shutdown.  

Exceptions to [CO 3.0.4 are stated in the individual 
Specifications. The exceptions allow entry in MODES or other 
specified conditions in the Applicability when the associated 
ACTIONS to be entered do not provide for continued operation for 
a continuous period of time. Exceptions may apply to all the 
ACTIONS or to a specific Required Action of a Specification.  

LCO 3.0.4 is only applicable when entering MODE 4 from MODE 5, 
MODE 3 from MODE 4, MODE 2 from MODE 3, or MODE 1 from MODE 2.  
Furthermore, LCO '3.0.4 is applicable when entering any other 
specified condition in the Applicability only while operating in 
MODES 1, 2, 3, or 4. The requirements of LCO 3.0.4 do not apply 
in MODES 5 and 6, or in other specified conditions of the 
Applicability (unless in MODES 1, 2, 3, or 4) because the ACTIONS 
of individual Specifications sufficiently define the remedial 
measures to be taken.
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Surveillances do not have to be performed on the associated 
inoperable equipment (or on variables outside the specified 
limits), as permitted by SR 3.0.1. Therefore, changing MODES or 
other specified conditions while in-an ACTIONS Condition, in 
compliance with LCO 3.0.4 or where an exception to LCO 3.0.4 is 
stated, is not a violation of SR 3.0.1 or SR 3.0.4 for those 
Surveillances that do not have to be performed due to the 
associated inoperable equipment. However, SRs must be met to 
ensure OPERABILITY prior to declaring the associated equipment 
OPERABLE (or variable within limits) and restoring compliance 
with the affected LCO.  

LCO 3.0.5 LCO 3.0.5 establishes the allowance for restoring equipment to 
service under administrative controls when it has been removed 
from service or declared inoperable to comply with ACTIONS. The 
sole purpose of this Specification is to provide an exception to 
LCO 3.0.2 (e.g., to not comply with the applicable Required 
Action(s)) to allow the performance of required testing to 
demonstrate: 

a. The OPERABILITY of the equipment being returned to service; 
or 

b. The OPERABILITY of other equipment.  

The administrative controls ensure the time the equipment is 
returned to service in conflict with the requirements of the 
ACTIONS is limited to the time absolutely necessary to perform 
the required testing to demonstrate OPERABILITY. This 
Specification does not provide time to perform any other 
preventive or corrective maintenance.  

An example of demonstrating the OPERABILITY of the equipment 
being returned to service is reopening a containment 
isolation valve that has been closed to comply with 
Required Actions and must be reopened to perform the SRs.
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An example of demonstrating the OPERABILITY of other equipment is 
taking an inoperable channel or trip system out of the tripped 
condition to prevent the trip function from occurring during the 
performance of required testing on another channel in the other 
trip system. A similar example of demonstrating the OPERABILITY 
of other equipment is taking an inoperable channel or trip system 
out of the tripped condition to permit the logic to function and 
indicate the appropriate response during the performance of 
reqired testing on another channel in the same trip system.

LCO 3.0.6 LCO 3.0.6 establishes an exception to LCO 3.0.2 for support 
systems that have an LCO specified in the Technical 
Specifications (TS). This exception is provided because 
LCO 3.0.2 would require that the Conditions and Required Actions 
of the associated inoperable supported system LCO be entered 
solely due to the inoperability of the support system. This 
exception is justified because the actions that are required to 
ensure the unit is maintained in a safe condition are specified 
in the support system LCO's Required Actions. These Required 
Actions may include entering the supported system's Conditions 
and Required Actions or may specify other Required Actions.  

When a support system is inoperable and there is an LCO specified 
for it in the TS, the supported system(s) are required to be 
declared inoperable if determined to be inoperable as a result of 
the support system inoperability. However, it is not necessary to 
enter into the supported systems' Conditions and Required Actions 
unless directed to do so by the support system's Required 
Actions. The potential confusion and inconsistency of 
requirements related to the entry into multiple support and 
supported systems' LCOs' Conditions and Required Actions are 
eliminated by providing all the actions that are necessary to 
ensure the unit is maintained in a safe condition in the support 
system's Required Actions.  

However, there are instances where a support system's 
Required Action may either direct a supported system to be
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declared inoperable or direct entry into Conditions and 
Required Actions for the supported system. This may occur 
immediately or after some specified delay to perform some other 
Required Action. Regardless of whether it is immediate or after 
some delay, when a support system's Required Action directs a 
supported system to be declared inoperable or directs entry into 
Conditions and Required Actions for a supported system, the 
applicable Conditions and Required Actions shall be entered in, 
accordance with LCO 3.0.2.  

Specification 5.5.14, "Safety Function Determination Program 
(SFDP)," ensures loss of safety function is detected and 
appropriate actions are taken. Upon entry into LCO 3.0.6, an 
evaluation shall be made to determine if loss of safety function 
exists. Additionally, other limitations, remedial actions, or 
compensatory actions may be identified as a result of the support 
system inoperability and corresponding exception to entering 
supported system Conditions and Required Actions. The SFDP 
implements the requirements of LCO 3.0.6.  

Cross train checks to identify a loss of safety function for 
those support systems that support multiple and redundant safety 
systems are required. The cross train check verifies that the 
supported systems of the redundant OPERABLE support system are 
OPERABLE, thereby ensuring safety function is retained. If this 
evaluation determines that a loss of safety function exists, the 
appropriate Conditions and Required Actions of the LCO in which 
the loss of safety function exists are required to be entered.  

LCO 3.0.7 There are certain special tests and operations required to be 
performed at various times over the life of the unit. These 
special tests and operations are necessary to demonstrate select 
unit performance characteristics, to perform special maintenance 
activities, and to perform special evolutions. Test Exception 
LCOs, such as LCO 3.1.8, allow specified Technical Specification 
(TS) requirements to be changed to permit performances of these 
special tests and operations, which otherwise could not be
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performed if required to comply with the requirements of these 
TS. Unless otherwise specified, all the other TS requirements 
remain unchanged. This will ensure all appropriate requirements 
of the MODE or other specified condition not directly associated 
with or required to be changed to perform the special test or 
operation will remain in effect.  

The Applicability of a Test Exception LCO represents a condition 
not necessarily in compliance with the normal requirements of the 
TS. Compliance with Test Exception LCOs is optional. A special 
operation may be performed either under the provisions of the 
appropriate Test Exception LCD or under the other applicable TS 
requirements. If it is desired to perform the special operation 
under the provisions of the Test Exception LCD, the requirements 
of the Test Exception LCD shall be followed.
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SR 3.0.1 through SR 3.0.4 establish the general requirements 
applicable to all Specifications and apply at all times, unless 
otherwise stated.

SR 3.0.1 establishes the requirement that SRs must be met during 
the MODES or other specified conditions in the Applicability for 
which the requirements of the LCO apply, unless otherwise 
specified in the individual SRs. This Specification is to ensure 
that Surveillances are performed to verify the OPERABILITY of 
systems and components, and that variables are within specified 
limits. Failure to meet a Surveillance within the specified 
Frequency, in accordance with SR 3.0.2, constitutes a failure to 
meet an LCO.  

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this Specification, 
however, is to be construed a *s implying that systems or 
components are OPERABLE when: 

a. The systems or components are known to be inoperable, 
although still meeting the SRs; or 

b. The requirements of the Surveillance(s) are known not to be 
met between required Surveillance performances.  

Surveillances do not have to be performed when the unit is in a 
MODE or other specified condition for which the requirements of 
the associated LCO are not applicable, unless otherwise 
specified. The SRs associated with a test exception are only 
applica 'ble when the test exception is used as an allowable 
exception to the requirements of a Specification.  

Unplanned events may satisfy the requirements (including 
applicable acceptance criteria) for a given SR. In this case, 
the unplanned event may be credited as fulfilling the performance 
of the SR. This allowance includes those SRs whose performance
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is norally precluded in a given MODE or other specified condition.  

Surveillances, including Surveillances invoked by Required 
Actions, do not have to be performed on inoperable equipment 
because the ACTIONS define the remedial measures that apply.  
Surveillances have to be met and performed in accordance with 
SR 3.0.2, prior to returning equipment to OPERABLE status.  

Upon completion of maintenance, appropriate post maintenance 
testing is required to declare equipment OPERABLE. This includes 
ensuring applicable Surveillances are not failed and their most 
recent performance is in accordance with SR 3.0.2. Post 
maintenance testing may not be possible in the current MODE or 
other specified conditions in the Applicability due to the 
necessary unit parameters not having been established. In these 
situations, the equipment may be considered OPERABLE provided 
testing has been satisfactorily completed to the extent possible 
and the equipment is not otherwise believed to be incapable of 
performing its function. This will allow operation to proceed to 
a MODE or other specified condition where other necessary post 
maintenance tests can be completed.  

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the specified 
Frequency for Surveillances and any Required Action with a 
Completion Time that requires the periodic performance of the 
Required Action on a "once per . . ." interval.  

SR 3.0.2 permits a 25% extension of the interval specified in the 
Frequency. This extension facilitates Surveillance scheduling 
and considers plant operating conditions that may not be suitable 
for conducti ng the Surveill1ance (e. g. , transi ent condi ti ons or 
other ongoing Surveillance or maintenance activities).  

The 25% extension does not significantly degrade the reliability 
that results from performing the Surveillance at its specified 
Frequency. This is based on the recognition that the most 
probable result of any particular Surveillance being performed is 
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the verification of conformance with the SRs. The exceptions to 
SR 3.0.2 are those Surveillances for which the 25% extension of 
the interval specified in the Frequency does not apply. These 
exceptions are stated in the individual Specifications. An 
example of where SR 3.0.2 does not apply is a Surveillance with a 
Frequency of "in accordance with 10 CFR 50, Appendix J, as 
modified by approved exemptions." The requirements of 
regulations take precedence over the TS. The TS cannot in and of 
themselves extend a test interval specified in the regulations.  
Therefore, there is a Note in the Frequency stating. "SR 3.0.2 is 
not applicable." 

As stated in SR 3.0.2, the 25% extension also does not apply to 
the initial portion of a periodic Completion Time that requires 
performance on a "once per . .. " basis. The 255% extension applies 
to each performance after the initial performance. The initial 
performance of the Required Action, whether it is a particular 
Surveillance or some other remedial action, is considered a 
single action with a single Completion Time. One reason for not 
allowing the 25% extension to this Completion Time is that such 
an action usually verifies that no loss of function has occurred 
by checking the status of redundant or diverse components or 
accomplishes the function of the inoperable equipment in an 
alternative manner.  

The provisions of SR 3.0.2 are not intended to be used repeatedly 
merely as an operational convenience to extend Surveillance 
intervals (other than those consistent with refueling intervals) 
or periodic Completion Time intervals beyond those specified.  

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring affected 
equipment inoperable or an affected variable outside the 
specified limits when a Surveillance has not been completed 
within the specified Frequency. A delay period of up to 24 hours 
or up to the limit of the specified Frequency, whichever is less, 
applies from the point in time that it is discovered that the.
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Surveillance has not been performed in accordance with SR 3.0.2, 
and not at the time that the specified Frequency was not met.  

This delay period provides adequate time to complete 
Surveillances that have been missed. This delay period permits 
the completion of a Surveillance before complying with Required 
Actions or other remedial measures that might preclude completion 
of the Surveillance.  

The basis for this delay period includes consideration of unit 
conditions, adequate planning, availability of personnel, the 
time required to perform the Surveillance, the safety 
si gni fi cance of the del ay in completing the requi red 
Surveillance, and the recognition that the most probable result 
of any particular Surveillance being performed is the 
verification of conformance with the requirements. When a 
Surveillance with a Frequency based not on time intervals, but 
upon specified unit conditions or operational situations, is 
discovered not to have been performed when specified, SR 3.0.3 
allows the full delay period of 24 hours to perform the 
Surveillance.  

SR 3.0.3 also provides a time limit for completion of 
Surveillances that become applicable as a consequence of MODE 
changes imposed by Required Actions.  

Failure to comply with specified Frequencies for SRs is expected 
to be an infrequent occurrence. Use of the delay period 
established by SR 3.0.3 is a flexibility which is not intended to 
be used as an operational convenience to extend Surveillance 
intervals.  

If a Surveillance is not completed within the allowed delay 
period, then the equipment is considered inoperable or the 
variable is considered outside the specified limits and the 
Completion Times of the Required Actions for the applicable LCO 
Conditions begin immediately upon expiration of the delay period.  
If a Surveillance is failed within the delay period, then the 
equipment is inoperable, or the variable is -outside the specified
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limits and the Completion Times of the Required Actions for the 
applicable LCO Conditions begin immediately upon the failure of 
the Surveillance.  

Completion of the Surveillance within the delay period allowed by 
this Specification, or within the Completion Time of the ACTIONS,: 
restores compliance with SR 3.0.1.  

SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs must 
be met before entry into a MODE or other specified condition in 
the Applicability.  

This Specification ensures that system and component OPERABILITY 
requirements and variable limits are met before entry into MODES 
or other specified conditions in the Applicability for which 
these systems and components ensure safe operation of the unit.  

The provisions of this Specification should not be interpreted as 
endorsing the failure to exercise the good practice of restoring 
systems or component to OPERABLE status before entering an 
associated MODE or other specified condition in the 
Applicability.  

However, in certain circumstances, failing to meet an SR will not 
result inSR 3.0.4 restricting a MODE change or other specified 
condition change. When a system, subsystem, division, component, 
device, or variable is inoperable or outside its specified 
limits, the associated SR(s) are not required to be performed, 
per SR 3.0.1, which states that surveillances do not have to be 
performed on inoperable equipment. When equipment is inoperable, 
SR 3.0.4 does not apply to the associated SR(s) since the 
requirement for the SR(s) to be performed is removed. Therefore, 
failing to perform the Surveillance(s) within the specified 
Frequency does not result in an SR 3.0.4 restriction to changing 
MODES or other specified conditions of the Applicability.  
However, since the LCO is not met in this instance, LCO 3.0.4
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will govern any restrictions that may (or may not) apply to MODE 
or other specified condition changes.  

The provisions of SR 3.0.4 shall not prevent changes in MODES or 
other specified conditions in the Applicability that are required 
to comply with ACTIONS. In addition, the provisions of LCO 3.0.4 
shall not prevent changes in MODES or other specified conditions 
in the Applicability that result from any unit shutdown.  

The precise requirements for performance of SRs are specified 
such that exceptions to SR 3.0.4 are not necessary. The specific 
time frames and conditions necessary for meeting the SRs are 
specified in the Frequency, in the Surveillance, or both. This 
allows performance of Surveillances when the prerequisite 
condition(s) specified in a Surveillance procedure require entry 
into the MODE or other specified condition in the Applicability 
of the associated LCO prior to the performance or completion of a, 
Surveillance. A Surveillance that could not be performed until 
after entering the LCO Applicability, would have its Frequency 
specified such that it is not "due" until the specific conditions 
needed are met. Alternately, the Surveillance may be stated in 
the form of a Note as not required (to be met or performed) until 
a particular event, condition, or time has been reached. Further 
discussion of the specific formats of SRs' annotation is found in 
Section 1.4, Frequency.  

SR 3.0.4 is only applicable when entering MODE 4 from MODE 5, 
MODE 3 from MODE 4, Mode 2 from MODE 3, or MODE 1 from MODE 2.  
Furthermore, SR 3.0.4 is applicable when entering any other 
specified condition in the Applicability only while operating in 
MODES 1, 2, 3, or 4. The requirements of SR 3.0.4 do not apply 
in MODES 5 and 6, or in other specified conditions of the 
Applicability (unless in MODES 1, 2, 3, or 4) because the ACTIONS 
of individual Specifications sufficiently define the remedial 
measures to be taken.
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SDM 
B 3.1.1 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.1 SHUTDOWN MARGIN (SDM) 

BASES 

BACKGROUND According to GDC 26 (Ref. 1), the reactivity control systems must 
be redundant and capable of holding the reactor core subcritical 
when shut down under cold conditions. Maintenance of the SDM 
ensures that postulated reactivity events will not damage the 
fuel.  

SDM requirements provide sufficient reactivity margin to ensure 
that acceptable fuel design limits will not be exceeded for 
normal shutdown and anticipated operational occurrences (AOOs).  
As such, the SDM defines the degree of subcriticality that would 
be obtained immediately following the insertion or scram of all 
shutdown and control rods, assuming that the single rod cluster 
assembly of highest reactivity worth is fully withdrawn.  

The system design requires that two independent reactivity 
control systems be provided, and that one of these systems be 
capable of maintaining the core subcritical under cold 
conditions. These requirements are provided by the use of 
movable control assemblies and soluble boric acid in the Reactor 
Coolant System (RCS). The Control Rod System can compensate for 
the reactivity effects of the fuel and water temperature changes 
accompanying power level changes over the range from full load to 
no load. In addition, the Control Rod System, together with the 
boration system, provides the SDM during power operation and is 
capable of making the core subcritical rapidly enough to prevent 
exceeding acceptable fuel damage limits, assuming that the rod of 
highest reactivity worth remains fully withdrawn. The soluble 
boron system can compensate for fuel depletion during operation 
and all xenon burnout reactivity changes and maintain the reactor 
subcritical under cold conditions.  

During power operation, SDM control is ensured by operating with 
the shutdown banks within the limits of LCO 3.1.5, "Shutdown Bank 
Insertion Limits" and the control banks within the limits of 
LCO 3.1.6, "Control Bank Insertion Limits." When the unit is in 
the shutdown and refueling modes, the SDM requirements are met by 
means of adjustments to the RCS boron concentration.
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SDM 
B 3.1.1 

BASES 

APPLICABLE SAFETY ANALYSES 

The minimum required SDM is assumed as an initial condition 
in safety analyses. The safety analysis (Ref. 2) 
establishes an SDM that ensures specified acceptable fuel design 
limits are not exceeded for normal operation and AOOs, with the 
assumption of the highest worth rod stuck out on scram. For MODE 
5, the primary safety analysis that relies on the SDM limit is 
the boron dilution analysis.  

The acceptance criteria for the SDM requirements are that 
specified acceptable fuel design limits are maintained. This is 
done by ensuring that: 

a. The reactor can be made subcritical from all operating 
conditions, transients, and Design Basis Events; 

b. The reactivity transients associated with postulated 
accident conditions are controllable within acceptable 
limits (departure from nucleate boiling ratio (DNBR), fuel 
centerline temperature limits for AOOs, and energy 
deposition of g 250 cal/gm for non-irradiated fuel and 
200 cal/gm for irradiated fuel to satisfy requirements for 
the rod ejection accident); and 

c. The reactor will be maintained sufficiently subcritical to 
preclude inadvertent criticality in the shutdown condition.  

The most limiting accident for the SDM requirements is based on a 
main steam line break (MSLB), as described in the accident 
analysis (Ref. 2). The increased steam flow resulting from a 
pipe break in the main steam system causes an increased energy 
removal from the affected steam generator (SG), and consequently 
the RCS. This results in a reduction of the reactor coolant 
temperature. The resultant coolant shrinkage causes a reduction 
in pressure. In the presence of a negative moderator temperature 
coefficient, this cooldown causes an increase in core reactivity.  
As RCS temperature decreases, the severity of an MSLB decreases 
until the MODE 5 value is reached. The most limiting MSLB, with 
respect to potential fuel damage before a reactor trip occurs, is 
a guillotine break of a main steam line inside containment

Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.1.1-2



SDM 

B 3.1.1 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

initiated at the end of core life. The positive reactivity 
addition from the moderator temperature decrease will terminate 
when the affected SG boils dry, thus terminating RCS heat removal 
and cooldown. Following the MSLB, a post trip return to power 
may occur; however, no fuel damage occurs as a result of the post 
trip return to power, and THERMAL POWER does not violate the 
Safety Limit (SL) requirement of SL 2.1.1.  

In addition to the limiting MSLB transient, the SDM requirement 

must also protect against: 

a. Inadvertent boron dilution; 

b. An uncontrolled rod withdrawal from subcritical or low 
power condition; 

c. Startup of an inactive reactor coolant pump (RCP); and 

d. Rod ejection.  

Each of these events is discussed below.  

In the boron dilution analysis, the required SDM defines the 
reactivity difference between an initial subcritical boron 
concentration and the corresponding critical boron concentration.  
These values, in conjunction with the configuration of the RCS 
and the assumed dilution flow rate, directly affect the results 
of the analysis. This event is most limiting at the beginning of 
core life, when critical boron concentrations are highest.  

Depending on the system initial conditions and reactivity 
insertion rate, the uncontrolled rod withdrawal transient is 
terminated by either a high neutron flux level trip or a 
overtemperature LT trip. In all cases, power level, RCS 
pressure, linear heat rate, and the DNBR do not exceed allowable 
limits.  

The startup of an inactive RCP will not result in a "cold water" 
criticality, even if the maximum difference in temperature exists
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SDM 
B 3.1.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

between the SG and the core.
addition that can occur due to 
than the minimum required SDM.  
therefore, produce a return to 
condition.

rhe maximum positive reactivity 
an inadvertent RCP start is less 
Startup of an idle RCP cannot, 
power from the hot standby

The ejection of a control rod rapidly adds reactivity to the 
reactor core, causing both the core power level and heat flux to 
increase with corresponding increases in reactor coolant 
temperatures and pressure. The ejection of a rod also produces 
a time dependent redistribution of core power.  

SDM satisfies Criterion 2 of 10 CFR 50.36. Even though it is not 
directly observed from the control room, SDM is considered an 
initial condition process variable because it is periodically 
monitored to ensure that the unit is operating within the bounds 
of accident analysis assumptions.

SDM is a core design condition that can be ensured during 
operation through control rod positioning (control and shutdown 
banks) and through the soluble boron concentration.  

The MSLB (Ref. 2) and the boron dilution (Ref. 2) accidents are 
the most limiting analyses that establish the SDM value of the 
LCO. For MSLB accidents, if the LCO is violated, there is a 
potential to exceed the DNBR limit and to exceed 10 CFR 100, 
"Reactor Site Criteria," limits (Ref. 3). For the boron dilution 
accident, if the LCO is violated, the minimum required time 
assumed for operator action to terminate dilution may no longer 
be applicable.

APPLICABI LITY In MODE 2 with kef < 1.0 and in MODES 3, 4,and 5, the SOM 
requirements are applicable to provide sufficient negative 
reactivity to meet the assumptions of the safety analyses 
discussed above. In MODE 6, the shutdown reactivity requirements
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SDM 
B 3.1.1 

BASES 

APPLICABILITY (continued) 

are given in LCO 3.9.1, "Boron Concentration." In MODES 1 and 2, 
SDM is ensured by complying with LCO 3.1.5, "Shutdown Bank 
Insertion Limits," and LCO 3.1.6, Control Bank Insertion Limits.  

ACTIONS A.1 

If the SDM requirements are not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. It is assumed that boration will be continued until 
the SDM requirements are met.  

In the determination of the required combination of boration flow 
rate and boron concentration, there is no unique requirement that 
must be satisfied. Since it is imperative to raise the boron 
concentration of the RCS as soon as possible, the boron 
concentration should be a highly concentrated solution, such as 
that normally found in the boric acid storage tank, or the 
refueling water storage tank. The operator should borate with 
the best source available for the plant conditions.  

SURVEILLANCE REQUIREMENTS 

SR 3.1.1.1 

In MODES 1 and 2, SDM is verified by observing that the 
requirements of LCO 3.1.5 and LCO 3.1.6 are met. In the event 
that a rod is known to be untrippable, however, SDM verification 
must account for the worth of the untrippable rod as well as 
another rod of maximum worth.
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B 3.1.1 

BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.1.1.1 (continued) 

In MODES 3, 4, and 5, the SDM is verified by performing a 
reactivity balance calculation, considering the listed reactivity 
effects: 

a. RCS boron concentration; 

b. Control bank position; 

C. RCS average loop temperature; 

d. Fuel burnup based on gross thermal energy generation; 

e. Xenon concentration; 

f. Samarium concentration; and 

g. Isothermal temperature coefficient (ITC).  

Using the ITC accounts for Doppler reactivity in this calculation 
because the reactor is subcritical, and the fuel temperature will 
be changing at the same rate as the RCS.  

The Frequency of 24 hours is based on the generally slow change 
in required boron concentration and the low probability of an 
accident occurring without the required SDM. This allows time 
for the operator to collect the required data, which includes 
performing a boron concentration analysis, and complete the 
calculation.
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BASES 

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.  

2. FSAR, Chapter 14.  

3. 10 CFR 100.
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Core Reactivity 
B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.2 Core Reactivity 

BASES

BACKGROUND According to GDC 26, GDC 28, and GOC 29 (Ref. 1), reactivity 
shall be controllable, such that subcriticality is maintained 
under cold conditions, and acceptable fuel design limits are not 
exceeded during normal operation and anticipated operational 
occurrences. Therefore, reactivity balance is used as a measure 
of the predicted versus measured core reactivity during power 
operation. The periodic confirmation of core reactivity is 
necessary to ensure that Design Basis Accident (DBA) and 
transient safety analyses remain valid. A large reactivity 
difference could be the result of unanticipated changes in fuel, 
control rod worth, or operation at conditions not consistent with 
those assumed in the predictions of core reactivity, and could 
potentially result in a loss of SDM or violation of acceptable 
fuel design limits. Comparing predicted versus measured core 
reactivity validates the nuclear methods used in the safety 
analysis and supports the SDM demonstrations (LCO 3.1.1.  
"SHUTDOWN MARGIN (SOM) ") in ensuring the reactor can be brought 
safely to cold, subcritical conditions.  

When the reactor core is critical or in normal power operation,a 
reactivity balance exists and the net reactivity is zero. A 
comparison of predicted and measured reactivity is convenient 
under such a balance, since parameters are being maintained 
relatively stable under steady state power conditions. The 
positive reactivity inherent in the core design is balanced by 
the negative reactivity of the control components, thermal 
feedback, neutron leakage, and materials in the core that absorb 
neutrons, such as burnable absorbers producing zero net 
reactivity. Excess reactivity can be inferred from the boron 
letdown curve (or critical boron curve), which provides an 
indication of the soluble boron concentration in the Reactor 
Coolant System (RCS) versus cycle burnup. Periodic measurement 
of the RCS boron concentration for comparison with the predicted 
value with other variables fixed (such as rod height, 
temperature, pressure, and power), provides a convenient method 
of ensuring that core reactivity is within design expectations
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Core Reactivity 
B 3.1.2 

BASES 

BACKGROUND (continued) 

and that the calculational models used to generate the safety 
analysis are adequate.  

In order to achieve the required fuel cycle energy output, the 
uranium enrichment, in the new fuel loading and in the fuel 
remaining from the previous cycle, provides excess positive 
reactivity beyond that required to sustain steady state operation 
throughout the cycle. When the reactor is critical at RTP and 
moderator temperature, the excess positive reactivity is 
compensated by burnable absorbers (if any), control rods, 
whatever neutron poisons (mainly xenon and samarium) are present 
in the fuel, and the RCS boron concentration.  

When the core is producing THERMAL POWER, the fuel is being 
depleted and excess reactivity is decreasing. As the fuel 
depletes, the RCS boron concentration is reduced to decrease 
negative reactivity and maintain constant THERMAL POWER. The 
boron letdown curve is based on steady state operation at RTP.  
Therefore, deviations from the predicted boron letdown curve may 
indicate deficiencies in the design analysis, deficiencies in the 
calculational models, or abnormal core conditions, and must be 
evaluated.  

APPLICABLE SAFETY ANALYSES 

The acceptance criteria for core reactivity are that the 
reactivity balance limit ensures plant operation is maintained 
within the assumptions of the safety analyses.  

Accurate prediction of core reactivity is either an explicit or 
implicit assumption in the accident analysis evaluations.  
Accident evaluations (Ref. 2) are, therefore, dependent upon 
accurate evaluation of core reactivity. In particular, SDM and 
reactivity transients, such as control rod withdrawal accidents 
or rod ejection accidents, are very sensitive to accurate 
prediction of core reactivity. These accident analysis 
evaluations rely on computer codes that have been qualified
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Core Reactivity 
B 3.1.2 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

against available test data, operating plant data, and analytical: 
benchmarks. Monitoring reactivity balance additionally ensures 
that the nuclear methods provide an accurate representation of 
the core reactivity.  

Design calculations and safety analyses are performed for each 
fuel cycle for the purpose of predetermining reactivity behavior 
and the RCS boron concentration requirements for reactivity 
control during fuel depletion.  

The comparison between measured and predicted initial core 
reactivity provides a normalization for the calculational models 
used to predict core reactivity. If the measured and predicted 
RCS boron concentrations for identical core conditions at 
beginning of cycle (BOL) do not agree to within specified limits, 
then the assumptions used in the reload cycle design analysis or 
the calculational models used to predict soluble boron 
requirements may not be accurate. If reasonable agreement 
between measured and predicted core reactivity exists at BOL, 
then the prediction may be normalized to the measured boron 
concentration. Thereafter, any significant deviations in the 
measured boron concentration from the predicted boron letdown 
curve that develop during fuel depletion may be an indication 
that the calculational model is not adequate for core burnups 
beyond BOL, or that an unexpected change in core conditions has 
occurred.  

The normalization of predicted RCS boron concentration to the 
measured value is typically performed after reaching RTP 
following startup from a refueling outage, with the control rods 
in their normal positions for power operation. The normalization 
is performed at BOL conditions, so that core reactivity relative 
to predicted values can be continually monitored and evaluated as 
core conditions change during the cycle.  

Core reactivity satisfies Criterion 2 of 10 CFR 50.36.
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B 3.1.2 

BASES 

LCO This LCO requires that measured core reactivity is within 
± 1% Ak/k of predicted values. During steady state power 
operation, this comparison includes reactor coolant system boron 
concentration, control rod position, reactor coolant system 
average loop temperature, fuel burnup based on gross thermal 
energy generation, xenon concentration, and samarium 
concentration.  

Long term core reactivity behavior is a result of the core 
physics design and cannot be easily controlled once the core 
design is fixed. During operation, therefore, the LCO can only 
be ensured through measurement and tracking, and appropriate 
actions taken as necessary. Large differences between actual and 
predicted core reactivity may indicate that the assumptions of 
the DBA and transient analyses are no longer valid, or that the 
uncertainties in the Nuclear Design Methodology are larger than 
expected. A limit on the reactivity balance of ± 1% Ak/k has 
been established based on engineering judgment. A 1% deviation 
in reactivity from that predicted is larger than expected for 
normal operation and should therefore be eval uated.  

When measured core reactivity is within 1% Ak/k of the predicted 
value at steady state thermal conditions, the core is considered 
to be operating within acceptable design limits. Since 
deviations from the limit are normally detected by comparing 
predicted and measured steady state RCS critical boron 
concentrations, the difference between measured and predicted 
values would be approximately 100 ppm (depending on the boron 
worth) before the limit is reached. These values are well within 
the uncertainty limits for analysis of boron concentration 
samples, so that spurious violations of the limit due to 
uncertainty in measuring the RCS boron concentration are 
unlikely.  

APPLICABILITY The limits on co re reactivity must be maintained during MODE 1 
because a reactivity balance must exist when the reactor is 
critical and producing THERMAL POWER. As the fuel depletes, core 
conditions are changing, and confirmation of the reactivity 
balance ensures the core is operating as designed. This 
Specification does not apply in MODE 2 because enough operating
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B 3.1.2 

BASES 

APPLICABILITY (continued) 

margin exists to limit the effects of a reactivity anomaly, and 
THERMAL POWER is low enough (!5% RTP) such that reactivity 
anomalies are unlikely to occur. This Specification does not 
apply in MODES 3, 4, and 5 because the reactor is shut down and 
the reactivity balance is not changing.  

In MODE 6, fuel loading results in a continually changing core 
reactivity. Boron concentration requirements (LCO 3.9.1, "Boron 
Concentration") ensure that fuel movements are performed within 
the bounds of the safety analysis. An SDM demonstration is 
required during the first startup following operations that could 
have altered core reactivity (e.g., fuel movement, control rod 
replacement, control rod shuffling).  

ACTIONS A.1 and A.2 

Should an anomaly develop between measured and predicted core 
reactivity, an evaluation of the core design and safety analysis 
must be performed. Core conditions are evaluated to determine 
their consistency with input to design calculations. Measured 
core and process parameters are evaluated to determine that they 
are within the bounds of the safety analysis, and safety analysis 
calculational models are reviewed to verify that they are 
adequate for representation of the core conditions. The required 
Completion Time of 7 days is based on the low probability of a 
DBA occurring during this period, and allows sufficient time to 
assess the physical condition of the reactor and complete the 
evaluation of the core design and safety analysis.  

Following evaluations of the core design and safety analysis, the 
cause of the reactivity anomaly may be resolved. If the cause of 
the reactivity anomaly is a mismatch in core conditions at the 
time of RCS boron concentration sampling, then a recalculation of 
the RCS boron concentration requirements may be performed to 
demonstrate that core reactivity is behaving as expected. If an 
unexpected physical change in the condition of the core has 
occurred, it must be evaluated and corrected, if possible. If 
the cause of the reactivity anomaly is in the calculation 
technique, then the calculational models must be revised to
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B 3.1.2 

BASES 

ACTIONS A.1 and A.2 (continued) 

provide more accurate predictions. If any of these -results are 
demonstrated, and it is concluded that the reactor core is 
acceptable for continued operation, then the boron letdown curve 
may be renormalized and power operation may continue. If 
operational restriction or additional SRs are necessary to ensure 
the reactor core is acceptable for continued operation, then they 
must be defined.  

The required Completion Time of 7 days is adequate for preparing 
whatever operating restrictions or Surveillances that may be 
required to allow continued reactor operation.  

B.1 

If the core reactivity cannot be restored to within the 1% Ak/k 
limit, the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be brought to 
at least MODE 2 within 6 hours. The allowed Completion Time is 
reasonable, based on operating experience, for reaching MODE 2 
from full power conditions in an orderly manner and without 
challenging plant systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.1.2.1 

Core reactivity is verified by periodic comparisons of measured 
and predicted RCS boron concentrations. The comparison is made 
during steady state operation because other core conditions are 
fixed or stable, including control rod position, moderator 
temperature, fuel temperature, fuel depletion, xenon 
concentration, and samarium concentration. The Surveillance is 
also performed during physics testing following refueling as an 
initial check on core conditions and design-calculations at BOL.  
The SR is modified by a Note. The Note indicates that the 
normalization of predicted core reactivity to the measured value, 
if performed, must take place within the first 60 effective full 
power days (EFPD) after each fuel loading. This allows 
sufficient time for core conditions to reach steady state, but
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BASES

SURVEILLANCE REQUIREMENTS

SR 3.1.2.1 (continued), 

prevents operation for a large fraction of the fuel cycle without 
establishing a benchmark for the design calculations. The 
required subsequent Frequency of 31 EFPD based on the slow rate 
of core changes due to fuel depletion and the presence of other 
indicators (QPTR, AFD, etc.) for prompt indication of an anomaly.  
As specified in a Note to the FREQUENCY, the inital performance 
of the SR in MODE 1 after refueling is not required until 60 
EFPDs after entering MODE 1.

REFERENCES 1. 10 CFR 50, Appendix A.  

2. FSAR, Chapter 14.
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B 3.1.3 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.3 Moderator Temperature Coefficient (MTC) 

BASES 

BACKGROUND According to GDC 11 (Ref. 1), the reactor core and its 
interaction with the Reactor Coolant System (RCS) must be 
designed for inherently stable power operation, even in the 
possible event of an accident. In particular, the net reactivity 
feedback in the system must compensate for any unintended 
reactivity increases.  

The MTC relates a change in core reactivity to a change in 
reactor coolant temperature (a positive MTC means that reactivity 
increases with increasing moderator temperature; conversely, a 
negative MTC means that reactivity decreases with increasing 
moderator temperature). The reactor is designed to operate with 
a negative MTC over the largest possible range of fuel cycle 
operation. Therefore, a coolant temperature increase will cause 
a reactivity decrease, so that the coolant temperature tends to 
return toward its initial value. Reactivity increases that cause 
a coolant temperature increase will thus be self limiting, and 
stable power operation will result.  

MTC values are predicted at selected burnups during the safety 
evaluation analysis and are confirmed to be acceptable by 
measurements. Both initial and reload cores are designed so that 
the beginning of life (BOL) MTC is less than zero when THERMAL 
POWER is at RTP. The actual value of the MTC is dependent on 
core characteristics, such as fuel loading and reactor coolant 
soluble boron concentration. The core design may require 
additional fixed distributed poisons to yield an MTC at BOL 
within the range analyzed in the plant accident analysis. The 
end of life (EOL) MTC is also limited by the requirements of the 
accident analysis. Fuel cycles that are designed to achieve high 
burnups or that have changes to other characteristics are 
evaluated to ensure that the MTC does not exceed the EOL limit.  

The limitations on MTC are provided to ensure that the value of 
this coefficient remains within the limiting conditions assumed 
in the FSAR accident and transient analyses.
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BASES 

BACKGROUND (continued) 

If the LCO limits are not met, the unit response during 
transients may not be as predicted. The core could violate 
criteria that prohibit a return to criticality, or the departure 
from nucleate boiling ratio criteria of the approved correlation 
may be violated, which could lead to a loss of the fuel cladding 
integrity.  

The SRs for measurement of the MTC at the beginning and near the 
end of the fuel cycle are adequate to confirm that the MTC 
remains within its limits, since this coefficient changes slowly, 
due principally to the reduction in RCS boron concentration 
associated with fuel burnup.  

APPLICABLE SAFETY ANALYSES 

The acceptance criteria for the specified MTC are: 

a. The MTC values must remain within the bounds of those used 

in the accident analysis (Ref. 2); and 

b. The MTC must be such that inherently stable power 
operations result during normal operation and accidents, 
such as overheating and overcooling events.  

The FSAR, Chapter 14 (Ref. 2), contains analyses of accidents 
that result in both overheating and overcooling of the reactor 
core. MTC is one of the controlling parameters for core 
reactivity in these accidents. Both the most positive value and 
most negative value of the MTC are important to safety, and both 
values must be bounded. Values used in the analyses consider 
worst case conditions to ensure that the accident results are 
bounding (Ref. 3).  

The consequences of accidents that cause core overheating must be 
evaluated when the HTC is positive. Such accidents include the 
rod withdrawal transient from either zero (Ref. 2) or RTP, loss 
of main feedwater flow, and loss of forced reactor coolant flow.  
The consequences of accidents that cause core overcooling must be
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

evaluated when the MTC is negative. Such accidents include 
sudden feedwater flow increase and sudden decrease in feedwater 
temperature.  

In order to ensure a bounding accident analysis, the MTC is 
assumed to be its most limiting value for the analysis conditions 
appropriate to each accident. The bounding value is determined 
by considering rodded and unrodded conditions, whether the 
reactor is at full or zero power, and whether it is'the BOL or 
EOL. The most conservative combination appropriate to the 
accident is then used for the analysis (Ref. 2).  

MTC values are bounded in reload safety evaluations assuming 
steady state conditions at BOL and EOL. An EOL measurement is 
conducted at conditions when the RCS boron concentration reaches 
approximately 300 ppm. The measured value may be extrapolated to 
project the EOL value, in order to confirm reload design 
predictions.  

MTC satisfies Criterion 2 of 10 CFR 50.36. Even though it is not 
directly observed and controlled from the control room, MTC is 
considered an initial condition process variable because of its 
dependence on boron concentration.  

LCO LCO 3.1.3 requires the MTC to be within specified limits of the 
COLR to ensure that the core operates within the assumptions of 
the accident analysis. During the reload core safety evaluation, 
the MTC is analyzed to determine that its values remain within 
the bounds of the original accident analysis during operation.  

Assumptions made in safety analyses require that the MTC be less 
positive than a given upper bound and more positive than a given 
lower bound. The MTC is most positive at BOL: this upper bound 
must not be exceeded. This maximum upper limit occurs at BOL, 
all rods out (ARO), hot zero power conditions. At EOL the MTC 
takes on its most negative value, when the lower bound becomes 
important. This LCO exists to ensure that both the upper and 
lower bounds are not exceeded.
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LCO (continued) 
During operation, therefore, the conditions of the LCO can only 
be ensured through measurement. The Surveillance checks at BOL 
and EOL on MTC provide confirmation that the MTC is behaving as 
anticipated so that the acceptance criteria are met.  

The LCO establishes a maximum positive value that cannot be 
exceeded. The BOL positive limit and the EOL negative limit are 
established in the COLR to allow specifying limits for each 
particular cycle. This permits the unit to take advantage of 
improved fuel management and changes in unit operating schedule.  

APPLICABILITY Technical Specifications place both LCO and SR values on MTC, 
based on the safety analysis assumptions described above.  

In MODE 1, the limits on MTC must be maintained to ensure that 
any accident initiated from THERMAL POWER operation will not 
violate the design assumptions of the accident analysis. In 
MODE 2 with the reactor critical, the upper limit must also be 
maintained to ensure that startup and subcritical accidents (such 
as the uncontrolled CONTROL ROD assembly or group withdrawal) 
will not violate the assumptions of the accident analysis. The 
lower MTC limit must be maintained in MODES 2 and 3, in addition 
to MODE 1, to ensure that cooldown accidents will not violate the 
assumptions of the accident analysis. In MODES 4, 5, and 6, this 
LCO is not applicable, since no Design Basis Accidents using the 
MTC as an analysis assumption are initiated from these MODES.  

ACTIONS A.1 

If the BOL MTC limit is violated, administrative withdrawal 
limits for control banks must be established to maintain the MTC 
within its limits. The MTC becomes more negative with control 
bank insertion and decreased boron concentration. A Completion 
Time of 24 hours provides enough time for evaluating the MTC 
measurement and computing the required bank withdrawal limits.
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B 3.1.3 

BASES 

ACTIONS A.1 (continued) 

As cycle burnup is increased, the RCS boron concentration will be 
reduced. The reduced boron concentration causes the MTC to 
become more negative. Using physics calculations, the time in 
cycle life at which the calculated MTC will meet the LCO 
requirement can be determined. At this point in core life 
Condition A no longer exists. The unit is no longer in the 
Required Action, so the administrative withdrawal limits are no 
longer in effect.  

B.1 

If the required administrative withdrawal limits at BOL are not 
established within 24 hours, the unit must be brought to MODE 2 
with keff < 1.0 to prevent operation with'an MTC that is more 
positive than that assumed in safety analyses.  

The allowed Completion Time of 6 hours is reasonable, based on 
operating experience, for reaching the required MODE from full 
power conditions in an orderly manner and without challenging 
plant systems.  

C.1 

Exceeding the EOL MTC limit means that the safety analysis 
assumptions for the EOL accidents that use a bounding negative 
MTC value may be invalid. If the EOL MTC limit is exceeded, the 
plant must be brought to a MODE or condition in which the LCO 
requirements are not applicable. To achieve this status, the 
unit must be brought to at least MODE 4 within 12 hours.  

The allowed Completion Time is reasonable, based on operating 
experience, for reaching the required MODE from full power 
conditions in an orderly manner and without challenging plant 
systems.
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B 3.1.3 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.1.3.1 

This SR requires measurement of the MTC at BOL prior to entering 
MODE 1 in order to demonstrate compliance with the most positive 
MTC LCO. Meeting the limit prior to entering MODE 1 ensures that 
the limit will also be met at higher power levels.  

The BOL MTC value for ARO will be inferred from isothermal 
temperature coefficient measurements obtained during the physics 
tests after refueling. The ARO value can be directly compared to 
the BOL MTC limit of the LCO. If required, measurement results 
and predicted design values can be used to establish 
administrative withdrawal limits for control banks.  

SR 3.1.3.2 

In similar fashion, the LCO demands that the MTC be less negative 
than the specified value for EOL full power conditions. This 
measurement may be performed at any THERMAL POWER, but its 
results must be extrapolated to the conditions of RTP and all 
banks withdrawn in order to make a proper comparison with the LCO 
value. Because the RTP MTC value will gradually become more 
negative with further core depletion and boron concentration 
reduction, a 300 ppm SR value of MTC should necessarily be less 
negative than the EOL LCO limit. The 300 ppm SR value is 
sufficiently less negative than the EOL LCO limit value to ensure 
that the LCO limit will be met when the 300 ppm Surveillance 
criterion is met.  

SR 3.1.3.2 is modified by three Notes that include the following 
requirements: 

1. This SR is not required to be performed until 7 effective 
full power days (EFPD) after reaching the equivalent of an 
equilibrium RTP all rods out (ARO) boron concentration of 
300 ppm.  

2. If the 300 ppm Surveillance limit is exceeded, it is 
possible that the EOL limit on MTC could be reached before 
the planned EOL. Because the MTC changes slowly with core
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MTC 
B 3.1.3

BASES

SURVEILLANCE REQUIREMENTS 

SR 3.1.3.2 (continued) 

depletion, the Frequency of 14 effective full power days is 
sufficient to avoid exceeding the EOL limit.

3. The Surveillance limit for RTP boron concentration of 
60 ppm is conservative. If the measured MTC at 60 ppm is 
more positive than the 60 ppm Surveillance limit, the EOL 
limit will not be exceeded because of the gradual manner in 
which MTC changes with core burnup.

REFERENCES 1. 10 CFR 50, Appendix A.  

2. FSAR, Chapter 14.  

3. WCAP 9273-NP-A, "Westinghouse Reload Safety Evaluation 
Methodology," July 1985.
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Rod Group Alignment Limits 
B 3.1.4 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.4 Rod Group Alignment Limits 

BASES 

BACKGROUND The OPERABILITY (i.e., trippability) of the shutdown and control 
rods is an initial assumption in all safety analyses that assume 
rod insertion upon reactor trip. Maximum rod misalignment is an 
initial assumption in the safety analysis that directly affects 
core power distributions and assumptions of available SDM.  

The applicable criteria for these reactivity and power 
distribution design requirements are GDC 10, "Reactor Design," 
GDC 26, "Reactivity Control System Redundancy and Protection" 
(Ref. 1), and 10 CFR 50.46, "Acceptance Criteria for Emergency 
Core Cooling Systems for Light Water Nuclear Power Plants" 
(Ref. 2).  

Mechanical or electrical failures may cause a control rod to 
become inoperable or to become misaligned from its group.  
Control rod inoperability or misalignment may cause increased 
power peaking, due to the asymmetric reactivity distribution and 
a reduction in the total available rod worth for reactor 
shutdown. Therefore, control rod alignment and OPERABILITY are 
related to core operation in design power peaking limits and the 
core design requirement of a minimum SDM.  

Limits on control rod alignment have been established, and all 
rod positions are monitored and controlled during power operation 
to ensure that the power distribution and reactivity limits 
defined by the design power peaking and SDM limits are preserved.  

Rod cluster control assemblies (RCCAs). or rods, are moved by 
their control rod drive mechanisms (CRDMs). Each CRDM moves its 
RCCA one step (approximately 5/ inch) at a time, but at varying 
rates (steps per minute) depending on the signal output from the 
Rod Control System.  

The RCCAs are divided among control banks and shutdown banks.  
Each bank may be further subdivided into two groups to provide 
for precise reactivity control. A group consists of two or more
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Rod Group Alignment Limits 
B 3.1.4 

BASES 

BACKGROUND (continued) 

RCCAs that are electrically paralleled to step simultaneously. A 
bank of RCCAs may consist of two groups that are moved in a 
staggered fashion, but always within one step of each other. 1P3 
has four control banks and four shutdown banks.  

The shutdown banks are maintained either in the fully inserted or 
fully withdrawn position. The control banks are moved in an 
overlap pattern, using the fol lowing withdrawal sequence: When 
control bank A reaches a predetermined height in the core, 
control bank B begins to move out with control bank A. Control 
bank A stops at the position of maximum withdrawal, and control 
bank B continues to move out. When control bank B reaches a 
predetermined height, control bank C begins to move out with 
control bank B. This sequence continues until control banks A, 
B, and C are at the fully withdrawn position, and control bank D 
is at the desired position. The insertion sequence is the 
opposite of the withdrawal sequence. The control rods are 
arranged in a radially symmetric pattern, so that control bank 
motion does not introduce radial asymmetries in the core power 
distributions.  

The axial position of shutdown rods and control rods is indicated 
by two separate and independent systems, which are the Bank 
Demand Position Indication System (commonly called group step 
counters) and the Individual Rod Position Indication (IRPI) 
System.  

The Bank Demand Position Indication System counts the pulses from 
the rod control system that moves the rods. There is one step 
counter for each group of rods. Individual rods in a group all 
receive the same signal to move and should, therefore, all be at 
the same position indicated by the group step counter for that 
group. The Bank Demand Position Indication System is highly 
precise (± 1 step or ± 5% inch). If a rod does not move one step 
for each demand pulse, the step counter will still count the 
pulse and incorrectly reflect the position of the rod.  

The IRPI System provides an indication of actual control rod 
position, but at a lower precision than the step counters. This
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B 3.1.4 

BASES 

BACKGROUND (continued) 

system is based on inductive analog signals from a coil stack 
located above the stepping mechanisms of the control rod magnetic 
jacks, external to the pressure housing, but concentric with the 
rod travel. When the associated control rod is at the bottom of 
the core, the magnetic coupling between the primary and secondary 
coil winding of the detector is small and there is a small 
voltage induced in the secondary. As the control rod is raised 
by the magnetic jacks, the relatively high permeability of the 
lift rod causes an increase in magnetic coupling. Thus, an 
analog signal proportional to rod position is obtained. The rod 
position maximum uncertainty is ± 12 steps (± 7.5 inches).  
Misalignment limit of 12 steps precludes a rod misalignment of 
> 15 inches when instrument error is considered. An indicated 
misalignment limit of 18 steps precludes a rod misalignment of 
> 18.75 inches when instrument error is considered.  

APPLICABLE SAFETY ANALYSES 

Control rod misalignment accidents are analyzed in the safety 
analysis (Ref. 3). The acceptance criteria for addressing 
control rod inoperability or misalignment are that: 

a. There be no violations of: 

1. specified acceptable fuel design limits, or 

2. Reactor Coolant System (RCS) pressure boundary 
integrity: and 

b. The core remains subcritical after accident transients.  

Two types of misalignment are distinguished. During movement of 
a control rod group, one rod may stop moving, while the other 
rods in the group continue. This condition may cause excessive 
power peaking. The second type of misalignment occurs if one rod 
fails to insert upon a reactor trip and remains stuck fully 
withdrawn. This condition requires an evaluation to determine 
that sufficient reactivity worth is held in the control rods to
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Rod Group Alignment Limits 
B 3.1.4 

BASES 

APPLICABLE SAFETY ANALYSES (Continued) 

meet the SOM requirement, with the maximum worth rod stuck fully 
withdrawn.  

Two types of analysis are performed in regard to static rod 
misalignment. With control banks at their insertion limits, one 
type of analysis considers the case when any one rod is 
completely inserted into the core. The second type of analysis 
considers the case of a completely withdrawn single rod from a 
bank inserted to its insertion limit. Satisfying limits on 
departure from nucleate boiling ratio in both of these cases 
bounds the situation when a rod is misaligned from its group by 
12 steps.  

Another type of misalignment occurs if one RCCA fails to insert 
upon a reactor trip and remains stuck fully withdrawn. This 
condition is assumed in the evaluation to determine that the 
required SDM is met with the maximum worth RCCA also fully 
withdrawn.  

The Required Actions in this LCO ensure that either deviations 
from the alignment limits will be corrected or that THERMAL POWER 
will be adjusted so that excessive local linear heat rates (LHRs) 
will not occur, and that the requirements on SDM and ejected rod 
worth are preserved.  

Continued operation of the reactor with a misaligned control rod 
is allowed if the heat flux hot channel factor (FO(Z) and the 
nuclear enthalpy hot channel factor (FANH) are verified to be 
within their limits in the COLR and the safety analysis is 
verified to remain valid. When a control rod is misaligned, the 
assumptions that are used to determine the rod insertion limits, 
AFD limits,' and quadrant power tilt limits are not preserved.  
Therefore, the limits may not preserve the design peaking 
factors, and FQ(Z) and FAH must be verified directly by incore 
mapping. Bases Section 3.2 (Power Distribution Limits) contains 
more complete discussions of the relation of F0(Z) and FAH to the 
operating limits.
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B 3.1.4 

BASES 

APPLICABLE SAFETY ANALYSES (Continued) 

Shutdown and control rod OPERABILITY and alignment are directly 
related to power distributions and SDM, which are initial 
conditions assumed in safety analyses. Therefore they satisfy 
Criterion 2 of 10 CFR 50.36.  

LCO The limits on shutdown or control rod alignments ensure that the 
assumptions in the safety analysis will remain valid. The 
requirements on OPERABILITY ensure that upon reactor trip, the 
assumed reactivity will be available and will be inserted. The 
OPERABILITY requirements also ensure that the RCCAs and banks 
maintain the correct power distribution and rod alignment.  

To ensure that individual rods are properly aligned with its 
associated group step counter demand position, the following 
limits are placed on individual rod positions: 

When THERMAL POWER is > 85% RTP, 

1. Groups with step counter demand position : 212 steps shall 
have all individual indicated rod positions within 12 steps 
of their group step counter demand position; and 

2. Groups with step counter demand position > 212 steps shall 
have all individual indicated rod positions : +17 steps and 
-12 steps of their group step counter demand position 

When THERMAL POWER is :5 85% RTP, all individual indicated rod 
positions shall be ±18 steps of their group step counter 
demand position.  

These limits ensure analysis assumptions for SDM and peaking 
factors are met because an indicated misalignment of 12 steps 
precludes a rod misalignment of > 15 inches when instrument error 
is considered. An indicated misalignment limit of 18 steps 
precludes a rod misalignment of > 18.75 inches when instrument 
error is considered.
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BASES

LCO (continued)

Failure to meet the requirements of this LCO may produce 
unacceptable power peaking factors and LHRs, or unacceptable 
SDMs, all of which may constitute initial conditions inconsistent 
with the safety analysis (Ref. 4).

APPLICABILITY The requirements on RCCA OPERABILITY and alignment are applicable 
in MODES 1 and 2 because these are the only MODES in which 
neutron (or fission) power is generated, and the OPERABILITY 
(i.e., trippability) and alignment of rods have the potential to 
affect the safety of the plant. In MODES 3, 4, 5, and 6, the 
alignment limits do not apply because the control rods are 
typically bottomed and the reactor is shut down and not producing 
fission power. In the shutdown MODES, the OPERABILITY of the 
shutdown and control rods has the potential to affect the 
required SDM, but this effect can be compensated for by an 
increase in the boron concentration of the RCS. See LCO 3.1.1, 
"SHUTDOWN MARGIN (SDM)," for SDM in MODES 3, 4, and 5 and 
LCO 3.9.1, "Boron Concentration," for boron concentration 
requirements during refueling.

A.1.1 and A.1.2 

When one or more rods are untrippable, there is a possibility 
that the required SDM may be adversely affected. Required 
Actions A.1.1 and A.1.2 apply if either SR 3.1.4.2 or SR 3.1.4.3 
are not met. Under these conditions, it is important to 
determine the SDM, and if it is less than the required value, 
initiate boration until the required SDM is recovered. The 
Completion Time of 1 hour is adequate for determining SDM and, if 
necessary, for initiating emergency boration and restoring SDM.  

In this situation, SDM verification must include the worth of the 
untrippable rod, as well as a rod of maximum worth.
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BASES 

ACTIONS (continued) 

A.2 

If the untrippable rod(s) cannot be restored to OPERABLE status, 
the plant must be brought to a MODE or condition in which the LCO 
requirements are not applicable. To achieve this status, the 
unit must be brought to at least MODE 3 within 6 hours.  

The allowed Completion Time is reasonable, based on operating 
experience, for reaching MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.  

B.1 

When a rod becomes misaligned, it can usually be moved and is 
still trippable. If the rod can be realigned within the 
Completion Time of 1 hour, local xenon redistribution during this 
short interval will not be significant, and operation may proceed 
without further restriction. If all individual indicated rod 
positions are :g ± 18 steps of their group step counter demand 
position, the LCO may be met by reducing reactor power 85% RTP.  

An alternative to realigning a single misaligned RCCA to the 
group average position is to align the remainder of the group to 
the position of the misaligned RCCA. However, this must be done 
without violating the bank sequence, overlap, and insertion 
limits specified in LCO 3.1.5, "Shutdown Bank Insertion Limits," 
and LCO 3.1.6, "Control Bank Insertion Limits." The Completion 
Time of 1 hour gives the operator sufficient time to adjust the 
rod positions in an orderly manner.  

B.2.1.1 and B.2.1.2 

With a misaligned rod, SDM must be verified to be within limit or 
boration must be initiated to restore SDM to within limit.  

In many cases, realigning the remainder of the group to the 
misaligned rod may not be desirable. For example, realigning 
control bank B to a rod that is misaligned 20 steps from the top 
of the core would require a significant power reduction, since
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BASES 

ACTIONS B.2.1.1 and B.2.1.2 (continued) 

control bank D must be moved fully in and control bank C must be 
moved in to approximately 100 to 115 steps.  

Power operation may continue with one RCCA trippable but 
misaligned, provided that SDM is verified within 1 hour. The 
Completion Time of 1 hour represents the time necessary for 
determining the actual unit SDM and, if necessary, aligning and 
starting the necessary systems and components to initiate 
boration.  

B.2.21 B.2.3, B.2.4. B.2.5, and B.2.6 

For continued operation with a misaligned rod, RTP must be 
reduced, SDM must periodically be verified within limits, hot 
channel factors (FQ(Z) and FLH) must be verified within limits, 
and the safety analyses must be re-evaluated to confirm continued 
operation is permissible.  

Reduction of power to 75% RTP ensures that local LHR increases 
due to a misaligned RCCA will not cause the core design criteria 
to be exceeded. The Completion Time of 2 hours gives the 
operator sufficient time to accomplish an orderly power reduction 
without challenging the Reactor Protection System.  

When a rod is known to be misaligned, there is a potential to 
impact the SDM. Since the core conditions can change with time, 
periodic verification of SDM is required. A Frequency of 
12 hours is sufficient to ensure this requirement continues to be 
met.  

Verifying that FQ(Z) and FAH are within the required limits 
ensures that current operation at 75% RTP with a rod misaligned 
is not resulting in power distributions that may invalidate 
safety analysis assumptions at full power. The Completion Time 
of 72 hours allows sufficient time to obtain flux maps of the 
core power distribution using the incore flux mapping system and 
to calculate FQ(Z) and FaH.  

Once current conditions have been verified acceptable, time is 
available to perform evaluations of accident analysis to
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BASES 

ACTIONS B.2.2. B.2.3. B.2.4. B.2.5. and B.2.6 (continued) 

determine that core limits will not be exceeded during a Design 
Basis Event for the duration of operation under these conditions.  
A Completion Time of 5 days is sufficient time to obtain the 
required input data and to perform the analysis.  

The analysis specified by Required Action B.2.6 must address the 
potential ejected rod worth, non-uniform fuel depletion.  
associated transient power distribution peaking factors and 
accidents. The following issues must also be addressed: 

a. Rod cluster control assembly insertion characteristics; 

b. Rod Cluster Control Assembly Misalignment; 

c. Loss of reactor coolant from small ruptured pipes or from 
cracks in large pipes which actuates the emergency core 
cooling system; 

d. Single rod cluster control assembly withdrawal at full 
power; 

e. Major reactor coolant system pipe ruptures (loss of coolant 
accident); 

f. Major Secondary system pipe rupture; and 

g. Rupture of a control rod drive mechanism housing.  

C.1 

When Required Actions cannot be completed within their Completion 
Time, the unit must be brought to a MODE or Condition in which 
the LCO requirements are not applicable. To achieve this status, 
the unit must be brought to at least MODE 3 within 6 hours, which 
obviates concerns about the development of undesirable xenon or 
power distributions. The allowed Completion Time of 6 hours is 
reasonable, based on operating experience, for reaching MODE 3 
from full power conditions in an orderly manner and without 
challenging the plant systems.
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ACTIONS (continued) 

0.1.1 and D.1.2 

More than one control rod becoming misaligned from its group 
average position is not expected, and has the potential to reduce 
SOM. Therefore, SOM must be evaluated. One hour allows the 
operator adequate time to determine SDM. Restoration of the 
required SOM, if necessary, requires increasing the RCS boron 
concentration to provide negative reactivity, as described in the 
Bases for LCO'3.1.1. The required Completion Time of 1 hour for 
initiating boration is reasonable, based on the time required for 
potential xenon redistribution, the low probability of an 
accident occurring, and the steps required to complete the 
action. This allows the operator sufficient time to align the 
required valves and start the boric acid pumps. Boration will 
continue until the required SON is restored.  

0.2 

If more than one rod is found to be misaligned or becomes 
misaligned because of bank movement, the unit conditions fall 
outside of the accident analysis assumptions. Since automatic 
bank sequencing would continue to cause misalignment, the unit 
must be brought to a MODE or Condition in which the LCO 
requirements are not applicable. To achieve this status, the 
unit must be brought to at least MODE 3 within 6 hours.  

The allowed Completion Time is reasonable, based on operating 
experience, for reaching MODE 3 from full power conditions in an 
orderly manner and without challenging plant systems.  

SUR VEI LLANCE REQUIREMENTS 

SR 3.1.4.1 

Verification that individual rod positions are within alignment 
limits at a Frequency of 12 hours provides a history that allows
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BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.1.4.1 (continued) 

the operator to detect a rod that is beginning to deviate from 
its expected position. Rod position may be verified using normal 
indication, direct readings using a digital voltmeter, or the 
plant computer. The specified Frequency takes into account other 
rod position information that is continuously available to the 
operator in the control room, so that during actual rod motion, 
deviations can immediately be detected. This SR is not required 
to be performed for a control rod until 1 hour after completion 
of movement of that rod. This allowance is needed because it 
provides time for thermal stabilization of rod position 
instrumentation. This allowance is acceptable because individual 
rod position indicators may not accurately reflect control rod 
position prior to thermal stabilization and there is a 
presumption that individual control rods will move with their 
group.  

SR 3.1.4.2 

Verifying each control rod is OPERABLE would require that each 
rod be tripped. However, in MODES 1 and 2, tripping each control 
rod would result in radial or axial power tilts, or oscillations.  
Exercising each individual control rod every 92 days provides 
increased confidence that all rods continue to be OPERABLE 
without exceeding the alignment limit, even if they are not 
regularly tripped. Moving each control rod by 10 steps in a 
single direction will not cause radial or axial power tilts, or 
oscillations, to occur. This SR requires that control rods be 
inserted or withdrawn by at least 10 steps which is sufficient to 
ensure that rod movement can be confirmed by individual rod 
position indicators. Administrative controls and Technical 
Specification limits ensure that control rod insertion limits are 
met. The 92 day Frequency takes into consideration other 
information available to the operator in the control room and 
SR 3.1.4.1, which is performed more frequently and adds to the 
determination of OPERABILITY of the rods. Between required 
performances of SR 3.1.4.2 (determination of control rod 
OPERABILITY by movement), if a control rod(s) is discovered to be
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BASES 

SUR VETILLANCE REQUI REMENTS 

SR 3.1.4.2 (continued) 

immovable, but remains trippable and aligned, the control rod(s) 
is considered to be OPERABLE. At any time, if a control rod(s) 
is immovable, a determination of the trippability (OPERABILITY) 
of the control rod(s) must be made, and appropriate action taken.  

SR 3.1.4.3 

Verification of rod drop times allows the operator to determine 
that the maximum rod drop time permitted is consistent with the 
assumed rod drop time used in the safety analysis. Measuring rod 
drop times prior to reactor criticality, after reactor vessel 
head removal, ensures that the reactor internals and rod drive 
mechanism will not interfere with rod motion or rod drop time, 
and that no degradation in these systems has occurred that would 
adversely affect control rod motion or drop time. This testing 
is performed with all RCPs operating and the average moderator 
temperature : 500OF to simulate a reactor trip under actual 
conditions.  

This Surveillance is performed during a plant outage, due to the 
plant conditions needed to perform the SR and the potential for 
an unplanned plant transient if the Surveillance was performed 
with the reactor at power.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. 10 CFR 50.46.  

3. FSAR, Chapter 14.  

4. WCAP-14668, Conditional Extension of the Rod Misalignment 
Technical Specification for Indian Point Unit 3, October 
1996 (Proprietary).
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Shutdown Bank Insertion Limits 
B 3.1.5 

B 3. 1 REACTIVITY CONTROL SYSTEMS 

B 3.1.5 Shutdown Bank Insertion Limits 

BASES 

BACKGROUND The insertion limits of the shutdown and control rods are initial 
assumptions in all safety analyses that assume rod insertion upon 
reactor trip. The insertion limits directly affect core power 
and fuel burnup distributions and assumptions of available 
ejected rod worth, SDM and initial reactivity insertion rate.  

The applicable criteria for these reactivity and power 
distribution design requirements are GDC 10, "Reactor Design," 
GDC 26, "Reactivity Control System Redundancy and Protection," 
GDC 28, "Reactivity Limits" (Ref. 1), and 10 CFR 50.46, 
"Acceptance Criteria for Emergency Core Cooling Systems for Light 
Water Nuclear Power Reactors" (Ref. 2). Limits on control rod 
insertion have been established, and all rod positions are 
monitored and controlled during power operation to ensure that 
the power distribution and reactivity limits defined by the 
design power peaking and SDM limits are preserved.  

The rod cluster control assemblies (RCCAs) are divided among 
control banks and shutdown banks. Each bank may be further 
subdivided into two groups to provide for precise reactivity 
control. A group consists of two or more RCCAs that are 
electrically paralleled to step simultaneously. A bank of RCCAs 
may consist of two groups that are moved in a staggered fashion, 
but always within one step of each other. 1P3 has four control 
banks and four shutdown banks. See [CO 3.1.4, "Rod Group 
Alignment Limits," for control and shutdown rod OPERABILITY and 
alignment requirements, and [CO 3.1.7, "Rod Position Indication," 
for position indication requirements.  

The control banks are used for precise reactivity control of the 
reactor. The positions of the control banks are normally 
automatically controlled by the Rod Control System, but they can 
also be manually controlled. They are capable of adding negative 
reactivity very quickly (compared to borating). The control 
banks must be maintained above designed insertion limits and are 
typically near the fully withdrawn position during normal full 
power operations.
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Shutdown Bank Insertion Limits 
B 3.1.5 

BASES 

BACKGROUND (Continued) 

Hence, they are not capable of adding a large amount of positive 
reactivity. Boration or dilution of the Reactor Coolant System 
(RCS) compensates for the reactivity changes associated with 
large changes in RCS temperature, power, and fuel depletion. The 
design calculations are performed with the assumption that the 
shutdown banks are withdrawn first. The shutdown banks can be 
fully withdrawn without the core going critical. This provides 
available negative reactivity in the event of boration errors.  
The shutdown banks are controlled manually by the control room 
operator. During normal unit operation, the shutdown banks are 
either fully withdrawn or fully inserted. The shutdown banks 
must be completely withdrawn from the core, prior to withdrawing 
any control banks during an approach to criticality. The 
shutdown banks are then left in this position until the reactor 
is shut down. They affect core power and burnup distribution, 
and add negative reactivity to shut down the reactor upon receipt 
of a reactor trip signal.  

APPLICABLE SAFETY ANALYSES 

On a reactor trip, all RCCAs (shutdown banks and control 
banks), except the most reactive RCCA, are assumed to insert 
into the core. The shutdown banks shall be at or above their 
insertion limits and available to insert the maximum amount of 
negative reactivity on a reactor trip signal. The control banks 
may be partially inserted in the core, as allowed by LCO 3.1.6, 
"Control Bank Insertion Limits." The shutdown bank and control 
bank insertion limits are established to ensure that a sufficient 
amount of negative reactivity is available to shut down the 
reactor and maintain the required SDM (see LCO 3.1.1, "SHUTDOWN 
MARGIN (SOM).") following a reactor trip from full power. The 
combination of control banks and shutdown banks (less the most 
reactive RCCA, which is assumed to be fully withdrawn) is 
sufficient to take the reactor from full power conditions at 
rated temperature to zero power, and to maintain the required SDM 
at rated no load temperature (Ref. 3). The shutdown bank
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Shutdown Bank Insertion Limits 
B 3.1.5

BASES

APPLICABLE SAFETY ANALYSES (Continued)

insertion limit also limits the reactivity worth of an ejected 
shutdown rod when at power.  

The accept ance criteria for addressing shutdown and control rod 
bank insertion limits and inoperability or misalignment is that: 

a. There be no violations of: 

1. Specified acceptable fuel design limits, or 

2. RCS pressure boundary integrity; and 

b. The core remains subcritical after accident transients.  

As such, the shutdown bank insertion limits affect safety 
analysis involving core reactivity and SDM (Ref. 3).  

The shutdown bank insertion limits preserve an initial condition 
assumed in the safety analyses and, as such, satisfy Criterion 2 
of 10 CFR 50.36.

LCO The shutdown banks must be within their insertion limits any time 
the reactor is critical or approaching criticality. This ensures 
that a sufficient amount of negative reactivity is available to 
shut down the reactor and maintain the required SDM following a 
reactor trip.  

The shutdown bank insertion limits are defined in the COLR.  

APPLICABILITY The shutdown banks must be within their insertion limits, with 
the reactor in MODES 1 and 2. The applicability in MODE 2 begins 
prior to initial control bank withdrawal, during an approach to 
criticality, and continues throughout MODE 2, until all control 
bank rods are again fully inserted by reactor trip or by 
shutdown. This ensures that a sufficient amount of negative 
reactivity is available to shut down the reactor and maintain the
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Shutdown Bank Insertion Limits 
B 3.1.5 

BASES 

APPL ICABILITY (continued) 

required SDM following a reactor trip. The shutdown banks do not 
have to be within their insertion limits in MODE 3, unless an 
approach to criticality is being made. In MODE 4, 5, or 6, the 
shutdown banks are normally fully inserted in the core and 
contribute to the SDM. Refer to LCO 3.1.1 for SDM requirements 
in MODES 3, 4, and 5. LCO 3.9.1, "Boron Concentration," ensures 
adequate SDM in MODE 6.  

The Applicability requirements have been modified by a Note 
indicating the LCO requirement is suspended during SR 3.1.4.2.  
This SR verifies the freedom of the rods to move, and requires 
the shutdown bank to move below the LCO limits, which would 
normally violate the LCO.  

ACTIONS A.1.1. A.1.2 and A.2 

When one or more shutdown banks is not within insertion limits, 
2 hours is allowed to restore the shutdown banks to within the 
insertion limits. This is necessary because the available SDM 
may be significantly reduced, with one or more of the shutdown 
banks not within their insertion limits. Also, verification of 
SDM or initiation of boration within 1 hour is required, since 
the SDM in MODES 1 and 2 is ensured by adhering to the control 
and shutdown bank insertion limits (see LCO 3.1.1). If shutdown 
banks are not within their insertion limits, then SDM will be 
verified by performing a reactivity balance calculation, 
considering the effects listed in the BASES for SR 3.1.1.1.  

The allowed Completion Time of 2 hours provides an acceptable 
time for evaluating and repairing minor problems without allowing 
the plant to remain in an unacceptable condition for an extended 
period of time.  

B.1 

If the shutdown banks cannot be restored to within their 
insertion limits within 2 hours, the unit must be brought to a
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Shutdown Bank Insertion Limits 
B 3.1.5

BASES

ACTIONS B.1 (continued) 

MODE where the LCO is not applicable. The allowed Completion 
Time of 6 hours is reasonable, based on operating experience, for 
reaching the required MODE from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVEIL[LANCE REQU IREMENTS 

SR 3:1.5.1 

Verification that the shutdown banks are within their insertion 
limits prior to an approach to criticality ensures that when the 
reactor is critical, or being taken critical, the shutdown banks 
will be available to shut down the reactor, and the required SDM 
will be maintained following a reactor trip. This SR and 
Frequency ensure that the shutdown banks are withdrawn before the 
control banks are withdrawn during a unit startup.  

Since the shutdown banks are positioned manually by the control 
room operator, a verification of shutdown bank 
position at a Frequency of 12 hours, after the reactor is 
taken critical, is adequate to ensure that they are within their 
insertion limits. Also, the 12 hour Frequency takes into account 
other information available in the control room for the purpose 
of monitoring the status of shutdown rods.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. 10 CFR 50.46.  

3. FSAR, Chapter 14.
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Control Bank Insertion Limits 
B 3.1.6 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.6 Control Bank Insertion Limits 

BASES 

BACKGROUND The insertion limits of the shutdown and control rods are initial 
assumptions in all safety analyses that assume rod insertion upon 
reactor trip. The insertion limits directly affect core power 
and fuel burnup distributions and assumptions of available SDM, 
and initial reactivity insertion rate.  

The applicable criteria for these reactivity and power 
distribution design requirements are GDC 10, "Reactor Design," 
GDC 26, "Reactivity Control System Redundancy and Protection," 
GDC 28, "Reactivity Limits" (Ref. 1), and 10 CFR 50.46.  
"Acceptance Criteria for Emergency Core Cooling Systems for Light 
Water Nuclear Power Reactors" (Ref. 2). Limits on control rod 
insertion have been established, and all rod positions are 
monitored and controlled during power operation to ensure that 
the power distribution and reactivity limits defined by the 
design power peaking and SDM limits are preserved.  

The rod cluster control assemblies (RCCAs) are divided among 
control banks and shutdown banks. Each bank may be further 
subdivided into two groups to provide for precise reactivity 
control. A group consists of two or more RCCAs that are 
electrically paralleled to step simultaneously. A bank of RCCAs 
may consist of two groups that are moved in a staggered fashion, 
but always within one step of each other. 1P3 has four control 
banks and four shutdown banks. See LCO 3.1.4, "Rod Group 
Alignment Limits," for control and shutdown rod OPERABILITY and 
alignment requirements, and LCO 3.1.7, "Rod Position Indication," 
for position indication requirements.  

The control bank insertion limits are specified in the COLR. The 
control banks are required to be at or above the insertion limit.  
The COLR also indicates how the control banks are moved in an 
overlap pattern. Overlap is the distance travelled together by 
two control banks. The fully withdrawn position is defined in 
the COLR.
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Control Bank Insertion Limits 

B 3.1.6 

BASES 

BACKGROUND (continued) 

The control-banks are usedfor precise reactivity control of the 
reactor. The positions of the control banks are normally 
controlled automatically by the Rod Control System, but can also 
be manually controlled. They are capable of adding reactivity 
very quickly (compared to borating or diluting).  

The power density at any point in the core must be limited, so 
that the fuel design criteria are maintained. Together, 
LCO 3.1.4, "Rod Group Alignment Limits", LCO 3.1.5, "Shutdown 
Bank Insertion Limits," LCO 3.1.6, "Control Bank Insertion 
Limits", LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4, 
"QUADRANT POWER TILT RATIO (QPTR)," provide limits on control 
component operation and on monitored process variables, which 
ensure that the core operates within the fuel design criteria.  

The shutdown and control bank insertion and alignment limits, 
AFD, and QPTR are process variables that together characterize 
and control the three dimensional power distribution of the 
reactor core. Additionally, the control bank insertion limits 
control the reactivity that could be added in the event of a rod 
ejection accident, and the shutdown and control bank insertion 
limits ensure the required SDM is maintained.  

Operation within the subject LCO limits will prevent fuel 
cladding failures that would breach the primary fission product 
barrier and release fission products to the reactor coolant in 
the event of a loss of coolant accident (LOCA), loss of flow, 
ejected rod, or other accident requiring termination by a Reactor 
Protection System (RPS) trip function.  

APPLICABLE SAFETY ANALYSES 

The shutdown and control bank insertion limits, AFD, and 
QPTR LCOs are required to prevent power distributions that 
could result in fuel cladding failures in the event of a LOCA, 
loss of flow, ejected rod, or other accident requiring 
termination by an RTS trip function.
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Control Bank Insertion Limits 
B 3.1.6 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The acceptance criteria for addressing shutdown and control bank 
insertion limits and inoperability or misalignment are that: 

a. There be no violations of: 

1. specified acceptable fuel design limits, or 

2. Reactor Coolant System pressure boundary integrity: 
and 

b. The core remains subcritical after accident transients.  

As such, the shutdown and control bank insertion limits affect 
safety analysis involving core reactivity and power distributions 
(Ref. 3).  

The SDM requirement is ensured by limiting the control and 
shutdown bank insertion limits so that allowable inserted worth 
of the RCCAs is such that sufficient reactivity is available in 
the rods to shut down the reactor to hot zero power with a 
reactivity margin that assumes the maximum worth RCCA remains 
fully withdrawn upon trip (Ref. 3).  

Operation at the insertion limits or AFD limits may approach the 
maximum allowable linear heat generation rate or peaking factor 
with the allowed QPTR present. Operation at the insertion limit 
may-also indicate the maximum ejected RCCA worth could be equal 
to the limiting value in fuel cycles that have sufficiently high 
ejected RCCA worths.  

The control and shutdown bank insertion limits ensure that safety 
analyses assumptions for SOM, ejected rod worth, and power 
distribution peaking factors are preserved (Ref. 3).  

The insertion limits satisfy Criterion 2 of 10 CFR 50.36 because 
they are initial conditions assumed in the safety analysis.
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Control Bank Insertion Limits 
B 3.1.6

BASES

LCO The limits on control banks sequence, overlap, and physical 
insertion, as defined in the COLR, must be maintained because 
they serve the function of preserving power distribution, 
ensuring that the SDM is maintained, ensuring that ejected rod 
worth is maintained, and ensuring adequate negative reactivity 
insertion is available on trip. The overlap between control 
banks provides more uniform rates of reactivity insertion and 
withdrawal and is imposed to maintain acceptable power peaking 
during control bank motion.

APPLICABILITY The control bank sequence, overlap, and physical insertion limits 
shall be maintained with the reactor in MODES 1 and 2 with 
keff ! 1.0. These limits must be maintained, since they preserve 
the assumed power distribution, ejected rod worth, SDM, and 
reactivity rate insertion assumptions. Applicability in MODES'3, 
4, and 5 is not required, since neither the power distribution 
nor ejected rod worth assumptions would be exceeded in these 
MODES.  

The applicability requirements have been modified by a Note 
indicating the LCO requirements are suspended during the 
performance of SR 3.1.4.2. This SR verifies the freedom of the 
rods to move, and requires the control bank to move below the LCO 
limits, which would violate the LCO.

ACTI ONS A.1.1. A.1.2. A.2. B.1.1. B.1.2. and B.2

When the control banks are outside the acceptable insertion 
limits, they must be restored to within those limits. This 
restoration can occur in two ways: 

a. Reducing power to be consistent with rod position: or 

b. Moving rods to be consistent with power.  

Also, verification of SOM or initiation of boration to regain 3DM 
is required within 1 hour, since the SDM in MODES 1 and 2
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Control Bank Insertion Limits 
B 3.1.6 

BASES 

ACTIONS A.1.1. A.1.2. A.2. B.1.1. B.1.2. and B.2 (continued) 

normally ensured by adhering to the control and shutdown bank 
insertion limits (see LCO 3.1.1, "SHUTDOWN MARGIN (SOM)") has 
been upset. If control banks are not within their insertion 
limits, then SDM will be verified by performing a reactivity 
balance calculation, considering the effects listed in the BASES 
for SR 3.1.1.1.  

Similarly, if the control banks are found to be out of sequence 
or in the wrong overlap configuration, they must be restored to 
meet the limits.  

Operation beyond the LCO limits is allowed for a short time 
period in order to take conservative action because the 
simultaneous occurrence of either a LOCA, loss of flow accident, 
ejected rod accident, or other accident during this short time 
period, together with an inadequate power distribution or 
reactivity capability, has an acceptably low probability.  

The allowed Completion Time of 2 hours for restoring the banks to 
within the insertion, sequence, and overlaps limits provides an 
acceptable time for evaluating and repairing minor problems 
without allowing the plant to remain in an unacceptable condition 
for an extended period of time.  

C.1 

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be 
completed within the associated Completion Times, the plant must 
be brought to MODE 3, where the LCO is not applicable. The 
allowed Completion Time of 6 hours is reasonable, based on 
operating experience, for reaching the required MODE from full 
power conditions in an orderly manner and without challenging 
plant systems.  
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Control Bank Insertion Limits 

B 3.1.6 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.A.6.1 

This Surveillance is required to ensure that the reactor does not 
achieve criticality with the control banks below their insertion 
limits.  

The estimated critical position -(ECP) depends upon a number of 
factors, one of which is xenon concentration. If the ECP was 
calculated for a time different from when criticality occurs, 
xenon concentration could change to make the ECP substantially in 
error. Conversely, determining the ECP immediately before 
criticality could be an unnecessary burden. There are a number 
of unit parameters requiring operator attention at that point.  
Verifying the ECP calculation within 4 hours prior to criticality 
avoids a large error from changes in xenon concentration, but 
allows the operator some flexibility to schedule the ECP 
calculation with other startup activities.  

SR 3.1.6.2 

Verification of the control bank insertion limits at a Frequency 
of 12 hours is sufficient to detect control banks that may be 
approaching the insertion limits since, normally, very little rod 
motion occurs in 12 hours.  

SR 3.1.6.3 

When control banks are maintained within their insertion limits 
as checked by SR 3.1.6.2 above, it is unlikely that their 
sequence and overlap will not be in accordance with requirements 
provided in the COLR. A Frequency of 12 hours is consistent with 
the insertion limit check above in SR 3.1.6.2.
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BASES

REFERENCES 1. 10 CFR 50, Appendi.x A.  

2. 10 CFR 50.46.  

3. FSAR, Chapter 14.
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Rod Position Indication 
B 3.1.7 

B 3.1 REACTIVITY CONTROL SYSTEM 

B 3.1.7 Rod Position Indication 

BASES 

BACKGROUND According to GDC 13 (Ref. 1), instrumentation to monitor 
variables and systems over their operating ranges during normal 
operation, anticipated operational occurrences, and accident 
conditions must be OPERABLE. LCO 3.1.7 is required for rod 
cluster control assemblies (RCCAs), or rods, to ensure 
OPERABILITY of position indicators to determine control rod 
positions and thereby ensure compliance with the rod alignment 
and insertion limits.  

The OPERABILITY, including position indication, of the shutdown 
and control rods is an initial assumption in all safety analyses 
that assume rod insertion upon reactor trip. Maximum rod 
misalignment is an initial assumption in the safety analysis that 
directly affects core power distributions and assumptions of 
available SDM. Rod position indication is required to assess 
OPERABILITY and misalignment.  

Mechanical or electrical failures may cause a rod to become 
inoperable or to become misaligned from its group. Rod 
inoperability or misalignment may cause increased power peaking, 
due to the asymmetric reactivity distribution and a reduction in 
the total available rod worth for reactor shutdown. Therefore, 
rod alignment and OPERABILITY are related to core operation in 
design power peaking limits and the core design requirement of a 
minimum SDM.  

Limits on rod alignment and OPERABILITY have been established, 
and all rod positions are monitored and controlled during power 
operation to ensure that the power distribution and reactivity 
limits defined by the design power peaking and 5DM limits are 
preserved.  

Rod cluster control assemblies (RCCAs), or rods, are moved out of 
the core (up or withdrawn) or into the core (down or inserted) by 
their control rod drive mechanisms. The RCCAs are divided among 
control banks and shutdown banks. Each bank may be further 
subdivided into two groups to provide for precise reactivity 
control.
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Rod Position Indication 
B 3.1.7 

BASES 

BACKGROUND (Continued) 

The axial position of shutdown rods and control rods are 
determined by two separate and independent systems: the Bank 
Demand Position Indication System (commonly called group step 
counters) and the Individual Rod Position Indication (IRPI) 
System.  

The Bank Demand Position Indication System counts the pulses from 
the Rod Control System that move the rods. There is one step 
counter for each group of rods. Individual rods in a group all 
receive the same signal to move and should, therefore, all be at 
the same position indicated by the group step- counter for that 
group. The Bank Demand Position Indication System is considered 
highly precise (± 1 step or ± 6/8 inch). If a rod does not move 
one step for each demand pulse, the step counter will still count 
the pulse and incorrectly reflect the position of the rod.  

The IRPI System provides an accurate indication of actual control 
rod position, but at a lower precision than the step counters.  
This system is based on inductive analog signals from a coil 
stack located above the stepping mechanisms of the control rod 
magnetic jacks, external to the pressure housing, but concentric 
with the rod travel. When the associated control rod is at the 
bottom of the core, the magnetic coupling between the primary and 
secondary coil winding of the detector is small and there is a 
small voltage induced in the secondary. As the control rod is 
raised by the magnetic jacks, the relatively high permeability of 
the lift rod causes an increase in magnetic coupling.. Thus, an 
analog signal proportional to rod position is obtained. An 
indicated misalignment limit of 12 steps precludes a rod 
misalignment of > 15 inches when instrument error is considered.  
An indicated misalignment limit of 18 steps precludes a rod 
misalignment of > 18.75 inches when instrument error is 
considered.  
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B 3.1.7 

BASES 

APPLICABLE SAFETY ANALYSES 

Control and shutdown rod position accuracy is essential 
during power operation. Power peaking, ejected rod worth, 
or SDM limits may be violated in the event of a Design Basis 
Accident (Ref. 2), with control or shutdown rods operating 
outside their limits undetected. Therefore, the acceptance 
criteria for rod position indication is that rod positions must 
be known with sufficient accuracy in order to verify the core is 
operating within the group sequence, overlap, design peaking 
limits, ejected rod worth, and with minimum SDM (LCO 3.1.5, 
"Shutdown Bank Insertion Limits," and LCO 3.1.6, "Control Bank 
Insertion Limits"). The rod positions must also be known in 
order to verify the alignment limits are preserved (LCO 3.1.4, 
"Rod Group Alignment Limits"). Rod positions are continuously 
monitored to provide operators with information that ensures the 
plant is operating within the bounds of the accident analysis 
assumptions.  

The rod position indicator channels satisfy Criterion 2 of 10 CFR 
50.36. The control rod position indicators monitor rod position, 
which is an initial condition of the accident.  

LCO LCO 3.1.7 specifies that one IRPI System and one Bank Demand 
Position Indication System be OPERABLE for each rod. For the rod 
position indicators to be OPERABLE, the SR of the LCO and the 
following must be met: 

a. The IRPI System indicates within the required number of 
steps of the group step counter demand position as required 
by LCO 3.1.4, "Rod Group Alignment Limits"; 

b. For the IRPI System there are no failed coils; and 

c. The Bank Demand Indication System has been calibrated 
either in the fully inserted position or to the IRPI 
System.  

The agreement limit between the Bank Demand Position Indication 
System and the IRPI System indicates that the Bank Demand
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Rod Position Indication 
B 3.1.7

BASES

LCO (continued)

Position Indication System is adequately calibrated, and can be 
used for indication of the measurement of control rod bank 
position.  

A deviation of less than the allowable limit, given in LCO 3.1.4, 
in position indication for a single rod, ensures high confidence 
that the position uncertainty of the corresponding rod group is 
within the assumed values used in the analysis (that specified 
rod group insertion limits).  

These requirements ensure that rod position indication during 
power operation and PHYSICS TESTS is accurate, and that design 
assumptions are not challenged.  

OPERABILITY of the position indicator channels ensures that 
inoperable, misaligned, or mispositioned rods can be 
detected. Therefore, power peaking, ejected rod worth, and SDM 
can be controlled within acceptable limits.

APPLICABILITY

ACTIONS

The requirements on the IRPI and step counters are only 
applicable in MODES 1 and 2 (consistent with LCO 3.1.4, 
LCO 3.1.5, and LCO 3.1.6), because these are the only MODES in 
which power is generated, and the OPERABILITY and alignment of 
rods have the potential to affect the safety of the plant. In 
the shutdown MODES, the OPERABILITY of the shutdown and control 
banks has the potential to affect the required SDM, but this 
effect can be compensated for by an increase in the boron 
concentration of the Reactor Coolant System.

The ACTIONS table is modified by a Note indicating that a 
separate Condition entry is allowed for each inoperable rod 
position indicator per group and each demand position indicator 
per bank. This is acceptable because the Required Actions for 
each Condition provide appropriate compensatory actions for each 
inoperable position indicator.
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B 3.1.7 

BASES 

ACTIONS (continued) 

A.1 

When one IRPI channel per group fails, the position of the rod 
can still be determined by use of the incore movable detectors.  
Based on experience, normal power operation does not require 
excessive movement of banks. If a bank has been significantly 
moved, the Required Action of B.1 or B.2 below is required.  
Therefore, verification of RCCA position within the Completion 
Time of 8 hours is adequate for allowing continued full power 
operation, since the probability of simultaneously having a rod 
significantly out of position and an event sensitive to that rod 
position is small.  

Re-verification every 24 hours thereafter is acceptable because 
operating experience indicates that significant drift of an 
individual rod during this interval is not likely and the 
requirement in required Action B.1 to re-verify within 8 hours if 
the associated control rod bank is moved significantly during 
this interval.  

Note that an IRPI channel is not inoperable if rod position can 
be determined using a digital volmeter in lieu of the installed 
indicators.  

A.2 

Reduction of THERMAL POWER to 50% RTP puts the core into a 
condition where rod position is not significantly affecting core 
peaking factors (Ref. 2).  

The allowed Completion Time of 8 hours is reasonable, based on 
operating experience, for reducing power to 50% RTP from full 
power conditions without challenging plant systems and allowing 
for rod position determination by Required Action A.1 above.  

B.1 and B.2 

These Required Actions clarify that when one or more rods with 
inoperable position indicators have been moved in excess of 
24 steps in one direction, since the position was last
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Rod Position Indication 
B 3.1.7 

BASES 

ACTIONS B.1 and B.2 (continued) 

determined, the Required Actions of A.1 and A.2 are still 
appropriate but must be initiated promptly under Required 
Action B.1 to begin verify'nMg that these rods are still properly 
positioned, relative to their group positions.  

If, within 8 hours, the rod positions have not been determined, 
THERMAL POWER must be reduced to : 50% RTP within 8 hours to 
avoid undesirable power distributions that could result from 
continued operation at > 50% RTP, if one or more rods are 
misaligned by more than 24 steps. The allowed Completion Time of 
8 hours provides an acceptable period of time to verify the rod 
positions.  

C.1.1 and C.1.2 

With one demand position indicator per bank inoperable (i.e..  
bank demand position cannot be determined), the rod positions can 
be determined by the IRPI System. Since normal power operation 
does not require excessive movement of rods, verification by 
administrative means that the rod position indicators are 
OPERABLE and the most withdrawn rod and the least withdrawn rod 
are : 12 steps apart when > 85% RTP and - 18 steps apart when, :5 
85% RTP within the allowed Completion Time of once every 8 hours 
is adequate.  

0.2 

Reduction of THERMAL POWER to : 50% RTP puts the core into a 
condition where rod position is not significantly affecting core 
peaking factor limits. The allowed Completion Time of 8 hours 
provides an acceptable period of time to verify the rod positions 
per Required Actions C.1.1 and C.1.2 or reduce power to 
:50%. RTP.  

D.1 

If the Required Actions cannot be completed within the associated 
Completion Time, the plant must be brought to a MODE in which the 
requirement does not apply. To a'chieve this status, the plant 
must be brought to at least MODE 3 within 6 hours. The allowed
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Rod Position Indication 
B 3.1.7

BASES

ACTIONS 0.1 (continued) 

Completion Time is reasonable, based on operating experience, for 
reaching the required MODE from full power conditions in an 
orderly manner and without challenging plant systems.  

SURVE ILLANCE REQU IREMENTS 

SR 3.1.7.1 

Verification that the IRPI agrees with the demand position within 
the required number of steps ensures that the IRPI is operating 
correctly. Only points within the indicated ranges are required 
in comparison.  

This surveillance is performed prior to reactor criticality after 
each removal of the reactor vessel head because there is a 
potential for unnecessary plant transients if the SR were 
performed with the reactor at power.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. FSAR, Chapter 14.  

3. WCAP-14668. Conditional Extension of the Rod Misalignment 
Technical Specification for Indian Point Unit 3, October 
1996 (Proprietary).
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PHYSICS TESTS Exceptions- MODE 2 
B 3.1.8 

B 3.1 REACTIVITY CONTROL SYSTEMS 

B 3.1.8 PHYSICS TESTS Exceptions- MODE 2 

BASES 

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions is to 
permit relaxations of existing LCOs to allow certain PHYSICS 
TESTS to be performed.  

Section XI of 10 CFR 50, Appendix B (Ref. 1), requires that a 
test program be established to ensure that structures, systems, 
and components will perform satisfactorily in service. All 
functions necessary to ensure that the specified design 
conditions are not exceeded during normal operation and 
anticipated operational occurrences must be tested. This testing 
is an integral part of the design, construction, and operation of 
the plant. Requirements for notification of the NRC, for the 
purpose of conducting tests and experiments, are specified in 
10 CFR 50.59 (Ref. 2).  

The key objectives of a test program (Ref. 3) are to: 

a. Ensure that the facility has been adequately designed: 

b. Validate the analytical models used in the design and 
analysis; 

c. Verify the assumptions used to predict unit response; and 

d. Ensure that installation of equipment in the facility has 
been accomplished in accordance with the design.  

To accomplish these objectives, testing is performed prior to 
initial criticality, during startup, during low power operations, 
during power ascension, and after each refueling. The PHYSICS 
TESTS requirements for reload fuel cycles ensure that the 
operating characteristics of the core are consistent with the 
design predictions'and that the core can be operated as designed 
(Ref. 4).
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PHYSICS TESTS Exceptions -MODE 2 
B 3.1.8 

BASES 

BACKGROUND (continued) 

PHYSICS TESTS procedures are written and approved in accordance 
with established formats. The procedures include all information 
necessary to permit a detailed execution of the testing required 
to ensure that the design intent is met. PHYSICS TESTS are 
performed in accordance with these procedures and test results 
are approved prior to continued power escalation and long term 
power operation.  

The PHYSICS TESTS required for reload fuel cycles are listed in 
Reference. 4.  

These and other supplementary tests may be required to calibrate 
the nuclear instrumentation or to diagnose operational problems.  
These tests may cause the operating controls and process 
variables to deviate from their LCO requirements during their 
performance.  

APPLICABLE SAFETY ANALYSES 

The fuel is protected by LCOs that preserve the initial 
conditions of the core assumed during the safety analyses.  
The methods for development of the LCOs that are excepted by this 
LCO are described in the Westinghouse Reload Safety Evaluation 
Methodology Report (Ref. 5). These PHYSICS TESTS, and other 
tests that may be required to calibrate nuclear instrumentation 
or to diagnose operational problems, may require the operating 
control or process variables to deviate from their LCO 
limitations.  

The FSAR defines requirements for initial testing of the 
facility, including PHYSICS TESTS. .Requirements for reload fuel 
cycle PHYSICS TESTS are defined in ANSI/ANS-19.6.1-1985 (Ref. 4).  
Although these PHYSICS TESTS are generally accomplished within 
the limits for all LCOs, conditions may occur when one or more 
LCOs must be suspended to make completion of PHYSICS TESTS 
possible or practical. This is acceptable as long as the fuel 
design criteria are not violated. When one or more of the 
requirements specified in LCO 3.1.3, "Moderator Temperature

INDIN PONT 3B 3..8-2Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.1.8-2



PHYSICS TESTS Exceptions- MODE 2 
B 3.1.8 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

"Coefficient (MTC)," LCO 3.1.4, "Group Rod Alignments", 
LCO 3.1.5, "Shutdown Bank Insertion Limits",. LCO 3.1.6, "Control 
Bank Insertion Limits", and LCO 3.4.2, "RCS Minimum Temperature 
for Criticality", are suspended for PHYSICS TESTS, the fuel 
design criteria are preserved as long as the power level is 
limited to 5% RTP, the reactor coolant temperature is kept 

5400F, and SDM is kept within the limits specified in the COLR 
for low power physics tests.  

The PHYSICS TESTS include measurement of core nuclear parameters 
or the exercise of control components that affect process 
variables. Among the process variables involved are AFD and 
QPTR, which represent initial conditions of the unit safety 
analyses. Also involved are Rod Cluster Control Assemblies 
(RCCAs) or control rods (control and shutdown rods), which are 
required to shut down the reactor. The limits for these 
variables are specified for each fuel cycle in the COLR. PHYSICS 
TESTS meet the criteria for inclusion in the Technical 
Specifications, since the components and process variable LCOs 
suspended during PHYSICS TESTS meet Criteria 1, 2, and 3 of 
10 CFR 50.36.  

Reference 6 allows special test exceptions (STEs) to be included 
as part of the LCO that they affect. It was decided, however, to 
retain this STE as a separate LCO because it was less cumbersome 
and provided additional clarity.  

LCO This LCO allows the reactor MTC to be outside its specified 
limits. In addition, it allows selected control and shutdown 
rods to be positioned outside of their specified alignment and 
insertion limits. Operation beyond specified limits is permitted 
for the purpose of performing PHYSICS TESTS and poses no threat 
to fuel integrity, provided the SRs are met.  

The requirements of LCO 3.1.3, LCO 3.1.4, LCO 3.1.5, LCO 3.1.6, 
and LCO 3.4.2 may be suspended during the performance of PHYSICS 
TESTS provided: 

a. RCS lowest loop average temperature is 540 'F;
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PHYSICS TESTS Exceptions-MODE 2 
B 3.1.8

BASES 

LCO (continued) 

b. SDM is within the limit specified in the COLR; and 

c. THERMAL POWER is 5% RTP.  

APPLICABILITY This LCO is applicable in MODE 2 when performing low power 
PHYSICS TESTS. The applicable PHYSICS TESTS are performed in 
MODE 2 at HZP.  

ACTIONS A.1 and A.2 

If the SDM requirement is not met, boration must be initiated 
promptly. A Completion Time of 15 minutes is adequate for an 
operator to correctly align and start the required systems and 
components. The operator should begin boration with the best 
source available for the plant conditions. Boration will be 
continued until SDM is within limit.  

Suspension of PHYSICS TESTS exceptions requires restoration of 
each of the applicable LCOs to within specification.  

B.1 

When THERMAL POWER is > 5% RTP, as indicated on power range 
instruments, the only acceptable action is to open the reactor 
trip breakers (RTBs) to prevent operation of the reactor beyond 
its design limits. Immediately opening the RTBs will shut down 
the reactor and prevent operation of the reactor outside of its 
design limits.  

C.1 

When the RCS lowest TaVg is < 5400F, the appropriate action is to 
restore Tavg to within its specified limit. The allowed 
Completion Time of 15 minutes provides time for restoring Tavg to 
within limits without allowing the plant to remain in an 
unacceptable condition for an extended period of time. Operation
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PHYSICS TESTS Exceptions- MODE 2 
B 3.1.8 

BASES 

ACTIONS C.1 (continued) 

with the reactor critical and with temperature below 540OF could 
violate the assumptions for accidents analyzed in the safety 
analyses.  

D.1 

If the Required Actions cannot be completed within the associated 
Completion Time, the plant must be brought to a MODE in which the 
requirement does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within an additional 
15 minutes. The Completion Time of 15 additional minutes is 
reasonable, based on operating experience, for reaching MODE 3 in 
an orderly manner and without challenging plant systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.1.8.1 

The power range and intermediate range neutron detectors must be 
verified to be OPERABLE in MODE 2 by LCO 3.3.1, "Reactor 
Protection System (RPS) Instrumentation." The frequency is 
specified in LCO 3.3.1. A CHANNEL OPERATIONAL TEST is normally 
performed on each power range and intermediate range channel 
prior to initiation of the PHYSICS TESTS. This will ensure that 
the RPS is properly aligned to provide the required degree of 
core protection during the performance of the PHYSICS TESTS.  

SR- 3.1.8.2 

Verification that the RCS lowest loop Tavg is ;- 540'F will ensure 
that the unit is not operating in a condition that could 
invalidate the safety analyses. Verification of the RCS 
temperature at a Frequency of 30 minutes during the performance 
of the PHYSICS TESTS will ensure that the initial conditions of 
the safety analyses are not violated.
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PHYSICS TESTS Exceptions- MODE 2 
B 3.1.8 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.1.8.3 

Verification that THERMAL POWER is 5% RTP will ensure that the 
plant is not operating in a condition that could invalidate the 
safety analysis. Verification of THERMAL POWER at a Frequency of 
30 minutes during the performance of the PHYSICS TESTS will 
ensure that the initial conditions of the safety analyses are not 
viol ated.  

SR 3.1.8.4 

The SDM is verified by performing a reactivity balance 
calculation, considering the following reactivity effects: 

a. RCS boron concentration; 

b. Control bank position; 

C. RCS average temperature; 

d. Fuel burnup based on gross thermal energy generation; 

e. Xenon concentration; 

f. Samarium concentration; and 

g. Isothermal temperature coefficient (ITC).  

Using the ITC accounts for Doppler reactivity in this calculation 
when the reactor i s subcri ti cal , and the fuel temperature will1 be 
changing at the same rate as the RCS.  

The Frequency of 24 hours is based on the generally slow change 
in required boron concentration and on the low probability of an 
accident occurring without the required SDM.
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PHYSICS TESTS Exceptions-MODE 2 
B 3.1.8

BASES

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.  

2. 10 CFR 50.59.  

3. Regulatory Guide 1.68, Revision 2, August, 1978.  

4. ANSI/ANS-19.6.1-1985, December 13, 1985.  

5. WCAP-9273-NP-A, "Westinghouse Reload Safety Evaluation 
Methodology Report," July 1985.  

6. WCAP-11618, including Addendum 1, April 1989.
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FQ(Z) 
B 3.2.1 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.1 Heat Flux Hot Channel Factor (FQ(Z)) 

BASES 

BACKGROUND The purpose of the limits on the values of FQ(Z) is to limit the 
local (i.e., pellet) peak power density. The value of FQ(Z) 
varies along the axial height (Z) of the core.  

FQ(Z) is defined as the maximum local fuel rod linear power 
density divided by the average fuel rod linear power density, 
assuming nominal fuel pellet and fuel rod dimensions. Therefore, 
FQ(Z) is a measure of the peak fuel pellet power within the 
reactor core.  

During power operation, the global power distribution is limited 
by LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4, 
"QUADRANT TILT POWER RATIO (QPTR)," which are directly and 
continuously measured process variables. These LCOs, along with 
LCO 3.1.6, "Control Bank Insertion Limits," maintain the core 
limits on power distributions on a continuous basis.  

FQ(Z) varies with fuel loading patterns, control bank insertion, 
fuel burnup, and changes in axial power distribution.  

FQ(Z) is measured periodically using the incore detector system.  
These measurements are generally taken with the core at or near 
steady state conditions.  

Using the measured three dimensional power distributions, it is 
possible to derive a measured value for FO(Z). However, because 
this value represents a steady state condition, it does not 
include the variations in the value of FQ(Z) that are present 
during nonequilibrium situations.  

Core monitoring and control under nonsteady state conditions are 
accomplished by operating the core within the limits of the 
appropriate LCOs, including the limits on AFD, QPTR, and control 
rod insertion.
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FQ(Z) 
B 3.2.1 

BASES 

APPLICABLE SAFETY ANALYSES 

This LCO precludes core power distributions that violate 
the following fuel design criteria: 

a. During a large break loss of coolant accident (LOCA), the 
peak cladding temperature must not exceed 2200'F (Ref. 1); 

b. During a loss of forced reactor coolant flow accident, 
there must be at least 95% probability at the 95% 
confidence level (the 95/95 DNB criterion) that the hot 
fuel rod in the core does not experience a departure from 
nucleate boiling (DNB) condition; 

c. During an ejected rod accident, the energy deposition to 
the fuel must not exceed 225 calories/gram for non
irradiated fuel and 200 calories/gram for irradiated fuel 
(Ref. 2); and 

d. The control rods must be capable of shutting down the 
reactor with a minimum required SDM with the highest worth 
control rod stuck fully withdrawn (Ref. 3).  

Limits on FQ(Z) ensure that the value of the initial total 
peaking factor assumed in the accident analyses remains valid.  
Other criteria must also be met (e.g., maximum cladding 
oxidation, maximum hydrogen generation, coolable geometry, and 
long term cooling). However, the peak cladding temperature is 
typically most limiting.  

FQ(Z) limits assumed in the LOCA analysis are typically limiting 
relative to (i.e., lower than) the FQ(Z) limit assumed in safety 
analyses for other postulated accidents. Therefore, this LCO 
provides conservative limits for other postulated accidents.  

FQ(Z) satisfies Criterion 2 of 10 CFR 50.36.  

LCO The Heat Flux Hot Channel Factor, FQ(Z), shall be limited by the 
following relationships:
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FQ(Z) 
B 3.2.1 

BASES 

LCO (continued) 

FQ(Z) _< FQ K(Z) for P > 0.5 P 

FQ(Z) < FQ K(Z) for P < 0.5 

0.5 

where: FQ is the FQ(Z) limit at RTP provided in the COLR, 

K(Z) is the normalized FQ(Z) as a function of core 
height provided in the COLR, and 

P THERMAL POWER 

RTP 

The current IP3 specific values of FQ and K(Z) are given in the 
COLR.  

An FQ(Z) evaluation requires obtaining an incore flux map in 
MODE 1. From the incore flux map results we obtain the measured 
value (Fm(Z)) of FQ(Z). Then, 

FQ(Z) = Fm(Z) 1.0815 

where 1.0815 is a factor that accounts for fuel manufacturing 
tolerances and flux map measurement uncertainty. This correction 
factor for the measured value of total peaking factor FQm(Z) is 
for the three percent needed to account for manufacturing 
tolerances and this value is further increased by five percent to 
account for measurement error.  

The FQ(Z) limits define limiting values for core power peaking 
that precludes peak cladding temperatures exceeding 2200°F during 
either a large or small break LOCA.  

This LCO requires operation within the bounds assumed in the 
safety analyses. Calculations are performed in the core design 
process to confirm that the core can be controlled in such a 
manner during operation that it can stay within the LOCA FQ(Z)
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FQ(Z) 
B 3.2.1 

BASES 

LCO (continued) 

limits. If FQ(Z) cannot be maintained within the LCO limits, 
reduction of the core power is required.  

Violating the LCO limits for FQ(Z) produces unacceptable 
consequences if a design basis event occurs while FQ(Z) is 
outside its specified limits.  

APPLICABILITY The FQ(Z) limits must be maintained in MODE 1 to prevent core 
power distributions from exceeding the limits assumed in the 
safety analyses. Applicability in other MODES is not required 
because there is either insufficient stored energy in the fuel or 
insufficient energy being transferred to the reactor coolant to 
require a limit on the distribution of core power.  

ACTIONS A.1 

Reducing THERMAL POWER by ; 1% RTP for each 1% by which FQ(Z) 
exceeds its limit, maintains an acceptable absolute power 
density. The Completion Time of 15 minutes provides an 
acceptable time to reduce power in an orderly manner andwithout 
allowing the plant to remain in an unacceptable condition for an 
extended period of time.  

A.2 

A reduction of the Power Range Neutron Flux-High trip setpoints 
by 2 1% for each 1% by which Fq(Z) exceeds its limit, is a 
conservative action for protection against the consequences of
severe transients with unanalyzed power distributions. The 
Completion Time of 72 hours is sufficient considering the small 
likelihood of a severe transient in this time period and the 
preceding prompt reduction in THERMAL POWER in accordance with 
Required Action A.I.
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FQ( Z) 
B 3.2. 1 

BASES 

ACTIONS (continued) 

A.3 

Verification that F0(Z) has been restored to within its limit, by 
performing SR 3.2.1.1 prior to increasing THERMAL POWER above the 
limit imposed by Required Action A.1, ensures that core 
conditions during operation at higher power levels are consistent 
with safety analyses assumptions.  

If Required Actions A.1 through A.3 are not met within their 
associated Completion Times, the plant must be placed in a mode 
or condition in which the LCO requirements are not applicable.  
This is done by placing the plant in at least MODE 2 within 
6 hours.  

This allowed Completion Time is reasonable based on operating 
experience regarding the amount of time it takes to reach MODE 2 
from full power operation in an orderly manner and without 
challenging plant systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.2.1.1 is modified by a Note. The Note applies during the 
first power ascension after a refueling. It states that THERMAL 
POWER may be increased until an equilibrium power level has been 
achieved at which a power distribution map can be obtained. This 
allowance is modified, however, by one of the Frequency 
conditions that requires verification that F(Z) is within 
specified limits after a power rise of more than 10% RTP over the 
THERMAL POWER at which it was last verified to be within 
specified limits. Because FQ(Z) could not have previously been 
measured in this reload core, there is a second Frequency 
condition, applicable only for reload cores, that requires 
determination of these parameters before exceeding 75% RTP. This 
ensures that some determination of FQ(Z) is made at a lower power 
level at whi ch adequate margin is available before going to 
100% RTP. Also, this Frequency condition, together with the
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FQ(Z) 
B 3.2.1 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

Frequency condition requiring verification of FQ(Z) following a 
power increase of more than 10%, ensures that it was verified as 
soon as RTP (or any other level for extended operation) is 
achieved. In the absence of these Frequency conditions, it is 
possible to increase power to RTP and operate for 31 days without 
verification of F0(Z). The Frequency condition is not intended 
to require verification of these parameters after every 
10% increase in power level above the last verification. It only 
requires verification after a power level is achieved for 
extended operation that is 10% higher than that power at which FQ 
was last measured.  

SR 3.2.1.1 

Verification that F0(Z) is within its specified limits involves 
increasing FQ(Z) to allow for manufacturing tolerance and 
measurement uncertainties in order to obtain FQ(Z).  
Specifically, Fm(Z) is the measured value of F0(Z) obtained from 
incore flux map results and F0(Z) = Fm(Z) 1.0815 (Ref. 4). FQ(Z) 
is then compared to its specified limits.  

The limit with which FQ(Z) is compared varies inversely with 
power above 50% RTP and directly with a function called K(Z) 
provided in the COLR.  

Performing this Surveillance in MODE 1 prior to exceeding 75% RTP 
ensures that the F(Z) limit is met when RTP is achieved, because 
the highest peaking factors (i.e., the ratio of local power 
density to the core average power density) generally decrease as 
core average power level is increased.  

If THERMAL POWER has been increased by ; 10% RTP since the last 
determination of FQ(Z), another evaluation of this factor is 
required 12 hours after achieving equilibrium conditions at this 
higher power level (to ensure that FQ(Z) values are being reduced 
sufficiently with power increase to stay within the LCO limits).  

The Frequency of 31 EFPD is adequate to monitor the change of 
power distribution with core burnup because such changes are slow

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.2.1- 6



FQ(Z) 
B 3.2.1

BASES

SURVEILLANCE REQUIREMENTS 

SR 3.2.1.1 (continued) 

and well controlled when the plant is operated in accordance with 
the Technical Specifications (TS).

REFERENCES 1. 10 CFR 50.46, 1974.

2. FSAR 14.2.6.  

3. 10 CFR 50, Appendix A.  

4. WCAP-7308-L-P-A, "Evaluation of Nuclear Hot Channel Factor 
Uncertainties".
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B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FNH) 

BASES

BACKGROUND The purpose of this LCO is to establish limits on the power 
density at any point in the core so that the fuel design criteria 
are not exceeded and the accident analysis assumptions remain 
valid. The design limits on local (pellet) and integrated fuel 
rod peak power density are expressed in terms of hot channel 
factors. Control of the core power distribution with respect to 
these factors ensures that local conditions in the fuel rods and 
coolant channels do not challenge core integrity at any location 
during either normal operation or a postulated accident analyzed 
in the safety analyses.  

FNH is defined as the ratio of the integral of the linear power 
along the fuel rod with the highest integrated power to the 
average integrated fuel rod power. Therefore, FnH is a measure 
of the maximum total power produced in a fuel rod.  

FNH is sensitive to fuel loading patterns, bank insertion, and 
fuel burnup. FAH typically increases with control bank insertion 
and typically decreases with fuel burnup.  

FAH is not directly measurable but is inferred from a power 
distribution map obtained with the movable incore detector 
system. Specifically, the results of the three dimensional power 
distribution map are analyzed by a computer to determine FN,.  
This factor is calculated at least every 31 EFPD. However, 
during power operation, the global power distribution is 
monitored by LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," and 
LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)," which address 
directly and continuously measured process variables.  

The COLR provides peaking factor limits that ensure that the 
design basis value of the departure from nucleate boiling (DNB) 
is met for normal operation, operational transients, and any 
transient condition arising from events of moderate frequency.  
The DNB design basis precludes DNB and is met by limiting the 
minimum local DNB heat flux ratio to 1.3 using the W3 CHF 
correlation. All DNB limited transient events are assumed to
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B 3.2.2 

BASES 

BACKGROUND (Continued) 

begin with an FaN value that satisfies the LCQ requirements.  
Operation outside the LCO limits may produce unacceptable 
consequences if a DNB limiting event occurs. The DNB design 
basis ensures that there is no overheating of the fuel that 
results in possible cladding perforation with the release of 
fission products to the reactor coolant.  

APPLICABLE SAFETY ANALYSES 

Limits on FA" preclude core power distributions that exceed 
the following fuel design limits: 

a. There must be at least 95% probability at the 95% 
confidence level (the 95/95 DNB criterion) that the hottest 
fuel rod in the core does not experience a DNB condition; 

b. During a large break loss of coolant accident CLOCA), peak 
cladding temperature (PCT) must not exceed 22000F; 

C. During an ejected rod accident, the energy deposition to 
the fuel must not exceed 225 calories/gram for non
irradiated fuel and 200 calories/gram for irradiated fuel 
(Ref. 1); and 

d. Fuel design limits required by GDC 26 (Ref. 2) for the 
condition when control rods must be capable of shutting 
down the reactor with a minimum required SDM with the 
highest worth control rod stuck fully withdrawn.  

For transients that may be DNB limited, the Reactor Coolant 
System flow and FANH are the core parameters of most importance.  
The limits on FANH ensure that the DNB design basis is met for 
normal operation, operational transients, and any transients 
arising from events of moderate frequency. The DNB design basis 
is met by limiting the minimum DNBR to the 95/95 DNB criterion of 
1.3 using the W3 CHF correlation. This value provides a high 
degree of assurance that the hottest fuel rod in the core does 
not experience a DNB.  
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FNH 

B 3.2.2 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The allowable FNH limit increases with decreasing power level.  
This functionality in FNH is included in the analyses that 
provide the Reactor Core Safety Limits (SLs) of SL 2.1.1.  
Therefore, any DNB events in which the calculation of the core 
limits is modeled implicitly use this variable value of FANH in 
the analyses. Likewise, all transients that may be DNB limited 
are assumed to begin with an initial FNH as a function of power 
level defined by the COLR limit equation.  

The LOCA safety analysis indirectly models FNH as an input 
parameter. The Nuclear Heat Flux Hot Channel Factor (FQ(Z)) and 
the axial peaking factors are inserted directly into the LOCA 
safety analyses that verify the acceptability of the resulting 
peak cladding temperature (Ref. 3).  

The fuel is protected in part by Technical Specifications, which 
ensure that the initial conditions assumed in the safety and, 
accident analyses remain valid. The following LCOs ensure this: 
LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)," LCO 3.2.4, "QUADRANT 
POWER TILT RATIO (QPTR)," LCO 3.1.6, "Control Bank Insertion 
Limits," LCO 3.2.2, "Nuclear Enthalpy Rise Hot Channel Factor 
(FNH)," and LCO 3.2.1, "Heat Flux Hot Channel Factor (FQ(Z))." 

FNH and FQ(Z) are measured periodically using the movable incore 
detector system. Measurements are generally taken with the. core 
at, or near, steady state conditions. Core monitoring and 
control under transient conditions (Condition 1 events) are 
accomplished by operating the core within the limits of the LCOs 
on AFD, QPTR, and Bank Insertion Limits.  

FNH satisfies Criterion 2 of 10 CFR 50.36.  

LCO FIH shall be maintained within the limits of the relationship 
provided in the COLR.  

The FNH limit identifies the coolant flow channel with the 
maximum enthalpy rise. This channel has the least additional
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B 3.2.2

BASES

LCO (continued)

heat removal capability and thus the highest probability for a DNB.  

The limiting value of F4H, described by the equation contained in 
the COLR, is the design radial peaking factor used in the unit 
safety analyses.  

A power multiplication factor in this equation includes an 
additional margin for higher radial peaking from reduced thermal 
feedback and greater control rod insertion at low power levels.  
The limiting value of FAH is allowed to increase a small amount 
for every 1% RTP reduction in THERMAL POWER as specified in the 
COLR.

APPLICABILITY

ACTIONS

The FH limits must be maintained in MODE 1 to preclude core 
power distributions from exceeding the fuel design limits for 
DNBR and PCT. Applicability in other modes is not required 
because there is either insufficient stored energy in the fuel or 
insufficient energy being transferred to the coolant to require a 
limit on the distribution of core power. Specifically, the 
design bases events that are sensitive to F&H in other modes 
(MODES 2 through 5) have significant margin to DNB, and 
therefore, there is no need to restrict FAH in these modes.

A.1.1

With F"H exceeding its limit, the unit is allowed 4 hours to 
restore FAH to within its limits. This restoration may, for 
example, involve realigning any misaligned rods or reducing power 
enough to bring FAH within its power dependent limit. When the 
FAH limit is exceeded, the DNBR limit is not likely violated in 
steady state operation, because events that could significantly 
perturb the FaH value (e.g., static control rod misalignment) are 
considered in the safety analyses. However, the DNBR limit may 
be violated if a DNB limiting event occurs. Thus, the allowed 
Completion Time of 4 hours provides an acceptable time to restore
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B 3.2.2 

BASES 

ACTIONS A.1.1 (continued) 

FAH to within its limits without allowing the plant to remain in 
an unacceptable condition for an extended period of time.  

Condition A is modified by a Note that requires that Required 
Actions A.2 and A.3 must be completed whenever Condition A is 
entered. Thus, if power is not reduced because this Required 
Action is completed within the 4 hour time period, Required 
Action A.2 nevertheless requires another measurement and 
calculation of FAH within 24 hours in accordance with SR 3.2.2.1.  

However, if power is reduced below 50% RTP, Required Action A.3 
requires that another determination of FnH must be done prior to 
exceeding 50% RTP, prior to exceeding 75% RTP, and within 
24 hours after reaching or exceeding 95% RTP. In addition, 
Required Action A.2 is performed if power ascension is delayed 
past 24 hours.  

A.1.2.1 and A.1.2.2 

If the value of FAH is not restored to within its specified limit 
either by adjusting a misaligned rod or by reducing THERMAL 
POWER, the alternative option is to reduce THERMAL POWER to 
< 50% RTP in accordance with Required Action A.1.2.1 and reduce 
the Power Range Neutron Flux-High to 55% RTP in accordance 
with Required Action A.1.2.2. Reducing THERMAL POWER to 
< 50% RTP increases the DNB margin and does not likely cause the 
DNBR limit to be violated in steady state operation. The 
reduction in trip setpoints ensures that continuing operation 
remains at an acceptable low power level with adequate DNBR 
margin. The allowed Completion Time of 4 hours for Required 
Action A.1.2.1 is consistent with those allowed for in Required 
Action A.1.1 and provides an acceptable time to reach the 
required power level from full power operation without allowing 
the plant to remain in an unacceptable condition for an extended 
period of time. The Completion Times of 4 hours for Required 
Actions A.1.1 and A.1.2.1 are not additive.  

The allowed Completion Time of 72 hours to reset the trip 
setpoints per Required Action A.1.2.2 recognizes that, once power 
is reduced, the safety analysis assumptions are satisfied and 
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B 3.2.2 

BASES 

ACTIONS A.1.2.1 and A.1.2.2 (continued) 

there is no urgent need to reduce the trip setpoints. This is a 
sensitive operation that may inadvertently trip the Reactor 
Protection System.  

A.2 

Once the power level has been reduced to < 50% RTP per Required 
Action A.1.2.1, an incore flux map (SR 3.2.2.1) must be obtained 
and the measured value of FAH verified not to exceed the allowed 
limit at the lower power level. The unit is provided 
20 additional hours to perform this task over and above the 
4 hours allowed by either Action A.1.1 or Action A.1.2.1. The 
Completion Time of 24 hours is acceptable because of the increase 
in the DNB margin, which is obtained at lower power levels, and 
the low probability of having a DNB limiting event within this 
24 hour period. Additionally, operating experience has indicated 
that this Completion Time is sufficient to obtain the incore flux 
map, perform the required calculations, and evaluate FH.  

A.3 

Verification that Fn, is within its specified limits after an out 
of limit occurrence ensures that the cause that led to the FAH 
exceeding its limit is corrected, and that subsequent operation 
proceeds within the LCO limit. This Action demonstrates that the 
F.H limit is within the LCO limits prior to exceeding 50% RTP, 
again prior to exceeding 75% RTP, and within 24 hours after 
THERMAL POWER is 95% RTP.  

This Required Action is modified by a Note that states that 
THERMAL POWER does not have to be reduced prior to performing 
this Action.  

B.1 

When Required Actions A.1.1 through A.3 cannot be completed 
within their required Completion Times, the plant must be placed 
in a mode in which the LCO requirements are not applicable. This 
is done by placing the plant in at least MODE 2 within 6 hours.  
The allowed Completion Time of 6 hours is reasonable, based on
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B 3.2.2

BASES 

ACTIONS B.1 (continued) 

operating experience regarding the time required to reach MODE 2 
from full power conditions in an orderly manner and without 
challenging plant systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.2.2.1 

The value of FKH is determined by using the movable incore 
detector system to obtain a flux distribution map. A data 
reduction computer program then calculates the maximum value of 
F." from the measured flux distributions. The measured value of 
FAH must be multiplied by 1.04 to account for measurement 
uncertainty before making comparisons to the FAH limit.  

After each refueling, FAH must be determined in MODE 1 prior to 
exceeding 75% RTP. This requirement ensures that FAH limits are 
met at the beginning of each fuel cycle.  

The 31 EFPD Frequency is acceptable because the power 
distribution changes relatively slowly over this amount of fuel 
burnup. Accordingly, this Frequency is short enough that the FAH 
limit cannot be exceeded for any significant period of operation.  

REFERENCES 1. FSAR 14.2.6.  

2. 10 CFR 50, Appendix A.  

3. 10 CFR 50.46.
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AFD (CAOC Methodology) 
B 3.2.3 

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Constant Axial Offset Control (CAOC) 
Methodology) 

BASES 

BACKGROUND The purpose of this LCO is to establish limits on the values of 
the AFD in order to limit the axial power distribution skewing to 
either the top or bottom of the core. By limiting the amount of 
power distribution skewing, core peaking factors are consistent 
with the assumptions used in the safety analyses. Limiting power 
distribution skewing over time also minimizes the xenon 
distribution skewing, which is a significant factor in axial 
power distribution control.  

The operating scheme used to control the axial power 
distribution, CAOC, involves maintaining the AFD within a 
tolerance band around a burnup dependent target, known as the 
target flux difference, to minimize the variation of the axial 
peaking factor and axial xenon distribution during unit 
maneuvers.  

The target flux difference is determined at equilibrium xenon 
conditions. The control banks must be positioned within the core 
in accordance with their insertion limits and Control Bank D 
should be inserted near its normal position (i.e., 190 steps 
withdrawn) for steady state operation at high power levels. The 
power level should be as near RTP as practical. The value of the 
target flux difference obtained under these conditions divided by 
the Fraction of RTP is the target flux difference at RTP for the 
associated core burnup conditions. Target flux differences for 
other THERMAL POWER levels are obtained by multiplying the RTP 
value by the appropriate fractional THERMAL POWER level.  

Periodic updating of the target flux difference value is 
necessary to follow the change of the flux difference at steady 
state conditions with burnup.  

The Nuclear Enthalpy Rise Hot Channel Factor (FNH) and QPTR LCOs 
limit the radial component of the peaking factors.
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B 3.2.3 

BASES 

BACKGROUND (continued) 

The shape of the power profile in the axial (i.e., the vertical) 
direction is largely under the control of the operator, through 
either the manual operation of the control banks, or automatic 
motion of control banks responding to temperature deviations 
resulting from either manual operation of the Chemical and Volume 
Control System to change boron concentration, or from power level 
changes.  

APPLICABLE SAFETY ANALYSES 

The AFD is a measure of axial power distribution skewing to 
the top or bottom half of the core. The AFD is sensitive to 
many core related parameters such as control bank positions, core 
power level, axial burnup, axial xenon distribution and, to a 
lesser extent, reactor coolant temperature and boron 
concentrations. The allowed range of the AFD is used in the 
nuclear design process to confirm that operation within these 
limits produces core peaking factors and axial power 
distributions that meet safety analysis requirements.  

The CAOC methodology entails: 

a. Establishing an envelope of allowed power shapes and power 
densities; 

b. Devising an operating strategy for the cycle that maximizes 
unit flexibility (maneuvering) and minimizes axial power 
shape changes; 

C. Demonstrating that this strategy does not result in core 
conditions that violate the envelope of permissible core 
power characteristics; and 

d. Demonstrating that this power distribution control scheme 
can be effectively supervised with excore detectors.  

The limits on the AFD ensure that the Heat Flux Hot Channel 
Factor (Fq(Z)) is not exceeded during either normal operation or 
in the event of xenon redistribution following power changes.
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AFD (CAOC Methodology) 
B 3.2.3 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The limits on the AFD also limit the range of power distributions 
that are assumed as initial conditions in analyzing Condition 2, 
3, and 4 events. This ensures that fuel cladding integrity is 
maintained for these postulated accidents. The most important 
Condition 4 event is the loss of coolant accident. The most 
significant Condition 3 event is the loss of flow accident. The 
most significant Condition 2 events are uncontrolled bank 
withdrawal and boration or dilution accidents. Condition 2 
accidents, assumed to begin from within the AFD limits, are used 
to confirm the adequacy of Overpower AT and Overtemperature LT 
trip setpoints.  

The limits on the AFD satisfy Criterion 2 of 10 CFR 50.36.  

LCO Signals are available to the operator from the Nuclear 
Instrumentation System (NIS) excore neutron detectors (Ref. 1).  
Separate signals are taken from the top and bottom detectors.  
The AFD is defined as the difference in normalized flux signals 
between the top and bottom excore detector in each detector well.  
For convenience, this flux difference is converted to provide 
flux difference units expressed as a percentage and labeled as %L 
flux or %i.  

The AFD LCO establishes the limits for how much and for how long 
the measured AFD may deviate from a predetermined (i.e., target) 
AFD. The amount that the measured AFD may deviate from the 
target AFD is called the "target band" which is specified in the 
COLR. If the measured AFD is within the "target band," then 
there are no restrictions on plant operations.  

If the measured AFD cannot be consistently maintained within the 
"target band" but can be maintained within the "acceptable 
operation limits," then reactor power must be reduced to 
< 90% RTP. However, even with power reduced, the measured AFD 
must be maintained within the target band for 23 out of every 24 
hours (i.e., the cumulative penalty deviation time cannot be 
exceeded); otherwise additional power reductions are required.
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AFD (CAOC Methodology) 
B 3.2.3 

BASES 

LCO (continued) 

If the measured axial flux difference cannot be maintained within 
the "acceptable operation limits" or the cumulative penal-y 
deviation time for operating outside the target band is exceeded, 
then reactor power must be reduced to < 50% RTP. There are no 
restrictions on measured AFD when reactor power is < 50% RTP; 
however, the measured AFD must be within the "target band" for a 
specified period of time (i.e., the cumulative penalty deviation 
time must be within a specified limit) before reactor power can 
be increased 50% RTP.  

The required target band varies with axial burnup distribution, 
which in turn varies with the core average accumulated burnup.  
The target band defined in the COLR may provide one target band 
for the entire cycle or more than one band, each to be followed 
for a specific range of cycle burnup.  

With THERMAL POWER 90% RTP, the AFD must be kept within the 
target band. With the AFD outside the target band with THERMAL 
POWER 90% RTP, the assumptions of the accident analyses may be 
violated.  

The frequency of monitoring the AFD by the unit computer is once 
per minute providing an essentially continuous accumulation of 
penalty deviation time that allows the operator to accurately 
assess the status of the penalty deviation time.  

Violating the LCO on the AFD could produce unacceptable 
consequences if a Condition 2, 3, or 4 event occurs while the AFD 
is outside its limits.  

Target band and AFD acceptable operation limits are specified in 
the COLR.  

The LCO is modified by four Notes. Note 1 states the conditions 
necessary for declaring the AFD outside of the target band.  
Notes 2 and 3 describe how the cumulative penalty deviation time 
is calculated. It is intended that the unit is operated with the 
AFD within the target band about the target flux difference.  
However, during rapid THERMAL POWER reductions, control bank 
motion may cause the AFD to deviate outside of the target band at 
reduced THERMAL POWER levels. This deviation does not affect the
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B 3.2.3 

BASES 

LCO (continued) 

xenon distribution sufficiently to change the envelope of peaking 
factors that may be reached on a subsequent return to RTP with 
the AFD within the target band, provided the time duration of the 
deviation is limited. Accordingly, while THERMAL POWER is 
; 50% RTP and < 90% RTP (i.e., Part b of this LCO), a 1 hour 
cumulative penalty deviation time limit, cumulative during the 
preceding 24 hours, is allowed during which the unit may be 
operated outside of the target band but within the acceptable 
operation limits provided in the COLR. This penalty time is 
accumulated at the rate of 1 minute for each 1 minute of 
operating time within the power range of Part b of this LCO 
(i.e., THERMAL POWER 50% RTP). The cumulative penalty time is 
the sum of penalty times from Parts b and c of this LCO.  

For THERMAL POWER levels > 15% RTP and < 50% RTP (i.e., Part c of 
this LCO), deviations of the AFD outside of the target band are 
less significant. Note 3 allows the accumulation of 1/2 minute 
penalty deviation time per 1 minute of actual time outside the 
target band and reflects this reduced significance. With THERMAL 
POWER < 15% RTP, AFD is not a significant parameter in the 
assumptions used in the safety analysis and, therefore, requires 
no limits. Because the xenon distribution produced at THERMAL 
POWER levels less than RTP does affect the power distribution as 
power is increased, unanalyzed xenon and power distribution is 
prevented by limiting the accumulated penalty deviation time.  

For surveillance of the power range channels performed according 
to SR 3.3.1.6, Note 4 allows deviation outside the target band 
for 16 hours and no penalty deviation time is accumulated. Some 
deviation in the AFD is required for doing the NIS calibration 
with the incore detector system.  

AFD requirements are applicable in MODE 1 above 15% RTP. Above 
50% RTP, the combination of THERMAL POWER and core peaking 
factors are the core parameters of primary importance in safety 
analyses (Ref. 1).  

Between 15% RTP and 90% RTP, this LCO is applicable to ensure 
that the distributions of xenon are consistent with safety 
analysis assumptions.
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B 3.2.3 

BASES 

LCO (continued) 

At or below 15% RTP and for lower operating MODES, the stored 
energy in the fuel and the energy being transferred to the 
reactor coolant are low. The value of the AFD in these 
conditions does not affect the consequences of the design basis 
events.  

Low signal levels in the excore channels may preclude obtaining 
valid AFD signals below 15% RTP.  

ACTIONS A.1 

With the AFD outside the target band and THERMAL POWER 90% RTP, 
the assumptions used in the accident analyses may be violated 
with respect to the maximum heat generation. Therefore, a 
Completion Time of 15 minutes is allowed to restore the AFD to 
within the target band because xenon distributions change little 
in this relatively short time.  

B.1 

If the AFD cannot be restored within the target band, then 
reducing THERMAL POWER to < 90% RTP places the core in a 
condition that has been analyzed and found to be acceptable, 
provided that the AFD is within the acceptable operation limits 
provided in the COLR.  

The allowed Completion Time of 15 minutes provides an acceptable 
time to reduce power to < 90% RTP without allowing the plant to 
remain in an unanalyzed condition for an extended period of time.  

C.1 

With THERMAL POWER < 90% RTP but > 50% RTP, operation with the 
AFD outside the target band is allowed for up to 1 hour if the 
AFD is within the acceptable operation limits provided in the 
COLR. With the AFD within these limits, the resulting axial 
power distribution is acceptable as an initial condition for 
accident analyses assuming the then existing xenon distributions.  
The 1 hour cumulative penalty deviation time restricts the extent
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B 3.2.3 

BASES 

ACTIONS C.1 (continued) 

of xenon redistribution. Without this limitation, unanalyzed 
xenon axial distributions may result from a different pattern of 
xenon buildup and decay. The reduction to a power level 
< 50% RTP puts the reactor at a THERMAL POWER level at which the 
AFD is not a significant accident analysis parameter.  

If the indicated AFD is outside the target band and outside the 
acceptable operation limits provided in the COLR, the peaking 
factors assumed in accident analysis may be exceeded with the 
existing xenon condition. (Any AFD within the target band is 
acceptable regardless of its relationship to the acceptable 
operation limits.) The Completion Time of 30 minutes allows for 
a prompt, yet orderly, reduction in power.  

Condition C is modified by a Note that requires that Required 
Action C.1 must be completed whenever this Condition is entered.  

SURVEILLANCE REQUIREMENTS 

SR 3.2.3.1 

The AFD is monitored on an automatic basis using the unit process 
computer that has an AFD monitor alarm. The computer determines 
the 1 minute average of each of the OPERABLE excore detector 
outputs and provides an alarm if the AFDs for two or more 
OPERABLE excore channels are outside the target band and the 
THERMAL POWER is > 90% RTP. During operation at THERMAL POWER 
levels < 90% RTP but > 15% RTP, the computer provides an alarm 
when the cumulative penalty deviation time is > 1 hour in the 
previous 24 hours.  

This Surveillance verifies that the AFD as indicated by the NIS 
excore channels is within the target band and consistent with the 
status of the AFD monitor alarm. The Surveillance Frequency of 
7 days is adequate because the AFD is controlled by the operator 
and monitored by the process computer. Furthermore, any 
deviations of the AFD from the target band that is not alarmed 
should be readily noticed.
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B 3.2.3 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.2.3.2 

With the AFD monitor alarm inoperable, the AFD is monitored to 
detect operation outside of the target band and to compute the 
penalty deviation time. During operation at 2 90% RTP, the AFD 
is monitored at a Surveillance Frequency of 15 minutes to ensure 
that the AFD is within its limits at high THERMAL POWER levels.  
At power levels < 90% RTP, but > 15% RTP, the Surveillance 
Frequency is reduced to 1 hour because the AFD may deviate from 
the target band for up to 1 hour using the methodology of Parts B 
and C of this LCO to calculate the cumulative penalty deviation 
time before corrective action is required.  

SR 3.2.3.2 is modified by a Note that states that monitored and 
logged values of the AFD are assumed to exist for the preceding 
24 hour interval in order for the operator to compute the 
cumulative penalty deviation time. The AFD should be monitored 
more frequently in periods of operation for which the power level 
or control bank positions are changing to allow corrective 
measures when the AFD is more likely to move outside the target 
band.  

SR 3.2.3.3 

This Surveillance requires that the target flux difference is 
updated at a Frequency of 31 effective full power days (EFPD) to 
account for small changes that may occur in the target flux 
differences in that period due to burnup by performing 
SR 3.2.3.4. Alternatively, linear interpolation between the most 
recent measurement of the target flux differences and a predicted 
end of cycle value provides a reasonable update.  

Measurement of the target flux difference is accomplished by 
taking a flux map when the core is at equilibrium xenon 
conditions, preferably at high power levels with the control 
banks nearly withdrawn. This flux map provides the equilibrium 
xenon axial power distribution from which the target value can be 
determined. The target flux difference varies slowly with core 
burnup.
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B 3.2.3

BASES

SURVEILLANCE REQUIREMENTS

SR 3.2,3.4 (continued) 

A Frequency of 31 EFPD after each refueling and 92 EFPD 
thereafter for remeasuring the target flux differences adjusts 
the target flux difference for each excore channel to the value 
measured at steady state conditions. This is the basis for the 
CAOC. Remeasurement at this Surveillance interval also 
establishes the AFD target flux difference values that account 
for changes in incore excore calibrations that may have occurred 
in the interim.  

A Note modifies this SR to allow the predicted end of cycle AFD 
from the cycle nuclear design to be used to determine the initial 
target flux difference after each refueling.

REFERENCES 1. FSAR, Chapter 7.
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B 3.2.4

B 3.2 POWER DISTRIBUTION LIMITS 

B 3.2.4 QUADRANT POWER TILT RATIO CQPTR) 

BASES

BACKGROUND The QPTR limit ensures that the gross radial power distribution 
remains consistent with the design values used in the safety 
analyses. Precise radial power distribution measurements are 
made after refueling, and periodically during power operation.  

The power density at any point in the core must be limited so 
that the fuel design criteria are maintained. Together, 
LCO 3.2.3, "AXIAL FLUX DIFFERENCE CAFD)," LCO 3.2.4, and 
LCO 3.1.6, "Control Bank Insertion Limits," provide limits on 
process variables that characterize and control the three 
dimensional power distribution of the reactor core. Control of 
these variables ensures that the core operates within the fuel 
design criteria and that the power distribution remains within 
the bounds used in the safety analyses.

APPLICABLE SAFETY ANALYSES 

This LCO precludes core power distributions that violate 
the following fuel design criteria: 

a. During a large break loss of coolant accident, the peak 
cladding temperature must not exceed 2200OF (Ref. 1):

b. During a loss of 
there must be at 
confidence level 
(DNB) criterion) 
experience a DNB

forced reactor coolant flow accident, 
least 95% probability at the 95% 
(the 95/95 departure from nucleate boiling 
that the hot fuel rod in the core does not 
condition (Ref. 2):

C. During an ejected rod accident, the energy deposition to 
the fuel must not exceed 225 calories/gram for non
irradiated fuel and 200 calories/gram for irradiated fuel 
(Ref. 3); and
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B 3.2.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

d. The control rods must be capable of shutting down the 
reactor with a minimum required SDM with the highest worth 
control rod stuck fully withdrawn (Ref. 4).  

The LCO limits on the AFD, the QPTR, the Heat Flux Hot Channel 
Factor (FQ(Z)), the Nuclear Enthalpy Rise Hot Channel Factor 
(FH), and control bank insertion are established to preclude 
core power distributions that exceed the safety analyses limits.  

The QPTR limits ensure that FH and FQ(Z) remain below their 
limiting values by preventing an undetected change in the gross 
radial power distribution.  

In MODE 1, the FAH and FQ(Z) limits must be maintained to preclude 
core power distributions from exceeding design limits assumed in 
the safety analyses.  

The QPTR satisfiesCriterion 2 of 10 CFR 50.36.  

LCO The QPTR limit of 1.02, at which corrective action is required, 
provides a margin of protection for both the DNB ratio and linear 
heat generation rate contributing to excessive power peaks 
resulting from X-Y plane power tilts. A limiting QPTR of 1.02 
can be tolerated before the margin for uncertainty in FQ(Z) and 
(FaH) is possibly challenged.  

APPLICABILITY The QPTR limit must be maintained in MODE 1 with THERMAL POWER 
> 50% RTP to prevent core power distributions from exceeding the 
design limits.  

Applicability in MODE 1 50% RTP and in other MODES is not 
required because there is either insufficient stored energy in 
the fuel or insufficient energy being transferred to the reactor 
coolant to require the implementation of a QPTR limit on the 
distribution of core power. The QPTR limit in these conditions 
is, therefore, not important. Note that the FAH and FQ(Z) LCOs

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.2.4 - 2



QPTR 
B 3.2.4 

BASES 

APPLICABILITY (continued) 

still apply, but allow progressively higher peaking factors at 
50% RTP or lower.  

ACTIONS A.1 

With the QPTR exceeding its limit, a power level reduction of 
3% RTP for each 1% by which the QPTR exceeds 1.00 is a 
conservative tradeoff of total core power with peak linear power.  
The Completion Time of 2 hours allows sufficient time to identify 
the cause and correct the tilt. Note that the power reduction 
itself may cause a change in the tilted condition.  

A.2 

After completion of Required Action A.1, the QPTR may still 
exceed the specified limit. As such, any additional changes in 
the QPTR are detected by requiring a check of the QPTR once per 
12 hours thereafter. If the QPTR continues to increase, THERMAL 
POWER has to be reduced accordingly. A 12 hour Completion Time 
is sufficient because any additional change in QPTR would be 
relatively slow.  

A.3 

The peaking factors FA' and FQ(Z) are of primary importance in 
ensuring that the power distribution remains consistent with the 
initial conditions used in the safety analyses. Performing SRs 
on FAH and FQ(Z) within the Completion Time of 24 hours ensures 
that these primary indicators of power distribution are within 
their respective limits. A Completion Time of 24 hours takes 
into consideration the rate at which peaking factors are likely 
to change, and the time required to stabilize the plant and 
perform a flux map. If these peaking factors are not within 
their limits, the Required Actions of these Surveillances provide 
an appropriate response for the abnormal condition. If the QPTR 
remains above its specified limit, the peaking factor 
surveillances are required each 7 days thereafter to evaluate FNH 
and FQ(Z) with changes in power distribution. Relatively small
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BASES 

ACTIONS A.3 (continued) 

changes are expected due to either burnup and xenon 
redistribution or correction of the cause for exceeding the QPTR 
limit.  

A.4 

Although Fn, and FQ(Z) are of primary importance as initial 
conditions in the safety analyses, other changes in the power 
distribution may occur as the QPTR limit is exceeded and may have 
an impact on the validity of the safety analysis. A change in 
the power distribution can affect such reactor parameters as bank 
worths and peaking factors for rod malfunction accidents. When 
the QPTR exceeds its limit, it does not necessarily mean a safety 
concern exists. It does mean that there is an indication of a 
change in the gross radial power distribution that requires an 
investigation and evaluation that is accomplished by examining 
the incore power distribution. Specifically, the core peaking 
factors and the quadrant tilt must be evaluated because they are 
the factors that best characterize the core power distribution.  
This re-evaluation is required to ensure that, before increasing 
THERMAL POWER to above the limit of Required Action A.1, the 
reactor core conditions are consistent with the assumptions in 
the safety analyses.  

A.5 

If the QPTR has exceeded the 1.02 limit and a re-evaluation of 
the safety analysis is completed and shows that safety 
requirements are met, the excore detectors are recalibrated to 
show a 1.00 QPTR prior to increasing THERMAL POWER to above the 
limit of Required Action A.1. This is done to detect any 
subsequent significant changes in QPTR.  

Required Action A.5 is modified by a Note that states that the 
QPT is not normalized until after the re-evaluation of the safety 
analysis has determined that core conditions at RTP are within 
the safety analysis assumptions (i.e., Required Action A.4).  
This Note is intended to prevent any ambiguity about the required 
sequence of actions.
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A.6 

Once the flux tilt is normalized (i.e., Required Action A.5 is 
performed), it is acceptable to return to full power operation.  
However, as an added check that the core power distribution at 
RTP is consistent with the safety analysis assumptions, Required 
Action A.6 requires verification that FQ(Z) and F.H are within 
their specified limits within 24 hours of reaching RTP. As an 
added precaution, if the core power does not reach RTP within 
24 hours, but is increased slowly, then the peaking factor 
surveillances must be performed within 48 hours of the time when 
the ascent to power was begun. These Completion Times are 
intended to allow adequate time to increase THERMAL POWER to 
above the limit of Required Action A.1, while not permitting the 
core to remain with unconfirmed power distributions for extended 
periods of time.  

Required Action A.6 is modified by a Note that states that the 
peaking factor surveillances may only be done after the excore 
detectors have been calibrated to show 1.00 tilt ratio (i.e., 
Required Action A.5). The intent of this Note is to have the 
peaking factor surveillances performed at operating power levels, 
which can only be accomplished after the excore detectors are 
calibrated to show 1.00 tilt ratio and the core returned to 
power.  

B.1 

If Required Actions A.1 through A.6 are not completed within 
their associated Completion Times, the unit must be brought to a 
MODE or condition in which the requirements do not apply. To 
achieve this status, THERMAL POWER must be reduced to < 50% RTP 
within 4 hours. The allowed Completion Time of 4 hours is 
reasonable, based on operating experience regarding the amount of 
time required to reach the reduced power level without 
challenging plant systems.
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SR 3.2.4.1 

SR 3.2.4.1 is modified by two Notes. Note 1 allows QPTR to be 
calculated with three power range channels if THERMAL POWER is 
< 75% RTP and the input from one Power Range Neutron Flux channel 
is inoperable. Note 2 allows performance of SR 3.2.4.2 in lieu 
of SR 3.2.4.1.  

This Surveillance verifies that the QPTR, as indicated by the 
Nuclear Instrumentation System (NIS) excore channels, is within 
its limits. The Frequency of 7 days takes into account other 
indications and alarms available to the operator in the control 
room. For those causes of QPT that occur quickly (e.g.. a 
dropped rod), there typically are other indications of 
abnormality that prompt a verification of core power tilt.  

SR 3.2.4.2 

This Surveillance is modified by a Note, which states that it is 
not required until 24 hours after the input from one or more 
Power Range Neutron Flux channels are inoperable and the THERMAL 
POWER is ;- 75%' RTP.  

With an NIS power range channel inoperable, tilt monitoring for a 
portion of the reactor core becomes degraded. Large tilts are 
likely detected with the remaining channels, but the capability 
for detection of small power tilts in some quadrants is 
decreased. Performing SR 3.2.4.2 at a Frequency of 12 hours 
provides an accurate alternative means for ensuring that any tilt 
remains within its limits.  

For purposes of monitoring the QPTR when one power range channel 
is inoperable, the moveable incore detectors are used to confirm 
that the normalized symmetric power distribution is consistent 
with the indicated QPTR and any previous data indicating a tilt.  
The incore detector monitoring is performed with a full incore 
flux map or at least two thimbles per quadrant.  

The symmetric thimble flux map can be used to measure symmetric 
thimble "tilt." This can be compared to a reference symmetric
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SR 3.2.4.2 (continued) 

thimble tilt, from the most recent full core flux map, to 
generate an incore QPTR. Therefore, incore QPTR can be used to 
confirm that QPTR is within limits.  

With one NIS channel inoperable, the indicated tilt may be 
changed from the value indicated with all four channels OPERABLE.  
To confirm that no change in tilt has actually occurred, which 
might cause the QPTR limit to be exceeded, the incore result may 
be compared against previous flux maps either using the symmetric 
thimbles as described above or a complete flux map.  

REFERENCES 1. 10 CFR 50.46.  

2. FSAR Section 14.1.6.  

3. FSAR Section 14.2.6.  

4. FSAR Section 3.1.
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B 3.3 INSTRUMENTATION 

B 3.3.1 Reactor Protection System (RPS) Instrumentation 

BASES 

BACKGROUND The RPS initiates a unit shutdown, based on the values of 
selected unit parameters, to protect against violating the core 
fuel design limits and Reactor Coolant System (RCS) pressure 
boundary during anticipated operational occurrences (AOOs) and to 
assist the Engineered Safety Features (ESF) Systems in mitigating 
accidents.  

The protection and monitoring systems have been designed to 
assure safe operation of the reactor. This is achieved by 
specifying limiting safety system settings (LSSS) in terms of 
parameters directly monitored by the RPS, as well as specifying 
LCOs on other reactor system parameters and equipment 
performance.  

The LSSS, defined in this specification as the Allowable Value, 
in conjunction with the LCOs, establish the threshold for 
protective system action to prevent exceeding acceptable limits 
during Design Basis Accidents (DBAs).  

During AOOs, which are those events expected to occur one or more 
times during the unit life, the acceptable limits are: 

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be 
maintained above the Safety Limit (SL) value to prevent 
departure from nucleate boiling (DNB); 

2. Fuel centerline melt shall not occur; and 

3. The RCS pressure SL of 2735 psig shall not be exceeded.  

Operation within the SLs of Specification 2.0, "Safety Limits 
(SLs)," also maintains the above values and assures that offsite 
dose will be within the 10 CFR 50 and 10 CFR 100 criteria during 
AOOs.  

Accidents are events that are analyzed even though they are not 
expected to occur during the unit life. The acceptable limit
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during accidents is that offsite dose shall be maintained within 
an acceptable fraction of 10 CFR 100 limits. Different accident 
categories are allowed a different fraction of these limits, 
based on probability of occurrence. Meeting the acceptable dose 
limit for an accident category is considered having acceptable 
consequences for that event.  

The RPS instrumentation is segmented into four distinct but 
interconnected modules as described in FSAR, Chapter 7 (Ref. 1), 
and as identified below: 

1. Field transmitters or process sensors: provide a 
measurable electronic signal based upon the physical 
characteristics of the parameter being measured; 

2. Nuclear Instrumentation System (NIS), field contacts, and 
protection channels: provides signal conditioning, 
bistable setpoint comparison, process algorithm actuation, 
compatible electrical signal output to protection system 
devices, and control board/control room/miscellaneous 
indications; 

3. RPS automatic initiation relay logic, including input, 
logic, and output: initiates proper unit shutdown in 
accordance with the defined logic, which is based on the 
bistable outputs from the signal process control and 
protection system; and 

4. Reactor trip switchgear, including reactor trip breakers 
(RTBs) and bypass breakers: provides the means to 
interrupt power to the control rod drive mechanisms (CRDMs) 
and allows the rod cluster control assemblies (RCCAs), or 
"rods," to fall into the core and shut down the reactor.  
The bypass breakers allow testing of the RTBs at power.  

Field Transmitters or Sensors 

To meet the design demands for redundancy and reliability, more 
than one, and often as many as four, field transmitters or 
sensors are. used to measure unit parameters. To account for the 
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calibration tolerances and instrument drift, which are assumed to 
occur between calibrations, statistical allowances are provided 
in the Allowable Values. The OPERABILITY of each transmitter or 
sensor can be evaluated when its "as found" calibration data are 
compared against its documented Allowable Value.  

Signal Process Control and Protection System 

Generally, three or four channels of process control equipment 
are used for the signal processing of unit parameters measured by 
the field instruments. The process control equipment provides 
signal conditioning, comparable output signals for instruments 
located on the main control board, and comparison of measured 
input signals with setpoints established to ensure that actuation 
will occur within the limits assumed in the accident analyses 
(Ref. 3). If the measured value of a unit parameter exceeds the 
predetermined setpoint, an output from a bistable is forwarded to 
the RPS relay logic. Channel separation is maintained up to and 
through the actuation logic. However, not all unit parameters 
require four channels of sensor measurement and signal 
processing. Some unit parameters provide input only to the RPS 
relay logic, while others provide input to the RPS relay logic, 
the main control board, the unit computer, and one or more 
control systems.  

Generally, if a parameter is used only for input to the 
protection circuits, three channels with a two-out-of-three logic 
are sufficient to provide the required reliability and 
redundancy. If one channel fails in a direction that would not 
result in a partial Function trip, the Function is still OPERABLE 
with a two-out-of-two logic. If one channel fails, such that a 
partial Function trip occurs, a trip will not occur and the 
Function is still OPERABLE with a one-out-of-two logic.  

Generally, if a parameter is used for input to the RPS relay 
logic and a control function, four channels with a 
two-out-of-four logic are sufficient to provide the required 
reliability and redundancy. The circuit must be able to 
withstand both an input failure to the control system, which may 
then require the protection function actuation, and a single
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failure in the other channels providing the protection function 
actuation. Again, a single failure will neither cause nor 
prevent the protection function actuation. These requirements 
are described in IEEE-279-1968 (Ref. 4). The actual number of 
channels required for each unit parameter is specified in 
Reference 1 and discussed later in these Technical Specification 
Bases.  

Two logic channels are required to ensure no single random 
failure of a logic channel will disable the RPS. The logic 
channels are designed such that testing required while the 
reactor is at power may be accomplished without causing trip.  

Trip Setpoints and Allowable Values 

The following describes the relationship between the safety 
limit, analytical limit, allowable value and channel component 
calibration acceptance criteria: 

a. A Safety Limit (SL) is a limit on the combination of 
THERMAL POWER, RCS highest loop average temperature, and 
RCS pressure needed to protect the integrity of physical 
barriers that guard against the uncontrolled release of 
radioactivity (i.e., fuel, fuel cladding, RCS pressure 
boundary and containment). The safety limits are 
identified in Technical Specification 2.0, Safety Limits 
(SLs).  

b. An Analytical Limit (AL) is the trip actuation point used 
as an input to the accident analyses presented in FSAR, 
Chapter 14 (Ref. 3). Analytical limits are developed from 
event analyses models which consider parameters such as 
process delays, rod insertion times, reactivity changes, 
instrument response times, etc. An analytical limit for a 
trip actuation point is established at a point that will 
ensure that a Safety Limit (SL) is not exceeded.  

C. An Allowable Value (AV) is the limiting actuation point for 
the entire channel of a trip function that will ensure, 
within the required level of confidence, that sufficient
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allocation exists between this actual trip function 
actuation point and the analytical limit. The Allowable 
Value is more conservative than the Analytical Limit to 
account for instrument uncertainties that either are not 
present or are not measured during periodic testing.  
Channel uncertainties that either are not present or are 
not measured during periodic testing may include design 
basis accident temperature and radiation effects (Ref. 5) 
or process dependent effects. The channel allowable value 
for each RPS function is controlled by Technical 
Specifications and is listed in Table 3.3.1-1. Reactor 
Protection System Instrumentation.  

d. Calibration acceptance criteria (i.e., setpoints) are 
established by plant administrative programs for the 
components of a channel (i.e., required sensor, alarm, 
interlock, display, and trip function). The calibration 
acceptance criteria are established to ensure, within the 
required level of confidence, that the Allowable Value for 
the entire channel will not be exceeded during the 
calibration interval.  

A description of the methodology used to calculate the channel 
allowable values and calibration acceptance criteria is provided 
in References 6 and 8.  

Setpoints in accordance with the Allowable Value ensure that SLs 
are not violated during AQ0s (and that the consequences of OBAs 
will be acceptable, providing the unit is operated from within 
the LCOs at the onset of the AQO or OBA and the equipment 
functions as designed).  

Each channel of the relay logic protection system can be tested 
on line to verify that the signal or setpoint accuracy is within 
the specified allowance requirements of calculations performed in 
accordance with Reference 6 that are based on analytical limits 
consistent with Reference 3. Once a designated channel is taken 
out of service for testing, a simulated signal is injected in 
place of the field instrument signal. The process equipment for
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the channel in test is then tested, verified, and calibrated.  
SRs for the channels are specified in the SRs section.  

The Allowable Values listed in Table 3.3.1-1 and the Trip 
Setpoints calculated to ensure that Allowable Values are not 
exceeded during the calibration interval are based on the 
methodology described in Reference 6, which incorporates all of 
the known uncertainties applicable for each channel. All field 
sensors and signal processing equipment for these channels are 
assumed to operate within the allowances of these uncertainty 
magnitudes.  

Relay Logic Protection System 

Relay logic is used for the decision logic processing of outputs 
from the signal processing equipment bistables. To meet the 
redundancy requirements, two trains of relay logic, each 
performing the same functions, are provided. If one train is 
taken out of service for maintenance or test purposes, the second 
train will provide reactor trip and/or ESF actuation for the 
unit. If both trains are taken out of service or placed in test.  
a reactor trip will result. Each train is packaged in its own' 
cabinet for physical and electrical separation to satisfy 
separation and independence requirements. The system has been 
designed to trip in the event of a loss of power, directing the 
unit to a safe shutdown condition.  

The relay logic performs the decision logic for actuating a 
reactor trip or ESF actuation, generates the electrical output 
signal that will initiate the required trip or actuation, and 
provides the status, permissive, and annunciator output signals 
to the control room.  

The bistable outputs f rom the signal processing equipment are 
sensed by the relay logic equipment and combined into logic 
matrices that represent combinations indicative of various unit 
upset and accident transients. If a required logic matrix 
combination is completed, the system will initiate a reactor trip 
or send actuation signals via master and slave relays to those 
components whose aggregate Function best serves to alleviate the
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condition and restore the unit to a safe condition. Examples are 
given in the Applicable Safety Analyses, LCO, and Applicability 
sections of this Bases.  

Reactor Trip Breakers 

The RTBs are in the electrical power supply line from the control 
rod drive motor generator set power supply to the CRDMs. Opening 
of the RTBs interrupts power to the CRDMs, which allows the 
shutdown rods and control rods to fall into the core by gravity.  
Each RTB is equipped with a bypass breaker to allow testing of 
the RTB while the unit is at power. During normal operation the 
output from the reator protection system is a voltage signal that 
energizes the undervoltage coils in the RTBs and bypass breakers, 
if in use. When the required logic matrix combination is 
completed, the reator protection system output voltage signal is 
removed, the undervoltage coils are de-energized, the breaker 
trip lever is actuated by the de-energized undervoltage coil, and 
the RTBs and bypass breakers are tripped open. This allows the 
shutdown rods and control rods to fall into the core. In 
addition to the de-energization of the undervoltage coils, each 
breaker is also equipped with a shunt trip device that is 
energized to trip the breaker open upon receipt of a reactor trip 
signal from the reactor protection system. Either the 
undervoltage coil or the shunt trip mechanism is sufficient by 
itself, thus providing a diverse trip mechanism.  

There are two reactor trip breakers in series so that opening 
either will interrupt power to the control rod drive mechanisms 
(CRDMs) and allow the rod cluster control assemblies (RCCAs), or 
"rods," to fall into the core and shut down the reactor. Each 
reactor trip breaker has a parallel reactor trip bypass breaker 
that is normally open. This feature allows testing of the 
reactor trip breakers at power. A trip signal from RPS logic 
train A will trip reactor trip breaker A and reactor trip bypass 
breaker B; and, a trip signal from logic train B will trip 
reactor trip breaker B and reactor trip bypass breaker A. During 
normal operation, both reactor trip breakers are closed and both 
reactor trip bypass breakers are open. An interlock trips both 
reactor trip bypass breakers if an attempt is made to close a
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reactor trip bypass breaker when the other reactor trip bypass 
breaker is already closed.  

A trip breaker train consists of both the reactor trip breaker 
and reactor trip bypass breaker associated with a single RPS 
logic train if the breaker is racked in, closed, and capable of 
supplying power to the CRD System. Thus, the train consists of 
the main breaker; or, the main breaker and bypass breaker 
associated with this same RPS logic train if both the breaker and 
bypass are racked in, closed, and capable of supplying power to 
the CRD System.  

The RPS decision logic Functions are described in the functional 
diagrams included in Reference 2. In addition to the reactor 
protection and ESFAS trips, the various "permissive interlocks" 
that are associated with unit conditions are also described.  

When any one RPS train is taken out of service for testing, the 
other train is capable of providing unit monitoring and 
protection until the testing has been completed.  

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY 

The RPS functions to maintain the Safety Limits (SLs) during all 
Abnormal Operating Occurences (AOOs) and mitigates the 
consequences of DBAs in all MODES in which the Rod Control system 
is capable of rod withdrawal and one or more rods not fully 
inserted.  

Each of the analyzed accidents and transients can be detected by 
one or more RPS Functions. The accident analysis described in 
Reference 3 takes credit for most RPS trip Functions. RPS trip 
Functions not specifically credited in the accident analysis are 
qualitatively credited in the safety analysis and the NRC staff 
approved licensing basis. These RPS trip Functions may provide 
protection for conditions that do not require dynamic transient 
analysis to demonstrate Function performance. They may also 
serve as backups to RPS trip Functions that were credited in the 
accident analysis.
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The LCO requires all instrumentation performing an RPS Function, 
listed in Table 3.3.1-1 in the accompanying LCO, to be OPERABLE.  
Failure of any instrument renders the affected channel(s) 
inoperable and reduces the reliability of the affected Functions.  

The LCO generally requires OPERABILITY of four or three channels 
in each instrumentation Function, two channels of Manual Reactor 
Trip, and two trains in each Automatic Trip Logic Function.  
Generally, four OPERABLE instrumentation channels in a 
two-out-of-four configuration are required when one RPS channel 
is also used as a control system input. Isolation amplifiers 
prevent a control system failure from affecting the protection 
system (Ref. 1). This configuration accounts for the possibility 
of the shared channel failing in such a manner that it creates a 
transient that requires RPS action. In this case, the RPS will 
still provide protection, even with random failure of one of the 
other three protection channels. Three OPERABLE instrumentation 
channels in a two-out-of-three configuration are generally 
required when there is no potential for control system and 
protection system interaction that could simultaneously create a 
need for RPS trip and disable one RPS channel. The 
two-out-of-three and two-out-of-four configurations allow one 
channel to be tripped during maintenance or testing without 
causing a reactor trip. Specific exceptions to the above general 
philosophy exist and are discussed below.  

Reactor Protection System Functions 

The safety analyses and OPERABILITY requirements applicable to 
each RPS Function are discussed below: 

1. Manual Reactor Trip 

The Manual Reactor Trip ensures that the control room 
operator can initiate a reactor trip at any time by using 
either of two reactor trip push buttons in the control 
room. A Manual Reactor Trip accomplishes the same results 
as any one of the automatic trip Functions. It is used by
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the reactor operator to'shut down the reactor whenever any 
parameter is rapidly trending toward its Trip Setpoint.  

The LCO requires two Manual Reactor Trip channels to be 
OPERABLE. Each channel is controlled by a manual reactor 
trip push button. Each channel activates the reactor trip 
breaker in both trains. Two independent channels are 
required to be OPERABLE so that no single random failure 
will disable the Manual Reactor Trip Function.  

In MODE 1 or 2, manual initiation of a reactor trip must be 
OPERABLE. These are the MODES in which the shutdown rods 
and/or control rods are partially or fully withdrawn from 
the core. In.MODE 3, 4, or 5, the manual initiation 
Function must also be OPERABLE if the shutdown rods or 
control rods are withdrawn or the Rod Control System is 
capable of withdrawing the shutdown rods or the control 
rods. In this condition, inadvertent control rod 
withdrawal is possible. In MODE 3. 4, or 5, manual 
initiation of a reactor trip does not have to be OPERABLE 
if the Rod Control System is not capable of withdrawing the 
shutdown rods or control rods and if all rods are fully 
inserted. If the rods cannot be withdrawn from the core, 
or all of the rods are inserted there is no need to be able 
to trip the reactor. In MODE 6, neither the shutdown rods 
nor the control rods are permitted to be withdrawn and the 
CRDMs are disconnected from the control rods and shutdown 
rods. Therefore, the manual initiation Function is not 
requi red.  

2. Power Range Neutron Flux 

The NIS power range detectors are located external to the 
reactor vessel and measure neutrons leaking from the core.  
The NIS power range detectors provide input to the Rod 
Control System and Turbine Control System. Four channels 
of NIS are required because the actuation logic must be 
able to withstand an input failure to the control system 
and a single failure in the other three channels providing 
the protection function actuation. Note that this Function
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) 

also provides a signal to prevent automatic and manual rod 
withdrawal prior to initiating a reactor trip. Limiting 
further rod withdrawal may terminate the transient and 
eliminate the need to trip the reactor.  

a. Power Range Neutron Flux-High 

The Power Range Neutron Flux- High trip Function 
ensures that protection is provided, from all power 
levels, against a positive reactivity excursion 
leading to DNB during power operations. These can be 
caused by rod withdrawal or reductions in RCS 
temperature.  

The LCO requires all four of the Power Range Neutron 
Flux - High channel s to be OPERABLE. These channel s 
are considered OPERABLE during required Surveillance 
tests that require insertion of a test signal if the 
channel remains untripped and capable of tripping due 
to an increasing neutron flux signal.  

In MODE 1 or 2, when a positive reactivity excursion 
could occur, the Power Range Neutron Flux- High trip 
must be OPERABLE. This Function will terminate the 
reactivity excursion and shut down the reactor prior 
to reaching a power level that could damage the fuel.  
In MODE 3, 4, 5, or 6, the NIS power range detectors 
cannot detect neutron levels in this range. In these 
MODES, the Power Range Neutron Flux- High does not 
have to be OPERABLE because the reactor is shut down 
and reactivity excursions into the power range are 
extremely unlikely. Other RPS Functions and 
administrative controls provide protection against 
reactivity additions when in MODE 3, 4, 5, or 6.  

The Power Range Neutron Flux-High Allowable Value and 
Trip Setpoint are in accordance with Consolidated 
Edison Company of New York, Inc. Indian Point Nuclear 
Generating Station Unit No. 3 Plant Manual Volume VI:
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Precautions, Limitations, and Setpoints, March 1975 
(Ref. 8).  

b. Power Range Neutron Flux-Low 

The LCO requirement for the Power Range Neutron 
Flux- Low trip Function ensures that protection is 
provided against a positive reactivity excursion from 
low power or subcritical conditions.  

The LCO requires all four of the Power Range Neutron 
Flux- Low channels to be OPERABLE.  

In MODE 1, below the Power Range Neutron Flux (P-10 
setpoint), and in MODE 2, the Power Range Neutron 
Flux- Low trip must be OPERABLE. This Function may-be 
manually blocked by the operator when two out of four 
power range channels are greater than approximately 
10% RTP (P-10 setpoint). This Function is 
automatically unblocked when three out of four power 
range channels are below the P-1O setpoint. Above the 
P-10 setpoint, positive reactivity additions are 
mitigated by the Power Range Neutron Flux- High trip 
Function.  

In MODE 3, 4, 5, or 6, the Power Range Neutron 
Flux- Low trip Function does not have to be OPERABLE 
because the reactor is shut down and the NIS power 
range detectors cannot detect neutron levels in this 
range. Other RPS trip Functions and administrative 
controls provide protection against positive 
reactivity additions or power excursions in MODE 3, 4, 
5, or 6.  

The Power Range Neutron Flux-Low Allowable Value and 
Trip Setpoint are in accordance with Consolidated 
Edison Company of New York, Inc. Indian Point Nuclear 
Generating Station Unit No. 3 Plant Manual Volume VI: 
Precautions, Limitations, and Setpoints, March 1975 
(Ref. 8).
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3. Intermediate Range Neutron Flux 

The Intermediate Range Neutron Flux trip Function ensures 
that protection is provided against an uncontrolled RCCA 
bank rod withdrawal accident from a subcritical condition 
during startup. This trip Function provides redundant 
protection to the Power Range Neutron Flux-Low Setpoint 
trip Function. Therefore, only one of the two channels of 
Intermediate Range Neutron Flux is Required to be OPERABLE 
in the Applicable MODES. Either of the two channels can be 
used to satisfy this requirement. The NIS intermediate 
range detectors are located external to the reactor vessel 
and measure neutrons leaking from the core. The NIS 
intermediate range detectors do not provide any input to 
control systems. Note that this Function also provides a 
signal to prevent automatic and manual rod withdrawal prior 
to initiating a reactor trip. Limiting further rod 
withdrawal may terminate the transient and eliminate the 
need to trip the reactor.  

The LCO requires one channel of Intermediate Range Neutron 
Flux to be OPERABLE. One OPERABLE channel is sufficient to 
provide redundant protection to the Power Range Neutron 
Flux -Low Setpoint trip Function.  

Table 3.3.1-1 identifies the Technical Specification 
Allowable Value for this trip function as not applicable 
(NA) because LCO 3.3.1, Function 2.b, Power Range Neutron 
Flux-Low, is used to bound the.analysis for an uncontrolled 
control rod assembly withdrawal from a subcritical 
condition. The allowable value required for OPERABILITY of 
this trip function is 25% RTP. This allowable value was 
established based on Indian Point Nuclear Generating 
Station Unit No. 3 Plant Manual Volume VI: Precautions, 
Limitations, and Setpoints, March 1975, (Ref. 8).  

Because this trip Function is important only during 
startup, there is generally no need to disable channels for 
testing while the Function is required to be OPERABLE.  
Therefore, a third channel is unnecessary.
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The Intermediate Range Neutron Flux trip must be OPERABLE 
in MODE 1 below the P-10 setpoint, and in MODE 2 above the 
P-6 setpoint, when there is a potential for an uncontrolled 
RCCA bank rod withdrawal accident during reactor startup.  
Above the P-10 setpoint, the Power Range Neutron Flux-High 
Setpoint trip provides core protection for a rod withdrawal 
accident. In MODE 2, below the P-6 setpoint, the source 
Range Neutron Flux Trip provides backup core protection for 
reactivity accidents. In MODE 3, 4, or 5, the Intermediate 
Range Neutron Flux trip does not have to be OPERABLE 
because the control rods must be fully inserted and only 
the shutdown rods may be withdrawn. The reactor cannot be 
started up in this condition. The core also has the 
required SDM to mitigate the consequences of a positive 
reactivity addition accident. In MODE 6, all rods are 
fully inserted and the core has a required increased SDM.  
Also, the NIS intermediate range detectors cannot detect 
neutron levels present in this MODE.  

4. Source Range Neutron Flux 

The LCO requirement for the Source Range Neutron Flux trip 
Function ensures that protection is provided against an 
uncontrolled RCCA bank rod withdrawal accident from a 
subcritical condition during startup. This trip Function 
provides redundant protection to the Power Range Neutron 
Flux-Low trip Function. Therefore, only one of the two 
channels of Source Range Neutron Flux is Required to be 
OPERABLE in the Applicable MODES. Either of the two 
channels can be used to satisfy this requirement. In 
MODES 3, 4, and 5, administrative controls also prevent the 
uncontrolled withdrawal of rods. The NIS source range 
detectors are located external to the reactor vessel and 
measure neutrons leaking from the core. The NIS source 
range detectors do not provide any inputs to control 
systems. The source range trip is the only RPS automatic 
protection function required in MODES 3, 4, and 5 when rods 
are capable of withdrawal and one or more rods are not 
fully inserted. Therefore, the functional capability at 
the specified Allowable Values is assumed to be available.
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The LCO requires one channel of Source Range Neutron 
Flux to be OPERABLE. One OPERABLE channel is sufficient to 
provide redundant protection to the Power Range Neutron 
Flux-Low Setpoint trip Function.  

Table 3.3.1-1 identifies the Technical Specification 
Allowable Value for this trip function as not applicable 
(NA) because LCO 3.3.1, Function 2.b, Power Range Neutron 
Flux-Low, is used to bound the analysis for an uncontrolled 
control rod assembly withdrawal from a subcritical 
condition. The allowable value required for OPERABILITY of 
this trip function is 1.0 E+5 counts per second. This 
allowable value was established based on Indian Point 
Nuclear Generating Station Unit No. 3 Plant Manual Volume 
VI: Precautions, Limitations, and Setpoints, March 1975, 
(Ref. 8).  

The Source Range Neutron Flux Function provides protection 
for control rod withdrawal from subcritical. The Function 
also provides visual neutron flux indication in the control 
room.  

In MODE 2 when below the P-6 setpoint and in MODES 3, 4, 
and 5, when there is a potential for an uncontrolled RCCA 
bank withdrawal accident, the Source Range Neutron Flux 
trip must be OPERABLE. Above the P-6 setpoint, the 
Intermediate Range Neutron Flux trip and the Power Range 
Neutron Flux- Low trip will provide core protection for 
reactivity accidents. Above the P-6 setpoint, the NIS 
source range detectors are de-energized.  

In MODEs 3, 4, and 5 with all rods fully inserted and the 
Rod Control System not capable of rod withdrawal, and in 
MODE 6, the outputs of this function to the RPS logic are 
not required to be OPERABLE. The requirements for the NIS 
source range detectors in MODE 6 are addressed in 
LCO 3.9.2, "Nuclear Instrumentation."
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5. Overtemperature AT 

The Overtemperature AT trip Function is provided to ensure 
that the design limit DNBR is met. This trip Function also 
limits the range over which the Overpower AT trip Function 
must provide protection. The inputs to the Overtemperature 
AT trip include pressure, coolant temperature, axial power 
distribution, and reactor power as indicated by loop AT 
assuming full reactor coolant flow. Protection from 
violating the DNBR limit is assured for those transients 
that are slow with respect to delays from the core to the 
measurement system. The Overtemperature AT trip Function 
uses each loop's AT as a measure of reactor power and is 
compared with a setpoint that is automatically varied with 
the following parameters: 

* reactor coolant average temperature- the Trip Setpoint 
is varied to correct for changes in coolant density 
and specific heat capacity with changes in coolant 
temperature; 

* pressurizer pressure- the Trip Setpoint is varied to 
correct for changes in system pressure; and 

" axial power distribution- f(AI), the Trip Setpoint is 
varied to account for imbalances in the axial power 
distribution as detected by the NIS upper and lower 
power range detectors. If axial peaks are greater 
than the Technical Specification limit, as indicated 
by the difference between the upper and lower NIS 
power range detectors, the Trip Setpoint is reduced in 
accordance with Note 1 of Table 3.3.1-1.  

Dynamic compensation is included for system piping delays 
from the core to the temperature measurement system.  

The Overtemperature AT trip Function is calculated for each 
loop as described in Note 1 of Table 3.3.1-1. Trip occurs 
if Overtemperature AT is indicated in two loops. The 
pressure and temperature signals are used for other control
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functions. Therefore, the actuation logic is designed to 
withstand an input failure to the control system, which may 
then require the protection function actuation, and a 
single failure in the other channels providing the 
protection function actuation. Note that this Function 
also provides a signal to generate a turbine runback prior 
to reaching the Trip Setpoint. A turbine runback will 
reduce turbine power and reactor power. A reduction in 
power will normally alleviate the Overtemperature AT 
condition and may prevent a reactor trip.  

The LCO requires all four channels of the Overtemperature 
AT trip Function to be OPERABLE. Note that the 
Overtemperature AT Function receives input from channels 
shared with other RPS Functions. Failures that affect 
multiple Functions require entry into the Conditions 
applicable to all affected Functions.  

In MODE 1 or 2, the Overtemperature AT trip must be 
OPERABLE to prevent DNB. In MODE 3, 4, 5, or 6, this trip 
Function does not have to be OPERABLE because the reactor 
is not operating and there is insufficient heat production 
to be concerned about DNB.  

6. Overpower AT 

The Overpower AT trip Function ensures that protection is 
provided to ensure the integrity of the fuel (i.e., no fuel 
pellet melting and less than 1% cladding strain) under all 
possible overpower conditions. This trip Function also 
limits the required range of the Overtemperature AT trip 
Function and provides a backup to the Power Range Neutron 
Flux-High Setpoint trip. The Overpower AT trip Function 
ensures that the allowable heat generation rate (kW/ft) of 
the fuel is not exceeded. It uses the AT of each loop as a 
measure of reactor power with a setpoint that is 
automatically varied with the following parameters: 

reactor coolant average temperature- the Trip Setpoint 
is varied to correct for changes in coolant density
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and specific heat capacity with changes in cool ant 
temperature; and 

rate of change of reactor coolant average 
temperature- including a constant determined by 
dynamic considerations that provides compensation for 
the delays between the core and the temperature 
measurement system.  

The Overpower LT trip Function is calculated for each loop 
as per Note 2 of Table 3.3.1-1. Trip occurs if Overpower 
8T is indicated in two loops. The temperature signals are 
used for other control functions. Therefore, the actuation 
logic is designed to withstand an input failure to the 
control system, which may then require the protection 
function actuation and a single failure in the remaining 
channels providing the protection function actuation. Note 
that this Function also provides a signal to generate a 
turbine runback prior to reaching the Allowable Value. A 
turbine runback will reduce turbine power and reactor 
power. A reduction in power will normally alleviate the 
Overpower AT condition and may prevent a reactor trip.  

The LCO requires four channels of the Overpower AT trip 
Function to be OPERABLE. Note that the Overpower AT trip 
Function receives input from channels shared with other RPS 
Functions. Failures that affect multiple Functions require 
entry into the Conditions applicable to all affected 
Functions.  

In MODE 1 or 2, the Overpower AT trip Function must be 
OPERABLE. These are the only times that enough heat is 
generated in the fuel to be concerned about the heat 
generation rates and overheating of the fuel. In MODE 3, 
4, 5, or 6, this trip Function does not have to be OPERABLE 
because the reactor is not operating and there is 
insufficient heat production to be concerned about fuel 
overheating and fuel damage.
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7. Pressurizer Pressure 

The same sensors provide input to the Pressurizer 
Pressure- High and -Low trips and the Overtemperature AJ 
trip. The Pressurizer Pressure channels are also used to 
provide input to the Pressurizer Pressure Control System.  
Therefore, the actuation logic is designed to withstand an 
input failure to the control system, which may then require 
the protection function actuation, and a single failure in 
the other channels providing the protection function 
actuation. Note that the plant design and this LCO require 
4 channels for the Pressurizer Pressure-Low trips but 
requires only 3 channels of Pressurizer Pressure- High.  
This di fference recognizes the role of pressurizer code 
safety valves in response to a high pressure condition.  

a. Pressurizer Pressure-Low 

The Pressurizer Pressure- Low trip Function ensures 
that protection is provided against violating the DNBR 
limit due to low pressure.  

The LCO requires four channels of Pressurizer 
Pressure- Low to be OPERABLE.  

In MODE 1, when DNB is a major concern, the 
Pressurizer Pressure- Low trip must be OPERABLE. This 
trip Function is automatically enabled on increasing 
power by the P-7 interlock (NIS power range P-10 or 
turbine first stage pressure greater than 
approximately 10% of full power equivalent). On 
decreasing power, this trip Function is automatically 
blocked below P-7. Below the P-7 setpoint, no 
conceivable power distributions can occur that would 
cause DNB concerns.  

b. Pressurizer Pressure-High 

The Pressurizer Pressure- High trip Function ensures 
that protection is provided against overpressurizing
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the RCS. This trip Function operates in conjunction 
with the pressurizer relief and safety valves to 
prevent RCS overpressure conditions.  

The LCO requires three channels of the Pressurizer 
Pressure- High to be OPERABLE.  

The Pressurizer Pressure- High Allowable Value is 
selected to be below the pressurizer safety valve 
actuation pressure and above the power operated relief 
valve (PORV) setting. This setting minimizes 
challenges to safety valves while avoiding unnecessary 
reactor trip for those pressure increases that can be 
controlled by the PORVs.  

In MODE 1 or 2, the Pressurizer Pressure -High trip 
must be OPERABLE to hel p prevent RCS 
overpressurization and minimize challenges to the 
safety valves. In MODE 3, 4, 5, or 6, the Pressurizer 
Pressure- High trip Function does not have to be 
OPERABLE because transients that could cause an 
overpressure condition will be slow to occur.  
Therefore, the operator will have sufficient time to 
evaluate unit conditions and take corrective actions.  
Additionally, low temperature overpressure protection 
systems provide overpressure protection when RCS 
temperature is less than the LTOP arming temperature 
specified in LCO 3.4.12, Low Temperature Overpressure 
Protection (LTOP).  

8. Pressurizer Water Level-High 

The Pressurizer Water Level- -High trip Function provides a 
backup signal for the Pressurizer Pressure- High trip and 
also provides protection against water relief through the 
pressurizer safety valves. These valves are designed to 
pass steam in order to achieve their design energy removal 
rate. A reactor trip is actuated prior to the pressurizer 
becoming water solid. The LCO requires three channels of 
Pressurizer Water Level - High to be OPERABLE. The
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pressurizer level channels are used as input to the 
Pressurizer Level Control System. A fourth channel is not 
required to address control/protection interaction concerns 
because the level channels do not actuate the safety 
valves, and the high pressure reactor trip is set below the 
safety valve setting. Therefore, with the slow rate of 
charging available, pressure overshoot due to level channel 
failure cannot cause the safety valve to lift before 
reactor high pressure trip.  

In MODE 1, when there is a potential for overfilling 
the pressurizer, the Pressurizer Water Level- -High trip 
must be OPERABLE. This trip Function is automatically 
enabled on increasing power by the P-7 interlock. On 
decreasing power, this trip Function is automatically 
blocked below P-7. Below the P-7 setpoint, transients that 
could raise the pressurizer water level will be slow and 
the operator will have sufficient time to evaluate unit 
conditions and take corrective actions.  

9. Reactor Coolant Flow-Low 

a. Reactor Coolant Flow-Low (Single Loop) 

The Reactor Coolant Flow- Low (Single Loop) trip 
Function ensures that protection is provided against 
violating the DNBR limit due to low flow in one or 
more RCS loops, while avoiding reactor trips due to 
normal variations in loop flow. Above the P-8 
setpoint, which is approximately 50% RTP, a loss of 
flow in any RCS loop will actuate a reactor trip.  
Each RCS loop has three flow detectors to monitor 
flow. The flow signals are not used for any control 
system input.  

The LCO requires three Reactor Coolant Flow -Low 
channels per RCS loop to be OPERABLE in MODE 1 above 
P-8. Each reactor coolant loop is considered to be a 
separate function. Therefore, separate condition 
entry is allowed for each loop.
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In MODE 1 above the P-8 setpoint, a loss of flow in 
one RCS loop could result in DNB conditions in the 
core. In MODE 1 below the P-8 setpoint, a loss of 
flow in two or more loops is required to actuate a 
reactor trip (Function 9.b) because of the lower power 
level and the greater margin to the design limit DNBR.  

b. Reactor Coolant Flow-Low (Two Loops) 

The Reactor Coolant Flow- Low (Two Loops) trip 
Function ensures that protection is provided against 
violating the DNBR limit due to low flow in two or 
more RCS loops while avoiding reactor trips due to 
normal variations in loop flow.  

Above the P-7 setpoint and below the P-8 setpoint, a 
loss of flow in two or more loops will initiate a 
reactor trip. Each loop has three flow detectors to 
monitor flow. The flow signals are not used for any 
control system input.  

The LCO requires three Reactor Coolant Flow-Low 
channels per loop to be OPERABLE. Each reactor 
coolant loop is considered to be a separate function.  
Therefore, separate condition entry is allowed for 
each loop.  

In MODE 1 above the P-7 setpoint and below the P-8 
setpoint, the Reactor Coolant Flow-Low (Two Loops) 
trip must be OPERABLE. Below the P-7 setpoint, all 
reactor trips on low flow are automatically blocked 
since no conceivable power distributions could occur 
that would cause a DNB concern at this low power 
level. Above the P-7 setpoint, the reactor trip on 
low flow in two or more RCS loops is automatically 
enabled. Above the P-8 setpoint, a loss of flow in 
any one loop (Function 9.a) will actuate a reactor 
trip because of the higher power level and the reduced 
margin to the design limit DNBR.
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10. Reactor Coolant Pump (RCP) Breaker Position 

Both RCP Breaker Position trip Function operates to 
anticipate the Reactor Coolant Flow- Low trips to avoid RCS 
heatup that would occur before the low flow trip actuates.  

a. Reactor Coolant Pump Breaker Position (Single 
Loop) 

The RCP Breaker Position (Single Loop) trip Function 
ensures that protection is provided against violating 
the DNBR limit due to a loss of flow in one RCS loop.  
The position of each RCP breaker is monitored. If one 
RCP breaker is open above the P-8 setpoint, a reactor 
trip is initiated. This trip Function will generate a 
reactor trip before the Reactor Coolant Flow-Low 
(Single Loop) Trip Setpoint is reached.  

The LCO requires one RCP Breaker Position channel per 
RCP to be OPERABLE. One OPERABLE channel is 
sufficient for this trip Function because the RCS 
Flow- Low trip alone provides sufficient protection of 
unit SLs for loss of flow events. The RCP Breaker 
Position trip serves only to anticipate the low flow 
trip, minimizing the thermal transient associated with 
loss of a pump. Each reactor coolant loop is 
considered to be a separate function. Therefore, 
separate condition entry is allowed for each loop.  

This Function measures only the discrete position 
(open or closed) of the RCP breaker, using a position 
switch. Therefore, the Function has no adjustable 
trip setpoint with which to associate an LSSS.  

In MODE 1 above the P-8 setpoint, when a loss of flow 
in any RCS loop could result in DNB conditions in the 
core, the RCP Breaker Position (Single Loop) trip must 
be OPERABLE. In MODE 1 below the P-8 setpoint, a loss 
of flow in two or more loops (Function 1O.b) is 
required to actuate a reactor trip because of the
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lower power level and the greater margin to the design 
limit DNBR.  

b. Reactor Coolant Pump Breaker Position (Two Loops) 

The RCP Breaker Position (Two Loops) trip Function 
ensures that protection is provided against violating 
the DNBR limit due to a loss of flow in two or more 
RCS loops. The position of each RCP breaker is 
monitored. Above the P-7 setpoint a loss of flow in 
two or more loops will initiate a reactor trip. This 
trip Function will generate a reactor trip before the 
Reactor Coolant Flow- Low (Two Loops) Trip Setpoint is 
reached.  

The LCO requires one RCP Breaker Position channel per 
RCP to be OPERABLE. One OPERABLE channel is 
sufficient for this Function because the RCS Flow-Low 
trip alone provides sufficient protection of unit SLs 
for loss of flow events. The RCP Breaker Position 
trip serves only to anticipate the low flow trip, 
minimizing the thermal transient associated with loss 
of an RCP. Each reactor coolant loop is considered to 
be a separate function. Therefore, separate condition 
entry is allowed for each loop.  

This Function measures only the discrete position 
(open or closed) of the RCP breaker, using a position 
switch. Therefore, the Function has no adjustable 
trip setpoint with which to associate an LSSS.  

In MODE 1 above the P-7 setpoint and below the P-8 
setpoint, the RCP Breaker Position (Two Loops) trip 
must be OPERABLE. Below the P-7 setpoint, all reactor 
trips on loss of flow are automatically blocked since 
no conceivable power distributions could occur that 
would cause a DNB concern at this low power level.  
Above the P-7 setpoint, the reactor trip on loss of 
flow in two RCS loops is automatically enabled. Above 
the P-8 setpoint, a loss of flow in any one loop
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(Function 1O.a) will actuate a reactor trip because of 
the higher power level and the reduced margin to the 
design limit DNBR.  

11. Undervoltage Reactor Coolant Pumps (6.9 kV Bus) 

The Undervoltage RCPs direct reactor trip Function ensures 
that protection is provided against violating the DNBR 
limit due to a loss of flow in two or more RCS loops. The 
voltage to each 6.9 kV bus used to power an RCP is 
monitored. Above the P-7 setpoint, a loss of voltage 
detected on two or more RCP buses will initiate a direct 
reactor trip. This trip Function will generate a reactor 
trip before the Reactor Coolant Flow-Low (Two Loops) Trip 
Setpoint is reached. Time delays are incorporated into the 
Undervoltage RCPs channels associated with the direct 
reactor trip and are provided to prevent reactor trips due 
to momentary electrical power transients.  

The LCO requires one Undervoltage RCPs channel per bus to 
be OPERABLE.  

In MODE 1 above the P-7 setpoint, the Undervoltage RCP 
trip must be OPERABLE. Below the P-7 setpoint, all reactor 
trips on loss of flow are automatically blocked since no 
conceivable power distributions could occur that would 
cause a DNB concern at this low power level. Above the P-7 
setpoint, the reactor trip on loss of flow in two or more 
RCS loops is automatically enabled.  

12. Underfrequencv Reactor Coolant Pumps 

The Underfrequency RCPs reactor trip Function ensures that 
protection is provided against violating the DNBR limit due 
to a loss of flow in two or more RCS loops from a major 
network frequency disturbance. An underfrequency condition 
will slow down the pumps, thereby reducing their coastdown 
time following a pump trip. The proper coastdown time is 
required so that reactor heat can be removed immediately 
after reactor trip. The frequency of each RCP bus is
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monitored. A loss of frequency detected on two or more RCP 
buses trips all four RCPs, a condition that will initiate a 
reactor trip. This trip Function will generate a reactor 
trip before the Reactor Coolant Flow-Low (Two Loops) Trip 
Setpoint is reached.  

The LCO requires one Underfrequency RCP channel per bus to 
be OPERABLE.  

13. Steam Generator Water Level-Low Low 

The SG Water Level - Low Low trip Function ensures that 
protection is provided against a loss of heat sink and 
actuates the AFW System prior to uncovering the SG tubes.  
The SGs are the heat sink for the reactor. In order to act 
as a heat sink, the SGs must contain a minimum amount of 
water. A narrow range low low level in any SG is 
indicative of a loss of heat sink for the reactor. The "B" 
channel level transmitters provide input to the SG Level 
Control System. This Function also performs the function 
of starting the AFW pumps on low low SG level.  

The LCO requires three channels of SG Water Level -Low Low 
per SG to be OPERABLE. Each SG is considered to be a 
separate function. Therefore, separate condition entry is 
allowed for each SG.  

In MODE 1 or 2, when the reactor requires a heat sink, the 
SG Water Level - Low Low trip must be OPERABLE. The normal 
source of water for the SGs is the Main Feedwater (MFW) 
System (not safety related). The MFW System is only in 
operation in MODE 1 or 2. The AFW System is the safety 
related backup source of water to ensure that the SGs 
remain the heat sink for the reactor. During normal 
startups and shutdowns, the AFW System provides feedwater 
to maintain SG level. In MODE 3, 4, 5, or 6, the SG Water 
Level - Low Low Function does not have to be OPERABLE 
because the MFW System is not in operation and the reactor 
is not critical. Decay heat removal is accomplished by the
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AFW System in MODE 3 and 4 and by the Residual Heat Removal 
(RHR) System in MODE 4, 5, or 6.  

14. Steam Generator Water Level-Low. Coincident With Steam 
Flow/Feedwater Flow Mismatch 

SG Water Level- Low, in conjunction with the Steam 
Flow/Feedwater Flow Mismatch, ensures that protection is 
provided against a loss of heat sink and actuates the AFW 
System. In addition to a decreasing water level in the SG, 
the difference between feedwater flow and steam flow is 
evaluated to determine if feedwater flow is significantly 
less than steam flow. With less feedwater flow than steam 
flow, SG level will decrease at a rate dependent upon the 
magnitude of the difference in flow rates. The required 
logic is developed from two SG level channels and two Steam 
Flow/Feedwater Flow Mismatch channels per SG. One narrow 
range level channel coincident with the associated Steam 
Flow/Feedwater Flow Mismatch channel for the same SG (steam 
flow greater than feed flow) will actuate a reactor trip.  
This function also initiates a turbine trip if reactor 
power is above the P-7 setpoint.  

The LCO requires two channels of SG Water Level-Low 
coincident with Steam Flow/Feedwater Flow Mismatch. Each 
SG is considered to be a separate function. Therefore, 
separate condition entry is allowed for each SG.  

Table 3.3.1-1 identifies the Technical Specification 
Allowable Value for this trip function as not applicable 
(NA) because LCO 3.3.1, Function 13, Steam Generator Water 
Level-Low Low, is used to bound the analysis for a loss of 
feedwater event. The allowable values required for 
OPERABILITY of this trip function is > 3.54% for steam 
generator level (the same allowable value as the Steam 
Generator Water Level-Low Low) and > 1.64 E+6 pounds per 
hour difference for the steam flow feed flow mismatch.  
These allowable values are based on engineering judgement.
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In MODE 1 or 2, when the reactor requires a heat sink, the 
SG Water Level - Low coincident with Steam Flow/Feedwater 
Flow Mismatch trip must be OPERABLE. The normal source of 
water for the SGs is the MFW System (not safety related).  
The MFW System is only in operation in MODE 1 or 2. The 
AFW System is the safety related backup source of water to 
ensure that the SGs remain the heat sink for the reactor.  
During normal startups and shutdowns, the AFW System 
provides feedwater to maintain SG level. In MODE 3, 4, 5, 
or 6, the SG Water Level- Low coincident with Steam Flow/ 
Feedwater Flow Mismatch Function does not have to be 
OPERABLE because the MFW System is not in operation and the 
reactor is not critical. Decay heat removal is 
accomplished by the AFW System in MODE 3 and 4 and by the 
RHR System in MODE 4, 5, or 6. The MFW System is in 
operation only in MODE 1 or 2 and, therefore, this trip 
Function need only be OPERABLE in these MODES.  

15. Turbine Trip - Low Auto-Stop Oil Pressure 

The Turbine Trip- Low Auto-Stop Oil Pressure trip Function 
anticipates the loss of heat removal capabilities of the 
secondary system following a turbine trip. This trip 
Function acts to minimize the pressure/temperature 
transient on the reactor. Any turbine trip from a power 
level below the P-7 setpoint, approximately 10% power, will 
not actuate a reactor trip. Three pressure switches 
monitor the control oil pressure in the Turbine Control 
System. A low pressure condition sensed by 
two-out-of-three pressure switches will actuate a reactor 
trip. These pressure switches do not provide any input to 
the control system. The unit is designed to withstand a 
complete loss of load and not sustain core damage or 
challenge the RCS pressure limitations. Core protection is 
provided by the Pressurizer Pressure- High trip Function 
and RCS integrity is ensured by the pressurizer safety 
valves.  

The LCO requires three channels of Turbine Trip- Low Fluid 
Oil Pressure to be OPERABLE in MODE 1 above P-7.
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Below the P-7 setpoint, a turbine trip does not actuate a 
reactor trip. In MODE 1 (below P-7 setpoint), 2, 3, 4, 5, 
or 6, there is no potential for a turbine trip that would 
require a reactor trip, and the Turbine Trip-Low Auto-Stop 
Oil Pressure trip Function does not need to be OPERABLE.  

16. Safety Injection Input from Engineered Safety Feature 
Actuation System 

The SI Input from ESFAS ensures that if a reactor trip has 
not already been generated by the RPS, the ESFAS automatic 
actuation logic will initiate a reactor trip signal upon 
any signal that initiates SI. This is a condition of 
acceptability for the LOCA. However, other transients and 
accidents take credit for varying levels of ESF performance 
and rely upon rod insertion, except for the most reactive 
rod that is assumed to be fully withdrawn, to ensure 
reactor shutdown. Therefore, a reactor trip is initiated 
every time an SI signal is present.  

Trip Setpoint and Allowable Values are not applicable to 
this Function. The SI Input is provided by relay in the 
ESFAS. Therefore, there is no measurement signal with 
which to associate an LSSS.  

The LCO requires two trains of SI Input from ESFAS to be 
OPERABLE in MODE 1 or 2.  

A reactor trip is initiated every time an SI signal is 
present. Therefore, this trip Function must be OPERABLE in 
MODE 1 or 2, when the reactor is critical, and must be shut 
down in the event of an accident. In MODE 3, 4, 5, or 6, 
the reactor is not critical, and this trip Function does 
not need to be OPERABLE.  

17. Reactor Trip System Interlocks 

Reactor protection interlocks are provided to ensure 
reactor trips are in the correct configuration for the 
current unit status. They back up operator actions to
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ensure protection system Functions are not bypassed during 
unit conditions under which the safety analysis assumes the 
Functions are not bypassed. Therefore, the interlock 
Functions do not need to be OPERABLE when the associated 
reactor trip functions are outside the applicable MODES.  
These are: 

a. Intermediate Range Neutron Flux. P-6 

The Intermediate Range Neutron Flux, P-6 interlock is 
actuated when any NIS intermediate range channel goes 
approximately one decade above the mi ni mum channel 
reading. If both channels drop below the setpoint, 
the permissive will automatically be defeated. Manual 
defeat of the P-6 interlock can be accomplished at any 
time by simultaneous actuation of both Reset 
pushbuttons. The LCO requirement for the P-6 
interlock ensures that the following Functions are 
performed: 

on increasing power, the P-6 interlock allows 
the manual block of the NIS Source Range, 
Neutron Flux reactor trip. This prevents a 
premature block of the source range trip and 
allows the operator to ensure that the 
intermediate range is OPERABLE prior to leaving 
the source range. The source range trip is 
blocked by removing the high voltage to the 
detectors; 

* on decreasing power, the P-6 interlock 
automatically energizes the NIS source range 
detectors and enables the NIS Source Range 
Neutron Flux reactor trip; and 

The LCO requires two channels of Intermediate Range 
Neutron Flux, P-6 interlock to be OPERABLE in MODE 2 
when below the P-6 interlock setpoint.
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Above the P-6 interlock setpoint, the NIS Source Range 
Neutron Flux reactor trip will be blocked, and this 
Function will no longer be necessary.  

In MODE 3, 4, 5, or 6, the P-6 interlock does not have 
to be OPERABLE because the NIS Source Range is 
providing core protection if required.  

b. Low Power Reactor Trips Block, P-7 

The Low Power Reactor Trips Block, P-7 interlock, is 
actuated by input from either the Power Range Neutron 
Flux, P-10, or the Turbine First Stage Pressure. The 
LCO requirement for the P-7 interlock ensures that the 
following Functions are performed: 

(1) on increasing power, the P-7 interlock (i.e., 2 
of 4 Power Range channels increasing above the 
P-1O (Function 17.d) setpoint or 1 of 2 Turbine 
First Stage Pressure (Function 17.e) setpoint) 
automatically enables reactor trips on the 
following Functions: 

* Pressurizer Pressure-Low; 

* Pressurizer Water Level - High; 

* Reactor Coolant Flow- Low (Two Loops); 

* RCPs Breaker Open (Two Loops); 

* Undervoltage RCPs; and 

* Turbine Trip.  

These reactor trips are only required when 
operating above the P-7 setpoint (approximately 
10% power). The reactor trips provide 
protection against violating the DNBR limit.  
Below the P-7 setpoint, the RCS is capable of
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providing sufficient natural circulation 
without any RCP running.  

(2) on decreasing power, the P-7 interlock (i.e., 3 
of 4 Power Range channels decreasing below the 
P-10 (Function 17.d) setpoint and 2 of 2 
Turbine First Stage Pressure channels 
decreasing below the Turbine First Stage 
Pressure (Function 17.e) setpoint) 
automatically blocks reactor trips on the 
following Functions: 

* Pressurizer Pressure- Low; 

* Pressurizer Water Level - High; 

* Reactor Coolant Flow- Low (Two Loops); 

* RCP Breaker Position (Two Loops); 

" Undervoltage RCPs; and 

* Turbine Trip.  

An Allowable Value is not applicable to the P-7 
interlock because it is a logic Function. The 
Allowable Value for the P-1O interlock (Function 17.d) 
governs input from the Power Range instruments and the 
Allowable Value for the Turbine First Stage Pressure 
interlock (Function 17.e) governs input for turbine 
power.  

The P-7 interlock is a logic Function with train and 
not channel identity. Therefore, the LCO requires one 
channel per train (i.e., two trains) of Low Power 
Reactor Trips Block, P-7 interlock to be OPERABLE in 
MODE 1.  

The low power trips are blocked below the P-7 setpoint 
and unblocked above the P-7 setpoint. In MODE 2, 3,
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4, 5, or 6, this Function does not have to be OPERABLE 
because the interlock performs its Function when power 
level drops below 10% power, which is in MODE 1.  

c. Power Range Neutron Flux, P-8 

The Power Range Neutron Flux, P-8 interlock is 
actuated at approximately 50% power as determined by 
NIS power range detectors. The P-8 interlock 
automatically enables the Reactor Coolant Flow-Low 
(Single Loop) and RCP Breaker Position (Single Loop) 
reactor trips on low flow in one or more RCS loops 
whenever at least 2 of 4 the Power Range instruments 
increase to above the P-8 setpoint. The LCO 
requirement for this trip Function ensures that 
protection is provided against a loss of flow in any 
RCS loop that could result in DNB conditions in the 
core-when greater than approximately 50% power. On 
decreasing power, the reactor trip on low flow in any 
loop is automatically blocked whenever at least 3 of 4 
the Power Range instruments decrease to below the P-8 
setpoint.  

The LCO requires four channels of Power Range Neutron 
Flux, P-8 interlock to be OPERABLE in MODE 1.  

In MODE 1, a loss of flow in one RCS loop could result 
in DNB conditions, so the Power Range Neutron Flux, 
P-8 interlock must be OPERABLE. In MODE 2, 3, 4, 5, 
or 6, this Function does not have to be OPERABLE 
because the core is not producing sufficient power to 
be concerned about DNB conditions.  

d. Power Range Neutron Flux, P-10 

The Power Range Neutron Flux, P-10 interlock is 
actuated at approximately 10% power, as determined by 
two-out-of-four NIS power range detectors. If power 
level falls below 10% RTP on 3 of 4 channels, the 
nuclear instrument trips will be automatically
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unblocked. The LCO requirement for the P-10 interlock 
ensures that the following Functions are performed: 

* on increasing power, the P-10 interlock 
allows the operator to manually block the 
Intermediate Range Neutron Flux reactor trip; 

* on increasing power, the P-10 interlock allows 
the operator to manually block the Power Range 
Neutron Flux- Low reactor trip; 

* on increasing power, the P-10 interlock 
automatically provides a backup signal to block 
the Source Range Neutron Flux reactor trip by 
de-energizing the NIS source range detectors; 

* the P-10 interlock provides one of the two 
inputs to the P-7 interlock; and 

* on decreasing power, the P-10 interlock 
automatically enables the Power Range Neutron 
Flux- Low reactor trip and the Intermediate 
Range Neutron Flux reactor trip (and rod stop).  

The LCO requires four channels of Power Range Neutron 
Flux, P-1O interlock to be OPERABLE in MODE 1 or 2.  

OPERABILITY in MODE 1 ensures the Function is 
available to perform its decreasing power Functions in 
the event of a reactor shutdown.. This Function must 
be OPERABLE in MODE 2 to ensure that core protection 
is provided during a startup or shutdown by the Power 
Range Neutron Flux- Low and Intermediate Range Neutron 
Flux reactor trips. In MODE 3, 4, 5, or 6, this 
Function does not have to be OPERABLE because the 
reactor is not at power and the Source Range Neutron 
Flux reactor trip provides core protection.
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e. Turbine First Staqe.Pressure 

The Turbine First Stage Pressure interlock is 
actuated when the pressure in the first stage of 
the high pressure turbine is greater than 
approximately 10% of the rated full power pressure.  
This is determined by one-out-of-two pressure 
detectors. The LCO requirement for this Function 
ensures that one of the inputs to the P-7 interlock is 
available.  

The LCO requires two channels of Turbine Impulse 
Pressure, input to the P-7 interlock, to be OPERABLE 
in MODE 1.  

The Turbine First Stage Pressure interlock must be 
OPERABLE when the turbine generator is operating. The 
interlock Function is not required OPERABLE in MODE 2, 
3, 4, 5, or 6 because the turbine generator is not 
operating.  

18. Reactor Trip Breakers 

This trip Function applies to the RTBs exclusive of 
individual trip mechanisms. The LCO requires two OPERABLE 
trains of trip breakers. A trip breaker train consists of 
all trip breakers associated with a single RPS logic train 
that are racked in, closed, and capable of supplying power 
to the Rod Control System. Thus, the train may consist of 
the main breaker, bypass breaker, or main breaker and 
bypass breaker, depending upon the system configuration.  
Two OPERABLE trains ensure no single random failure can 
disable the RPS trip capability.  

The LCO requires two OPERABLE trains of trip breakers.  
Two OPERABLE trains ensure no single random failure can 
disable the RPS trip capability. When a reactor trip 
breaker is being tested, both reactor trip breaker and 
the reactor trip bypass breaker associated with the RPS
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logic train not in test are closed. In this 
configuration, a single failure in the RPS logic train 
not in test could disable RPS trip capability; 

therefore, limits on the duration of testing are 
established.  

These trip Functions must be OPERABLE in MODE 1 or 2 when 
the reactor is critical. In MODE 3, 4, or 5, these RPS 
trip Functions must be OPERABLE when the Rod Control System 
is capable of rod withdrawal and one or more rods are not 
fully inserted.  

19. Reactor Trip Breaker Undervoltage and Shunt Trip 
Mechanisms 

The LCO requires both the Undervoltage and Shunt Trip 
Mechanisms to be OPERABLE for each RTB that is in service.  
The trip mechanisms are not required to be OPERABLE for 
trip breakers that are open, racked out, incapable of 
supplying power to the Rod Control System, or declared 
inoperable under Function 18 above. OPERABILITY of both 
trip mechanisms on each breaker ensures that no single trip 
mechanism failure will prevent opening any breaker on a 
valid signal.  

These trip Functions must be OPERABLE in MODE 1 or 2 when 
the reactor is critical. In MODE 3, 4, or 5, these RPS 
trip Functions must be OPERABLE when the Rod Control System 
is capable of rod withdrawal and one or more rods are not 
fully inserted.  

20. Automatic Trip Logic 

The LCO requirement for the RTBs (Functions 18 and 19) and 
Automatic Trip Logic (Function 20) ensures that means are 
provided to interrupt the power to allow the rods to fall 
into the reactor core. Each RTB is equipped with a bypass 
breaker (RTBB) to allow testing of the trip breaker while 
the unit is at power. Each RTB and RTBB is equipped with
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an undervoltage coil and a shunt trip coil to trip the 
breaker open when needed. The reactor trip signals 
generated by the RPS Automatic Trip Logic cause the RTBs 
and associated bypass breakers to open and shut down the 
reactor.  

The LCO requires two trains of RPS Automatic Trip Logic to 
be OPERABLE. Having two OPERABLE channels ensures that 
random failure of a single logic channel will not prevent 
reactor trip.  

These trip Functions must be OPERABLE in MODE 1 or 2 when 
the reactor is critical. In MODE 3, 4, or 5, these RPS 
trip Functions must be OPERABLE when the Rod Control System 
is capable of rod withdrawal and one or more rods are not 
fully inserted.  

The RPS instrumentation satisfies Criterion 3 of 10 CFR 50.36.  

ACTIONS Note 1 has been added to the ACTIONS to clarify the application 
of Completion Time rules. The Conditions of this Specification 
may be entered independently for each Function listed in 
Table 3.3.1-1.  

Note 2 specifies that when a channel or train is p1laced in an 
inoperable status solely for performance of required 
Surveillances, entry into associated Conditions and Required 
Actions may be delayed for up to 8 hours, provided the associated 
Function(s) maintains RPS trip capability. Upon completion of 
the Surveillance, or expiration of the 8 hour allowance, the 
channel must be returned to OPERABLE status or the applicable 
Condition entered and Required Actions taken. This Note is 
consistent with the assumptions of the instrumentation system 
reliability analysis (Ref. 7). That analysis demonstrated that 
the 8 hour testing allowance does not significantly reduce the 
probability that the RPS will trip when necessary.
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As noted in Reference 9, the allowance of 2 hours for test and 
maintenance of reactor trip breakers provided in Condition L, 
Note 1, is less than the 6 hour allowable out of service time and 
the 8 hour allowance for testing of RPS train A and train B. In 
practice, if the reactor trip breaker is being tested at the same 
time as the associated logic train, the 8 hour allowance for 
testing of RPS train A and train B applies to both the logic 
train and the reactor trip breaker. This is acceptable based on 
the Safety Evaluation Report for Reference 7.  

In the event a channel's Trip Setpoint is found nonconservative 
with respect to the Allowable Value, or the transmitter, 
instrument loop, signal processing electronics, or bistable is 
found inoperable, then all affected Functions provided by that 
channel must be declared inoperable and the LCO Condition(s) 
entered for the protection Function(s) affected.  

When the number of inoperable channels in a trip Function exceed 
those specified in one or other related Conditions associated 
with a trip Function, then the unit is outside the safety 
analysis. Therefore, LCO 3.0.3 must be immediately entered if 
applicable in the current MODE of operation.  

A. 1 

Condition A applies to all RPS protection Functions. Condition A 
addresses the situation where one or more required channels or 
trains for one or more Functions are inoperable at the same time.  
The Required Action is to refer to Table 3.3.1-1 and to take the 
Required Actions for the protection functions affected. The 
Completion Times are those from the referenced Conditions and 
Required Actions.  

B.1 and B.2 

Condition B applies to the Manual Reactor Trip in MODE 1 or 2.  
This action addresses the train orientation of the relay logic 
for this Function. With one channel inoperable, the inoperable 
channel must be restored to OPERABLE status within 48 hours. In
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this Condition, the remaining OPERABLE channel is adequate to 
perform the safety function.  

The Completion Time of 48 hours is reasonable considering that 
there are two automatic actuation trains and another manual 
initiation channel OPERABLE, and the low probability of an event 
occurring during this interval.  

If the Manual Reactor Trip Function cannot be restored to 
OPERABLE status within the allowed 48 hour Completion Time, the 
unit must be brought to a MODE in which the requirement does not 
apply. To achieve this status, the unit must be brought to at 
least MODE 3 within 6 additional hours (54 hours total time).  
The 6 additional hours to reach MODE 3 is reasonable, based on 
operating experience, to reach MODE 3 from full power operation 
in an orderly manner and without challenging unit systems. With 
the unit in MODE 3, ACTION C applies to any inoperable Manual 
Reactor Trip Function if the Rod Control System is capable of rod 
withdrawal and one or more rods are not fully inserted.  

C.1 and C.2 

Condition C applies to the following reactor trip Functions in 
MODE 3, 4, or 5 when the Rod Control System capable of rod 
withdrawal and one or more rods are not fully inserted: 

*Manual Reactor Trip: 

* RTBs; 

* RTB Undervoltage and Shunt Trip Mechanisms; and 

" Automatic Trip Logic.  

This action addresses the train orientation of the relay logic 
for these Functions. With one channel or train inoperable, the 
inoperable channel or train must be restored to OPERABLE status 
within 48 hours. If the affected Function(s) cannot be restored 
to OPERABLE status within the allowed 48 hour Completion Time, 
the unit must be placed in a MODE in which the requirement does
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not apply. To achieve this status, action must be initiated 
within the same 48 hours to ensure that all rods are fully 
inserted, and the Rod Control System must be placed in a 
condition incapable of rod withdrawal within the next hour. The 
additional hour provides sufficient time to accomplish the action 
in an orderly manner. With rods fully inserted and the Rod 
Control System incapable of rod withdrawal, these Functions are 
no longer required.  

The Completion Time is reasonable considering that in this 
Condition, the remaining OPERABLE train is adequate to perform 
the safety function, and given the low probability of an event 
occurring during this interval.  

D.1.1. D.1.2. D.2.1, D.2.2, and D.3 

Condition D applies to the Power Range Neutron Flux-High 
Function.  

The NIS power range detectors provide input to the Rod Control 
System and, therefore, have a two-out-of-four trip logic. A 
known inoperable channel must be placed in the tripped condition.  
This results in a partial trip condition requiring only 
one-out-of-three logic for actuation. The 6 hours allowed to 
place the inoperable channel in the tripped condition is 
justified in WCAP-10271-P-A (Ref. 7).  

In addition to placing the inoperable channel in the tripped 
condition, THERMAL POWER must be reduced to 75% RTP within 
24 hours. Reducing the power level prevents operation of the 
core with radial power distributions beyond the design limits.  
With one of the NIS power range detectors inoperable, 1/4 of the 
radial power distribution monitoring capability is lost.  

As an alternative to the above actions, the inoperable channel 
can be placed in the tripped condition within 6 hours and the 
QPTR monitored once every 24 hours as per SR 3.2.4.2, QPTR 
verification. Calculating QPTR every 24 hours compensates for 
the lost monitoring capability due to the inoperable NIS power 
range channel and allows continued unit operation at power levels
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; 75% RTP. The 6 hour Completion Time and the 24 hour Frequency 
are consistent with LCO 3.2.4, "QUADRANT POWER TILT RATIO 
(QPTR)." 

As an alternative to the above Actions, the plant must be placed 
in a MODE where this Function is no longer required OPERABLE.  
Twelve hours are allowed to place the plant in MODE 3. This is a 
reasonable time, based on operating experience, to reach MODE 3 
from full power in an orderly manner and without challenging 
plant systems. If Required Actions cannot be completed within 
their allowed Completion Times, LCO 3.0.3 must be entered.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypass condition for up to 
8 hours while performing routine surveillance testing of other 
channels. The Note also allows placing the inoperable channel in 
the bypass condition to allow setpoint adjustments of other 
channels when required to reduce the setpoint in accordance with 
other Technical Specifications. The 8 hour time limit is 
justified in Reference 7.  

Required Action D.2.2 has been modified by a Note which only 
requires SR 3.2.4.2 to be performed if the Power Range Neutron 
Flux input to QPTR becomes inoperable. Failure of a component in 
the Power Range Neutron Flux Channel which renders the High Flux 
Trip Function inoperable may not affect the capability to monitor 
QPTR. As such, determining QPTR using this movable incore 
detectors once per 24 hours may not be necessary.  

E.1 and E.2 

Condition E applies to the following reactor trip Functions: 

a Power Range Neutron Flux-Low; 

• Overtemperature LT; 

• Overpower LT; 

0 Pressurizer Pressure- High;
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* SG Water Level - Low Low; and 

SG Water Level - Low coincident with Steam Flow/Feedwater 
Flow Mismatch.  

A known inoperable channel must be placed in the tripped 
condition within 6 hours. Placing the channel in the tripped 
condition results in a partial trip condition requiring only 
one-out-of-two logic for actuation of the two-out-of-three trips 
and one-out-of-three logic for actuation of the two-out-of-four 
trips. The 6 hours allowed to place the inoperable channel in 
the tripped condition is justified in Reference 7.  

If the operable channel cannot be placed in the trip condition 
within the specified Completion Time, the unit must be placed in 
a MODE where these Functions are not required OPERABLE. An 
additional 6 hours is allowed to place the unit in MODE 3. Six 
hours is a reasonable time, based on operating experience, to 
place the unit in MODE 3 from full power in an orderly manner and 
without challenging unit systems.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for up 
to 8 hours while performing routine surveillance testing of the 
other channels. The 8 hour time limit is justified in 
Reference 7.  

F.1 and F.2 

Condition F applies when there are no Intermediate Range Neutron 
Flux trip channels OPERABLE in MODE 2 when THERMAL POWER is above 
the P-6 setpoint and below the P-10 setpoint. Required Actions 
specified in this Condition are only applicable when channel 
failures do not result in reactor trip. Above the P-6 setpoint 
and below the P-10 setpoint, the NIS intermediate range detector 
performs the monitoring Functions. With no intermediate range 
channels OPERABLE, the Required Actions are to suspend operations 
involving positive reactivity additions immediately. This will 
preclude any power level increase since there are no OPERABLE 
Intermediate Range Neutron Flux channels. The operator must also
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reduce THERMAL POWER below the P-6 setpoint within two hours.  
Below P-6, one or both Source Range Neutron Flux channels will be 
able to monitor the core power level. The Completion Time of 
2 hours will allow a slow and controlled power reduction to less 
than the P-6 setpoint and takes into account the low probability 
of occurrence of an event during this period that may require the 
protection afforded by the NIS Intermediate Range Neutron Flux 
trip.  

G.1 

Condition G applies when there are no Source Range Neutron Flux 
trip channels OPERABLE when in MODE 2, below the P-6 setpoint, 
and in MODE 3, 4, or 5 with the Rod Control capable of rod 
withdrawal and one or more rods not rods fully inserted. With 
the unit in this Condition, below P-6, the NIS source range 
performs the monitoring and protection functions. With both 
source range channels inoperable, the RTBs must be opened 
immediately.  

H.1 and H.2 

Condition H applies to the following reactor trip Functions: 

" Pressurizer Pressure-Low; 

* Pressurizer Water Level -High; 

* Reactor Coolant Flow-Low; 

" RCP Breaker Position (Two Loops); 

" Undervoltage RCPs; and 

" Underfrequency RCPs.  

With one channel inoperable, the inoperable channel must be 
placed in the tripped condition within 6 hours. Placing the 
channel in the tripped condition results in a partial trip 
condition requiring only one additional channel to initiate a
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reactor trip above the P-7 setpoint for the two loop function and 
above the P-8 setpoint for the single loop function. These 
Functions do not have to be OPERABLE below the P-7 setpoint 
because there are no loss of flow trips below the P-7 setpoint.  
The 6 hours allowed to place the channel in the tripped condition 
is justified in Reference 7. An additional 6 hours is allowed to 
reduce THERMAL POWER to below P-7 if the inoperable channel 
cannot be restored to OPERABLE status or placed in trip within 
the specified Completion Time. The Reactor Coolant Flow-Low 
(Single Loop) reactor trip does not have to be OPERABLE below the 
P-8 setpoint: however, the Required Action must take the plant 
below the P-7 setpoint if the inoperable channel is not tripped 
within 6 hour because of the shared components between this 
function and the Reactor Coolant Flow-Low (Two Loop) reactor trip 
function.  

Allowance of this time interval takes into consideration the 
redundant capability provided by the remaining redundant OPERABLE 
channel, and the low probability of occurrence of an event during 
this period that may require the protection afforded by the 
Functions associated with Condition H.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for up 
to 8 hours while performing routine surveillance testing of the 
other channels. The 8 hour time limit is justified in 
Reference 7.  

I.1 and I.2 

Condition I applies to the RCP Breaker Position (Single Loop) 
reactor trip Function. There is one breaker position device per 
RCP breaker. With one channel inoperable, the inoperable channel 
must be restored to OPERABLE status within 6 hours. If the 
channel cannot be restored to OPERABLE status within the 6 hours, 
then THERMAL POWER must be reduced below the P-B setpoint within 
the next 4 hours.  

This places the unit in a MODE where the LCO is no longer 
applicable. This Function does not have to be OPERABLE below the
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P-8 setpoint because other RPS Functions provide core protection 
below the P-8 setpoint. The 6 hours allowed to restore the 
channel to OPERABLE status and the 4 additional hours allowed to 
reduce THERMAL POWER to below the P-8 setpoint are justified in 
Reference 7.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed'condition for up 
to 8 hours while performing routine surveillance testing of the 
other channels. The 8 hour time limit is justified in 
Reference 7.  

J.1 and J.2 

Condition J applies to Turbine Trip on Low Auto-Stop Oil 
Pressure. With one channel inoperable, the inoperable channel 
must be placed in the trip condition within 6 hours. If placed 
in the tripped condition, this results in a partial trip 
condition requiring only one additional channel to initiate a 
reactor trip. If the channel cannot be restored to OPERABLE 
status or placed in the trip condition, then power must be 
reduced below the P-7 setpoint within the next 6 hours. The 
6 hours allowed to place the inoperable channel in the tripped 
condition and the 6 hours allowed for reducing power are 
justified in Reference 7.  

The Required Actions have been modified by a Note that allows 
placing the inoperable channel in the bypassed condition for up 
to 8 hours while performing routine surveillance testing of the 
other channels. The 8 hour time limit is justified in 
Reference 7.  

K.1 and K.2 

Condition K applies to the SI Input from ESFAS reactor trip and 
the RPS Automatic Trip Logic in MODES 1 and 2. These actions 
address the train orientation of the RPS for these Functions.  
With one train inoperable, 6 hours are allowed to restore the 
train to OPERABLE status (Required Action K.1) or the unit must 
be placed in MODE 3 within the next 6 hours. The Completion Time
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of 6 hours (Required Action K.1) is reasonable considering that 
in this Condition, the remaining OPERABLE train is adequate to 
perform the safety function and given the low probability of an 
event during this interval. The Completion Time of 6 hours 
(Required Action K.2) is reasonable, based on operating 
experience, to reach MODE 3 from full power in an orderly manner 
and without challenging unit systems.  

The Required Actions have been modified by a Note that allows 
bypassing one train up to 8 hours for surveillance testing, 
provided the other train is OPERABLE.  

L.1 and L.2 

Condition L applies to the RTBs in MODES 1 and 2. These actions 
address the train orientation of the RPS for the RTBs. With one 
train inoperable, 1 hour is allowed to restore the train to 
OPERABLE status or the unit must be placed in MODE 3 within the 
next 6 hours. The Completion Time of 6 hours is reasonable, 
based on operating experience, to reach MODE 3 from full power in 
an orderly manner and without challenging unit systems. The 
1 hour and 6 hour Completion Times are equal to the time allowed 
by LCO 3.0.3 for shutdown actions in the event of a complete loss 
of RPS Function. Placing the unit in MODE 3 results in ACTION C 
entry while RTB(s) are inoperable.  

The Required Actions have been modified by two Notes. Note 1 
allows one channel to be bypassed for up to 2 hours for 
surveillance testing, provided the other channel is OPERABLE.  
Note 2 allows one RTB to be bypassed for up to 2 hours for 
maintenance on undervoltage or shunt trip mechanisms if the other 
RTB train is OPERABLE. The 2 hour time limit is justified in 
Reference 7.  

M.1 and M.2 

Condition M applies to the P-6 and P-10 interlocks. With one or 
more channels inoperable for one-out-of-two or two-out-of-four 
coincidence logic, the associated interlock must be verified to 
be in its required state for the existing unit condition within
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1 hour or the unit must be placed in MODE 3 within the next 
6 hours. Verifying the interlock status manually accomplishes 
the interlock's Function. The Completion Time of 1 hour is based 
on operating experience and the minimum amount of time allowed 
for manual operator actions. The Completion Time of 6 hours is 
reasonable, based on operating experience, to reach MODE 3 from 
full power in an orderly manner and without challenging unit 
systems. The 1 hour and 6 hour Completion Times are equal to the 
time allowed by LCO 3.0.3 for shutdown actions in the event of a 
complete loss of RPS Function.  

N.1 and N.2 

Condition N applies to the P-7 and P-8 interlocks and the turbine 
first stage pressure input to P-7. With one or more channels 
inoperable for one-out-of-two or two-out-of-four coincidence 
logic, the associated interlock must be verified to be in its 
required state for the existing unit condition within 1 hour or 
the unit must be placed in MODE 2 within the next 6 hours. These 
actions are conservative for the case where power level is bei-ng 
raised. Verifying the interlock status manually accomplishes the 
interlock's Function. The Completion Time of 1 hour is based on 
operating experience and the minimum amount of time allowed for 
manual operator actions. The Completion Time of 6 hours is 
reasonable, based on operating experience, to reach MODE 2 from 
full power in an orderly manner and without challenging unit 
systems.  

0.1 and 0.2 

Condition 0 applies to the RTB Undervoltage and Shunt Trip 
Mechanisms, or diverse trip features, in MODES 1 and 2. With one 
of the diverse trip features inoperable, it must be restored to 
an OPERABLE status within 48 hours or the unit must be placed in 
a MODE where the requirement does not apply. This is 
accomplished by placing the unit in MODE 3 within the next 
6 hours (54 hours total time). The Completion Time of 6 hours is 
a reasonable time, based on operating experience, to reach MODE 3 
from full power in an orderly manner and without challenging unit 
systems.
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With the unit in MODE 3, ACTION C applies to any inoperable RTB 
trip mechanism. The affected RTB shall not be bypassed while one 
of the diverse features is inoperable except for the time 
required to perform maintenance or testing to one of the diverse 
features. The allowable time for performing maintenance of the 
diverse features is 2 hours for the reasons stated under 
Condition L.  

The Completion Time of 48 hours for Required Action 0.1 is 
reasonable considering that in this Condition there is one 
remaining diverse feature for the affected RTB, and one OPERABLE 
RTB capable of performing the safety function and given the low 
probability of an event occurring during this interval.  

SURVEILLANCE REQUIREMENTS 

The SRs for each RPS Function are identified by the SRs 
column of Table 3.3.1-1 for that Function.  

A Note has been added to the SR Table stating that Table 3.3.1-1 
determines which SRs apply to which RPS Functions.  

Note that each channel of process protection supplies both 
train A and train B of the RPS. When testing an individual 
channel, the SR is not met until both train A and train B logic 
are tested. The CHANNEL CALIBRATION and COTs are performed in a 
manner that is consistent with the assumptions used in 
analytically calculating the required channel accuracies.  

SR 3.3.1.1 

Performance of the CHANNEL CHECK once every 12 hours ensures that 
gross failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is based on 
the assumption that instrument channels monitoring the same 
parameter should read approximately the same value. Significant 
deviations between the two instrument channels could be an
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SR 3.3.1.1 (continued) 

indication of excessive instrument drift in one of the channels 
or of something more serious. A CHANNEL CHECK will detect gross 
channel failure; thus, it is key to verifying that the 
instrumentation continues to operate properly between each 
CHANNEL CALIBRATION.  

Agreement criteria are determined by the unit staff based on a 
combination of the channel instrument uncertainties, including 
indication and readability. If a channel is outside the 
criteria, it may be an indication that the sensor or the signal 
processing equipment has drifted outside its limit.  

The Frequency is based on operating experience that demonstrates 
channel failure is rare. The CHANNEL CHECK supplements less 
formal checks of channels during normal operational use of the 
displays associated with the LCO required channels.  

SR 3.3.1.2 

SR 3.3.1.2 compares the calorimetric heat balance calculation to 
the NIS channel output every 24 hours. If the calorimetric 
exceeds the NIS channel output by > 2% RTP, the NIS is not 
declared inoperable, but must be adjusted. If the NIS channel 
output cannot be properly adjusted, the channel is declared 
i noperabl e.  

Two Notes modify SR 3.3.1.2. The first Note indicates that the 
NIS channel output shall be adjusted consistent with the 
calorimetric results if the absolute difference between the NIS 
channel output and the calorimetric is > 2% RTP. The second Note 
clarifies that this Surveillance is required only if reactor 
power is t 15% RTP and that 24 hours is allowed for performing 
the first Surveillance after reaching 15% RTP. At lower power 
levels, calorimetric data are inaccurate.  

The Frequency of every 24 hours is adequate. It is based on unit 
operating experience, considering instrument reliability and 
operating history data for instrument drift. Together these
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SR 3.3.1.2 (continued) 

factors demonstrate the change in the absolute difference between 
NIS and heat balance calculated powers rarely exceeds 2% in any 
24 hour period.  

In addition, control room operators periodically monitor 
redundant indications and alarms to detect deviations in channel 
outputs.  

SR 3.3.1.3 

SR 3.3.1.3 compares the incore system to the NIS channel output 
every 31 EFPD. If the absolute difference is 2 3%, the NIS 
channel is still OPERABLE, but must be readjusted.  

If the NIS channel cannot be properly readjusted, the channel is 
declared inoperable. This Surveillance is performed to verify 
the f(AI) input to the overtemperature AT Function.  

Two Notes modify SR 3.3.1.3. Note 1 indicates that the excore 
NIS channel shall be adjusted if the absolute difference between 
the incore and excore AFD is 3%. Note 2 clarifies that the 
Surveillance is required only if reactor power is 90% because 
the requirements of LCO 3.2.3, Axial Flux Difference (AFD), are 
relaxed significantly below 90% RTP.  

The Frequency of every 31 EFPD is adequate. It is based on unit 
operating experience, considering instrument reliability and 
operating history data for instrument drift. Also, the slow 
changes in neutron flux during the fuel cycle can be detected 
during this interval.  

SR 3.3.1.4 

SR 3.3.1.4 is the performance of a TADOT every 31 days on a 
STAGGERED TEST BASIS. This test shall verify OPERABILITY by 
actuation of the end devices.
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The RTB test shall include separate verification of the 
undervoltage and shunt trip mechanisms. Independent verification 
of RTB undervoltage and shunt trip Function is not required for 
the bypass breakers. No capability is provided for performing 
such a test at power. The independent test of the undervoltage 
and shunt trip function for bypass breakers is included in SR 
3.3.1.14. The bypass breaker test shall include a local shunt 
trip. A Note has been added to indicate that this test must be 
performed on the bypass breaker prior to placing it in service.  

The Frequency of every 31 days on a STAGGERED TEST BASIS is 
adequate. It is based on industry operating experience, 
considering instrument reliability and operating history data.  

SR 3.3.1.5 

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST. The 
RPS relay logic is tested every 31 days on a STAGGERED TEST 
BASIS. The train being tested is placed in the bypass condition, 
thus preventing inadvertent actuation. All possible logic 
combinations, with and without applicable permissives, are tested 
for each protection function required by Table 3.31-1. The 
Frequency of every 31 days on a STAGGERED TEST BASIS is adequate.  
It is based on industry operating experience, considering 
instrument reliability and operating history data.  

SR 3.3.1.6 

SR 3.3.1.6 is a calibration of the excore channels to the incore 
channels. If the measurements do not agree, the excore channels 
are not declared inoperable but must be calibrated to agree with 
the incore detector measurements. If the excore channels cannot 
be adjusted, the channels are declared inoperable. This 
Surveillance is performed to verify the f (&l) input to the 
overtemperature AT Function.  

A Note modifies SR 3.3.1.6. The Note states that this 
Surveillance is required only if reactor power is > 90% because
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SR 3.3.1.6 (continued) 

the requirements of LCO 3.2.3, Axial Flux Difference (AFD), are 
relaxed significantly below 90% RTP.  

The Frequency of 31 EFPD is adequate based on operating 
experience, considering instrument reliability and operating 
history data for instrument dri ft.  

SR 3.3.1.7 

SR 3.3.1.7 is the performance of a COT every 92 days.  

A COT is performed on each required channel to ensure the entire 
channel will perform the intended Function.  

Setpoints must be within the Allowable Values specified in 
Table 3.3.1-1.  

The "as found" and "as left" values must also be recorded and 
reviewed. The difference between the current "as found" values 
and the previous test "as left" values must be consistent with 
the dri ft allowance used in the setpoint methodology. The 
setpoint shall be left set consistent with the assumptions of 
Reference 6 which incorporates the requirements of Reference 7.  

SR 3.3.1.7 is modified by a Note that provides an 8 hour delay in 
the requirement to perform this Surveillance for source range 
instrumentation when entering MODE 3 from MODE 2. This Note 
allows a normal shutdown to proceed without a delay for testing 
in MODE 2 and for 8 hours in MODE 3 until the RTBs are open and 
SR 3.3.1.7 is no longer required to be performed. If the unit is 
to be in MODE 3 with the RTBs closed for > 8 hours this 
Surveillance must be performed prior to 8 hours after entry into 
MODE 3. The 8 hour deferral is needed because the testing 
required by SR 3.3.1.7 and SR 3.3.1.8 cannot be performed on the 
Source Range, Intermediate Range, and Power Range instruments 
until in the Applicable Mode and the proximity of these 
instruments prevents working on more than one instrument at any 
one time.
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The Frequency of 92 days is justified in Reference 7.  

SR 3.3.1.8 

SR 3.3.1.8 is the performance of a COT as described in 
SR 3.3.1.7, except it is modified by a Note that this test shall 
include verification that the P-6 and P-10 interlocks are in 
their required state for the existing unit condition. The 
Frequency is modified by a Note that allows this surveillance to 
be satisfied if it has been performed within 92 days of-the 
Frequencies prior to reactor startup and 16 hours after reducing 
power below P-10 and 8 hours after reducing power below P-6. The 
Frequency of "prior to startup" ensures this surveillance is 
performed prior to critical operations and applies to the source, 
intermediate and power range low instrument channels. The 
Frequency of "16 hours after reducing power below P-10" 
(applicable to intermediate and power range low channels) and "8 
hours after reducing power below P-6" (applicable to source range 
channels) allows a normal shutdown to be completed and the unit 
removed from the MODE of Applicability for this surveillance 
without a delay to perform the testing required by this 
surveillance. The Frequency of every 92 days thereafter applies 
if the plant remains in the MODE of Applicability after the 
initial performances of prior to reactor startup. Additionally, 
this SR must be completed for the intermediate and power range 
low channels within 16 hours after reducing power below the P-10 
setpoint and must be completed for the source range low channel 
within 8 hours after reducing power below the P-6 setpoint. The 
MODE of Applicability for this surveillance is < P-10 for the 
power range low and intermediate range channels and < P-6 for the 
source range channels. Once the unit is in MODE 3, this 
surveillance is no longer required. If power is to be maintained 
< P-10 or < P-6 for more than 8 hours, then the testing required 
by this surveillance must be performed prior to the expiration of 
the 8 and 16 hour limits. The specified Frequency provides a 
reasonable time to complete the required testing or place the 
unit in a MODE where this surveillance is no longer required.
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This test ensures that the NIS source, intermediate, and power 
range low channels are OPERABLE prior to taking the reactor 
critical and within a reasonable time after reducing power into 
the applicable MODE (< P-10 or < P-6). The deferral of the 
requirement to perform this test until 8 or 16 hours after 
entering the Applicable condition is needed because the testing 
required by SR 3.3.1.7 and SR 3.3.1.8 cannot be performed on the 
Source Range, Intermediate Range, and Power Range instruments 
until in the Applicable Mode and the proximity of these 
instruments prevents working on more than one instrument at any 
one time.  

SR 3.3.1.9 

SR 3.3.1.9 is the performance of a TADOT and is performed every 
92 days, as justified in Reference 7.  

The SR is modified by a Note that excludes verification of 
setpoints from the TADOT. Since this SR applies to RCP 
undervoltage and underfrequency relays, setpoint verification 
requires elaborate bench calibration and is accomplished during 
the CHANNEL CALIBRATION.  

SR 3.3.1.10 

A CHANNEL CALIBRATION is performed at every refueling and every 
18 months for function 11. CHANNEL CALIBRATION is a complete 
check of the instrument loop, including the sensor. The test 
verifies that the channel responds to a measured parameter within 
the necessary range and accuracy.  

CHANNEL CALIBRATIONS must be performed consistent with the 
assumptions used in Reference 6. The difference between the 
current "as found" values and the previous test "as left" values 
must be consistent with the drift allowance used in the setpoint 
methodology.
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The Frequency is based on the calibration interval used for the 
determination of the magnitude of equipment drift in the setpoint 
methodology.  

SR 3.3.1.10 is modified by a Note stating that this test shall 
include verification that the time constants are adjusted to the 
prescribed values where applicable.  

SR 3.3.1.11 

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as 
described in SR 3.3.1.10, every 24 months. This SR is modified 
by a Note stating that neutron detectors are excluded from the 
CHANNEL CALIBRATION. This is needed because the CHANNEL 
CALIBRATION for the power range neutron detectors consists 
of a normalization of the detectors based on a power 
calorimetric and flux map performed above 15% RTP. The 
CHANNEL CALIBRATION for the source range and intermediate range 
neutron detectors consists of obtaining the detector plateau or 
preamp, discriminator curves, evaluating those curves, and 
comparing the curves to the manufacturer's data.  

This Surveillance is not required for the NIS power range 
detectors for entry into MODE 2 or 1, and is not required for the 
NIS intermediate range detectors for entry into MODE 2, because 
the unit must be in at least MODE 2 to perform the test for the 
intermediate range detectors and MODE 1 for the power range 
detectors. The 24 month Frequency is based on the need to 
perform this Surveillance under the conditions that apply during 
a plant outage and the potential for an unplanned transient if 
the Surveillance were performed with the reactor at power.  
Operating experience has shown these components usually pass the 
Surveillance when performed on the 24 month Frequency.  

SR 3.3.1.12 

SR 3.3.1.12 is the performance of a CHANNEL CALIBRATION, as 
described in SR 3.3.1.10, every 24 months. This SR is modified
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SR 3.3.1.12 (continued) 

by a Note stating that this test shall include verification of 
the rate lag compensation for flow from the core to the RTDs.  
Whenever a sensing element is replaced, the next required CHANNEL 
CALIBRATION of resistance temperature detectors (RTD) sensors, 
which may consist of an inplace qualitative assessment of sensor 
behavior and normal calibration of the remaining adjustable 
devices in the channel, is accomplished by an inplace cross 
calibration that compares the other sensing elements with the 
recently installed element.  

The Frequency is justified by the assumption of a 24 month 
calibration interval in the determination of the magnitude of 
equipment drift in the setpoint analysis.  

SR 3.3.1.13 

SR 3.3.1.13 is the performance of a COT of RPS interlocks every 
24 months.  

The Frequency is based on the known reliability of the interlocks 
and the multichannel redundancy available, and has been shown to 
be acceptable through operating experience.  

SR 3.3.1.14 

SR 3.3.1.14 is the performance of a TADOT of the Manual Reactor 
Trip, RCP Breaker Position, and the SI Input from ESFAS. This 
TADOT is performed every 24 months. The test shall verify the 
OPERABILITY of the undervoltage and shunt trip mechanisms for the 
Manual Reactor Trip Function for the Reactor Trip Breakers and 
Reactor Trip Bypass Breakers. The Reactor Trip Bypass Breaker 
test shall include testing of the automatic undervoltage trip.  

The Frequency is based on the known reliability of the Functions 
and the multichannel redundancy available, and has been shown to 
be acceptable through operating experience.
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The SR is modified by a Note that excludes verification of 
setpoints from the TADOT. The Functions affected have no 
setpoints associated with them.  

SR 3.3.1.15 

SR 3.3.1.15 is the performance every 24 months of a TADOT of 
Turbine Trip Functions. This TADOT is as described in 
SR 3.3.1.4. Performance of this test will ensure that the 
turbine trip Function is OPERABLE prior to taking the reactor 
critical. This test cannot be performed with the reactor at 
power.  

REFERENCES 1. FSAR, Chapter 7.  

2. FSAR, Chapter 6.  

3. FSAR, Chapter 14.  

4. IEEE-279-1968 

5. 10 CFR 50.49.  

6. Engineering Standards Manual IES-3 and IES-3B, Instrument 
Loop Accuracy and Setpoint Calculation Methodology (IP3).  

7. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.  

8. Consolidated Edison Company of New York, Inc. Indian Point 
Nuclear Generating Station Unit No. 3 Plant Manual Volume 
VI: Precautions, Limitations, and Setpoints, March 1975.  

9. WCAP-14384, Implementation of RPS Technical Specification 
Relaxation Programs, Rev. 0, January 1996.
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B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation 

BASES 

BACKGROUND The ESFAS initiates necessary safety systems, based on the values 
of selected unit parameters, to protect against violating core 
design limits and the Reactor Coolant System (RCS) pressure 
boundary, and to mitigate accidents.  

The ESFAS instrumentation is segmented into three distinct but 
interconnected modules as identified below: 

0 Field transmitters or process sensors and instrumentation: 
provide a measurable electronic signal based on the 
physical characteristics of the parameter being measured; 

* Signal processing equipment including analog protection 
system, field contacts, and protection channel sets: 
provide signal conditioning, bistable setpoint comparison, 
process algorithm actuation, compatible electrical signal 
output to protection system devices, and control board/ 
control room/miscellaneous indications; and 

ESFAS automatic initiation relay logic: initiates the 
proper engineered safety feature (ESF) actuation in 
accordance with the defined logic and based on the bistable 
outputs from the signal process control and protection 
system.  

Field Transmitters or Sensors 

To meet the design demands for redundancy and reliability, more 
than one, and often as many as four, field transmitters or 
sensors are used to measure unit parameters. In many cases, 
field transmitters or sensors that input to the ESFAS are shared 
with the Reactor Protection System (RPS). In some cases, the 
same channels also provide control system inputs. To account for 
calibration tolerances and instrument drift, which are assumed to 
occur between calibrations, statistical allowances are provided 
in the Trip Setpoint and Allowable Values. The OPERABILITY of 
each transmitter or sensor can be evaluated when its "as found"
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calibration data are compared against its documented acceptance 
criteria.  

Signal Processing Equipment 

Generally, three or four channels of process control equipment 
are used for the signal processing of unit parameters measured by 
the field instruments. The process control equipment provides 
signal conditioning, comparable output signals for instruments 
located on the main control board, and comparison of measured 
input signals with setpoints established by safety analyses.  
These setpoints are defined in FSAR, Chapter 6 (Ref. 1), 
Chapter 7 (Ref. 2), and Chapter 14 (Ref. 3). If the measured 
value of a unit parameter exceeds the predetermined setpoint, an 
output from a bistable is forwarded to the ESFAS relay logic for 
decision evaluation. Channel separation is maintained up to and 
through the input bays. However, not all unit parameters require 
four channels of sensor measurement and signal processing. Some 
unit parameters provide input only to the ESFAS relay logic, 
while others provide input to the ESFAS relay logic, the main 
control board, the unit computer, and one or more control 
systems.  

Generally, if a parameter is used for input to the protection 
circuits only, three channels with a two-out-of-three logic.are 
sufficient to provide the required reliability and redundancy.  
If one channel fails in a direction that would not result in a 
partial Function trip, the Function is still OPERABLE with a 
two-out-of-two logic. If one channel fails such that a partial 
Function trip occurs, a trip will not occur and the Function is 
still OPERABLE with a one-out-of- two logic.  

Generally, if a parameter is used for input to the ESFAS relay 
logic and a control function, four channels with a 
two-out-of-four logic are sufficient to provide the required 
reliability and redundancy. The circuit is designed to withstand 
both an input failure to the control system, which may then 
require the protection function actuation, and a single failure 
in the other channels providing the protection function
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actuation. Again, a single failure will neither cause nor 
prevent the protection function actuation.  

These requirements are described in IEEE-279-1968 (Ref. 4). The 
actual number of channels required for each unit parameter is 
specified in Reference 2 and discussed 1later in these Technical 
Specification Bases.  

Trip Setpoints and Allowable Values 

The following describes the relationship between the safety 
limit, analytical limit, allowable value and channel component 
calibration acceptance criteria: 

a. A Safety Limit (SL) is a limit on the combination of 
THERMAL POWER, RCS highest loop average temperature, and 
RCS pressure needed to protect the integrity of physical 
barriers that guard against the uncontrolled release of 
radioactivity (i.e., fuel, fuel cladding, RCS pressure 
boundary and containment). The safety limits are 
identified in Technical Specification 2.0, Safety Limits 
(SLs).  

b. An Analytical Limit (AL) is the trip actuation point used 
as an input to the accident analyses presented in FSAR, 
Chapter 14 (Ref. 3). Analytical limits are developed from 
event analyses models which consider parameters such as 
process delays, rod insertion times, reactivity changes, 
instrument response times, etc. An analytical limit for a 
trip actuation point is established at a point that will 
ensure that a Safety Limit (SL) is not exceeded.  

C. An Allowable Value (AV) is the limiting actuation point for 
the entire channel of a trip function that will ensure, 
within the required level of confidence, that sufficient 
allocation exists between this actual trip function 
actuation point and the analytical limit. The Allowable 
Value is more conservative than the Analytical Limit to 
account for instrument uncertainties that either are not 
present or are not measured during periodic testing.  
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Channel uncertainties that either are not present or are 
not measured during periodic testing may include design 
basis accident temperature and radiation effects (Ref. 5) 
or process dependent effects. The channel allowable value 
for each RPS function is controlled by Technical 
Specifications and is listed in Table 3.3.1-1, Reactor 
Protection System Instrumentation.  

d. Calibration acceptance criteria (i.e., setpoints) are 
established by plant administrative programs for the 
components of a channel (i.e.. required sensor, alarm, 
interlock, display, and trip function). The calibration 
acceptance criteria are established to ensure, within the 
required level of confidence, that the Allowable Value for 
the entire channel will not be exceeded during the 
calibration interval.  

A description of the methodology used to calculate the channel 
allowable values and calibration acceptance criteria is provided 
in References 6 and 8.  

Setpoints in accordance with the Allowable Value ensure that the 
consequences of Design Basis Accidents (DBAs) will be acceptable, 
providing the unit is operated from within the LCOs at the onset 
of the DBA and the equipment functions as designed.  

Each channel required to be OPERABLE can be tested on line to 
verify that the signal processing equipment and setpoint accuracy 
is within the specified allowance requirements of Reference 2.  
Once a designated channel is taken out of service for testing, a 
simulated signal is injected in place of the field instrument 
signal. The process equipment for the channel in test is then 
tested, verified, and calibrated. SRs for the channels are 
specified in the SR section.  

The Allowable Values listed in Table 3.3.2-1 and the Trip 
Setpoints calculated to ensure that Allowable Values are not 
exceeded during the calibration interval are based on the 
methodology described in calculations performed in accordance 
with Reference 6. All field sensors and signal processing
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equipment for these channels are assumed to operate-within the 
allowances of these uncertainty magnitudes.  

ESFAS Relay Logic Protection System 

The relay logic equipment is used for the decision logic 
processing of outputs from the signal processing equipment 
bistables. To meet the redundancy requirements, two trains of 
relay logic,.each performing the same functions, are provided.  
If one train is taken out of service for maintenance or test 
purposes, the second train will provide ESF actuation for the 
unit. Each train is packaged in a cabinet for physical and 
electrical separation to satisfy separation and independence 
requi rements.  

The relay logic performs the decision logic for most ESF 
equipment actuation; generates the electrical output signals-that 
initiate the required actuation; and provides the status, 
permissive, and annunciator output signals to the main control 
room.  

The bistable outputs from the signal processing equipment are 
sensed by the relay logic equipment and combined into logic that 
represent combinations indicative of various transients. If a 
required logic combination is completed, the system will send 
actuation signals via master and sl ave rel ays to those components 
whose aggregate Function best serves to alleviate the condition 
and restore the unit to a safe condition. Examples are given in 
the Applicable Safety Analyses, LCO, and Applicability sections 
of this Bases.  

Each relay logic train has a built in testing capability that can 
test the decision logic matrix functions and the actuation 
devices while the unit is at power. When any one train is taken 
out of service for testing, the other train is capable of 
providing unit monitoring and protection until the testing has 
been completed.  

The actuation of ESF components is accomplished through master 
and slave relays. The relay logic energizes the master relays
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appropriate for the condition of the unit. Each master relay 
then energizes one or more slave relays, which then cause 
actuation of the end devices. The master and slave relays are 
routinely tested to ensure operation.  

APPLICABLE SAFETY ANALYSES,LCO, AND APPLICABILITY 

Each of the analyzed accidents can be detected by one or 
more ESFAS Functions. One of the ESFAS Functions is the 
primary actuation signal for that accident. An ESFAS 
Function may be the primary actuation signal for more than 
one type of accident. An ESFAS Function may also be a secondary, 
or backup, actuation signal for one or more other accidents. For 
example, Pressurizer Pressure-Low is a primary actuation signal 
for small loss of coolant accidents (LOCAs) and a backup 
actuation signal for steam line breaks (SLBs) outside 
containment. Functions such as manual initiation, not 
specifically credited in the accident safety analysis, are 
qualitatively credited in the safety analysis and the NRC staff 
approved licensing basis for the unit. These Functions may 
provide protection for conditions that do not require dynamic 
transient analysis to demonstrate Function performance. These 
Functions may also serve as backups to Functions that were 
credited in the accident analysis (Ref. 3).  

The LCO requires all instrumentation performing an ESFAS Function 
identified in Table 3.3.2-1 to be OPERABLE. Failure of any 
instrument renders the affected channel(s) inoperable and reduces 
the reliability of the affected Functions.  

The LCO generally requires OPERABILITY of four or three channels 
in each instrumentation function and two channels in each logic 
and manual initiation function. The two-out-of-three and the 
two-out-of-four configurations allow-one channel to be tripped 
during maintenance or testing without causing an ESFAS 
initiation. Two logic or manual initiation channels are required 
to ensure no single random failure disables the ESFAS.
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The required channels of ESFAS instrumentation provide unit 
protection in the event of any of the analyzed accidents. ESFAS 
protection functions are as follows: 

1. Safety Injection 

Safety Injection (SI) provides two primary functions: 

1. Primary side water addition to ensure maintenance or 
recovery of reactor vessel water level (coverage of 
the active fuel for heat removal, clad integrity, and 
for limiting peak clad temperature to < 22000F); and 

2. Boration to ensure recovery and maintenance of SDM 
(keff < 1.0).  

These functions are necessary to mitigate the effects of 
high energy line breaks (HELBs) both inside and outside of 
containment. The SI signal is also used to initiate other 
Functions such as: 

Phase A Isolation; 

Containment Isolation; 

" Reactor Trip; 

* Turbine Trip; 

* Feedwater Isolation; 

* Start of auxiliary feedwater (AFW) pumps; and 

* Control room ventilation actuation to the 10% incident 
mode.  

These other functions ensure: 

* Isolation of nonessential systems through containment 
penetrations; 
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* Trip of the turbine and reactor to limit power 
generation; 

" Isolation of main feedwater (MFW) to limit secondary 
side mass losses: 

" Start of AFW to ensure secondary side cooling 

capability; and 

" Isolation of the control room to ensure habitability.  

a. Safety Injection-Manual Initiation 

The LCO requires one channel per train to be OPERABLE.  
The operator can initiate both trains of SI at any 
time by using either of two push buttons in the 
control room. This action will cause actuation of all 
components in the same manner as any of the automatic 
actuation signals.  

The LCO for the Manual Initiation Function ensures the 
proper amount of redundancy is maintained in the 
manual ESFAS actuation circuitry to ensure the 
operator has manual ESFAS initiation capability.  

Each channel consists of one push button and the 
interconnecting wiring to the actuation logic cabinet.  
Each push button actuates both trains. This 
configuration does not allow testing at power.  

b. Safety Injection-Automatic Actuation Logic and 
Actuation Relays 

This LCO requires two trains to be OPERABLE.  
Actuation logic consists of all circuitry within the 
actuation subsystems, including the initiating relay 
contacts responsible for actuating the ESF equipment.  

Manual and automatic initiation of SI must be OPERABLE 
in MODES 1, 2, and 3. In these MODES, there is
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sufficient energy in the primary and secondary systems 
to warrant automatic initiation of ESF systems.  
Manual Initiation is also required in MODE 4 even 
though automatic actuation is not required. In this 
MODE, adequate time is available to manually actuate 
required components in the event of a DBA, but because 
of the large number of components actuated on a SI, 
actuation is simplified by the use of the manual 
actuation push buttons. Automatic actuation logic and 
actuation relays must be OPERABLE in MODE 4 as needed 
to support system level manual initiation.  

These Functions are not required to be OPERABLE in 
MODES 5 and 6 because there is adequate time for the 
operator to evaluate unit conditions and respond by 
manually starting individual systems, pumps, and other 
equipment to mitigate the consequences of an abnormal 
condition or accident. Unit pressure and temperature 
are very low and many ESF components are 
administratively locked out or otherwise prevented 
from actuating to prevent inadvertent 
overpressurization of unit systems.  

c. 'Safety Injection-Containment Pressure-High 

This signal provides protection against the following 
accidents: 

SLB inside containment; and 

* LOCA.  

Containment Pressure-High provides no input to any 
control functions. Thus, three OPERABLE channels are 
sufficient to satisfy protective requirements with a 
two-out-of-three logic. The transmitters (d/p cells) 
and electronics are located outside of containment 
with the sensing line (high pressure side of the 
transmitter) located inside containment.
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Thus, the high pressure Function will not experience 
any adverse environmental conditions and the Trip 
Setpoint reflects only steady state instrument 
uncertainties.  

Containment Pressure-High must be OPERABLE in MODES 1, 
2, and 3 when there is sufficient energy in the 
primary and secondary systems to pressurize the 
containment following a pipe break. In MODES 4, 5, 
and 6, there is insufficient energy in the primary or 
secondary systems to pressurize the containment.  

d. Safety Iniection-Pressurizer Pressure-Low 

This signal provides protection against the following 
accidents: 

0 Inadvertent opening of a steam generator (SG) 
relief or safety valve; 

* SLB; 

* Inadvertent opening of a pressurizer relief or 
safety valve; 

• LOCAs; and 

0 SG Tube Rupture.  

Three channels of pressurizer pressure provide input 
into the ESFAS actuation logic. These channels 
initiate the ESFAS automatically when two of the three 
channels exceed the low pressure setpoint. These 
protection channels also provide control functions; 
however, the two-out-of-three logic is considered 
adequate to provide the required protection.  
The transmitters are located inside containment, with 
the taps in the vapor space region of the pressurizer, 
and thus possibly experiencing adverse environmental 
conditions (LOCA, SLB inside containment, rod
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ejection). Therefore, the Trip Setpoint reflects the 
inclusion of both steady state and adverse 
environmental instrument uncertainties.  

This Function must be OPERABLE in MODES 1, 2, and 3 
(above the Pressurizer Pressure Interlock (Function 7) 
to mitigate the consequences of an HELB inside 
containment. This signal may be manually blocked by 
the operator below the Pressurizer Pressure Interlock 
(Function 7) setpoint. Automatic SI actuation below 
this pressure setpoint is performed by the Containment 
Pressure-High signal.  

This Function is not required to be OPERABLE in MODE 3 
below the Pressurizer Pressure Interlock (Funtion 8) 
setpoint. Other ESF functions are used to detect 
accident conditions and actuate the ESF systems in 
this MODE. In MODES 4, 5, and 6, this Function is not 
needed for accident detection and mitigation.  

e. Safety Injection- High Differential Pressure Between 
Steam Lines 

Steam Line Pressure- High Differential Pressure 
Between Steam Lines provides protection against the 
following accidents: 

* SLB; and 

Inadvertent opening of an ADV or an SG safety 
valve.  

High Differential Pressure Between Steam Lines 
provides no input to any control functions. Thus, 
three OPERABLE channels on each steam line are 
sufficient to satisfy the requirements, with a 
two-out-of-three logic on each steam line.  

With the transmitters located inside the auxiliary 
feed pump room, it is possible for them to experience
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adverse environmental conditions during a HELB event.  
Therefore, the Trip Setpoint reflects both steady 
state and adverse environmental instrument 
uncertainties.  

Steam line high differential pressure must be OPERABLE 
in MODES 1, 2, and 3 when a secondary side break or 
stuck open valve could result in the rapid 
depressurization of the steam line(s). This Function 
is not required to be OPERABLE in MODE 4, 5, or 6 
because there is not sufficient energy in the 
secondary side of the unit to cause an accident.  

f, g. Safety Iniection-Hih Steam Flow in Two Steam 
Lines Coincident With Tvg-Low or Coincident 
With Steam Line Pressure-Low 

These Functions (1.f and 1.g) provide protection 
against the following accidents: 

• SLB; and 

the inadvertent opening of a SG safety valve.  

Two steam line flow channels per steam line are 
required OPERABLE for these Functions. The steam line 
flow channels are combined in a one-out-of-two logic 
to indicate high steam flow in one steam line. The 
steam flow transmitters provide control inputs, but 
the control function cannot cause the events that the 
Function must protect against. Therefore, two 
channels are sufficient to satisfy redundancy 
requirements. The one-out-of-two configuration allows 
online testing because trip of one high steam flow 
channel is not sufficient to cause initiation. High 
steam flow in two steam lines is acceptable in the 
case of a single steam line fault due to the fact that 
the remaining intact steam lines will pick up the full 
turbine load. ,The increased steam flow in the 
remaining intact lines will actuate the required
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second high steam flow trip. Additional protection is 
provided by Function i.e., High Differential Pressure 
Between Steam Lines.  

One channel of Tavg per loop and one channel of low 
steam line pressure per steam line are required 
OPERABLE. For each parameter, the channels for all 
loops or steam lines are combined in a logic such that 
two channels tripped will cause a trip for the 
parameter. The Function trips on one-out-of-two high 
steam flow in any two-out-of-four steam lines if there 
is one-out-of-one low Tang trip in any two-out-of-four 
RCS loops, or if there is a one-out-of-one low 
pressure trip in any two-out-of-four steam lines.  
Since the accidents that this event protects against 
cause both low steam line pressure and low Tavg, 
provision of one channel per loop or steam line 
ensures no single random failure can disable both of 
these Functions. The steam line pressure channels 
provide no control inputs. The Tavg channels provide 
control inputs, but the control function cannot 
initiate events that the Function acts to mitigate.  

The Allowable Value for high steam flow is a linear 
function that varies with power level. The function 
is a turbine first stage pressure corresponding to 
approximately 54% of full steam flow between 0% and 
20% load to approximately 110% of full steam flow at 
100% load. The nominal trip setpoint is similarly 
calculated.  

With the transmitters located inside the containment 
(RCS temperature and steam line flow) or inside the 
auxiliary feedwater building (steam pressure), it is 
possible for them to experience adverse steady state 
environmental conditions during an SLB event.  
Therefore, the Trip Setpoint reflects both steady 
state and adverse environmental instrument 
uncertainties.
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This Function must be OPERABLE in MODES 1, 2, and 3 
when any MSIV is open because a secondary side break 
or stuck open valvye could result in the rapid 
depressurization of the steam line(s). SLB may be 
addressed by Containment Pressure High (inside 
containment) or by High Steam Flow in Two Steam Lines 
coincident with Steam Line Pressure- Low, for Steam 
Line Isolation, followed by High Differential Pressure 
Between Two Steam Lines, for SI. This Function is not 
required to be OPERABLE in MODE 4, 5, or 6 because 
there is insufficient energy in the secondary side of 
the unit to cause an accident.  

2. Containment Spray 

Containment Spray provides three primary functions: 

1. Lowers containment pressure and temperature after an 
HELB in containment; 

2. Reduces the amount of radioactive iodine in the 
containment atmosphere; and 

3. Adjusts the pH of the water in the containment and 
recirculation sump after a large break LOCA.  

These functions are necessary to: 

a Ensure the pressure boundary integrity of the 
containment structure; 

* Limit the release of radioactive iodine to the 
environment; and 

* Minimize corrosion of the components and systems 
inside containment following a LOCA.  

The containment spray actuation signal starts the 
containment spray pumps. Water is drawn from the RWST by 
the containment spray pumps and mixed with a sodium
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hydroxide solution from the spray additive tank. When. the 
RWST reaches a specified minimum level, the spray pumps are 
secured. RHR or recirculation pumps will be used if 
continued containment spray is required. Containment spray 
is actuated automatically by Containment Pressure-High 
High.  

a. Containment Spray-Manual Initiation 

Manual initiation of containment spray (CS) requires 
that two pushbuttons in the control room be depressed 
simultaneously which will actuate both trains of CS.  
Two pushbuttons must be depressed simultaneously to 
minimize the potential for an inadvertent actuation of 
CS which could have serious consequences. Each CS 
pushbutton closes one of the two contacts required to 
start CS train A and one of the two contacts required 
to start CS train B; depressing both pushbuttons 
closes both of the contacts required to start CS train 
A and both of the contacts required to start CS train 
B. Two channels (contacts) are required to be 
Operable for CS train A and two channels (contacts) 
are required to be Operable for CS train B. Failure 
of one manual pushbutton will result in one inoperable 
channel in both trains.  

Note that Manual Initiation of containment spray also 
actuates Phase B containment isolation and containment 
ventil ation isolation.  

b. Containment Spray-Automatic Actuation Logic and 
Actuation Relays 

Automatic actuation logic and actuation relays consist 
of the same features and operate in the same manner as 
described for ESFAS Function 1.b.  

Manual and automatic initiation of containment spray 
must be OPERABLE in MODES 1, 2, and 3 when there is a 
potential for an accident to occur, and sufficient
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energy in the-.primary or secondary systems to pose a 
threat to containment integrity due to overpressure 
conditions. Manual initiation is also required in 
MODE 4, even though automatic actuation is not 
required. In this MODE, adequate time is available to 
manually actuate required components in the event of a 
OBA. However, because of the number of components 
actuated on a containment spray, actuation is 
simplified by the use of the manual actuation push 
buttons. Automatic actuation logic and actuation 
relays must be OPERABLE in MODE 4 to support system 
level manual initiation. In MODES 5 and 6, there is 
insufficient-energy in the primary and secondary 
systems to result in containment overpressure. In 
MODES 5 and 6, there is also adequate time for the 
operators to evaluate unit conditions and respond, to 
mitigate the consequences of abnormal conditions by 
manually starting individual components.  

C. Containment Spray-Containment Pressure Hi-Hi 

This signal provides protection against a LOCA or an 
SLB inside containment. The transmitters Cd/p cells) 
are located outside of containment with the sensing 
line (high pressure side of the transmitter) located 
inside containment. The transmitters and electronics 
are located outside of containment. Thus, they will 
not experience any adverse environmental conditions 
and the Trip Setpoint reflects only steady state 
i nstrument uncertainties.  

Thi s Function requi res the bi stable output to energi ze to 
perform its required action. It is not desirable to have a 
loss of power actuate containment spray, because the 
consequences of an inadvertent actuation of containment 
spray could be serious. Therefore, the IP3 design consists 
of 2 sets of 3 channels (i.e., 6 pressure instruments) and 
2 channels from each set of 3 are required to energize to 
actuate Containment Spray. This configuration provides 
sufficient redundancy to prevent a single failure from
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causing or preventing Containment Spray initiation even 
when testing with one inoperable channel already in trip.  
The Required Actions for an inoperable channel associated 
with this Function decreases the probability of an 
inadvertent actuation by allowing no more than one channel 
per set to be placed in trip.  

Containment pressure is not used for control; therefore, 
this arrangement exceeds the minimum redundancy 
requirements.  

Containment Pressure- High High must be OPERABLE in 
MODES 1, 2, and 3 when there is sufficient energy in the 
primary and secondary sides to pressurize the containment 
following a pipe break. In MODES 4, 5, and 6, there is 
insufficient energy in the primary and secondary sides to 
pressurize the containment and reach the Containment 
Pressure High High setpoint.  

3. Containment Isolation 

Containment Isolation provides isolation of the containment 
atmosphere, and selected process systems that penetrate 
containment. This Function is necessary to prevent or 
limit the release of radioactivity to the environment in 
the event of a large break LOCA.  

There are two separate Containment Isolation signals, 
Phase A and Phase B. Phase A isolation isolates all 
automatically isolable process lines exiting containment, 
except component cooling water (CCW) and RCP seal return, 
at a relatively low containment pressure indicative of 
primary or secondary system leaks. For these types of 
events, forced circulation cooling using the reactor 
coolant pumps (RCPs) and SGs is the preferred (but not 
required) method of decay heat removal. Since CCW or RCP 
seal injection and return are required to support RCP 
operation, not isolating CCW and RCP seal return on the low 
pressure Phase A signal enhances unit safety by allowing 
operators to use forced RCS circulation to cool the unit.
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Isolating these functions on the low pressure-signal may 
force the use of feed and bleed cooling, which could prove 
more difficult to control.  

Phase A containment isolation is actuated automatically by 
SI, or manually via the actuation logic. All process lines 
exiting containment, with the exception of CCW and RCP seal 
return, are isolated. CCW and RCP seal return are not 
isolated at this time to permit continued operation of the 
RCPs with cooling water flow to the thermal barrier heat 
exchangers and oil coolers. All process lines not equipped 
with remote operated isolation valves are manually closed, 
or otherwise isolated, prior to MODE 4 except those manual 
isolation valves needed to support plant operations.  

Manual Phase A Containment Isolation is accomplished by 
either of two pushbuttons in the control room. Either push 
button actuates both trains. Note that manual actuation of 
Phase A Containment Isolation also actuates Containment 
Ventilation Isolation.  

The Phase B signal isolates CCW and RCP seal return. This 
occurs at a relatively high containment pressure that is 
indicative of a large break LOCA or an SLB. For these 
events, forced circulation using the RCPs is no longer 
desirable. Isolating the CCW at the higher pressure does 
not pose a challenge to the containment boundary because 
the CCW System is a closed loop inside containment.  
Although some CCW system components may not meet all of the 
ASME Code requirements applied to the containment itself, 
the system is continuously pressurized to a pressure 
greater than the Phase B setpoint. Thus, routine operation 
demonstrates the integrity of the system pressure boundary 
for pressures exceeding the Phase B setpoint. Furthermore, 
because system pressure exceeds the Phase B setpoint, any 
system leakage prior to initiation of Phase B isolation 
would be into containment. Therefore, the combination of 
CCW System design and Phase B isolation ensures the CCW 
System is not a potential path for radioactive release from 
containment.
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Phase B containment isolation is actuated by Containment 
Pressure-High High, or manually, via the actuation logic, 
as previously discussed. For containment pressure to reach 
a value high enough to actuate Containment Pressure-High 
High, a large break LOCA or SLB must have occurred and 
containment spray must have been actuated. RCP operation 
will no longer be required and CCW and seal return to the 
RCPs are, therefore, no longer necessary. The RCPs can be 
operated with seal injection flow alone and without CCW 
flow to the thermal barrier heat exchanger.  

Manual Phase B Containment Isolation is accomplished by 
either of two pushbuttons in the control room. Either 
pushbutton actuates both trains. Manual Phase B 
Containment Isolation is also initiated by Containment 
Spray manual pushbuttons. CS pushbuttons are depressed 
simultaneously, Phase B Containment Isolation and 
Containment Spray will be actuated in both trains.  

a. Containment Isolation-Phase A Isolation 

(1) Phase A Isolation-Manual Initiation 

Manual Phase A Containment Isolation is 
actuated by either of two pushbuttons in the 
control room. Either pushbutton actuates both 
trains. Note that manual initiation of Phase A 
Containment Isolation also actuates Containment 
Ventilation Isol ation.  

(2) Phase A Isolation-Automatic Actuation 
Logic and Actuation Relays 

Automatic Actuation Logic and Actuation Relays 
consist of the same features and operate in the 
same manner as described for ESFAS 
Function 1.b.  

Manual and automatic initiation of Phase A 
Containment Isolation must be OPERABLE in
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MODES 1, 2, and 3, when there is a pot ential 
for an accident to occur. Manual initiation is 
also required in MODE 4 even though automatic 
actuation is not required. In this MODE, 
adequate time is available to manually actuate 
required components in the event of a DBA, but 
because of the large number of components 
actuated on a Phase A Containment Isolation, 
actuation is simplified by the use of the 
manual actuation push buttons. Automatic 
actuation logic and actuation relays must be 
OPERABLE in MODE 4 only if needed to support 
system level manual initiation. In MODES 5 
and 6, there is insufficient energy in the 
primary or secondary systems to pressurize the 
containment to require Phase A Containment 
Isolation. There also is adequate time for the 
operator to evaluate unit conditions and 
manually actuate individual isolation valves in 
response to abnormal or accident conditions.  

(3) Phase A Isolation-Safety Injection 

Phase A Containment Isolation is also initiated 
by all Functions that initiate SI. The Phase A 
Containment Isolation requirements for these 
Functions are the same as the requirements for 
their SI function. Therefore, the requirements 
are not repeated in Table 3.3.2-1. Instead, 
Function 1, SI, is referenced for all 
initiating Functions and requirements.  

b. Containment Isolation-Phase B Isolation 

Phase B Containment Isolation is accomplished by 
Manual Initiation, Automatic Actuation Logic and 
Actuation Relays, and by Containment Pressure channels 
(the same channels that actuate Containment Spray, 
Function 2). The Containment Pressure trip of Phase B 
Containment Isolation is energized to trip in order to
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minimize the potential of spurious trips that may 
damage the RCPs.  

(1) Phase B Isolation-Manual Initiation 

Manual Phase B Containment Isolation is 
accomplished by either of two pushbuttons in 
the control room. Either pushbutton actuates 
both trains.  

(2) Phase B Isolation-Automatic Actuation 
Logic and Actuation Rel ays 

Manual and automatic initiation of Phase B 
containment isolation must be OPERABLE in 
MODES 1, 2, and 3, when there is a potential 
for an accident to occur. Manual initiation is 
also required in MODE 4 even though automatic 
actuation is not required. In this MODE, 
adequate time is available to manually actuate 
required components in the event of a DBA.  
However, because of the number of components 
actuated on a Phase B containment isolation, 
Actuation is simplified by the use of the 
manual actuation push buttons. Automatic, 
actuation logic and actuation relays must be 
OPERABLE in MODE 4 to support system level 
manual initiation. In MODES 5 and 6, there is 
insufficient energy in the primary or secondary 
systems to pressurize the containment to 
require Phase B containment isolation. There 
also is adequate time for the operator to 
evaluate unit conditions and manually actuate 
individual isolation valves in response to 
abnormal or accident conditions.
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(3) Phase B Isolation-Containment Pressure Hi-Hi 

The basis for containment pressure MODE 
applicability is as discussed for ESFAS 
Function 2.c above.  

4. Steam Line Isolation 

Isolation of the main steam lines provides protection in 
the event of an SLB inside or outside containment. Rapid 
isolation of the steam lines will limit the steam break 
accident to the blowdown from one SG, even if Main Steam 
Check Valve fails. For an SLB upstream of the main steam 
isolation valves (MSIVs), inside or outside of containment, 
closure of the MSIVs limits the accident to the blowdown 
from only the affected SG. For an SLB downstream of the 
MSIVs, closure of the MSIVs terminates the accident.  

a. Steam Line Isolation-Manual Initiation 

Manual initiation of Steam Line Isolation can be 
accomplished from the control room. Each main steam 
isolation valve (MSIV) will close if either of two 
solenoid valves in parallel (channel A and channel B) 
are opened. The pair of solenoid valves associated 
with each MSIV are operated by a single switch and 
there is a separate switch for each MSIV. Each of 
these switches actuates two channels. Except for the 
switch in the control room which is common to both 
channels, there are two separate and redundant 
circuits (channel A and channel B) capable of closing 
each MSIV. Therefore, the LCO requires 2 channels per 
MSIV and each MSIV is considered a separate Function.  

b. Steam Line Isolation-Automatic Actuation Logic 
and Actuation Relays 

Automatic actuation logic and actuation relays consist 
of the same features and operate in the same manner as 
described for ESFAS Function 1.b.
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Manual and automatic initiation of steam line isolation 
must be OPERABLE in MODES 1, 2, and 3 when there is 
sufficient energy in the RCS and SGs to have an SLB or 
other accident. This could result in the release of 
significant quantities of energy and cause a cooldown of 
the primary system. The Steam Line Isolation Function is 
required in MODES 2 and 3 unless all MSIVs are closed. In 
MODES 4, 5, and 6, there is insufficient energy in the RCS 
and SGs to experience an SLB or other accident releasing 
significant quantities of energy.  

c. Steam Line Isolation-Containment Pressure (Hi-Hi) 

This Function actuates closure of the MSIVs in the 
event of a LOCA or an SLB inside containment to limit 
the mass and energy release to containment. The 
transmitters (d/p cells) are located outside 
containment. Containment Pressure-High-High provides 
no input to any control functions. The transmitters 
and electronics are located outside of containment.  
Thus, they will not experience any adverse 
environmental conditions, and the Trip Setpoint 
reflects only steady state instrument uncertainties.  

The IP3 design consists of 2 sets of 3 channels and 2 
channels from each set of 3 are required to energize 
to actuate steam line isolation on high pressure in 
the containment. This is the same logic that 
initiates Containment Spray. Therefore, this logic is 
designed to provide sufficient redundancy to prevent a 
single failure from causing or preventing Containment 
Spray initiation even when testing with one inoperable 
channel already in trip. The Required Action for an 
inoperable channel associated with this Function is 
modified by a Note that permits no more than one 
channel per set to be placed in trip to decrease the 
probability of an inadvertent actuation.  

Containment Pressure-High-High must be OPERABLE in 
MODES 1, 2, and 3, when there is sufficient energy in
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the primary and secondary side to pressurize the 
containment following a pipe break. This would cause 
a significant increase in the containment pressure, 
thus allowing detection and closure of the MSIVs. The 
Steam Line Isolation Function remains OPERABLE in 
MODES 2 and 3 unless all MSIVs are closed. In 
MODES 4, 5, and 6, there is not enough energy in the 
primary and secondary sides to pressurize the 
containment to the Containment Pressure-High-High 
setpoint.  

d, e. Steam Line Isolation-High Steam Flow in Two 
Steam Lines Coincident with T -Low or 
Coincident With Steam Line Pressure-Low 

These Functions (4.d and 4.e) provide closure of the 
MSIVs during an SLB or inadvertent opening of a safety 
valve to limit RCS cooldown and the mass and energy 
release to containment.  

These Functions were discussed previously as 
Functions l.e. and 1.f.  

These Functions must be OPERABLE in MODES 1 and 2, and 
in MODE 3, when a secondary side break or stuck open 
valve could result in the rapid depressurization of 
the steam lines unless all MSIVs are closed. These 
Functions are not required to be OPERABLE in MODES 4, 
5, and 6 because there is insufficient energy in the 
secondary side of the unit to have an accident.  

5. Feedwater Isolation 

The function of the Feedwater Isolation signal is to stop 
the excessive flow of feedwater into the SGs. The Function 
is necessary to mitigate the effects of a high water level 
in the SGs, which could result in carryover of water into 
the steam lines and excessive cooldown of the primary
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system. The SG high water level is due to excessive 
feedwater flows.  

This Function is actuated by an SI signal. The RPS also 
initiates a turbine trip signal whenever a reactor trip is 
generated. In the event of SI, the unit is taken off line 
and the turbine generator must be tripped. The MFW System 
is also taken out of operation and the AFW System is 
automatically started. The SI signal was discussed 
previously.  

Feedwater Isolation-Safety Injection 

Feedwater Isolation is also initiated by all Functions that 
initiate SI. Therefore, there are two trains of this 
Function, one initiated by SI train A and one initiated by 
SI train B.  

Feedwater Isolation Functions must be OPERABLE in MODES 1 
and 2 and 3 except when all MBFPDVs or MBFRVs and 
associated low flow bypass valves are closed or isolated by 
a closed manual valve when the MFW System is in operation.  
In MODES 4, 5, and 6, the MFW System is not in service and 
this Function is not required to be OPERABLE.  

6. Auxiliary Feedwater 

The AFW System is designed to provide a secondary side heat 
sink for the reactor in the event that the MFW System is 
not available. The system has two motor driven pumps and a 
turbine driven pump, making it available during normal unit 
operation, during a loss of AC power and during a loss of 
MFW. The normal source of water for the AFW System is the 
condensate storage tank (CST). Additionally, City Water 
(CW) may be aligned to AFW to provide a backup water 
supply. The AFW System is aligned so that upon a motor 
driven pump start, flow is initiated to the respective SGs 
immediately.
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a. Auxiliary Feedwater-Automatic Actuation Loqic 
and Actuation Relays 

Automatic actuation logic and actuation relays consist 
of the same features and operate in the same manner as 
described for ESFAS Function 1.b.  

b. Auxiliary Feedwater-Steam Generator Water 
Level-Low Low 

SG Water Level-Low Low provides protection against a 
loss of heat sink due to a loss of MFW and the 
resulting loss of SG water level.  

Signals from two-out-of-three channels from any one SG 
will start the motor driven AFW pumps. Signals from 
two-out-of-three channels from any two SGs will start 
the steam driven AFW pump. The LCO requires three 
OPERABLE channels per steam generator.  

With the transmitters (d/p cells) located inside 
containment and thus possibly experiencing adverse 
environmental conditions, the Trip Setpoint reflects 
the inclusion of both steady state and adverse 
environmental instrument uncertainties.  

c. Auxiliary Feedwater-Safety Injection 

An SI actuation starts the motor driven AFW pumps.  
The AFW initiation functions are the same as the 
requirements for their SI function. Therefore, the 
requirements are not repeated in Table 3.3.2-1.  
Instead, Function 1, SI, is referenced for all 
initiating functions and requirements.  

d. Auxiliary Feedwater-Loss of Offsite Power 

A turbine trip in conjunction with a loss of offsite 
power to the safeguards buses will be accompanied by a 
loss of reactor coolant pumping power and the
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subsequent need for some-method of decay heat removal.  
The loss of offsite power (Non SI blackout signal) is 
detected by a voltage drop on 480 V bus 3A and/or 6A.  
Loss of power to either safeguards bus will start the 
turbine driven AFW pump 32 to ensure that at least one 
SG contains enough water to serve as the heat sink for 
reactor decay heat and sensible heat removal following 
the reactor trip following a loss of offsite power.  

The LCO requires one Operable channel for bus 3A and 
one Operable channel for bus 6A. Either channel will 
start the turbine driven AFW pump. Therefore, a 
single failure of one channel of non-Safety Injection 
blackout sequence will not result in a loss of 
Function.  

Functions 6.a through 6.d must be OPERABLE in MODES 1, 
2, and 3 to ensure that the SGs remain the heat sink 
for the reactor. SG Water Level- Low Low in any 
operating SG will cause the motor driven AFW pump to 
start. The system is aligned so that upon a start of 
the pump, water immediately begins to flow to theSGs.  
SG Water Level -Low Low in any two operating SGs will 
cause the turbine driven pump to start. These 
Functions do not have to be OPERABLE in MODES 5 and 6 
because there is not enough heat being generated in 
the reactor to require the SGs as a heat sink. In 
MODE 4, AFW actuation does not need to be OPERABLE 
because either AFW or residual heat removal (RHR) will 
already be in operation to remove decay heat or 
sufficient time is available to manually place either 
system in operation.  

e. Auxiliary Feedwater-Trip of Main Feedwater Pumps 

A Trip of either MBFW pump is an indication of a 
potential loss of MFW and the potential need for some 
method of decay heat and sensible heat removal to 
bring the reactor back to no load temperature and 
pressure. Each turbine driven MBFW pump is equipped
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with a pressure switch on the control oil line for the 
speed control system. A low pressure signal from this 
pressure switch indicates a trip of that pump. The 
single channel associated with each operating MBFP 
will start both motor driven AFW pumps. However, 
there is no single failure tolerance for this Function 
unless both MBFPs are operating. This is acceptable 
because this is a backup method for starting AFW and 
other Functions, in particular SG Water Level - Low 
Low, provide the primary protection against a loss of 
heat sink. The LCO requires one Operable channel for 
each operating MBFP. A trip of either MBFW pump 
starts both motor driven AFW pumps to ensure that at 
least one SG is available with water to act as the 
heat sink for the reactor.  

Function 6.e must be OPERABLE in MODES 1 and 2. This 
ensures that at least one SG is provided with water to 
serve as the heat sink to remove reactor decay heat 
and sensible heat in the event of loss of normal 
feedwater. In MODES 3, 4, and 5, the MBFW pumps are 
shut down, and thus MBFW pump trip does not require 
automatic AFW initiation.  

7. ESFAS Interlock-Pressurizer Pressure 

The Pressurizer Pressure interlock permits a normal 
unit cooldown and depressurization without actuation 
of SI. With two-out-of-three pressurizer pressure 
channels (discussed previously) less than the 
setpoint, the operator can manually block the 
Pressurizer Pressure-Low SI signal. With 
two-out-of-three pressurizer pressure channels above 
the setpoint, the Pressurizer Pressure-Low is 
automatically enabled. The operator can also enable 
these trips by use of the respective manual blocking 
switches.  

This Function must be OPERABLE in MODES 1, 2, and 3 to 
allow an orderly cooldown and depressurization of the
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unit without the actuation of SI. The interlock Functions 
back up manual actions to ensure bypassable functions are 
in operation under the conditions assumed in the safety 
analyses. This Function does not have to be OPERABLE in 
MODE 4, 5, or 6 because system pressure must already be 
below the setpoint for the requirements of the heatup and 
cooldown curves to be met.  

The ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36.  

ACTIONS Note 1 has been added in the ACTIONS to clarify the application 
of Completion Time rules. The Conditions of this Specification 
may be entered independently for each Function listed on 
Table 3.3.2-1.  

Note 2 specifies that when a channel or train is placed in an 
inoperable status solely for performance of required 
Surveillances, entry into associated Conditions and Required 
Actions may be delayed for up to 8 hours, provided the associated 
Function(s) maintains ESFAS trip capability. Upon completion of 
the Surveillance, or expiration of the 8 hour allowance, the 
channel must be returned to OPERABLE status or the applicable 
Condition entered and Required Actions taken. This Note is 
consistent with the assumptions of the instrumentation system 
reliability analysis (Ref. 7). That analysis demonstrated that 
the 8 hour testing allowance does not significantly reduce the 
probability that the ESFAS will trip when necessary.  

In the event a channel's Trip Setpoint is found nonconservative 
with respect to the Allowable Value, or the transmitter, 
instrument Loop, signal processing electronics, or bistable is 
found inoperable, then all affected Functions provided by that 
channel must be declared inoperable and the LCO Condition(s) 
entered for the protection Function(s) affected. When the 
Required Channels in Table 3.3.2-1 are specified (e.g., on a per 
steam line, per loop, per SG, etc., basis), then the Condition 
may be entered separately for each steam line, loop, SG, etc., as 
appropriate.
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When the number of inoperable channels in a trip function ' xceed 
those specified in one or other related Conditions associated 
with a trip function, then the unit is outside the safety 
analysis. Therefore, LCO 3.0.3 should be immediately entered if 
applicable in the current MODE of operation.  

A.1 

Condition A applies to all ESFAS protection functions.  

Condition A addresses the situation where one or more channels or 
trains for one or more Functions are inoperable at the same time.  
The Required Action is to refer to Table 3.3.2-1 and to take the 
Required Actions for the protection functions affected. The.  
Completion Times are those from the referenced Conditions and 
Required Actions.  

B.I. B.2.1 and B.2.2 

Condition B applies to manual initiation of: 

* SI: 

& Containment Spray; 

0 Phase A Isolation; and 

a Phase B Isolation.  

This action addresses the train orientation of the relay logic 
for the functions listed above. If a channel or train is 
inoperable, 48 hours is allowed to return it to an OPERABLE 
status. Note that for containment spray and Phase B isolation, 
failure of one or both channels in one train renders the train 
inoperable. Condition B, therefore, encompasses both situations.  

The specified Completion Time is reasonable considering that 
there are two automatic actuation trains and another manual 
initiation train OPERABLE for each Function, and the low 
probability of an event occurring during this interval. If the
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train cannot be restored to O PERABLE status, the unit must be 
placed in a MODE in which the LCO does not apply. This is done 
by placing the unit in at least MODE 3 within an additional 
6 hours (54 hours total time) and in MODE 5 within an additional 
30 hours (84 hours total time). The allowable Completion Times 
are reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an orderly 
manner and without challenging unit systems.  

C.1. C.2.1 and C.2.2 

Condition C applies to the automatic actuation logic and 
actuation relays for the following functions: 

*SI; 

* Containment Spray; 

* Phase A Isolation: and 

* Phase B Isolation.  

This action addresses the train orientation of the relay logic 
and the master and slave relays. If one train is inoperable, 
6 hours are allowed to restore the train to OPERABLE status.. The 
specified Completion Time is reasonable considering that there is 
another train OPERABLE, and the low probability of an event 
occurring during this interval. If the train cannot be restored 
to OPERABLE status, the unit must be placed in a MODE in which 
the LCO does not apply. This is done by placing the unit in at 
least MODE 3 within an additional 6 hours (12 hours total time) 
and in MODE 5 within an additional 30 hours (42 hours total 
time). The Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.
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The Required Actions are modified by a Note that allows one train 
to be bypassed for up to 8 hours for surveillance testing, 
provided the other train is OPERABLE. This allowance is based on 
the reliability analysis assumption of WCAP-10271-P-A (Ref. 7) 
that 8 hours is required to perform channel surveillance.  

D.1. D.2.1 and D.2.2 

Condition D applies to: 

& Containment Pressure-High; 

* Pressurizer Pressure-Low; 

0 High Differential Pressure Between Steam Lines: 

0 High Steam Flow in Two Steam Lines Coincident With Tavg-Low 
or Coincident With Steam Line Pressure-Low; and 

* SG Water level-Low Low.  

If one channel is inoperable, 6 hours are allowed to restore the 
channel to OPERABLE status or to place it in the tripped 
condition. Generally this Condition applies to functions that 
operate on two-out-of-three logic. Therefore, failure of one 
channel places the Function in a two-out-of-two configuration.  
One channel must be tripped to place the Function in a 
one-out-of-two configuration that satisfies redundancy 
requirements.  

Required Actions associated with High Steam Flow in Two Steam 
Lines Coincident With Tavg-Low or Coincident With Steam Line 
Pressure-Low are entered by treating Steam Flow, Tavg, and Steam 
Line Pressure as three separate Functions. The protective action 
is initiated on one-out-of-two high flow in any two-out-of-four 
steam lines if there is one-out-of-one low Tavg trip in any 
two-out-of-four RCS loops, or if there is a one-out-of-one low 
pressure trip in any two-out-of-four steam lines. This logic is
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acceptable because a single steam line fault will cause the 
remaining intact steam lines to pick up the full turbine load 
with the protective action initiated by the conditions in the non 
faulted steam lines. Therefore, a maximum of one channel of each 
of the three Functions may be placed in trip without creating a 
condition where a single failure will either cause or prevent the 
protective action.  

Failure to restore the inoperable channel to OPERABLE status or 
place it in the tripped condition within 6 hours requires the 
unit be placed in MODE 3 within the following 6 hours and MODE 4 
within the next 6 hours.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems. In MODE 4, these Functions are no longer required 
OPERABLE.  

The Required Actions are modified by a Note that allows the 
inoperable channel to be bypassed for up to 8 hours for 
surveillance testing of other channels. The 6 hours allowed'to 
restore the channel to OPERABLE status or to place the inoperable 
channel in the tripped condition, and the 8 hours allowed for 
testing, are justified in Reference 8.  

E.1. E.2.1 and E.2.2 

Condition E applies to: 

a Steam Line Isolation Containment Pressure-(High High); 

* Containment Spray Containment Pressure-(High, High); and 

* Containment Phase B Isolation Containment Pressure-(High, 
High).  

The IP3 design for the Containment Pressure (High High) ESFAS 
Function consists of 2 sets of 3 channels. This design requires
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that 2 channels from each set of 3 are energized to actuate the 
Containment Spray or Steam Line Isolation Functions. This 
configuration provides sufficient redundancy to prevent a single 
failure from causing or preventing containment spray initiation 
or steamline isolation even when testing with one inoperable 
channel per set already in trip.  

Note that Condition E applies only when no more than one channel 
in one or both sets is inoperable. Otherwise, entry into LCO 
3.0.3 is required. This is required because two inoperable 
channels from the same set that fail low could result in a loss 
of containment spray initiation or steamline isolation when a 
Containment Pressure (High High) ESFAS initiation is required.  
Additionally, this ensures that no more than one channel per set 
can be placed in trip which is required to decrease the 
probability of an inadvertent actuation of containment spray or 
steamline i'solation if additional channels fail high.  

An inoperable channel is placed in trip within 6 hours to limit 
the amount of time that a single failure of a different channel 
on the same set could result in the failure of containment spray 
or steamline isolation to actuate. With no more than one channel 
from each set in trip, a single failure will not cause or prevent 
containment spray initiation or steamline isolation. Failure to 
place an inoperable channel in trip within 6 hours, requires the 
unit be placed in MODE 3 within the following 6 hours and MODE 4 
within the next 6 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required 
unit conditions from full power conditions in an orderly manner 
and without challenging unit systems. In MODE 4, these Functions 
are no longer required OPERABLE.  

The Required Actions are modified by a Note that allows one 
additional channel to be bypassed for up to 8 hours for 
surveillance testing. Placing .a second channel in the bypass 
condition for up to 8 hours for testing purposes is acceptable 
based on the results of Reference 7.
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F.1. F.2.1 and F.2.2 

Condition F applies to: 

* Manual Initiation of Steam Line Isolation; and 

* Loss of Offsite Power (Non Safety Injection).  

For the manual MSIV isolation Function, each MSIV will close if 
either of the two channels required per MSIV is tripped. If one 
channel is inoperable, the ability to tolerate a single failure 
is lost but manual isolation capability is maintained.  
Therefore, an inoperable channel cannot be placed in trip without 
causing an actuation and the inoperable channel must be restored 
to Operable to restore single failure protection. Additionally, 
since a single switch actuates both channels for each MSIV, the 
failure of a manual switch may result in the failure of both 
channels and a loss of Function. The specified Completion Time, 
48 hours to restore an inoperable channel, is reasonable 
considering that there are two automatic actuation trains and 
another manual initiation train OPERABLE for each MSIV, and the 
low probability of an event occurring during this interval. Each 
MSIV is considered a separate Function.  

For the Loss of Offsite Power (Non-Safety Injection) Function
either channel (bus 3A or bus 6A) will start the turbine driven 
AFW pump. If one channel is inoperable, the AFW starting 
Function for the turbine driven AFW pump on loss of offsite power 
is maintained by the channel associated with the other bus. Two 
inoperable channels result in a loss of this Function; therefore, 
entry into LCO 3.0.3 is requried.  

For the Loss of Offsite Power (Non-Safety Injection) Function, an 
inoperable channel cannot be placed in trip without causing an 
actuation: therefore, an inoperable channel must be restored to 
Operable. The specified Completion Time, 48 hours to restore an 
inoperable channel, is reasonable considering that this is a Non
Safety Injection start of the AFW, the availability of manual 
starting capability, and the low probability of an event 
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occurring during this interval. Additionally, other Functions, 
in particular SG Water Level-Low Low, provide the primary 
protection against a loss of heat sink.  

If either of these Functions cannot be returned to OPERABLE 
status, the unit must be placed in MODE 3 within the next 6 hours 
and MODE 4 within the following 6 hours. The allowed Completion 
Times are reasonable, based on operating experience, to reach the 
required unit conditions from full power in an orderly manner and 
without challenging unit systems. In MODE 4, the unit does not 
have any analyzed transients or conditions that require the 
explicit use of the protection functions noted above.  

G.I. G.2.1 and G.2.2 

Condition G applies to the automatic actuation logic and 
actuation relays for the Steam Line Isolation and AFW actuation 
Functions.  

The action addresses the train orientation of the relay logic and 
the actuation relays for these functions. If one train is 
inoperable, 6 hours are allowed to restore the train to OPERABLE 
status. The Completion Time for restoring a train to OPERABLE 
status is reasonable considering that there is another train 
OPERABLE, and the low probability of an event occurring during 
this interval. If the train cannot be returned to OPERABLE 
status, the unit must be brought to MODE 3 within the next 
6 hours and MODE 4 within the following 6 hours unless the plant 
can be placed outside of the Applicable MODE or Conditions by 
other means (e.g., shutting all MSIVs). The allowed Completion 
Times are reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an orderly 
manner and without challenging unit systems. Placing the unit in 
MODE 4 removes all requirements for OPERABILITY of the protection 
channels and actuation functions. In this MODE, the unit does 
not have analyzed transients or conditions that require the 
explicit use of the protection functions noted above.  
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The Required Actions are 
to be bypassed for up to 
provided the other train 
the reliability analysis 
average time required to

modified by a Note that allows one train 
8 hours for surveillance testing 
is OPERABLE. This allowance is based on 
(Ref. 7) assumption that 8 hours is the 
perform channel surveillance.

H.1 and H.2 

Condition H applies to the automatic actuation logic and 
actuation relays for the Feedwater Isolation Function.  

This action addresses the train orientation of the relay logic 
and the actuation relays for this Function. If one train is 
inoperable, 6 hours are allowed to restore the train to OPERABLE 
status or the unit must be placed in MODE 3 within the following 
6 hours unless the p1lant can be pl aced outside of the Applicable 
MODE or Conditions by other means (e.g.. shutting all MBFPDVs or 
MBFRVs and associated bypass valves). The Completion Time for 
restoring a train to OPERABLE status is reasonable considering 
that there is another train OPERABLE, and the low probability of 
an event occurring during this interval. The allowed Completion 
Time of 6 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power conditions in an orderly manner and 
without challenging unit systems. These Functions are no longer 
required in MODE 3. Placing the unit in MODE 3 removes all
requirements for OPERABILITY of the protection channels and 
actuation functions. In this MODE, the unit does not have 
analyzed transients or conditions that 'require the explicit use 
of the protection functions noted above.

The Required Actions are 
to be bypassed for up to 
provided the other train 
the reliability analysis 
average time required to

modified by a Note that allows one train 
8 hours for surveillance testing 
is OPERABLE. This allowance is based on 
(Ref. 7) assumption that 8 hours is the 
perform channel surveillance.
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1.1. 1.2 and J.1 

Condition I applies to the AFW pump start on trip of either Main 
Boiler Feedwater pump.  

The OPERABILITY of the AFW System must be assured by allowing 
automatic start of the AFW System pumps. The single channel 
associated with each operating MBFP will start both motor driven 
AFW pumps. However, there is no single failure tolerance for 
this Function unless both MBFPs are operating. Therefore, when a 
channel is inoperable, Required Action 1.1, verifies that one 
channel associated with an operating MBFP is OPERABLE to ensure 
that there is no loss of function. Otherwise, entry into LCO 
3.0.3 is required. If both MBFPs are operating, Required Action 
1.2 allows 48 hours to restore redundancy by requiring one 
channel associated with each operating MBFP to be OPERABLE.  
Continued operating without redundant channels when only one MBFP 
is operating is acceptable because this is a backup method for 
starting AFW and other Functions, in particular SG Water 
Level -Low Low, provide the primary protection against a loss of 
heat sink.  

If the function cannot be returned to an OPERABLE status, 6 hours 
are allowed by Required Action J.1 to place the unit in MODE 3.  
The allowed Completion Time of 6 hours is reasonable, based.on 
operating experience, to reach MODE 3 from full power conditions 
in an orderly manner and without challenging unit systems. In 
MODE 3, the unit does not have any analyzed transients or 
conditions that require the explicit use of the protection 
function noted above.  

K.I. K.2.1 and K.2.2 

Condition K applies to the Pressurizer Pressure interlock.  

With one or more channels inoperable, the operator must verify 
that the interlock is in the required state for the existing unit 
condition. This action manually accomplishes the function of the 
interlock. Determination must be made within 1 hour. The 1 hour 
Completion Time is equal to the time allowed by LCO 3.0.3 to
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initiate shutdown actions in the event of a complete loss of 
ESFAS function. If the interlock is not in the required state 
(or placed in the required state) for the existing unit 
condition, the unit must be placed in MODE 3 within the next 
6 hours and MODE 4 within the following 6 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging unit systems.  
Placing the unit in MODE 4 removes all requirements for 
OPERABILITY of this interlock.  

SURVEI LLANCE REQUIREMENTS 

The SRs for each ESFAS Function are identified by the SRs 
column of Table 3.3.2-1.  

A Note has been added to the SR Table to clarify that 
Table 3.3.2-1 determines which SRs apply to which ESFAS 
Functions.  

Note that each channel of process protection supplies both trains 
of the ESFAS. When testing an individual channel, the SR is not 
met until both train A and train B logic are tested. The CHANNEL 
CALIBRATION and COTs are performed in a manner that is consistent 
with the assumptions used in the setpoint methodology described 
in Reference 6.  

SR 3.3.2.1 

Performance of the CHANNEL CHECK once every 12 hours ensures that 
a gross failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is based on 
the assumption that instrument channels monitoring the same 
parameter should read approximately the same value. Significant 
deviations between the two instrument channels could be an
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SR 3.3.2.1 (continued) 

indication of excessive instrument drift in one of the channels 
or of something even more serious. A CHANNEL CHECK will detect 
gross channel failure; thus, it is key to verifying the 
instrumentation continues to operate properly between each 
CHANNEL CALIBRATION.  

Agreement criteria are determined by the unit staff, based on a 
combination of the channel instrument uncertainties, 
including indication and reliability. If a channel is outside 
the criteria, it may be an indication that the sensor or the 
signal processing equipment has drifted outside its limit.  

The Frequency is based on operating experience that demonstrates 
channel failure is rare. The CHANNEL CHECK supplements less 
formal checks of channels during normal operational use of the 
displays associated with the LCO required channels.  

SRW3..2 

SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST. The 
relay logic is tested every 31 days on a STAGGERED TEST BASIS.  
The train being tested is placed in the bypass condition, thus 
preventing inadvertent actuation. All possible logic 
combinations are tested for each protection function required in 
Table 3.3.2-1. In addition, the master relay is tested. This 
verifies that the logic modules are OPERABLE and that there is a 
voltage signal path to the master relay coils. The Frequency of 
every 31 days on a STAGGERED TEST BASIS is adequate. It is based 
on industry operating experience, considering instrument 
reliability and operating history data.  

SRW3.32.3 

SR 3.3.2.3 is the performance of a MASTER RELAY TEST. The MASTER 
RELAY TEST is the energizing of the master relay, verifying 
contact operation and a low voltage continuity check of the slave 
relay coil. Upon master relay contact operation, a low voltage
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SR 3.3.2.3 (continued) 

is supplied to the slave relay coil. This voltage is 
insufficient to pick up the slave relay, but large enough to 
demonstrate signal path continuity. This test is performed every 
31 days on a STAGGERED TEST BASIS. The time allowed for the 
testing (8 hours) and the surveillance interval are justified in 
Reference 7.  

SR 3..24 

SR 3.3.2.4 is the performance of a COT.  

A COT is performed on each required channel to ensure the entire 
channel (with the exception of the transmitter sensing device) 
will perform the intended Function. Setpoints must be found 
within the calibration acceptance criteriea.  

The "as found" and "as left" values must also be recorded and 
reviewed. The difference between the current "as found" values 
and the previous test "as left" values must be consistent with 
the dri ft allowance used in the setpoint methodology. The 
setpoint shall be left set consistent with the assumptions of the 
current unit specific setpoint methodology (Ref. 6).  

The Frequency of 92 days is justified in Reference 7.  

SR 3.3.2.5 

SR 3.3.2.5 is the performance of a SLAVE RELAY TEST. The SLAVE 
RELAY TEST is the energizing of the slave relays. Contact 
operation is verified in one of two ways. Actuation equipment 
that may be operated in the design mitigation MODE is either 
allowed to function, or is placed in a condition where the 
circuit operation can be verified without operation of the 
equipment. Actuation equipment that may not be operated in the 
design mitigation MODE is prevented from operation. Alternately, 
contact operation may be verified by a continuity check of the 
circuit containing the slave relay. This test is performed every
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SR 3.3.2.5 (continued) 

24 months. The Frequency is adequate, based on industry 
operating experience, considering instrument reliability and 
operating history data.  

SR 3.3.2.6 

SR 3.3.2.6 is the performance of a TADOT. This test is a check 
of the Manual Actuation Functions and AFW pump start on trip of 
either MBFW pump or loss of offsite power (non SI). It is 
performed every 24 months. Each Manual Actuation Function is 
tested up to, and including, the master relay coils. In some 
instances, the test includes actuation of the end device (i.e., 
pump starts, valve cycles, etc.). The Frequency is adequate, 
based on industry operating experience and is consistent with the 
typical refueling cycle. The SR is modified by a Note that 
excludes verification of setpoints during the TADOT for manual 
initiation Functions. The manual initiation Functions have no 
associated setpoints.  

SR 3.3.2.7 

SR 3.3.2.7 is the performance of a CHANNEL CALIBRATION.  

A CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling. CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor. The 
test verifies that the channel responds to measured parameter 
within the necessary range and accuracy.  

CHANNEL CALIBRATIONS must be performed consistent with the 
assumptions of the unit specific setpoint methodology (Ref. 6).  
The difference between the current "as found" values and the 
previous test "as left" values must be consistent with the drift 
allowance used in the setpoint methodology.
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SR 3.3.2.7 (continued) 

The Frequency of 24 months is based on the assumption of an 24 
month calibration interval in the determination of the magnitude 
of equipment drift in the setpoint methodology.  

This SR is modified by a Note stating that this test should 
include verification that the time constants are adjusted to the 
prescribed values where applicable.  

REFERENCES 1. FSAR, Chapter 6.  

2. FSAR, Chapter 7.  

3. FSAR, Chapter 14.  

4. IEEE-279-1968.  

5. 10 CFR 50.49.  

6. Engineering Standards Manual IES-3 and IES-3B, Instrument 
Loop Accuracy and Setpoint Calculation Methodology (IP3) 

7. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.  

8. Consolidated Edison Company of New York, Inc. Indian Point 
Nuclear Generating Station Unit No. 3 Plant Manual Volume 
VI: Precautions, Limitations, and Setpoints, March 1975.
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B 3.3.3 Post Accident Monitoring (PAM) Instrumentation 

BASES 

BACKGROUND The primary purpose of the PAM instrumentation is to display unit 
variables that provide information required by the control room 
operators during accident situations. This information provides 
the necessary support for the operator to take the manual actions 
for which no automatic control is provided and that are required 
for safety systems to accomplish their safety functions for 
Design Basis Accidents (DBAs).  

The OPERABILITY of the accident monitoring instrumentation 
ensures that there is sufficient information available on 
selected unit parameters to monitor and to assess unit status and 
behavior following an accident.  

The availability of accident monitoring instrumentation is 
important so that responses to corrective actions can be observed 
and the need for, and magnitude of, further actions can be 
determined. These essential instruments are identified by unit 
specific documents (Ref. 1) addressing the recommendations of 
Regulatory Guide 1.97 (Ref. 2) as required by Supplement 1 to 
NUREG-0737 (Ref. 3).  

The instrument channels required to be OPERABLE by this LCO 
include two classes of parameters identified during unit specific 
implementation of Regulatory Guide 1.97. The instruments 
governed by this LCO are the Type A and Category I variables 
which are defined as follows: 

Type A variables are included in this LCO because they provide 
the primary information required for the control room operator to 
take specific manually controlled actions for which no automatic 
control is provided, and that are required for safety systems to 
accomplish their safety functions for DBAs.
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Category I variables are the key variables deemed risk 
significant because they are needed to: 

* Determine whether other systems important to safety are 
performing their intended functions; 

* Provide information to the operators that will enable them 
to determine the likelihood of a gross breach of the 
barriers to radioactivity release; and 

* Provide information regarding the release of radioactive 
materials to allow for early indication of the need to 
initiate action necessary to protect the public, and to 
estimate the magnitude of any impending threat.  

These key variables are identified by the unit specific 
Regulatory Guide 1.97 analyses (Ref. 1). These analyses identify 
the unit specific Type A and Category I variables and provide 
justification for deviating from the NRC proposed list of 
Category I variables.  

The specific instrument Functions listed in Table 3.3.3-1 are 
discussed in the LCO section.  

APPLICABLE SAFETY ANALYSES 

The PAM instrumentation ensures the operability of 
Regulatory Guide 1.97 Type A and Category I variables so that the 
control room operating staff can: 

" Perform the diagnosis specified in the emergency operating 
procedures (these variables are restricted to preplanned 
actions for the primary success path of DBAs), e.g., loss 
of coolant accident (LOCA); 

* Take the specified, pre-planned, manually controlled 
actions, for which no automatic control is provided, and 
that are required for safety systems to accomplish their 
safety function;
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* Determine whether systems important to safety are 
performing their intended functions; 

* Determine the likelihood of a gross breach of the barriers 
to radioactivity release; 

* Determine if a gross breach of a barrier has occurred; and 

* Initiate action necessary to protect the public and to 
estimate the magnitude of any impending threat.  

PAM instrumentation that meets the definition of Type A in 
Regulatory Guide 1.97 satisfies Criterion 3 of 10 CFR 50.36.  
Category I, non-Type A, instrumentation must be retained in TS 
because it is intended to assist operators in minimizing the 
consequences of accidents. Therefore, Category I, non-Type A, 
variables are important for reducing public risk and therefore, 
meet Criterion 4 of 10 CFR 50.36.  

LCD The PAM instrumentation LCD provides OPERABILITY requirements for 
Regulatory Guide 1.97 Type A monitors, which provide information 
required by the control room operators to perform certain manual 
actions specified in the unit Emergency Operating Procedures.  
These manual actions ensure that a system can accomplish its 
safety function, and are credited in the safety analyses.  
Additionally, this LCD addresses Regulatory Guide 1.97 
instruments that have been designated Category I, non-Type A.  

The OPERABILITY of the PAM instrumentation provides information 
about selected unit parameters to monitor and assess unit status 
following an accident. This capability is consistent with the 
recommendations of Reference 1. This LCD requires OPERABILITY of 
only one channel of each Type A and Category I variable. The 
additional channels of each Type A and Category I instrument 
described in Reference 1 and needed to meet Reference 2 
requirements for single failure tolerance and channel diversity 
are controlled administratively.
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Table 3.3.3-1 provides a list of all Type A and Category I 
variables identified by the IP3 Regulatory Guide 1.97 analyses, 
as amended by the NRC's SER Reference 1.  

Type A and Category I variables are required to meet Regulatory 
Guide 1.97 Category I (Ref. 2) design and qualification 
requirements for seismic and environmental qualification, 
utilization of emergency standby power, immediately accessible 
display, continuous readout, and recording of display.  

Requirements for single failure tolerance and channel diversity 
are controlled administratively.  

The Safety Parameter Display System (SPDS) is provided to the 
Control Room to continuously displays information from which 
plant status can be assessed. The SPDS consists of the Critical 
Functions Monitoring System (CFMS) and the Qualified Safety 
Parameters Display System (QSPDS). The CFMS displays and alarms 
critical safety functions (actions which preserve integrity of 
one or more physical barriers against radiation) in the Control 
Room and the emergency response facilities. The CFMS is a 
redundant computer system not designed to seismic and electrical 
class 1E criteria. The QSPDS is qualified to seismic and 
electrical class 1E standards (Ref. 4). Note that the Qualified 
Safety Parameter Display System (QSPDS) is fully qualified to 
display and record Category I instrumentation as recommended by 
Regulatory Guide 1.97, Rev. 3 (Ref. 1).  

Listed below are discussions of the specified instrument 
Functions listed in Table 3.3.3-1.  

1. Neutron Flux 

Neutron Flux indication covering full range of flux that may 
occur post accident is provided to verify reactor shutdown.  
Neutron flux is used for accident diagnosis, verification of 
subcriticality, and diagnosis of positive reactivity insertion.
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To satisfy these requirements, an Excore Neutron Flux Detection 
System consisting of two detectors (N38, N39) provides two 
channels of neutron flux indication capable of providing 
indication from the source range to 100% RTP. Either one of 
these channels is required to be OPERABLE to satify requirements 
of this LCO. The Excore Neutron Flux Detection System is an 
indication only system that displays on the QSPDS in the Control 
Room. Redundancy for this function is provided by the source 
range, intermediate range and power range instruments of the 
Nuclear Instrumentation System.  

2, 3. Reactor Coolant System (RCS) Hot and Cold Leg Temperatures (Wide 
Range) 

RCS Hot and Cold Leg Temperatures are Category I variables 
required for verification of core cooling and long term 
surveillance. RCS cold leg temperature is used in conjunction 
with RCS hot leg temperature and steam gnerator pressure to 
verify the unit conditions necessary to establish natural 
circulation in the RCS.  

This LCO is satisfied by the OPERABILITY of any one hot leg 
instrument and any one cold leg instrument from the following 
list: 

Hot Leg Loop No. 1 (T413A) Cold Leg Loop No. 1 (T413B) 
Hot Leg Loop No. 2 (T423A) Cold Leg Loop No. 2 (T423B) 
Hot Leg Loop No. 3 (T433A) Cold Leg Loop No. 3 (T433B) 
Hot Leg Loop No. 4 (T443A) Cold Leg Loop No. 4 (T443B) 

Redundancy for the Hot Leg RCS Temperature is provided by the 
core exit thermocouples (Functions 18, 19, 20 and 21) which is 
considered a diverse variable for the RCS Hot Leg indication.  
Redundancy for the Cold Leg RCS Temperature is provided by Steam 
Generator Pressure (Function 15).  

4. Reactor Coolant System Pressure (Wide Range) 

RCS wide range pressure is a Category I variable required for 
verification of core cooling and RCS integrity long term 
surveillance.
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RCS pressure is used to verify closure of manually closed 
pressurizer spray line valves and pressurizer power operated 
relief valves (PORVs). In addition, RCS pressure is used for 
determining RCS subcooling margin. RCS subcooling margin will 
allow termination of SI, if still in progress, or reinitiation of 
SI if it has been stopped. RCS pressure can also be used: 

* to determine whether to terminate actuated SI or to 

reinitiate stopped SI; 

* to determine when to reset SI and shut off low head SI; 

" to manually restart low head SI; 

" as reactor coolant pump (RCP) trip criteria; and 

" to make a determination on the nature of the accident in 
progress and where to go next in the procedure.  

RCS subcooling margin is also used for unit stabilization and 
cooldown control.  

RCS pressure is also related to three decisions about 
depressurization. They are: 

* to determine whether to proceed with primary system 
depressurization; 

* to verify termination of depressurization; and 

" to determine whether to close accumulator isolation valves 
during a controlled cooldown/depressurization.  

RCS pressure is also used to determine whether to operate the 
pressurizer heaters.  

RCS pressure is a Type A variable because the operator uses this 
indication to monitor the depressurization of the RCS following a 
steam generator tube rupture (SGTR) or small break LOCA.  
Operator actions to maintain a controlled cooldown, such as 
adjusting steam generator (SG) pressure or level, would use this
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indication. Furthermore, RCS pressure is one factor that may be 
used in decisions to terminate RCP operation.  

The LCO requirement for 1 channel of RCS Pressure (wide range) 
indication is satisfied by either pressure transmitter designated 
PT-402 or PT-403. Normal control room indication or recorders or 
displays on the QSPDS in the Control Room will satisfy this 
requi rement.  

Redundancy for RCS Pressure (wide range) indication is provided 
by the RCS 0-3000 psig pressure gauge which is located in an area 
accessible to plant operators. Additionally, pressure 
transmitters used to monitor pressurizer pressure (PT-455, PT
456, PT-457 and PT-474) for the range of 1700-2500 psig are 
available.  

5. Reactor Vessel Water Level 

Reactor Vessel Water Level is requi red for yerifi cation and long 
term surveillance of core cooling. It is also used for accident 
diagnosis and to determine reactor coolant inventory adequacy.  

This requirement is satisfied by either of the two channels of the 
Reactor Vessel Level Indicating System (RVLIS). The RVLIS 
automatically compensate for variations in fluid density as well 
as for the effects of reactor coolant pump operation. The 
collapsed level represents the amount of liquid mass that is in 
the reactor vessel. Measurement of the collapsed water level is 
selected because it is a direct indication of the water inventory.  
The level instrumentation is divided into the full range and the 
dynamic range in order to measure level under all conditions. The 
full range gives level indication from the bottom of the reactor 
vessel to the top of the reactor head during natural ci rcul ati on 
conditions. The dynamic range gives indication of reactor vessel 
liquid level for any combination of running RCPs.  

6,7. Containment Water Level (Wide Range) and Recirculation Sump Level

INDIN PONT 3B 3..3-7Revision [Rev. 0], 0/0/00

Containment Water Level is required for verification and long term 
surveillance of RCS integrity.
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Containment Water Level is used to determine: 

" containment level accident diagnosis; and 

• when to begin the recirculation procedure.  

The LCO requirement for 1 channel of Containment Recirculation 
sump water level indication is satisfied by either level 
transmitter designated LT-1251 or LT-1252. The LCO requirement 
for 1 channel of Containment water level (wide range) indication 
is satisfied by either level transmitter designated LT-1253 and 
LT-1254. Normal control room indication will satisfy this 
requirement.  

The refueling water storage tank level (Function 17) provides the 
diverse variable for measurement for the containment water level.  
Additionally, 2 channels of containment sump water level 
indication are available.  

8. Containment Pressure (Wide Range) 

Containment Pressure (Wide Range) is required for verification of 
need for and effectiveness of containment spray and fan cooler 
units.  

The'LCO requirements for 1 channel of Containment pressure 
indication is satisfied by pressure transmitters designated 
PT-1421 or PT-1422. Normal control room indication will satisfy 
this requirement. Additional containment pressure 
instrumentation, PT-948A, B & C and PT-949A, B & C, provide a 
diverse means of establishing containment pressure.  

9. Automatic Containment Isolation Valve Position 

CIV Position is provided for verification of Containment 
OPERABILITY and Phase A and Phase B isolation.  

When used to verify Phase A and Phase B isolation, the important 
information is the isolation status of the containment 
penetrations. The LCO requires one channel of valve-closed
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LCO (continued) 

position indication in the control room (or at local control 
stations for valves without control room indication) to be 
OPERABLE for each containment penetration flow path. If a 
normally active CIV is known to be closed and deactivated, 
position indication is not needed to determine status. Therefore, 
the position indication for valves in this state is not required 
to be OPERABLE.  

Note (a) to the Required Channels states that the Function is not 
required for i sol ati on valves whose associated penetration is 
isolated by at least one closed and deactivated automatic valve, 
closed manual valve, blind flange, or check valve.  

Note that non-automatic containment isolation valves are not 
provided with position indication. As described in the Bases for 
LCQ 3.6.3, "Containment Isolation Valves, containment isolation 
valves classified as essential and non-automatic are maintained in 
the open position and are closed after the initial phases of an 
accident. Emergency procedures are utilized to control the 
closing of these valves. Non-essential containment isolation 
valves are maintained in the closed position and may be opened , if 
necessary, for plant operation and for only as long as necessary 
to perform the intended function, under administrative control's 
described in the Bases for LCQ 3.6.3.  

10. Containment Area Radiation (High Range) 

Containment Area Radiation is provided to monitor for the 
potential of significant radiation releases and to provide release 
assessment for use by operators in determining the need to invoke 
site emergency plans. The LCO requirement for 1 channel of 
Containment Area Radiation (high range) monitoring is satisfied by 
radiation monitors designated R-25 or R-26.  

11. Containment-Hydrogen Monitors 

Hydrogen Monitors are provided to detect high hydrogen 
concentration conditions that represent a potential for 
containment breach from a hydrogen explosion. This variable is 
also important in verifying the adequacy of mitigating actions.
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The LCO requirements for 1 channel of Containment Hydrogen 
monitoring is satisfied by either containment hydrogen sampling 
monitor designated HCMC-A or HCMC-B. Hydrogen monitor OPERABILITY 
requires that the associated containment fan cooler unit (FCU) is 
OPERABLE. HCMC-A is associated with FCU 32 or 35 and HCMC-B is 
associated with FCU 31 or 33 or 34.  

12. Pressurizer Level 

Pressurizer Level is used to determine whether to terminate SI, if 
still in progress, or to reinitiate SI if it has been stopped.  
Knowledge of pressurizer water level is also used to verify that 
the unit is maintained in a safe shutdown condition.  

The LCO requirements for 2 channels of pressurizer level 
indication is satisfied by any two of the level instruments 
designated LT-459, LT-460 and LT-461.  

13, 14. Steam Generator Water Level (Wide Range and Narrow Range) 

SG Water Level is required to monitor operation of decay heat 
removal via the SGs.  

Each Steam Generator (SG) contains 4 transmitters that indicate SG 
water level. Three transmitters per SG indicate narrow range 
level which is a span that begins at the top of the tube bundles 
up to the moisture separator. The remaining level transmitter, 
the wide range instrument, covers the span from the bottom tube 
sheet up to the moisture separator.  

Requirements for steam generator water level indication assume 
that two of the four steam generators are required for heat 
removal.  

Wide range SG water level is a Category I, Type A variable used to 
determine if the SG's are being maintained as an adequate heat 
sink for decay heat removal. The LCO requirement for 2 channels 
of wide range water level is satisfied by any two instruments 
designated LT-417D, LT-427D, LT-437D, and LT-447D.
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Narrow range SG water level is a-Category I, Type A variable used 
to determine if the SG's are being maintained as an adequate heat 
sink for decay heat removal and to maintain the SG level and 
prevent overfill. It is also used to determine whether SI should 
be terminated and may be used to diagnose an SG tube rupture 
event. The LCO requirements for 2 channels of narrow range SG 
water level is satisfied by any 1 instrument from any two 
different SGs such that all four SGs have at least one wide range 
or narrow range instrument: 

SG 31 SG 32 SG 33 SG 34 

LT-417A LT-427A LT-437A LT-447A 
LT-417B LT-427B LT-437B LT-447B 
LT-417C LT-427C LT-437C LT-447C 

15. Steam Generator Pressure 

Each SG contains 3 transmitters that indicate SG pressure.  
Requirements for steam generator pressure indication assume that 
two of the four steam generators are required for heat removal.  
Requiring 1 channel per steam generator of SG pressure provides 
indication for all SGs.  

SG pressure is a Category I, Type A variable used to determine if 
a high energy secondary line rupture occurred and which steam 
generator is faulted. SG pressure is also used as diverse 
indication of RCS cold leg temperature for natural circulation 
determination.  

The LCO requirements for 1 channel per steam generator of pressure 
indication is satisfied by any 1 indication from the following 
instruments for each of the four SGs: 

S31 SG 32 2SG 33 SG 34 

PT-419A PT-429A PT-439A PT-449A 
PT-419B PT-429B PT-439B PT-449B 
PT-419C PT-429C PT-439C PT-449C
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16. Condensate Storaoe Tank (CST) Level 

CST Level is provided to ensure water supply for auxiliary 
feedwater (AFW). The CST provides the ensured safety grade water 
supply for the AFW System.  

CST Level is a Type A variable because the control room indication 
is the primary indication used by the operator.  

The DBAs that require AFW are the loss of electric power, steam 
line break (SLB), and small break LOCA.  

The CST is the initial source of water for the AFW System.  
However, as the CST is depleted, manual operator action is 
necessary to replenish the CST or align suction to the AFW pumps 
to city water.  

The LCO requirement for 1 channel of CST level indication is 
satisfied by either level transmitter designated LT-1128 or 
LT-1128A. Normal control room indication or displays on the QSPDS 
in the Control Room will satisfy this requirement. Diverse 
indication of CST level can be derived from auxiliary feedwater 
suction pressure indication.  

17. Refueling Water Storage Tank (RWST) Level Alarm 

Following a LOCA, switchover from the injection phase to the 
recirculation phase must occur before the RWST empties to prevent 
damage to the pumps and a loss of cooling capability. For similar 
reasons, switchover must not occur before there is sufficient 
water in the containment to support recirculation pump suction.  
Furthermore, early switchover must not occur to ensure that 
sufficient borated water is injected from the RWST. The IP3 ESFAS 
design does not include automatic switchover from the safety 
injection mode to the recirculation mode of operation based on low 
level in the RWST coincident with a safety injection signal. This 
function is performed manually by the operator with the RWST level 
alarm (in conjunction with containment level) as the primary 
indicator for determining the time for the switchover. Therefore, 
RWST level alarms are Type A, Category 1 variable. Note that RWST
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level indication is a Category 2 instrument as recommended in 
Regulatory Guide 1.97.  

The RWST low-low level alarm setpoint has both upper and lower 
limits. The lower limit is selected to ensure switchover occurs 
before the RWST empties, to prevent ECCS pump damage. The high 
limit also ensures adequate water inventory in the containment 
sump to provide ECCS pump suction.  

Requiring 2 channels of RWST level alarm ensures that the alarm 
function will be available assuming a single failure of one 
channel. Diverse indication of RWST level can be derived the post 
LOCA containment water level.  

18, 19, 20, 21. Core Exit Temperature 

Core Exit Temperature is required for verification and long term 
surveillance of core cooling. Core Exit Temperature is also used 
for unit stabilization and cooldown control. Core exit 
thermocouples also provide diverse indication for the RCS Hot Leg 
Temperature.  

Four individual channels qualified to satisfy LCO requirements are 
provided in each quadrant of core. The LCO requirements for core 
exit thermocouple temperature indication are satisfied by any two 
channels in each of the 4 core quadrants (i.e., 2 channels per 
quadrant). Thermocouple readings are obtainable via the QSPDS and 
at a manually selected display unit in the control room.  

Requiring 2 channels per core quadrant provides sufficient 
channels in each of the 4 quadrants to determine the core radial 
temperature gradient.  

22. Main Steam Line (MSL) Radiation 

The MSL radiation monitors are a TYpe A variable provided to allow 
detection of a gross secondary side radioactivity release and to 
provide a means to identify the faulted steam generator. The LCO 
requirements for MSL radiation indication are satisfied by one 
channel in each of the 4 MSLs using instruments designated R62A,
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R62B, R62C, R62D. Steam generator narrow range level serves as 
diverse indication for the one monitor per loop provided.  

23. Gross Failed Fuel Detector 

Thegross failed fuel detector is a Type A variable provided to 
allow determination of reactor coolant system radioactivity 
concentration. The LCO requires 1 OPERABLE channel and can be 
satisfied using either R-63A or R-63B.  

24., RCS Subcooling 

RCS subcooling margin is a Type A variable provided to determine 
whether to terminate actuated SI or to reinitiate stopped SI, to 
determine when to terminate reactor coolant pump operation, and 
for unit stabilization and cooldown control. RCS subcooling 
margin is calculated and displayed in the plant Qualified Safety 
Parameter Display System. Diverse indication is available using 
saturation pressure and steam tables.  

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1, 2, and 3.  
These variables are related to the diagnosis and pre-planned 
actions required to mitigate DBAs. The applicable DBAs are 
assumed to occur in MODES 1, 2, and 3. In MODES 4, 5, and 6, unit 
conditions are such that the likelihood of an event that would 
require PAM instrumentation is low; therefore, the PAM 
instrumentation is not required to be OPERABLE in these MODES.  

ACTIONS Note 1 has been added in the ACTIONS to exclude the MODE change 
restriction of LCO 3.0.4. This exception allows entry into the 
applicable MODE while relying on the ACTIONS even though the 
ACTIONS may eventually require unit shutdown. This exception is 
acceptable due to the passive function of the instruments, the 
operator's ability to respond to an accident using alternate 
instruments and methods, and the low probability of an event 
requiring these instruments.
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Note 2 has been added in the ACTIONS to clarify the application of 
Completion Time rules. The Conditions of this Specification may 
be entered independently for each Function listed on 
Table 3.3.3-1. The Completion Time(s) of the inoperable 
channel (s). of a Functi on will be tracked separatel y for each 
Function starting from the time the Condition was entered for that 
Function.  

A.1 

Condition A applies when one or more Functions have one inoperable 
required channel. Required Action A.1 requires restoring one 
channel in the Function(s) to OPERABLE status within 7 days. The 
Completion Time of 7 days is based on the relatively low 
probability of an event requiring PAM instrument operation and the 
availability of alternate means to obtain the required 
information. Continuous operation with a required channel 
inoperable in a Function is not acceptable because the alternate 
indications may not fully meet all performance qualification 
requirements applied to the PAM instrumentation. Therefore, 
requi ring restoration of one inoperable channel* of the Function 
limits the risk that the PAM Function will be in a degraded 
condition should an accident occur.  

Condition A also applies when one channel of RWST low level alarm 
(Table 3.3.31-1, Function 17) is inoperable. Required Action A.1 
requires restoring the inoperable channel to OPERABLE status 
within 7 days. The 7 day Completion Time for restoration of 
redundancy of the alarm function is needed because the 1P3 ESFAS 
design does not include automatic switchover from the safety 
injection mode to the recirculation mode of operation based on 
low level in the RWST coincident with a safety injection signal.  
This function is performed manually by the operator with the RWST 
level alarm (in conjunction with containment sump level) as the 
primary indicator for determining the time for the switchover.  

B-1 

Condition B applies when the Required Action or associated 
-Completion Time of Condition A are not met. Required Action B.1 
requires entering the appropriate Condition referenced in
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Table 3.3.3-1 for the channel immediately. The applicable 
Condition referenced in the Table is Function dependent. Each 
time an inoperable channel has not met any Required Action of 
Condition A, and the associated Completion Time has expired, 
Condition B is entered for that channel and provides for transfer 
to the appropriate subsequent Condition.  

C.1 and C.2 

If Condition B exists or if the Required Action and associated 
Completion Time of Conditions A are not met and Table 3.3.3-1 
directs entry into Condition C, the- unit must be brought to a MODE 
where the requirements of this LCO do not apply. To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours 
and MODE 4 within 12 hours.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.  

0.1 

Alternate means of monitoring neutron flux, condensate storage 
tank level, main steam line radiation, gross failed fuel, 
containment isolation valve position indications and containment 
area radiation are available. These alternate means may be used 
if the normal PAM channel cannot be restored to OPERABLE status 
within the allotted time. If these alternate means can be used, 
the Required Action is not to shut down the unit but rather to 
follow the directions of Specification 5.6.7, in the 
Administrative Controls section of the TS. The report provided to 
the NRC should discuss the alternate means available, describe the 
degree to which the alternate means are equivalent to the 
installed PAM channels, justify the areas in which they are not 
equivalent, and provide a schedule for restoring the normal PAM 
channel s.
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SURVEI LLANCE REQUIREMENTS 

A Note has been added to the SR Table to clarify that 
SR 3.3.3.1 and SR 3.3.3.3 apply to each PAN instrumentation 
Function in Table 3.3.3-1.  

SR 3.3.3.1 

Performance of the CHANNEL CHECK once every 31 days ensures that a 
gross instrumentation failure has not occurred. A CHANNEL CHECK 
is normally a comparison of the parameter indicated on one channel 
to a similar parameter on other channels. It is based on the 
assumption that instrument channels monitoring the same parameter 
should read approximately the same value. Significant deviations 
between the two instrument channels could be an indication of 
excessive instrument drift in one of the channels or of something 
even more serious. A CHANNEL CHECK will detect gross channel 
failure; thus, it is'key to verifying the instrumentation 
continues to operate properly between each CHANNEL CALIBRATION.  
The high radiation instrumentation should be compared to similar 
unit instruments located throughout the unit.  

Agreement criteria are determined by the unit staff, based on a 
combination of the channel instrument uncertainties, including 
isolation, indication, and readability. If a channel is outside 
the criteria, it may be an indication that the sensor or the 
signal processing equipment has drifted outside its limit. If the 
channels are within the criteria, it is an indication that the 
channels are OPERABLE.  

As specified in the SR. a CHANNEL CHECK is only required for those 
channels that are normally energized.  

The Frequency of 31 days is based on operating experience that 
demonstrates that channel failure is rare. The CHANNEL CHECK 
supplements less formal, but more frequent, checks of channels 
during normal operational use of the displays associated with the 
LCO required channels.
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SR 3.3.3.2 

A CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling. CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor. The 
test verifies that the channel responds to measured parameter with 
the necessary range and accuracy. This SR is modified by a Note 
that excludes neutron detectors. The calibration method for 
neutron detectors is described in the Bases of LCO 3.3.1, "Reactor 
Trip System (RTS) Instrumentation." The Frequency is based on 
operating experience and consistency with the typical industry 
refuel ing cycl e.  

REFERENCES_ 1. Safety Evaluation: Conformance to Regulatory Guide 1.97.  
Revision 3, for Indian Point 3 (TAC No. 51099). dated April 
3, 1991.  

2. Regulatory Guide 1.97, Revision 3.  

3. NUREG-0737, Supplement 1, "TMI Action Items." 

4. FSAR, Section 7.
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Remote Shutdown 
B 3.3.4

B 3.3 INSTRUMENTATION 

B 3.3.4 Remote Shutdown 

BASES

BACKGROUND Remote Shutdown provides the control room operator with 
sufficient instrumentation and controls to place and maintain the 
unit in a safe shutdown condition from a location other than the 
control room. This capability is necessary to protect against 
the possibility that the control room becomes inaccessible. A 
safe shutdown condition is defined as MODE 3. With the unit in 
MODE 3, the Auxiliary Feedwater (AFW) System and the main steam 
safety valves (MSSVs) or the SG atmospheric dump valves (ADVs) 
can be used to remove core decay heat and meet all safety 
requirements. The long term supply of water for the AFW System 
and the ability to borate the Reactor Coolant System (RCS) from 
outside the control room allows extended operation in MODE 3.  

If the control room becomes inaccessible, the operators can 
establish control at various local control stations and place and 
maintain the unit in MODE.3. Controls and transfer switches are 
operated locally at the switchgear, motor control panels, or 
other local stations. The unit automatically reaches MODE 3 
following a unit shutdown and can be maintained safely in MODE 3 
for an extended period of time.  

The OPERABILITY of the local control and instrumentation 
functions ensures there is sufficient information available on 
selected unit parameters to place and maintain the unit in MODE 3 
should the control room become inaccessible.

APPLICABLE SAFETY ANALYSES 

Remote Shutdown is required to provide equipment at appropriate 
locations outside the control room to promptly shut down and 
maintain the unit in a safe condition in MODE 3.  

The criteria governing the design and specific system 
requirements of the Remote Shutdown are located in 10 CFR 50, 
Appendix A, GDC 19 (Ref. 1).
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APPLICABLE SAFETY ANALYSES (continued) 

Remote Shutdown capability and requirements for remote shu tdown 
are presented in Reference 2.  

Remote Shutdown is considered an important contributor to the 
reduction of unit risk to accidents and as such meets Criterion 4 
of CFR 50.36.  

LCO The Remote Shutdown LCO provides the OPERABILITY requirements of 
the instrumentation and controls necessary to place and maintain 
the unit in MODE 3 from a location other than the control room.  
The instrumentation and controls required are listed in Bases 
Table B 3.3.4-1.  

The controls, instrumentation, and transfer switches are required 
for: 

* Core reactivity control (initial and long term); 

* RCS pressure control; 

* Decay heat removal via the AFW System and the MSSVs or SG 
ADVs; 

* RCS inventory control via charging flow; and 

* Safety support systems for the above Functions, including 
service water, component cooling water, and onsite power, 
including the diesel generators.  

A Function of a Remote Shutdown is OPERABLE if all instrument and 
control channels needed to support the Remote Shutdown Function 
are OPERABLE. In some cases, Table 3.3.4-1 may indicate that the 
required information or control capability is available from 
several alternate sources. In these cases, the Function is 
OPERABLE as long as one channel of any of the alternate 
information or control sources is OPERABLE.
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The remote shutdown instrument and control circuits covered by 
this LCO do not-need to be energized to be considered OPERABLE.  
This LCO is intended to ensure the instruments and control 
circuits will be OPERABLE if unit conditions require that the 
plant is shutdown from a location other than the control room.  

APPLICABILITY The Remote Shutdown LCO is applicable in MODES 1, 2, and 3. This 
is required so that the unit can be placed and maintained in 
MODE 3 for an extended period of time from a location other than 
the control room.  

This LCO is not applicable in MODE 4, 5, or 6. In these MODES, 
the facility is already subcritical and in a condition of reduced 
RCS energy. Under these conditions, considerable time is 
available to restore necessary instrument control functions if 
control room instruments or controls become unavailable.  

ACTIONS Note 1 is included which excludes the MODE change restriction of 
LCO 3.0.4. This exception allows entry into an applicable MODE 
while relying on the ACTIONS even though the ACTIONS may 
eventually require a unit shutdown. This exception is acceptable 
due to the low probability of an event requiring remote shutdown 
and because the equipment can generally be repaired during 
operation without significant risk of spurious trip.  

Note 2 has been added to the ACTIONS to clarify the application 
of Completion Time rules. Separate Condition entry is allowed 
for each Function listed on Table 3.3.4-1. The Completion 
Time(s) of the inoperable channel(s)/train(s) of a Function will 
be tracked separately for each Function starting from the time 
the Condition was entered for that Function.  

A.1 

Condition A addresses the situation where one or more required 
Remote Shutdown Functions are inoperable. This includes any
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ACTIONS A.1 (continued) 

Function listed in Table 3.3.4-1, as well as the control and 
transfer switches.  

The Required Action is to restore the required Function to 
OPERABLE status within 30 days. The Completion Time is based on 
operating experience and the low probability of an event that 
would require evacuation of the control room.  

B.1 and B.2 

If the Required Action and associated Completion Time of 
Condition A is not met, the unit must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the unit 
must be brought to at least MODE 3 within 6 hours and to MODE 4 
within 12 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner and 
without challenging unit systems.  

The following Surveillance Requirements are applied to each of 
the remote shutdown function in Bawes Table B 3.3.4-1, as 
appropriate.  

SURVEILLANCE REQUIREMENTS 

The following Surveillance Requirements are applied to each of 
the remote shutdown functions in Table B 3.3.4-1, as appropriate.  

SR A3.3..  

Performance of the CHANNEL CHECK once every 31 days ensures that 
a gross failure of instrumentation has not occurred. A CHANNEL 
CHECK is normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is based on 
the assumption that instrument channels monitoring the same 
parameter should read approximately the same value. Significant 
deviations between the two instrument channels could be an
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SURVEI LLANCE REQUIREMENTS 

SR 3.3.4.1 (continued) 

indication of excessive instrument drift in one of the channels 
or of something even more serious. CHANNEL CHECK will detect 
gross channel failure; thus, it is key to verifying that the 
instrumentation continues to operate properly between each 
CHANNEL CALIBRATION.  

Agreement criteria are determined by the unit staff, based on a 
combination of the channel instrument uncertainties, including 
indication and readability. If the channels are within the 
criteria,' it is an indication that the channels are OPERABLE. If 
a channel is outside the criteria, it may be an indication that 
the sensor or the signal processing equipment has drifted outside 
its limit.  

As specified in the Surveillance, a CHANNEL CHECK is only 
required for those channels which are normally energized.  

The Frequency of 31 days is based upon operating experience which 
demonstrates that channel failure is rare. The CHANNEL CHECK 
supplements less formal checks of channels during normal 
operational use of the displays associated with the LCO required 
channels.  

SR 3.3.4.2 

SR 3.3.4.2 verifies each required Remote Shutdown control circuit 
and transfer switch performs the intended function. This 
verification is performed locally. Operation of the equipment is 
not necessary. The Surveillance can be satisfied by performance 
of a continuity check. This will ensure that if the control room 
becomes inaccessible, the unit can be placed and maintained in 
MODE 3 from the local control stations. The 24 month Frequency 
is based on the need to perform this Surveillance under the 
conditions that apply during a plant outage and the potential for 
an unplanned transient if the Surveillance were performed with 
the reactor at power. (However, this Surveillance is not 
required to be performed only during a unit outage.) Operating 
experience demonstrates that remote shutdown control channels
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Remote Shutdown 
B 3.3.4

BASES

SURVEI LLANCE REQUIREMENTS

SR 3.3.4.2 (continued) 

usually pass the Surveillance test when performed at the 24 month 
Frequency.  

SR 3.3.4.3 

CHANNEL CALIBRATION is a complete check of the instrument loop 
and the sensor. The test verifies that the channel responds to a 
measured parameter within the necessary range and accuracy.  

The Frequency of 24 months is based upon operating 
experience and consistency with the typical industry refueling 
cycle.

REFERENCES 1. 10 CFR 50. Appendix A, GDC 19.  

2. FSAR. Section 7.7.3.
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Remote Shutdown 
B 3.3.4

Table B 3.3.4-1 (page 1 of 1) 
Remote Shutdown Instrumentation and Controls

.FUNCTION/INSTRUMENT REQUIRED 
OR CONTROL PARAMETER NUMBER OF FUNCTIONS 

1. Reactivity Control 

a. Source Range Neutron Flux 1 

b. Reactor Trip Breaker Position 1 per trip breaker 

c. Manual Reactor Trip 2 

2. Reactor Coolant System (RCS) Pressure Control 

a. Pressurizer Pressure 1 
or 
RCS Wide Range Pressure 

b. Pressurizer Heaters 1 

3. Decay Heat Removal via Steam Generators (SGs) 

a. RCS Hot Leg Temperature (loop 31) 1 

b. RCS Cold Leg Temperature (loop 31) 1 

c. AFW Controls 1 

d. SG Pressure 1 

e. SG Level 1 

4. RCS Inventory Control 

a. Pressurizer Level 1 

b. Charging Pump Controls 1
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LOP DG Start Instrumentation 
B 3.3.5 

B 3.3 INSTRUMENTATION 

B 3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation 

BASES 

BACKGROUND The DGs provide a source of emergency power when offsite power is 
either unavailable or is insufficiently stable to allow safe unit 
operation. Undervoltage protection will generate a DG start if a 
loss of voltage or degraded voltage condition occurs on a 480 V 
bus.  

Two undervoltage relays are provided on each 480 V bus for 
detecting a bus undervoltage. Either of the two relays is 
sufficient to satisfy requirements for the 480 V bus undervoltage 
Function even though the failure of the one remaining 
undervoltage relay could result in the failure of one DG to start 
because there is redundancy in the number of EDGs available. The 
two undervoltage relays are combined in a one-out-of-two logic 
per bus to generate an undervoltage signal. The allowable value 
and trip setpoint for this function is established in accordance 
with Reference 3. Actuation of these relays will trip the bus 
supply breaker, initiate load shedding, start the DG, and 
initiate load sequencing. There is no explicit time delay for 
this function because the undervoltage protection devices are 
induction type disc relays. Therefore, the time to actual trip 
will decrease as a function of voltage decrease below the 
setpoint.  

Two degraded voltage relays are provided on each 480 V bus for 
detecting degraded bus voltage. The relays are combined in a 
two-out-of-two logic per bus (to prevent spurious actuation).  
The allowable value and trip setpoint for this function is 
established in accordance with Reference 3. Function actuation 
includes a time delay of 10 seconds if a coincident SI signal 
indicates accident conditions exist and a time delay of 45 
seconds if no SI signal is generated (i.e., non-accident 
condition). These time delays ensure proper coordination with 
plant electrical transients (e.g. large motor starts, fast 
transfers, etc.). Actuation of these relays will trip the bus 
supply breaker, which will in turn actuate the undervoltage 
relays.
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LOP DG Start Instrumentation 
B 3.3.5 

BASES 

BACKGROUND (Continued) 

The LOP start actuation is described in FSAR, Section 8.2 (Ref.  
1).  

Trip Setpoints and Allowable Values 

Technical Specification Allowable Values are determined based on 
the relationship between an analytical limit and a calculated 
trip setpoint. A detailed discussion of the relative position of 
the safety limit, analytical limit, allowable value and the trip 
setpoint with respect to the normal plant operation point is 
presented in the Bases of LCO 3.3.1, Reactor Protection System 
(RPS) Instrumentation.  

A detailed description of the methodology used to calculate the 
channel Allowable and bistable device, including their explicit 
uncertainties, is provided in Engineering Standards Manual IES-3 
and IES-3B, Instrument Loop Accuracy and Setpoint Calculation 
Methodology (IP3) (Ref. 3).  

APPLICABLE SAFETY ANALYSES 

The LOP DG start instrumentation is required for the 
Engineered Safety Features (ESF) Systems to function in any 
accident with a loss of offsite power. Its design basis is that 
of the ESF Actuation System (ESFAS).  

Accident analyses credit the loading of the DG based on the loss 
of offsite power during a loss of coolant accident (LOCA). The 
actual DG start has historically been associated with the ESFAS 
actuation. The DG loading has been included in the delay time 
associated with each safety system component requiring DG 
supplied power following a loss of offsite power.  

The required channels of LOP DG start instrumentation, in 
conjunction with the ESF systems powered from the DGs, provide 
unit protection in the event of any of the analyzed accidents 
discussed in Reference 2, in which a loss of offsite power is 
assumed.
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LOP DG Start Instrumentation 

B 3.3.5 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The delay times assumed in the safety analysis for the ESF 
equipment include the 10 second DG start delay, and the 
appropriate sequencing delay. The response times for ESFAS 
actuated equipment in LCO 3.3.2, "Engineered Safety Feature 
Actuation System (ESFAS) Instrumentation," include the 
appropriate DG loading and sequencing delay.  

The LOP DG start instrumentation channels satisfy Criterion 3 of 
10 CFR 50.36.  

LCO The LCO for LOP DG start instrumentation requires that 1 channel 
per bus of the undervoltage (480 V bus) Function and two channels 
per bus of the Degraded Voltage (480 V bus) Function must be 
OPERABLE in MODES 1, 2, 3 and 4 when the LOP DG start 
instrumentation supports safety systems associated with the 
ESFAS. In MODES 5 and 6, 1 channel per bus of the undervoltage 
(480 V bus) Function and two channels per bus of the Degraded 
Voltage (480 V bus) Function must be OPERABLE whenever the 
associated DG is required to be OPERABLE to ensure that the 
automatic start of the DG is available when needed.  

APPLICABILITY The LOP DG Start Instrumentation Functions are required in 
MODES 1, 2, 3, and 4 because ESF Functions are designed to 
provide protection in these MODES. Actuation in MODE 5 or 6 is 
required whenever the required DG must be OPERABLE so that it can 
perform its function on an LOP or degraded power to the vital 
bus.  

ACTIONS In the event a channel's Trip Setpoint is found nonconservative 
with respect to the Allowable Value, or the channel is found 
inoperable, then the function that channel provides must be 
declared inoperable and the LCO Condition entered for the 
particular protection function affected.
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LOP DG Start Instrumentation 
B 3.3.5 

BASES 

ACTIONS (continued) 

Because the required channels are specified on a per bus 
basis, the Condition may be entered separately for each bus as 
appropriate.  

A Note has been added in the ACTIONS to clarify the application 
of Completion Time rules. The Conditions of this Specification 
may be entered independently for each Function listed in the LCO.  
The Completion Time(s) of the inoperable channel(s) of a Function 
will be tracked separately for each Function starting from the 
time the Condition was entered for that Function.  

A.1 

Condition A applies to the LOP DG start Function with one 
required channel of the undervoltage function inoperable. Note 
that LCO 3.3.5 requires that only one of the two undervoltage 
(480 V bus) channels must be OPERABLE. Therefore, Condition A 
applies when there is no OPERABLE undervoltage (480 V bus) 
channel on one or more 480 volt bus(es).  

If one required channel is inoperable or one or more 480 V buses, 
Required Action A.1 requires that channel to be restored to 
OPERABLE status within 1 hour.  

The specified Completion Time of 1 hour to restore an 
undervoltage (480 V bus) channels to OPERABLE status is needed 
because this Condition represents a loss of the undervoltage DG 
starting Function for the associated DG. The 1 hour delay in 
declaring the DG inoperable is acceptable because of the low 
probability of an event occurring during this interval.  

Condition B applies when one of the two required degraded voltage 
channels is inoperable on one or more 480 V bus. Required 
Action B.1 requires placing the inoperable channel in trip so 
that trip capability is restored to the 2 out of 2 logic used to 
initiate this Function. The 1 hour Completion Time takes into 
account the low probability of an event requiring an LOP start 
occurring during this interval.
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LOP DG Start Instrumentation 
B 3.3.5 

BASES 

ACTIONS (continued) 

C.1 

Condition C applies to each of the LOP DG start Functions when 
the Required Action and associated Completion Time for 
Condition A or B are not met. Condition C also applies when two 
channels of Degraded Voltage Function inoperable in one or more 
buses. In this Condition, Function trip capability is lost even 
if one of the channels is placed in trip as specified in Required 
Action B.I.  

In these circumstances the Conditions specified in LCO 3.8.1, "AC 
Sources-Operating," or LCO 3.8-2, "AC Sources--Shutdown," for 
the DG made inoperable by failure of the LOP DG start 
instrumentation are required to be entered immediately. The 
actions of those LCOs provide for adequate compensatory actions 
to assure unit safety.  

SURVEILLANCE REQUIREMENTS 

SR 3.3.5.1 

SR 3.3.5.1 is the performance of a TADOT. This test is performed 
every 31 days. The test checks trip devices that provide 
actuation signals directly, bypassing the analog process control 
equipment. The Frequency is based on the known reliability of 
the relays and controls and the multichannel redundancy 
available, and has been shown to be acceptable through operating 
experience.  

SR 3.3.5.2 

SR 3.3.5.2 is the performance of a CHANNEL CALIBRATION.  

The setpoints, as well as the response to a loss of voltage and a 
degraded voltage test, shall include a single point 
verification that the trip occurs within the required time delay, 
as applicable.  
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LOP DG Start Instrumentation 
B 3.3.5

BASES

SURVEILLANCE REQUIREMENTS

SR 3.3.5.2 (continued) 

A CHANNEL CALIBRATION is performed every 24 months for the 
undervoltage relay and every 18 months for the degraded voltage 
relay. CHANNEL CALIBRATION is a complete check of the instrument 
loop, including the sensor. The test verifies that the channel 
responds to a measured parameter within the necessary range and 
accuracy.  

The Frequency is based on operating experience and is justified 
by the assumption of the calibration interval in the 
determination of the magnitude of equipment drift in the setpoint 
analysis (Ref. 3).

REFERENCES 1. FSAR, Section 8.2.  

2. FSAR, Chapter 14.2.  

3. Engineering Standards Manual IES-3 and IES-3B, Instrument 
Loop Accuracy and Setpoint Calculation Methodology (IP3).
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 
B 3.3.6 

B 3.3 INSTRUMENTATION 

B 3.3.6 Containment Purge System and Pressure Relief Line Isolation Instrumentation 

BASES 

BACKGROUND Containment purge system and pressure relief line isolation 
instrumentation closes the containment isolation valves in the 
Pressure Relief Line and the Containment Purge System. This 
action isolates the containment atmosphere from the environment 
to minimize releases of radioactivity in the event of an 
accident. The Containment Pressure Relief Line may be in use 
during re actor operation and the Containment Purge System may be 
in use with the reactor shutdown.  

The Containment Purge System consists of the 36-inch containment 
purge supply and exhaust penetrations. The containment purge 
supply and exhaust penetrations each include two butterfly valves 
for isolation. The containment purge exhaust penetration 
includes two butterfly valves for isolation and can be aligned to 
discharge to the atmosphere through the plant vent either 
directly or through the Containment Purge Filter System (i.e., a 
filter bank with roughing. HEPA and charcoal filters).  

The Containment Purge System is isolated when in Modes 1, 2, 3 
and 4 in accordance with requirements established in LCO 3.6.3, 
Containment Isolation Valves. In Modes 5 and 6, the Containment 
Purge System may be used for containment ventilation. When open, 
the Containment Purge System isolation valves are automatically 
closed when high radiation levels are detected by the Containment 
Air Particulate Monitor CR-li) or Containment Radioactive Gas 
Monitor (R-12).  

The Containment Purge System isolation capability is not the 
primary method for ensuring that 10 CFR 100 limits are not 
exceeded during a fuel handling event (Ref. 1). As specified in 
LCO 3.9.3, Containment Penetrations, the Containment Purge System 
is aligned to discharge through the Containment Purge Filter 
System during CORE ALTERATIONS or movement of irradiated fuel 
until the reactor has been shutdown for at least 550 hours.  
Purge path filtration during the first 550 hours following 
reactor shutdown ensures that the dose limit for a fuel handling
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 

B 3.3.6 

BASES 

BACKGROUND (Continued) 

accident of 75 rem to the thyroid'(25 percent of the 10 CFR Part 
100 limit of 300 rem) at the Exclusion Area Boundary (EAB) (i.e., 
site boundary) is not exceeded (Ref. 2).  

The Containment Pressure Relief Line (i.e., Containment Vent) 
consists of a single 10-inch containment vent line that is used 
to handle normal pressure changes in the Containment when in 
Modes 1, 2, 3 and 4. The Containment Pressure Relief Line is 
equipped with three quick-closing butterfly type isolation 
valves, one inside and two outside the containment which isolate 
automatically as part of Safety Injection ESFAS signal (LCO 
3.3.2, Function 1) and Containment Spray ESFAS signal (LCO 3.3.2, 
Function 2). Automatic isolation of the Containment Pressure 
Relief Line is also initiated when high radiation levels are 
detected by the Containment Air Particulate Monitor (R-11) or 
Containment Radioactive Gas Monitor (R-12).  

The Containment Pressure Relief Line is isolated during CORE 
ALTERATIONS or movement of irradiated fuel during the first 550 
hours following reactor shutdown as specified in LCO 3.9.3.  
Although the Containment Pressure Relief Line discharges to the 
atmosphere via the Containment Auxiliary Charcoal Filter System 
(i.e., a filter bank with roughing, HEPA and charcoal filters), 
the Containment Auxiliary Charcoal Filter System is not required 
to be tested in accordance with Specification 5.5.10, Ventilation 
Filter Test Program.  

Both the Containment Purge supply and exhaust isolation valves 
(FCV-1170, FCV-1171, FCV-1172, and FCV-1173) and the containment 
pressure relief isolation valves (PCV-1190, PCV-1191, and PCV
1192) close when high radiation levels are detected by the 
Containment Air Particulate Monitor (R-11) or Containment 
Radioactive Gas Monitor (R-12). The Safety Injection ESFAS 
signal (LCO 3.3.2, Function 1) and Containment Spray ESFAS signal 
(LCO 3.3.2, Function 2) also cause closure of the Containment 
Purge isolation valves and the containment pressure relief 
isolation valves. Although not required to satisfy Technical 
Specification requirements, containment purge and containment 
pressure relief are also isolated when high radiation levels are 
detected in the plant vent.
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 

B 3.3.6 

BASES 

APPLICABLE SAFETY ANALYSES 

In MODE 1, 2, 3 or 4, Containment Purge System automatic 
isolation capability is not required because the Containment 
Purge System is isolated in accordance with the requirements of 
LCO 3.6.3, Containment Isolation Valves.  

During CORE ALTERATIONS or movement of irradiated fuel in the 
containment, Containment Purge System automatic i solation 
capability is required because it provides for automatic 
containment-isolation in response to a fuel handling accident.  
As specified in LCO 3.9.3, Containment Penetrations, the 
Containment Purge System is aligned to discharge through the 
Containment Purge Filter System during CORE ALTERATIONS or 
movement of irradiated fuel until the reactor has been shutdown 
for at least 550 hours. Purge path filtration during the first 
550 hours following reactor shutdown ensures that the dose limit 
for a fuel handling accident of 75 rem to the thyroid (25 percent 
of the 10 CFR Part 100 limit of 300 rem) at the EAB (i.e.. site 
boundary) is not exceeded (Ref. 2). Although Containment Purge 
System isolation capability is not required to meet 10 CFR Part 
100 limits during a fuel handling accident, this function 
provides a backup to the filtering function assumed in the 
analysis and is required to provide containment isolation 
following the event.  

In MODE 1, 2, 3 or 4, Containment Pressure Relief Line automatic 
isolation capability is required as part of the containment 
isolation function initiated by the Engineered Safety Feature 
Actuation System (ESFAS) Instrumentation required by LCO 3.3.2.  
Containment Pressure Relief Line automatic isolation when high 
radiation levels are detected by the Containment Air Particulate 
Monitor CR-li) or Containment Radioactive Gas Monitor (R-12) 
provides a backup to the closure initiated by the ESFAS system.  

During CORE ALTERATIONS or movement of irradiated fuel in the 
containment, Containment Pressure Relief Line automatic isolation 
capability is not required because the Containment Pressure 
Relief Line is isolated as specified in LCO 3.9.3. The 
Containment Pressure Relief Line is isolated because the fuel
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 
B 3.3.6 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

handling accident analysis (References 1 and 2) credits 
filtration and not automatic isolation to ensure 10 CFR 100 
limits are met. The Containment Auxiliary Charcoal Filter System 
which filters the Containment Pressure Relief Line is not 
required to be tested in accordance with Specification 5.5.10, 
Ventilation Filter Test Program.  

The containment purge system and pressure relief line isolation 
instrumentation satisfies Criterion 3 of 10 CFR 50.36.  

LCO The LCO requirements ensure that the instrumentation listed in 
Table 3.3.6-1, is OPERABLE. This instrumentation is required to 
initiate automatic isolation of the Containment Purge System and 
the Containment Pressure Relief Line.  

1. Automatic Actuation Logic and Actuation Relays 

The LCO requires two trains of Automatic Actuation Logic 
and Actuation Relays OPERABLE to ensure that no single 
random failure can prevent automatic actuation.  

Automatic Actuation Logic and Actuation Relays are required 
to be OPERABLE to support the Operability of all of the 
required functions that isolate the containment purge 
system and pressure relief line (i.e., gaseous and 
particulate radiation monitors CR-li and R-12) and ESFAS SI 
and containment spray initiation signals). The term 
Automatic Actuation Logic and Actuation Relays applies to 
those portions of the circuit that are: 1) common to more 
than one channel in one train of a single function (i.e., 
the automatic actuation logic); or, 2) the initiating relay 
contacts in one train responsible for actuating the 
equipment and which are common to more than one channel-of 
a single function and more than one function (i.e., the 
actuation relays). There are two trains of automatic 
actuation logic and actuation relays for the containment 
purge system and pressure relief line.
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B 3.3.6 

BASES 

LCO (continued) 
If one or more of the SI or Containment Spray Functions 
becomes inoperable in such a manner that only the 
Containment Purge Isolation Function is affected, the 
Conditions applicable to their SI and Containment Spray 
Functions need not be entered. The less restrictive 
Actions specified for inoperability of the Containment 
Purge System and Pressure Relief Line Isolation Functions 
specify sufficient compensatory measures for this case.  

2. Containment Radiation Monitors 

The LCO specifies two required channels of radiation 
monitors to ensure that the radiation monitoring 
instrumentation necessary to initiate Containment Purge 
System Isolation remains OPERABLE. The requirement for two
channels is satisfied by the Containment Air Particulate 
Monitor CR-li) and the Containment Radioactive Gas Monitor 
(R-12). Allowable values and setpoints for these Functions 
are specified in the 1P3 Offsite Dose Calculation Manual 
(Ref. 3).  

Channel OPERABILITY involves more than OPERABILITY of the 
channel electronics. OPERABILITY may also require correct 
valve lineups, sample pump operation, and filter motor 
operation, as well as detector OPERABILITY, if these 
supporting features are necessary for trip to occur under 
the conditions assumed by the safety analyses.  

3. ESFAS Function 1. Safety-Inection. and ESFAS Function 2.  
Containment Spray Monitors 

Refer to LCO 3.3.2, Functions 1 and 2. for all initiating 
Functions and requirements.  

APPLICABILITY In MODE 1, 2, 3 or 4, Containment Purge System automatic 
isolation capability is not required because the Containment 
Purge System is isolated in accordance with the requirements of 
LCO 3.6.3, Containment Isolation Valves.
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B 3.3.6 

BASES 

APPLICABILITY (continued) 

During CORE ALTERATIONS or movement of irradiated fuel in the 
containment, Containment Purge System automatic isolation 
Function 1, Automatic Actuation Logic and Actuation Relays, and 
Function 2, Containment Radiation, are required to be OPERABLE to 
ensure Containment Purge System isolation in response to a fuel 
handling accident.  

In MODE 1, 2, 3 or 4. Containment Pressure Relief Line automatic 
isolation Function 1, Automatic Actuation Logic and Actuation 
Relays, and Function 3, ESFAS Safety Injection and ESFAS 
Containment Spray, are required as part of the containment 
isolation function initiated by the Engineered Safety Feature 
Actuation System (ESFAS) Instrumentation required by LCO 3.3.2.  
Containment Pressure Relief Line automatic isolation Function 2, 
Containment Radiation, is required as a backup to the closure 
initiated by the ESFAS system.  

During CORE ALTERATIONS or movement of irradiated fuel in the 
containment, Containment-Pressure Relief Line automatic isolation 
capability is not required because the Containment Pressure 
Relief Line is isolated as specified in LCO 3.9.3.  

While in MODES 5 and 6 without fuel handling in progress, the 
containment purge system and pressure relief line isolation 
instrumentation need not be OPERABLE since the potential for 
radioactive releases is minimized and operator action is 
sufficient to ensure post accident offsite doses are maintained 
within the limits of 10 CFR 100.  

ACTIONS The most common cause of channel inoperability is outright 
failure or drift of the bistable or process module sufficient to 
exceed the tolerance allowed by unit specific calibration 
procedures. Typically, the drift is found to be small and 
results in a delay of actuation rather than a total loss of 
function. This determination is generally made during the 
performance of a COT, when the process instrumentation is set up 
for adjustment to bring it within specification. If the Trip 
Setpoint is less conservative than the tolerance specified by the
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BASES 

ACTIONS (continued) 

calibration procedure, the channel must be declared inoperable 
immediately and the appropriate Condition entered.  

A Note has been added to the ACTIONS to clarify the 
application of Completion Time rules. The Conditions of this 
Speci fi cation may be entered independently for each Function 
listed in Table 3.3.6-1. The Completion Time(s) of the 
inoperable channel(s)/train(s) of a Function will be tracked 
separately for each Function starting from the time the Condition 
was entered for that Function.  

A.1 

Condition A applies to the failure of either the R-11 or the R-12 
radiation monitor channel. Since the two containment radiation 
monitors measure different parameters, failure of a single 
channel may result in delay of the radiation monitoring Function 
for certain events.. However, 7 days is allowed to restore the 
affected channel because the containment radiation monitoring 
function is not the primary method or ensuring that 10 CFR limits 
are not exceed.  

B.1 

Condition B applies to all Containment Pressure Relief Line 
Isolation Functions and addresses the train orientation of these 
Functions. It also addresses the failure of both radiation 
monitoring channels, or the inability to restore a single failed 
channel to OPERABLE status in the time allowed for Required 
Action A.1.  

If a train is inoperable, multiple channels are inoperable, or 
the Required Action and associated Completion Time of Condition A 
are not met, operation may continue as long as the Required 
Action for the applicable Conditions of LCO 3.6.3 is met for each 
valve made inoperable by failure of isolation instrumentation.  
A Note is added stating that Condition B is only applicable in 
MODE 1, 2, 3, or 4.
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BASES 

ACTIONS (continued) 

C'.1-and C.2 

Condition C applies to all Containment Purge System Isolation 
Functions and addresses the train-orientation of these Functions.  
It also addresses the failure of both radiation monitoring 
channels, or the inability to restore a single failed channel to 
OPERABLE status in the time allowed for Required Action A.1. If 
a train is inoperable, multiple channels are inoperable, or the 
Required Action and associated Completion Time of Condition A are 
not met, operation may continue as long as the Required Action to 
place and maintain Containment Purge System isolation valves in 
their closed position is met or the applicable Conditions of 
LCO 3.9.3, "Containment Penetrations," are met for each valve 
made inoperable by failure of isolation instrumentation. The 
Completion Time for these Required Actions is Immediately.  

A Note states that Condition C is applicable during CORE 
ALTERATIONS and during movement of irradiated fuel assemblies 
within containment.  

SURVEI LLANCE REQUIREMENTS 

A Note has been added to the SR Table to clarify that 
Table 3.3.6-1 determines which SRs apply to which Containment 
Purge System and Pressure Relief Line Isolation Functions.  

SR 3.3.6.1 

Performance of the CHANNEL CHECK once every 24 hours ensures that 
a gross failure of instrumentation has not occurred, and a 
CHANNEL CHECK will detect gross channel failure; thus, it is key 
to yenifyi ng the i nstrumientati on continues to operate properly 
between each CHANNEL CALIBRATION. A CHANNEL CHECK for a single 
channel instrument is satisfied by verification that the sensor 
or the signal processing equipment has not drifted outside its 
limits.
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BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.3.6.1 (continued) 

Agreement criteria are determined by the unit staff, based on a 
combination of the channel instrument uncertainties, including 
indication and readability. If a channel is outside the 
criteria, it may be an indication that the sensor or the signal 
processing equipment has drifted outside its limit.  

The Frequency is based on operating experience that demonstrates 
channel failure is rare. The CHANNEL CHECK supplements less 
formal, but more frequent, checks of channels during normal 
operational use of the displays associated with the LCO required 
channels.  

SR 3.3.6.2 

SR 3.3.6.2 is the performance of an ACTUATION LOGIC TEST. This 
test is performed every 31 days on a STAGGERED TEST BASIS. The 
Surveillance interval is acceptable based on instrument 
reliability and industry operating experience.  

SR 3.3.6.3 

A COT is performed every 92 days on each radiation monitoring 
channel to ensure the entire channel will perform the intended 
Function. This test verifies the capability of the 
instrumentation to provide the containment purge system and 
pressure relief line isolation. The setpoint shall be left 
consistent with the current unit specific calibration procedure 
tolerance.  

SRW3..6.  

SR 3.3.6.4 is the performance of a TADOT. This test is a check 
every 24 months that includes actuation of the end device (i.e., 
valve cycles, etc.).  

The test also includes trip devices that provide actuation 
signals directly to the actuation instrumentation, bypassing the 
analog process control equipment. The SR is modified by a Note 
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Containment Purge System and Pressure Relief Line Isolation Instrumentation 

B 3.3.6 

BASES

SURVEILLANCE REQUIREMENTS

SR 3.3.6.4 (continued)

that excludes verification of setpoints during the TADOT. The 
Functions tested have no setpoints associated with them.  

The Frequency is based on the known reliability of the Function 
and the redundancy available, and has been shown to be acceptable 
through operating experience.  

SR 3.3.6.5 

A CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling. CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor. The 
test verifies that the channel responds to a measured parameter 
within the necessary range and accuracy. Allowable values and 
setpoints for these Functions are specified in the IP3 Offsite 
Dose Calculation Manual (Ref. 3).  

The Frequency is based on operating experience and is consistent 
with the typical industry refueling cycle.

REFERENCES 1. FSAR Chapter 14.  

2. Safety Evaluation Report (SER) for IP3 Amendment 175.  

3. IP3 Offsite Dose Calculation Manual.
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CRVS Actuation Instrumentation 
B 3.3.7 

B 3.3 INSTRUMENTATION 

B 3.3.7 Control Room Ventilation System (CRVS) Actuation 
Instrumentation 

BASES 

BACKGROUND The CRVS provides an enclosed control room environment from which 
the unit can be operated following an uncontrolled release of 
radioactivity. During normal operation, the CRVS provides 
control room ventilation. Upon receipt of an actuation signal.  
the CRVS initiates filtered ventilation and pressurization of the 
control room. This system is described in the Bases for 
LCO 3.7.11 (Ventilation), "Control Room Ventilation System." 

The control room operator can place the CRVS in the 10% incident 
mode described in the Bases for LCO 3.7.11, by manual mode 
selector switch in the control room. The CRVS is also actuated 
by a safety injection (SI) signal. The SI Function is discussed 
in LCO 3.3.2, "Engineered Safety Feature Actuation System (ESFAS) 
Instrumentation." 

On a Safety Injection signal or high radiation in the Control 
Room (Radiation Monitor R-1), the CRVS will actuate to the 
incident mode with outside air makeup (i.e. 10% incident mode).  
This will cause one of the two filters booster fans to start, the 
locker room exhaust fan to stop, and CRVS dampers to open or 
close as necessary to filter incoming outside air and direct 
approximately 10% of the recirculated air through the filter 
unit. In the event that the first booster fan fails to start, 
the second booster fan will start after a predetermined time 
delay.  

If for any reason it is required or desired to operate with 100% 
recirculated air (e.g., toxic gas condition is identified), the 
CRVS can be placed in the incident mode with no outside air 
makeup (i.e. 100% incident mode) by remote manually operated 
switches. The Firestat detector will also initiate 100% incident 
mode in the CRVS.
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CRVS Actuation Instrumentation 

B 3.3.7 

BASES 

APPLICABLE SAFETY ANALYSES 

The control room must be kept habitable for the operators 
stationed there during accident recovery and post accident 
operations.  

The CRVS acts to limit the supply of unfiltered outside air to 
the control room, initiate filtration, and pressurize the control 
room. These actions are necessary to ensure the control room is 
kept habitable for the operators stationed there during accident 
recovery and post accident operations by minimizing the radiation 
exposure of control room personnel.  

In MODES 1. 2, 3, and 4, SI signal actuation ensures initiation 
of the CRVS during a loss of coolant accident or steam generator 
tube rupture.  

Radiation monitor R-1 is not required for the Operability of the 
Control Room Ventilation System because control room isolation is 
initiated by the safety injection signal in MODES 1, 2, 3 and 4 
and control room isolation is not required for maintaining 
radiation exposure within General Design Criteria 19 limits 
following a fuel handling accident or gas-decay-tank rupture.  

The CRVS does not actuate automatically in response to toxic 
gases. Separate chlorine, ammonia and oxygen probes are provided 
to detect the presence of these gases in the outside air intake.  
Additionally, monitors in the Control Room will detect low oxygen 
levels and high levels of chlorine and ammonia. The CRVS may be 
placed in the incident mode with no outside air makeup (i.e. 100% 
incident mode) to respond to these conditions. Instrumentation 
for toxic gas monitoring is governed by the 1P3 Technical 
Requirements Manual (TRM) (Ref. 1).  

Note that the original CRVS design was not required to meet 
single failure criteria and, although upgraded from the original 
design, CRVS does not satisfy all requirements in IEEE-279 for 
single failure tolerance.  

The CRVS actuation instrumentation satisfies Criterion 3 of 10 
CFR 50.36.
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CRVS Actuation Instrumentation 
B 3.3.7 

BASES 

LCO The LCO requirements ensure that instrumentation necessary to 
actuate the CRVS to the 10% incident mode is OPERABLE.  

1. Manual Initiation 

The LCO requires two channels OPERABLE because the CRVS 
mode selector switch has two channels (i.e.. one channel 
for each train). The operator can initiate the CRVS at any 
time by using the CRVS mode selector switch in the control 
room. This action will cause actuation of all components 
in the same manner as the automatic actuation signal.  

Each channel includes the common CRVS mode selector switch 
and the interconnecting wiring to the actuation logic 
cabinet.  

2. Automatic Actuation Logic and Actuation Relays 

The LCO requires two trains of Actuation Logic and Relays 
OPERABLE to ensure that no single random failure can 
prevent automatic actuation resulting from an SI signal.  

Automatic Actuation Logic and Actuation relays are required 
to be OPERABLE to support the Operability of the function 
that starts CRVS (i.e., and ESFAS SI initiation signals).  
The term automatic actuation logic and actuation relays 
applies to those portions of the circuit that are: 1)
common to more than one channel in one train of a single 
function (i.e.. the automatic actuation logic); or, 2) the 
initiating relay contacts in one train responsible for 
actuating the equipment and which are common to more than 
one channel of a single function and more than one function 
(i.e., the actuation relays). There are two trains of 
automatic actuation logic and actuation relays for the 
containment purge system and pressure relief line.  

If the SI functions becomes inoperable in such a manner 
that only the CRVS function is affected, the Conditions 
applicable to their SI function need not be entered. The 
less restrictive Actions specified for inoperability of the 
CRVS Functions specify sufficient compensatory measures for 
this case.
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CRVS Actuation Instrumentation 
B 3.3.7

BASES 

LCO (continued) 

3. Safety Injection 

Refer to LCO 3.3.2, Function 1, for all initiating 

Functions and requirements.  

APPLICABILITY The CRVS Functions must be OPERABLE in MODES 1, 2, 3 and 4 to 
ensure a habitable environment for the control room operators.  

ACTIONS A Note has been added to the ACTIONS indicating that separate 
Condition entry is allowed for each Function. The Conditions of 
this Specification may be entered independently for each Function 
listed in Table 3.3.7-1 in the accompanying LCO. The Completion 
Time(s) of the inoperable channel(s)/train(s) of a Function will 
be tracked separately for each Function starting from the time 
the Condition was entered for that Function.  

A.1 

Condition A applies to the manual channels and the actuation 
logic train Function of the CRVS.  

If one channel or train is inoperable in one or more Functions, 
7 days are permitted to restore it to OPERABLE status. The 7 day 
Completion Time is the same as is allowed if one train of the 
mechanical portion of the system is inoperable. The basis for 
this Completion Time is the same as provided in LCO 3.7.11. If 
the channel/train cannot be restored to OPERABLE status, CRVS 
must be placed in the emergency radiation protection mode of 
operation (i.e., the 10% incident mode). This starts both 
trains of CRVS because a single switch controls both trains.  
This accomplishes the actuation instrumentation Function and 
places the unit in a conservative mode of operation.
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CRVS Actuation Instrumentation 
B 3.3.7 

BASES 

ACTIONS (continued) 

Condition B applies to the failure of two CRVS actuation trains, 
or two manual channels. The first Required Action is to place 
CRVS in the 10% incident mode of operation within 72 hours. This 
starts both trains of CRVS because a single switch controls both 
trains. This accomplishes the actuation instrumentation Function 
that may have been lost and places the unit in a'conservative 
mode of operation. This ensures appropriate limits are placed 
upon train inoperability as discussed in the Bases for 
LCO 3.7.11.  

C.1 and C.2 

Condition C applies when the Required Action and associated 
Completion Time for Condition A or B have not been met and the 
unit is in MODE 1, 2, 3, or 4. The unit must be brought to a 
MODE in which the LCO requirements are not applicable. To 
achieve this status, the unit must be brought to MODE 3 within 
6 hours and MODE 5 within 36 hours. The allowed Completion Times 
are reasonable, based on operating experience, to reach the 
required unit conditions from full power conditions in an orderly 
manner and without challenging unit systems.  

SURVEI LLANCE REQUIREMENTS 

A Note has been added to the SR Table to clarify that 
Table 3.3.7-1 determines which SRs apply to which CRVS Actuation 
Functions.  

SRW3..7.  

A COT is performed once every 92 days on each required channel to 
ensure the entire channel will perform the intended function.  
This test verifies the capability of the instrumentation to 
provide the CRVS actuation. The Frequency is based on the known
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CRVS Actuation Instrumentation 
B 3.3.7

BASES

SURVEILLANCE REQUIREMENTS

SR 3.3.7.1 (continued) 

reliability of the system and has been shown to be acceptable 
through operating experience.  

SR 3.3.7.2 

SR 3.3.7.2 is the performance of a TADOT. This test is a check 
of the Manual Actuation Functions and is performed every 
24 months. Each Manual Actuation Function is tested up to, and 
including, the end device (i.e., fan starts, damper cycles, 
etc.).  

The Frequency is based on the known reliability of the Function 
and has been shown to be acceptable through operating experience.  
The SR is modified by a Note that excludes verification of 
setpoints during the TADOT. The Functions tested have no 
setpoints associated with them.

REFERENCES 1. IP3 Technical Requirements Manual.

INDIAN POINT 3 Revision [Rev 0], 00/00/00B 3.3.7-6



FSBEVS Actuation Instrumentation 
B 3.3.8 

B 3.3 INSTRUMENTATION 

B 3.3.8 Fuel Storage Building Emergency Ventilation System (FSBEVS) Actuation 
Instrumentation 

BASES 

BACKGROUND The FSBEVS ensures that radioactive materials in the fuel 
building atmosphere following a fuel handling accident are 
filtered and adsorbed prior to exhausting to the environment.  
The system is described in the Bases for LCO 3.7.13, Fuel Storage 
Building Emergency Ventilation System (FSBEVS). The system 
initiates filtered ventilation of the fuel building automatically 
following receipt of a high radiation signal from fuel storage 
building area radiation monitor, R-5.  

High radiation levels detected by the fuel storage building area 
radiation monitor, R-5, initiates fuel storage building isolation 
and starts the FSBEVS. These actions function to prevent 
exfiltration of contaminated air by initiating filtered 
ventilation, which imposes a negative pressure on the fuel 
storage building. Following an Area Radiation Monitor (R-5) 
signal or manual actuation to the emergency mode of operation, 
the FSBEVS ventilation supply fans stop automatically and the 
associated ventilation supply dampers close automatically. The 
charcoal filter face dampers (inlet and outlet dampers) open 
automatically, if not already open. Additionally, the rolling 
door closes, if open, and the inflatable seals on the man doors 
and truck door are actuated. The FSB exhaust fan continues to 
operate.  

APPLICABLE SAFETY ANALYSES 

The FSBEVS ensures that radioactive materials in the fuel 
building atmosphere following a fuel handling accident are 
filtered and adsorbed prior to being exhausted to the environment 
when the FSBEVS is aligned and operates as described in the Bases 
for LCO 3.7.13, Fuel Storage Building Emergency Ventilation 
System (FSBEVS). This action reduces the radioactive content in 
the fuel building exhaust following a LOCA or fuel handling
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FSBEVS Actuation Instrumentation 
B 3.3.8

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

accident so that offsite doses remain within the limits specified 
in 10 CFR 100 (Ref. 1).  

The FSBEVS actuation instrumentation satisfies Criterion 3 of 10 
CFR 50.36.  

LCO The LCO requirements ensure that instrumentation necessary for 
manual and automatic actuation of the FSBEVS is OPERABLE.  

Manual and automatic FSBEVS initiation capability is OPERABLE 
when the Fuel Storage Building Area Radiation Monitor (R-5) 
signal or manual actuation to the emergency mode of operation 
will cause the realignment of the FSBEVS to the accident mode of 
operation as described in the Bases for LCO 3.7.13, Fuel Storage 
Building Emergency Ventilation System (FSBEVS).  

The setpoint for Fuel Storage Building Area Radiation Monitor 
(R-5) is established in accordance with the Offsite Dose 
Calculation Manual (ODCM) (Ref. 2).  

APPLICABILITY The manual FSBEVS initiation must be OPERABLE when moving 
irradiated fuel assemblies in the fuel storage building, to 
ensure the FSBEVS operates to remove fission products associated 
with leakage after a fuel handling accident.' 

High radiation initiation of the FSBEVS must be OPERABLE in any 
MODE during movement of irradiated fuel assemblies in the fuel 
storage building to ensure automatic initiation of the FSBEVS 
when the potential for a fuel handling accident exists.  

ACTIONS The most common cause of channel inoperability is outright 
failure or drift of the bistable or process module sufficient to 
exceed the tolerance allowed by Reference 2. Typically, the 
drift is found to be small and results in a delay of actuation
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FSBEVS Actuation Instrumentation 
B 3.3.8 

BASES 

ACTIONS (continued) 

rather than a total loss of function. This determination is 
generally made during the performance of a COT, when the 
instrumentation is set up for adjustment to bring it within 
specification. If the Trip Setpoint is less conservative than 
the tolerance specified by Reference 2, the channel must be 
declared inoperable immediately and the appropriate Condition 
entered.  

A.1 and A.2 

This condition applies when the manual or automatic FSBEVS 
initiation capability is inoperable. The Required Action is to 
immediately place the system in operation as described in the 
Bases for LCO 3.7.13, FSBEVS. This accomplishes the actuation 
instrumentation function that may have been lost and places the 
unit in a accident mode of operation. Alternatively, movement of 
irradiated fuel assemblies in the fuel building must be suspended 
immediately to eliminate the potential for events that could 
require FSBEVS actuation. The Completion Time of immediately 
requires that the Required Action be pursued without delay and in 
a controlled manner..  

SURVEILLANCE REOJI REMENTS 

SR 3.3.8.1 

Performance of the CHANNEL CHECK once every 24 hours ensures that 
a gross failure of instrumentation has not occurred. A CHANNEL 
CHECK will detect gross channel failure; thus, it is key to 
verifying the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

A CHANNEL CHECK for a single channel instrument is satisfied by 
verification that the sensor or the signal processing equipment 
has not drifted outside its limit.
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FSBEVS Actuation Instrumentation 
B 3.3.8 

BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.3.8.1 (continued) 

The Frequency is based on operating experience that demonstrates 
channel failure is rare. The CHANNEL CHECK supplements less 
formal checks of a channel during normal operational use of the 
displays associated with the LCO required channel.  

SR 3.3.8.2 

A COT is performed for both the manual and automatic function 
once every 92 days to ensure the entire channel will perform the 
intended function. This test verifies the capability of the 
instrumentation to provide the FSBEVS actuation. The setpoints 
shall be left consistent with requirements of Reference 2. The 
Frequency of 92 days is based on the known reliability of the 
monitoring equipment and has been shown to be acceptable through 
operating experience. This test is typically performed in 
conjunction with SR 3.7.13.4 which verifies OPERABILITY of the 
activated devices.  

SR 3.3.8.3 

A CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling. CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor. The 
test verifies that the channel responds to a measured parameter 
within the necessary range and accuracy. The Frequency is based 
on operating experience and is consistent with the refueling 
cycle.  

REFERENCES 1. 10 CFR 100.11.  

2. 1P3 Offsite Dose Calculation Manual.
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RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling 
(DNB) Limits 

BASES 

BACKGROUND These Bases address requirements for maintaining RCS pressure, 
temperature, and flow rate within limits assumed in the safety 
analyses. The safety analyses (Ref. 1) of normal operating 
conditions and anticipated operational occurrences assume initial 
conditions within the normal steady state envelope. The limits 
placed on RCS pressure, temperature, and flow rate ensure that 
the minimum departure from nucleate boiling ratio (DNBR) will be 
met for each of the transients analyzed.  

The RCS pressure limit is consistent with operation within the 
nominal operational envelope. Pressurizer pressure indications 
are averaged to come up with a value for comparison to the limit.  
A lower pressure will cause the reactor core to approach DNB 
limits.  

The RCS coolant average loop temperature limit is consistent with 
full power operation within the nominal operational envelope.  
RCS average temperature is determined by calculating the average 
temperature for each loop and then calculating the average of 
these average loop temperatures and this average of the averages 
is compared to the acceptance criteria. A higher average 
temperature will cause the core to approach DNB limits.  

The RCS flow rate normally remains constant during an operational 
fuel cycle with all pumps running. The minimum RCS flow limit 
corresponds to that assumed for DNB analyses. RCS flow rate is 
determined by calculating the average flow rate for each loop and 
then calculating the sum of these average loop flow rates and 
this sum of the averages is compared to the acceptance criteria.  
A lower RCS flow will cause the core to approach DNB limits.  

Operation for significant periods of time outside these DNB 
limits increases the likelihood of a fuel cladding failure in a 
DNB limited event.
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RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

BASES 

BACKGROUND (Continued) 

Calculations have shown that reactor heat equivalent to 10% rated 
power can be removed via the steam generators with natural 
circulation without violating DNBR limits. This analysis assumed 
conservative flow resistances including steam generator tube 
plugging and a locked rotor in each loop (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

The requirements of this LCO represent the initial conditions for 
DNB limited transients analyzed in the plant safety analyses 
(Ref. 1).* The safety analyses have shown that transients 
initiated from the limits of this LCO will result in meeting the 
DNBR acceptance limit for the RCS DNB parameters. Changes to the 
unit that could impact these parameters must be assessed for 
their impact on the DNBR criteria. The transients analyzed 
include loss of coolant flow events and dropped or stuck rod 
events. A key assumption for the analysis of these events is 
that the core power distribution is within the limits of 
LCO 3.1.6, "Control Bank Insertion Limits"; LCO 3.2.3, "AXIAL 
FLUX DIFFERENCE (AFD)"; and LCO 3.2.4, "QUADRANT POWER TILT RATIO 
(QPTR)." 

LCO This LCO specifies limits on the monitored process variables 
(i.e., pressurizer pressure, RCS average loop temperature, and 
RCS total flow rate, to ensure the core operates within the 
limits assumed in the safety analyses. Operating within these 
limits will result in meeting the DNBR criterion in the event of 
a DNB limited transient.  

The RCS total flow rate limit of 375,600 gpm allows a measurement 
uncertainty of 2.9% associated with the performance of Reactor 
coolant System Flow Calculation.  

The pressurizer pressure limit of 2205 psig includes the 
allowance for measurement uncertainty and instrument error.
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RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1

BASES

LCO (continued)

The limit on RCS average loop temperature provides assurance that 
RCS temperatures are maintained within the normal steady state 
envelope of operation assumed in the safety analyses performed to 
support the Vantage + fuel reloads with asymmetric tube plugging 
among steam generators. A maximum full power Tcold of 547.71F 
(including control deadband and measurement uncertainties) was 
assumed in these safety analyses. A Tavg of 578.3°F assures that 
a Tcold of 547.70F is not exceeded at a measured flow of 
? 375,600 gpm when considering asymmetric tube plugging among 
steam generators for DNB considerations. Therefore, the LCO 
limit of 571.50F for RCS average loop temperature, which is based 
on meeting analysis assumptions for post-LOCA containment 
integrity, conservatively ensures that DNBR limits are met.  

The RCS DNB parameters satisfy Criterion 2 of 10 CFR 50.36.

APPLICABILITY In MODE 1, the limits on pressurizer pressure, RCS coolant 
average temperature, and RCS flow rate must be maintained during 
steady state operation in order to ensure DNBR criteria will be 
met in the event of an unplanned loss of forced coolant flow or 
other DNB limited transient. In all other MODES, the power level 
is low enough that DNB is not a concern.  

A Note has been added to indicate the limit on pressurizer 
pressure is not applicable during short term operational 
transients such as a THERMAL POWER ramp increase > 5% RTP per 
minute or a THERMAL POWER step increase > 10% RTP. These 
conditions represent short term perturbations where actions to 
control pressure variations might be counterproductive. Also, 
since they represent transients initiated from power levels 
< 100% RTP, an increased DNBR margin exists to offset the 
temporary pressure variations.

Another set of limits on DNB related parameters 
SL 2.1.1, "Reactor Core SLs." Those limits are 
than the limits of this LCO, but violation of a 
merits a stricter, more severe Required Action.

is provided in 
less restrictive 
Safety Limit (SL) 
Should a
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RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

BASES 

APPLICABILITY (continued) 

viol ati on of thi s LCO occur, the operator must check whether or 
not an SL may have been exceeded.  

ACTIONS A.1 

RCS pressure and RCS average loop temperature are controllable 
and measurable parameters. With one or both of these parameters 
not within LCO limits, action must be taken to restore 
parameter(s).  

RCS total flow rate is not a controllable parameter and is not 
expected to vary during steady state operation. If the indicated 
RCS total flow rate is below the LCO limit, power must be 
reduced, as required by Required Action B.1, to restore DNB 
margin and eliminate the potential for violation of the accident 
analysis bounds.  

The 2 hour Completion Time for restoration of the parameters 
provides sufficient time to adjust plant parameters, to determine 
the cause for the off normal condition, and to restore the 
readings within limits, and is based on plant operating 
experience.  

B.1 

If Required Action A.1 is not met within the associated 
Completion Time, the plant must be brought to a MODE in which the 
LCO does not apply. To achieve this status, the plant must be 
brought to at least MODE 2 within 6 hours. In MODE 2, the 
reduced power condition eliminates the potential for violation of 
the accident analysis bounds. The Completion Time of 6 hours is 
reasonable to reach the required p1lant conditions in an orderly 
manner.
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RCS Pressure, Temperature, and Flow DNB Limits 
B 3.4.1 

BASES 

SUR VETILLANCE REQUIREMENTS 

SR 3.4.1.1 

Since Required Action A.1 allows a Completion Time of 2 hours to 
restore parameters that are not within limits, the 12 hour 
Surveillance Frequency for pressurizer pressure is sufficient to 
ensure the pressure can be restored to a normal operation, steady 
state condition following load-changes and other expected 
transient operations. Pressurizer pressure indications are 
averaged to determine the value for comparison to the LCO limit.  
The 12 hour interval has been shown by operating practice to be 
sufficient to regularly assess for potential degradation and to 
verify operation is within safety analysis assumptions.  

SR 3.4.1.2 

Since Required Action A.1 allows a Completion Time of 2 hours to 
restore parameters that are not within limits, the 12 hour 
Surveillance Frequency for RCS average loop temperature is 
sufficient to ensure the temperature can be restored to a normal 
operation, steady state condition following load changes and 
other expected transient operations. RCS average loop 
temperature is determined by calculating the average temperature 
for each loop and then calculating the average of these average 
loop temperatures and this average of the averages is compared to 
the acceptance criteria. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess for 
potential degradation and to verify operation is within safety 
analysis assumptions.  

SR 3.4.1.3 

The 12 hour Surveillance Frequency for RCS total flow rate is 
performed using the installed flow instrumentation. The 12 hour 
interval has been shown by operating practice to be sufficient to 
regularly assess potential degradation and to verify operation 
within safety analysis assumptions.
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RCS Pressure, Temperature, and Flow DNB Limits 

B 3.4.1 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.4.1.4 

Measurement of RCS total flow rate by performance of a precision 
calorimetric heat balance once every 24 months verifies that the 
actual RCS flow rate is greater than or equal to the minimum 
required RCS flow rate.  

The Frequency of 24 months reflects the importance of verifying 
flow after a refueling outage when the core has been altered, SG 
tubes plugged or other activities performed, which may have 
caused an alteration of flow resistance.  

This SR is modified by a Note that allows entry into MODE 1, 
without having performed the SR, and placement of the unit in the 
best condition for performing the SR. The Note states that the 
SR is not required to be performed until 24 hours after 

90% RTP. This exception is appropriate since the heat balance 
requires the plant to be at a minimum of 90% RTP to obtain the 
stated RCS flow accuracies. The Surveillance shall be performed 
within 24 hours after reaching 90% RTP.  

REFERENCES 1. FSAR, Section 14.
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RCS Minimum Temperature for Criticality 
B 3.4.2 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.2 RCS Minimum Temperature for Criticality 

BASES 

BACKGROUND This LCO is based upon meeting several major considerations 
before the reactor can be made critical and while the reactor is 
critical.  

The first consideration is moderator temperature coefficient 
(MTC), LCO 3.1.3, "Moderator Temperature Coefficient (MTC)." In 
the transient and accident analyses, the MTC is assumed to be 
negative (except during physics testing) and the operating 
temperature is assumed to be within the nominal operating 
envelope while the reactor is critical. The LCO on minimum 
temperature for criticality helps ensure the plant is operated 
consistent with these assumptions.  

The second consideration is the protective instrumentation.  
Because certain protective instrumentation (e.g., excore neutron 
detectors) can be affected by moderator temperature, a 
temperature value within the nominal operating envelope is chosen 
to ensure proper indication and response while the reactor is 
critical.  

The third consideration is the pressurizer operating 
characteristics. The transient and accident analyses assume that 
the pressurizer is within its normal startup and operating range 
(i.e., saturated conditions and steam bubble present). It is 
also assumed that the RCS temperature is within its normal 
expected range for startup and power operation. Since the 
density of the water, and hence the response of the pressurizer 
to transients, depends upon the initial temperature of the 
moderator, a minimum value for moderator temperature within the 
nominal operating envelope is chosen.  

The fourth consideration is that the reactor vessel is above its 
minimum nil ductility reference temperature when the reactor is 
critical.
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B 3.4.2 

BASES 

APPLICABLE SAFETY ANALYSES 

Although the RCS minimum temperature for criticality is not 
itself an initial condition assumed in Design Basis 
Accidents (DBAs), the closely aligned temperature for hot zero 
power (HZP) is a process variable that is an initial condition of 
DBAs, such as the rod cluster control assembly (RCCA) withdrawal, 
RCCA ejection, and main steam line break accidents performed at 
zero power that either assumes the failure of, or presents a 
challenge to, the integrity of a fission product barrier.  

All low power safety analyses assume initial RCS loop 
temperatures the HZP temperature of 5470F (Ref. 1). The 
minimum temperature for criticality limitation provides a small 
band, 70F, for critical operation below HZP. This band allows 
critical operation below HZP during plant startup and does not 
adversely affect any safety analyses since the MTC is not 
significantly affected by the small temperature difference 
between HZP and the minimum temperature for criticality.  

The RCS minimum temperature for criticality satisfies Criterion 2 
of 10 CFR 50.36.  

LCO Compliance with the LCO ensures that the reactor will not be made 
or maintained critical (keff 1.0) at a temperature less than a 
small band below the HZP temperature, which is assumed in the 
safety analysis. Failure to meet the requirements of this LCO 
may produce initial conditions inconsistent with the initial 
conditions assumed in the safety analysis.  

APPLICABILITY In MODE 1 and MODE 2 with keff > 1.0, LCO 3.4.2 is applicable 
since the reactor can only be critical (keff 2 1.0) in these 
MODES.  

The special test exception of LCO 3.1.8, "MODE 2 PHYSICS TESTS 
Exceptions," permits PHYSICS TESTS to be performed at 5% RTP 
with RCS loop average temperatures slightly lower than normally 
allowed so that fundamental nuclear characteristics of the core
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RCS Minimum Temperature for Criticality 
B 3.4.2 

BASES 

APPLICABILITY (continued) 

can be verified. In order for nuclear characteristics to be 
accurately measured, it may be necessary to operate outside the 
normal restrictions of this LCO. For example, to measure the MTC 
at beginning of cycle, it is necessary to allow RCS loop average 
temperatures to fall below Tno 1oad, which may cause RCS loop 
average temperatures to fall below the temperature limit of this 
LCO.  

ACTIONS A.1 

If the parameters that are outside the limit cannot be restored, 
the plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
MODE 2 with keff < 1.0 within 30 minutes. Rapid reactor shutdown 
can be readily and practically achieved within a 30 minute 
period. The allowed time is reasonable, based on operating 
experience, to reach MODE 2 keff < 1.0 in an orderly manner and 
without challenging plant systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.2.1 

RCS loop average temperature is required to be verified at or 
above 540°F every 30 minutes when Tavg'Tref deviation, and low Tavg 
alarm is not reset and any RCS loop Tavg < 5470 F.  

The Note modifies the SR. When any RCS loop average temperature 
is < 5470 F and the Tavg Tref deviation, and low Tavg alarm are 
alarming, RCS loop average temperatures could fall below the LCO 
requirement without additional warning. The SR to verify RCS 
loop average temperatures every 30 minutes is frequent enough to 
prevent the inadvertent violation of the LCO.
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BASES 

REFERENCES 1. FSAR, Section 14.
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RCS P/T Limits 
B 3.4.3 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.3 RCS Pressure and Temperature (P/T) Limits 

BASES 

BACKGROUND All components of the RCS are designed to withstand effects of 
cyclic loads due to system pressure and temperature changes.  
These loads are introduced by startup (heatup) and shutdown 
(cooldown) operations, power transients, and reactor trips. This 
LCO limits the pressure and temperature changes during RCS heatup 
and cooldown, within the design assumptions and the stress limits 
for cyclic operation.  

The Pressure and Temperature Limits Report (PTLR) contains P/T 
limit curves for heatup, cooldown, inservice leak and hydrostatic 
(ISLH) testing, and data for the maximum rate of change of 
reactor coolant temperature (Ref. 1).  

Each P/T limit curve defines an acceptable region for normal 
operation. The usual use of the curves is operational guidance 
during heatup or cooldown maneuvering, when pressure and 
temperature indications are monitored and compared to the 
applicable curve to determine that operation is within the 
allowable region.  

The LCO establishes operating limits that provide a margin to 
brittle failure of the reactor vessel and piping of the reactor 
coolant pressure boundary (RCPB). The vessel is the component 
most subject to brittle failure, and the LCO limits apply mainly 
to the vessel. The limits do not apply to the pressurizer, which 
has different design characteristics and operating functions.  

10 CFR 50, Appendix G (Ref. 2), requires the establishment of P/T 
limits for specific material fracture toughness requirements of 
the RCPB materials. Reference 2 requires an adequate margin to 
brittle failure during normal operation, anticipated operational 
occurrences, and system hydrostatic tests. It mandates the use 
of the American Society of Mechanical Engineers (ASME) Code, 
Section III, Appendix G (Ref. 3).
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B 3.4.3 

BASES 

BACKGROUND (Continued) 

The neutron embrittlement effect on the material toughness is 
reflected by increasing the nil ductility reference temperature 
(RTNDT) as exposure to neutron fluence increases.  

The actual shift in the RTNDT of the vessel material will be 
established periodically by removing and evaluating the 
irradiated reactor vessel material specimens, in accordance with 
ASTM E 185 (Ref. 4) and Appendix H of 10 CFR 50 (Ref. 5). The 
operating P/T limit curves will be adjusted, as necessary, based 
on the evaluation findings and the recommendations of Regulatory 
Guide 1.99 (Ref. 6).  

The P/T limit curves are composite curves established by 
superimposing limits derived from stress analyses of those 
portions of the reactor vessel and head that are the most 
restrictive. At any specific pressure, temperature, and 
temperature rate of change, one location within the reactor 
vessel will dictate the most restrictive limit. Across the span 
of the P/T limit curves, different locations are more 
restrictive, and, thus, the curves are composites of the most 
restrictive regions.  

The heatup curve represents a different set of restrictions than 
the cooldown curve because the directions of the thermal 
gradients through the vessel wall are reversed. The thermal 
gradient reversal alters the location of the tensile stress 
between the outer and inner walls.  

The criticality limit curve includes the Reference 2 requirement 
that it be 2 40°F above the heatup curve or the cooldown curve, 
and not less than the minimum permissible temperature for ISLH 
testing. However, the criticality curve is not operationally 
limiting; a more restrictive limit exists in LCO 3.4.2, "RCS 
Minimum Temperature for Criticality." 

The consequence of violating the LCO limits is that the RCS has 
been operated under conditions that can result in brittle failure 
of the RCPB, possibly leading to a nonisolable leak or loss of 
coolant accident. In the event these limits are exceeded, an 
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B 3.4.3 

.BASES 
BACKGROUND (continued) 

evaluation must be performed to determine the effect on the 
structural integrity of the RCPB components. The ASME Code, 
Section XI, Appendix E (Ref. 7), provides a recommended 
methodology for evaluating an operating event that causes an 
excursion outside the limits.  

APPLICABLE SAFETY ANALYSES 

The P/T limits are not derived from Design Basis Accident 
(DBA) analyses. They are prescribed during normal operation 
to avoid encountering pressure, temperature, and temperature rate 
of change conditions that might cause undetected flaws to 
propagate and cause nonductile failure of the RCPB, an unanalyzed 
condition. Reference 1 establishes the methodology for 
determining the P/T limits. Although the P/T limits are not 
derived from any DBA, the P/T limits are acceptance limits since 

*they preclude operation in an unanalyzed condition.  

RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36.  

LCO The two elements of this LCO are: 

a. The limit curves for heatup, cooldown, and ISLH testing; 
and 

b. Limits on the rate of change of temperature.  

The LCO limits apply to all components of the RCS pressure 
boundary, except the pressurizer. These limits define allowable 
operating regions and permit a large number of operating cycles 
while providing a wide margin to nonductile failure.  

The limits for the rate of change of temperature control the 
thermal gradient through the vessel wall and are used as inputs 
for calculating the heatup, cooldown, and ISLH testing P/T limit 
curves. Thus, the LCO for the rate of change of temperature 
restricts stresses caused by thermal gradients and also ensures
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BASES 

LCO (continued) 

the validity of the P/T limit curves. Heatup and cooldown limits 
are specified in hourly increments (i.e., the heatup and cooldown 
limits are based on the temperature change averaged over a one 
hour period).  

Violating the LCO limits places the reactor vessel outside of the 
bounds of the stress analyses and can increase stresses in other 
RCPB components. The consequences depend on several factors, as 
follows: 

a. The severity of the departure from the allowable operating 
P/T regime or the severity of the rate of change of 
temperature; 

b. The length of time the limits were violated (longer 
violations allow the temperature gradient in the thick 
vessel walls to become more pronounced); and 

c. The existences, sizes, and orientations of flaws in the 
vessel material.  

APPLICABILITY The RCS P/T limits LCO provides a definition of acceptable 
operation for prevention of nonductile failure in accordance with 
10 CFR 50, Appendix G (Ref. 2). Although the P/T limits were 
developed to provide guidance for operation during heatup or 
cooldown (MODES 3, 4, and 5) or ISLH testing, their Applicability 
is at all times in keeping with the concern for nonductile 
failure. The limits do not apply to the pressurizer.  

During MODES 1 and 2, other Technical Specifications provide 
limits for operation that can be more restrictive than or can 
supplement these P/T limits. LCO 3.4.1, "RCS Pressure, 
Temperature, and Flow Departure from Nucleate Boiling (DNB) 
Limits"; LCO 3.4.2, "RCS Minimum Temperature for Criticality"; 
and Safety Limit 2.1, "Safety Limits," also provide operational 
restrictions for pressure and temperature and maximum pressure.  
Furthermore, MODES 1 and 2 are above the temperature range of 
concern for nonductile failure, and stress analyses have been
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BASES 

APPLICABILITY (continued) 

performed for normal maneuvering profiles, such as power 

ascension or descent.  

ACTIONS A.1 and A.2 

Operation outside the P/T limits during MODE 1, 2, 3, or 4 must 
be corrected so that the RCPB is returned to a condition that has 
been verified by stress analyses.  

The 30 minute Completion Time reflects the urgency of restoring 
the parameters to within the analyzed range. Most violations 
will not be severe, and the activity can be accomplished in this 
time in a controlled manner.  

Besides restoring operation within limits, an evaluation is 
required to determine if RCS operation can continue. The 
evaluation must verify the RCPB integrity remains acceptable 
and must be completed before continuing operation. Several 
methods may be used, including comparison with pre-analyzed 
transients in the stress analyses, new analyses, or inspection-of 
the components.  

ASME Code, Section XI, Appendix E (Ref. 7), may be used to 
support the evaluation. However, its use is restricted to 
evaluation of the vessel beltline.  

The 72 hour Completion Time is reasonable to accomplish the 
evaluation. The evaluation for a mild violation is possible 
within this time, but more severe violations may require special, 
event specific stress analyses or inspections. A favorable 
evaluation must be completed before continuing to operate.  

Condition A is modified by a Note requiring Required Action A.2 
to be completed whenever the Condition is entered. The Note 
emphasizes the need to perform the evaluation of the effects of 
the excursion outside the allowable limits. Restoration alone 
per Required Action A.1 is insufficient because higher than 
analyzed stresses may have occurred and may have affected the 
RCPB integrity.
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ACTI ONS 

B.1 and B.2 

If a Required Action and associated Completion Time of 
Condition A are not met, the plant must be placed in a lower MODE 
because either the RCS remained in an unacceptable P/T region for 
an extended period of increased stress or a sufficiently severe 
event caused entry into an unacceptable region. Either 
possibility indicates a need for more careful examination of the 
event, best accomplished with the RCS at reduced pressure and 
temperature. In reduced pressure and temperature conditions, the 
possibility of propagation with undetected flaws is decreased.  

If the required restoration activity cannot be accomplished 
within 30 minutes, Required Action B.1 and Required Action B.2 
must be implemented to reduce pressure and temperature.  

If the required evaluation for continued operation cannot be 
accomplished within 72 hours or the results are indeterminate or 
unfavorable, action must proceed to reduce pressure and 
temperature as specified in Required Action B.1 and Required 
Action B.2. A favorable evaluation must be completed and 
documented before returning to operating pressure and temperature 
conditions.  

Pressure and temperature are reduced by bringing the plant to 
MODE 3 within 6 hours and to MODE 5 with RCS pressure 
significantly reduced and limited by LCO 3.4.12, Low Temperature 
Overpressure Protection (LTOP). within 36 hours.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems.  

C.1 and C.2 

Actions must be initiated immediately to correct operation 
outside of the P/T limits at times other than when in MODE 1, 2, 
3, or 4, so that the RCPB is returned to a condition that has 
been verified by stress analysis.
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BASES 

ACTIONS 

C.1 and C.2 (continued) 

The immediate Completion Time reflects the urgency of initiating 
action to restore the parameters to within the analyzed range.  
Most violations will not be severe, and the activity can be 
accomplished in this time in a controlled manner.  

Besides restoring operation within limits, an evaluation is 
required to determine if RCS operation can continue. The 
evaluation must verify that the RCPB integrity remains acceptable 
and must be completed prior to entry into MODE 4. Several 
methods may be used, including comparison with pre-analyzed 
transients in the stress analyses, or inspection of the 
components.  

ASME Code, Section XI, Appendix E (Ref. 7), may be used to 
support the evaluation. However, its use is restricted to 
evaluation of the vessel beltline.  

Condition C is modified by a Note requiring Required Action C.2 
to be completed whenever the Condition is entered. The Note 
emphasizes the need to perform the evaluation of the effects of 
the excursion outside the allowable limits. Restoration alone 
per Required Action C.1 is insufficient because higher than 
analyzed stresses may have occurred and may have affected the 
RCPB integrity.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.3.1 

Verification that operation is within the PTLR limits is required 
every 30 minutes when RCS pressure and temperature conditions are 
undergoing planned changes. This Frequency is considered 
reasonable in view of the control room indication available to 
monitor RCS status. Heatup and cooldown limits are specified in 
hourly increments (i.e., the heatup and cooldown limits are based 
on the temperature change averaged over a one hour period). Also,
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SURVEILLANCE REQUIREMENTS 

SR 3.4.3.1 (continued) 

since temperature rate of change limits are specified in hourly 
increments, 30 minutes permits assessment and correction for 
minor deviations within a reasonable time.  

Surveillance for heatup, cooldown, or ISLH testing may be 
discontinued when the definition given in the relevant plant 
procedure for ending the activity is satisfied.  

This SR is modified by a Note that only requires this SR to be 
performed during system heatup, cooldown, and ISLH testing. No 
SR is given for criticality operations because LCO 3.4.2 contains 
a more restrictive requirement.  

REFERENCES 1. WCAP-7924-A, July 1972.  

2. 10 CFR 50, Appendix G.  

3. ASME, Boiler and Pressure Vessel Code, Section III, 
Appendix G.  

4. ASTM E 185-70.  

5. 10 CFR 50, Appendix H.  

6. Regulatory Guide 1.99, Revision 2, May 1988.  

7. ASME, Boiler and Pressure Vessel Code, Section XI, 
Appendix E.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.4 RCS Loops -MODES 1 and 2 

BASES 

BACKGROUND The primary function of the RCS is removal of the heat generated 
in the fuel due to the fission process, and transfer of this 
heat, via the steam generators (SGs)., to the secondary plant.  

The secondary functions of the RCS include: 

a. Moderating the neutron energy level to the thermal state, 
to increase the probability of fission; 

b. Improving the neutron economy by acting as a reflector; 

c. Carrying the soluble neutron poison, boric acid; 

d. Providing a second barrier against fission product release 
to the environment; and 

e. Removing the heat generated in the fuel due to fission 
product decay following a unit shutdown.  

The reactor coolant is circulated through four loops connected in 
parallel to the reactor vessel, each containing an SG, a reactor 
coolant pump (RCP), and appropriate flow and temperature 
instrumentation for both control and protection. The reactor 
vessel contains the fuel. The SGs provide the heat sink to the 
isolated secondary coolant. The RCPs circulate the coolant 
through the reactor vessel and SGs at a sufficient rate to ensure 
proper heat transfer and prevent fuel damage. This forced 
ci rcul ati on of the reactor cool ant ensures mixing of the cool ant 
for proper boration and chemistry control.  

Calculations have shown that reactor heat equivalent to 10% rated 
power can be removed via the steam generators with natural 
circulation without violating DNBR limits. This analysis assumed 
conservative flow resistances including steam generator tube 
plugging and a lock rotor in each loop (Ref.1).
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BASES 

APPLICABLE SAFETY ANALYSES 

Safety analyses contain various assumptions for the des-ign 
bases accident initial conditions including RCS pressure, 
RCS temperature, reactor power level, core parameters, and safety 
system setpoints. The important aspect for this LCO is the 
reactor coolant forced flow rate, which is represented by the 
number of RCS loops in service.  

Both transient and steady state analyses have been performed to 
establish the effect of flow on the departure from nucleate 
boiling (DNB). The transient and accident analyses for the plant 
have been performed assuming four RCS loops are in operation.  
The majority of the plant safety analyses are based on initial 
conditions at high core power or zero power. The accident 
analyses that are most important to RCP operation are the four 
pump coastdown, single pump locked rotor, single pump (broken 
shaft or coastdown), and rod withdrawal events (Ref. 1).  

Steady state DNB analysis has been performed for the four RCS 
loop operation. For four RCS loop operation, the steady state 
DNB analysis, which generates the pressure and temperature Safety 
Limit (SL) (i.e., the departure from nucleate boiling ratio 
(DNBR) limit) assumes a maximum power level of 109% RTP. This is 
the design overpower condition for four RCS loop operation. The 
value for the accident analysis stet of the nuclear overpower 
(high flux) trip is 108% and is based on an analysis assumption 
that bounds possible instrumentation errors. The DNBR limit 
defines a locus of pressure and temperature points that result in 
a minimum DNBR greater than or equal to the critical heat flux 
correlation limit.  

The plant is designed to operate with all RCS loops in operation 
to maintain DNBR above the SL, during all normal operations and 
anticipated transients. By ensuring heat transfer in the 
nucleate boiling region, adequate heat transfer is provided 
between the fuel cladding and the reactor coolant.  

RCS Loops -MODES 1 and 2 satisfy Criterion 2 of 10 CFR 50.36.
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BASES

The purpose of this LCO is to require an adequate forced flow 
rate for core heat removal. Flow is represented by the number of 
RCPs in operation for removal of heat by the SGs. To meet safety 
analysis acceptance criteria for DNB, four pumps are required at 
rated power.  

An OPERABLE RCS loop consists of an OPERABLE RCP in operation 
providing forced flow for heat transport and an OPERABLE SG in 
accordance with the Steam Generator Surveillance Program.

APPLICABILITY In MODES 1 and 2, the reactor is critical and thus has the 
potential to produce maximum THERMAL POWER. Thus, to ensure that 
the assumptions of the accident analyses remain valid, all RCS 
loops are required to be OPERABLE and in operation in these MODES 
to prevent DNB and core damage.  

The decay heat production rate is much lower than the full power 
heat rate. As such, the forced circulation flow and heat sink 
requirements are reduced for lower, noncritical MODES as 
indicated by the LCOs for MODES 3, 4, and 5.  

Operation in other MODES is covered by:

3.4.5, 
3.4.6, 
3.4.7, 
3.4.8, 
3. 9.4,'

LCO 3. 9.5,

"RCS Loops- MODE 3"; 
"RCS Loops - MODE 4"; 
"RCS Loops- MODE 5, Loops Filled";
"RCS Loops- MODE 5, Loops Not Filled"; 
"Residual Heat Removal (RHR) and Coolant 
Circulation -High Water Level" (MODE 6); and 

"Residual Heat Removal (RHR) and Coolant 
Circulation -Low Water Level" (MODE 6).

ACTIONS A.1 

If the requirements of the LCO are not met, the Required Action 
is to reduce power and bring the plant to MODE 3. This lowers 
power level and thus reduces the core heat removal needs and 
minimizes the possibility of violating DNB limits.
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BASES 

ACTIONS A.1 (continued) 

The Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
orderly manner and without challenging safety systems..  

SURVEI LLANCE REQUIREMENTS 

SR 3.4.4.1 

This SR requires verification every 12 hours that each RCS loop 
is in operation. Verification can be based on flow rate, 
temperature, or pump status monitoring, which help ensure that 
forced flow is providing heat removal while maintaining the 
margin to DNB. The Frequency of 12 hours is sufficient 
considering other indications and alarms available to the 
operator in the control room to monitor RCS loop performance.  

REFERENCES 1. FSAR, Section 14.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.5 RCS Loops -MODE 3 

BASES 

BACKGROUND In MODE 3, the primary function of the reactor coolant is removal 
of decay heat and transfer of this heat, via the steam generator 
(SG), to the secondary plant fluid. The secondary function of 
the reactor coolant is to act as a carrier for soluble neutron 
poison, boric acid.  

The reactor coolant is circulated through four RCS loops, 
connected in parallel to the reactor vessel, each containing an 
SG, and a reactor coolant pump (RCP). Appropriate flow, 
pressure, and temperature instrumentation are available for 
control, protection, and indication. The reactor vessel contains 
the fuel. The SGs provide the heat sink. The RCPs circulate the 
water through the reactor vessel and SGs at a sufficient rate to 
ensure proper heat transfer and prevent fuel damage.  

In MODE 3, RCPs are used to provide forced circulation for heat 
removal during heatup and cooldown. The MODE 3 decay heat 
removal requirements are low enough that a single RCS loop with 
one RCP running is sufficient to remove core decay heat.  
However, two RCS loops are required to be OPERABLE to ensure 
redundant capability for decay heat removal.  

Calculations have shown that reactor decay heat equivalent to 10% 
rated power can be removed via the steam generators with natural 
circulation. This analysis assumed conservative flow resistences 
including steam generator tube p1luggi ng and a lock rotor in each 
loop (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

Whenever the reactor trip breakers (RTBs) are in the closed 
position and the control rod drive mechanisms (CRDMs) are 
energized, an inadvertent rod withdrawal from subcritical, 
resulting in a power excursion, is possible. Such a transient 
could be caused by a malfunction of the rod control system. In 
addition, the possibility of a power excursion due to the 
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

ejection of an inserted control rod is possible with the breakers 
closed or open. Such a transient could be caused by the 
mechanical failure of a CRDM.  

Therefore, in MODE 3 with RTBs in the closed position and Rod 
Control System capable of rod withdrawal, uncontrolled control 
rod withdrawal from subcritical is postul ated and requi res at 
least two RCS loops to be OPERABLE and in operation to ensure 
that the accident analyses limits are met. For those conditions 
when the Rod Control System is not capable of rod withdrawal, two 
RCS loops are required to be OPERABLE, but only one RCS loop is 
required to be in operation to be consistent with MODE 3 accident 
analyses.  

Failure to provide decay heat removal may result in challenges to 
a fission product barrier. The RCS loops are part of the primary 
success path that functions or actuates to prevent or mitigate a 
Design Basis Accident or transient that either assumes the 
failure of, or presents a challenge to, the integrity of a 
fission product barrier.  

RCS Loops -MODE 3 satisfy Criterion 3 of 10 CFR 50.36.  

LCO The purpose of this LCO is to require that at least two RCS loops 
be OPERABLE. In MODE 3 with the RTBs in the closed position and 
Rod Control System capable of rod withdrawal, two RCS loops must 
be in operation. Two RCS loops are required to be in operation 
in MODE 3 with RTBs closed and Rod Control System capable of rod 
withdrawal due to the postulation of a power excursion because of 
an uncontrolled rod withdrawal. The required number of RCS loops 
in operation ensures that the Safety Limit criteria will be met 
for all of the postulated accidents.  

With the RTBs in the open position, or the CRDMs de-energized, 
the Rod Control System is not capable of rod withdrawal; 
therefore, only one RCS loop in operation is necessary to ensure 
removal of decay heat from the core and homogenous boron 
concentration throughout the RCS. An additional RCS loop is
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RCS Loops- MODE 3 
B 3.4.5 

BASES 

LCO (conti nued) 

required to be OPERABLE to ensure redundant decay heat removal 
capability..  

The Note permits all RCPs to be not be in operation for :5 1 hour 
per 8 hour period. The purpose of the Note is to permit 
performance of required tests or maintenance that can only be 
performed with all reactor coolant pumps not in operation. The 
1 hour time period specified is acceptable because operating 
experience ha s shown that boron stratification is not a problem 
during this short period with no forced flow.  

Utilization of the Note is permitted provided the following 
conditions are met, along with any other conditions imposed by 
test or maintenance procedures: 

a. No operations are permitted that would dilute the RCS boron 
concentration, thereby maintaining the margin to 
criticality. Boron reduction is prohibited because a 
uniform concentration distribution throughout the RCS 
cannot be ensured when in natural circulation; and 

b. Core outlet temperature is maintained at least 10OF below 
saturation temperature, so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

An OPERABLE RCS loop consists of one OPERABLE RCP and one 
OPERABLE SG in accordance with the Steam Generator Tube 
Surveillance Program, which has the minimum water level specified 
in SR 3.4.5.2. An RCP is OPERABLE if it is capable of being 
powered and is able to provide forced flow if required.  

APPLICABILITY In MODE 3, this LCO ensures forced circulation of the reactor 
coolant to remove decay heat from the core and to provide proper 
boron mixing. The most stringent condition of the LCO, that is.  
two RCS loops OPERABLE and two RCS loops in operation, applies to 
MODE 3 with RTBs in the closed position. The least stringent
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RCS Loops- MODE 3 
B 3.4.5

BASES

APPLICABILITY (continued)

condition, that is, two RCS loops OPERABLE and one RCS loop in 
operation, applies to MODE 3 with the RTBs open.  

Operation in other MODES is covered by:

3.4.4, 
3.4.6, 
3.4.7, 
3.4.8, 
3.9.4,

LCO 3. 9. 5,

"RCS Loops- MODES 1 and 2"; 
"RCS Loops- MODE 4"; 
"RCS Loops- MODE 5, Loops Filled"; 
"RCS Loops- MODE 5, Loops Not Filled"; 
"Residual Heat Removal (RHR) and Coolant 
Circulation- High Water Level" (MODE 6); and 
"Residual Heat Removal (RHR) and Coolant 
Circulation- Low Water Level" (MODE 6).

If one required RCS loop is inoperable, redundancy for forced 
circulation heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status within 
the Completion Time of 72 hours. This time allowance is a 
justified period to be without the redundant, nonoperating loop 
because a single loop in operation has a heat transfer capability 
greater than that needed to remove the decay heat produced in the 
reactor core and because of the low probability of a failure in 
the remaining ioop occurring during this period.  

B.1 

If restoration is not possible within 72 hours, the unit must be 
brought to MODE 4. In MODE 4, the unit may be placed on the 
Residual Heat Removal System. The additional Completion Time of 
12 hours is compatible with required operations to achieve 
cooldown and depressurization from the existing plant conditions 
in an orderly manner and without challenging plant systems.
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RCS Loops- MODE 3 
B 3.4.5 

BASES 

ACTIONS (continued) 

C.1 and C.2 

If the required RCS loop is not in operation, and the RTBs are 
closed and Rod Control System is capable of rod withdrawal, the 
Required Action is either to restore the required RCS loop to 
operation or to de-energize all CRDMs by opening the RTBs or 
de-energizing the motor generator (MG) sets. When the RTBs are 
in the closed position and Rod Control System are capable of rod 
withdrawal, it is postulated that a power excursion could occur 
in the event of an inadvertent control rod withdrawal. This 
mandates having the heat transfer capacity of two RCS loops in 
operation. If only one loop is in operation, the RTBs must be 
opened. The Completion Times of 1 hour to restore the required 
RCS loop to operation or de-energize all CRDMs is adequate to 
perform these operations in an orderly manner without exposing 
the unit to risk for an undue time period.  

D.1, D.2. and D.3 

If two required RCS loops are inoperable or no RCS loop is in 
operation, except as during conditions permitted by the Note in 
the LCO section, all CRDMs must be de-energized by opening the 
RTBs or de-energizing the MG sets. All operations involving a 
reduction of RCS boron concentration must be suspended, and 
action to restore one of the RCS loops to OPERABLE status and 
operation must be initiated. Boron dilution requires forced 
circulation for proper mixing, and opening the RTBs or 
de-energizing the MG sets removes the possibility of an 
inadvertent rod withdrawal. The immediate Completion Time 
reflects the importance of maintaining operation for forced 
circulation heat removal. The action to restore must be 
continued until one loop is restored to OPERABLE status and 
operation.
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RCS Loops -MODE 3 
B 3.4.5 

BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.4.5.1 

This SR requires verification every 12 hours that the required 
loops are in operation. Verification can be based on flow rate, 
temperature, or pump status monitoring, which ensure that forced 
flow is providing heat removal. The Frequency of 12 hours is 
sufficient considering other indications and alarms available to 
the operator in the control room to monitor RCS loop performance.  

SR 3.4.5.2 

SR 3.4.5.2 requires verification of SG OPERABILITY. SG 
OPERABILITY is verified by ensuring that the actual secondary 
side water level is 715. (wide range equivalent) for each 
required loop. Depending on plant conditions, either wide range 
or narrow range SG level instruments may be used to verify this 
SR is met. Operators may be required to adjust the indicated 
level to compensate for the effects of SG temperature. If the SG 
secondary side actual water level is < 71%, the tubes may become 
uncovered and the associated loop may not be capable of providing 
the heat sink for removal of the decay heat. The 12 hour 
Frequency is considered adequate in view of other indications 
available in the control room to alert the operator to a loss of 
SG level.  

SR 3.4.5.3 

Verification that the required RCPs are OPERABLE ensures that an 
additional RCP can be placed in operation, if needed, to maintain 
decay heat removal and reactor coolant circulation. Verification 
is performed by verifying proper breaker alignment and power 
availability to the required RCPs.  

REFERENCES None.
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RCS Loops - MODE 4 
B 3.4.6 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.6 RCS Loops -MODE 4 

BASES 

BACKGROUND In MODE 4, the primary function of the reactor coolant is the 
removal of decay heat and the transfer of this heat to either the 
steam generator (SG) secondary side coolant or the component 
cooling water via the residual heat removal (RHR) heat 
exchangers. The secondary function of the reactor coolant is to 
act as a carrier for soluble neutron poison, boric acid.  

The reactor coolant is circulated through four RCS loops 
connected in parallel to the reactor vessel, each loop containing 
a SG and a reactor coolant pump (RCP). Appropriate flow, 
pressure, and temperature instrumentation are available for 
control, protection, and indication. The RCPs and RHR pumps 
circulate the coolant through the reactor vessel and SGs at a 
sufficient rate to ensure proper heat transfer and to prevent 
boric acid stratification.  

Each RHR loop consists of one RHR pump and one RHR heat exchanger 
as well as associated piping and valves to transfer heat between 
the RHR heat exchanger and the core. Although either RHR heat 
exchanger may be credited for either RHR loop, one RHR heat 
exchanger must be OPERABLE for each OPERABLE RHR loop.  

In MODE 4, either RCPs or 'RHR loops can be used to provide forced 
circulation. The intent of this LCO is to provide forced flow 
from at least one RCP or one RHR loop for decay heat removal and 
transport. The flow provided by one RCP loop or RHR loop is 
adequate for decay heat removal. The other intent of this LCO is 
to require that two paths be available to provide redundancy for 
decay heat removal.  

When the boron concentration of the RCS is reduced, the process 
should be uniform to prevent sudden reactivity changes. Mixing 
of the reactor coolant will be sufficient to maintain a uniform 
boron concentration if at least one reactor coolant pump or one 
residual heat removal pump is running while boron concentration 
is being changed. The residual heat removal pump will circulate 
the primary system volume in approximately one half hour. Boron
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RCS Loops - MODE 4 
B 3.4.6 

BASES 

BACKGROUND (Conti nued) 

concentration in the pressurizer is not a concern because of the 
low pressurizer volume and because the pressurizer boron 
concentration will be higher than that of the rest of the reactor 
coolant.  

Calculations have shown that reactor decay heat equivalent to 105.  
rated power can be removed via the steam generators with natural 
circulation. This analysis assumed conservative flow resistances 
including steam generator tube plugging and a lock rotor in each 
loop (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

In MODE 4, RCS circulation is considered in the 
determination of the time available for mitigation of the 
accidental boron dilution event. The RCS and RHR loops provide 
this circulation.  

RCS Loops- MODE 4 satisfy Criterion 4 of 10 CFR 50.36.  

LCO The purpose of this LCO is to require that at least two loops be 
OPERABLE in MODE 4 and that one of these loops be in operation.  
The LCO allows the two loops that are required to be OPERABLE to 
consist of any combination of RCS loops and RHR loops. Any one 
loop in operation provides enough flow to remove the decay heat 
from the core with forced circulation. An additional loop is.  
required to be OPERABLE to provide redundancy for heat- removal.  

Note 1 permits all RCPs and RHR pumps to not be in operation for 
:g 1 hour per 8 hour period. The purpose of the Note is to permit 
performance of required tests or maintenance that can only be 
performed with no forced circulation. The 1 hour time period is 
acceptable because operating experience has shown that boron 
stratification is not a problem during this short period with no 
forced flow.  
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RCS Loops- MODE 4 
B 3.4.6 

BASES 

LCO (continued) 

Utilization of Note 1 is permitted provided the following 
conditions are met along with any other conditions imposed by 
test or maintenance procedures: 

a. No operations are permitted that would dilute the RCS boron 
concentration, therefore maintaining the margin to 
criticality. Boron reduction is prohibited because a 
uniform concentration distribution throughout the RCS 
cannot be ensured when in natural circulation; and 

b. Core outlet temperature is maintained at least 10OF below 
saturation temperature, so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

Note 2 requires that the reactor coolant pump starting 
requirments of LCO 3.4.12, Low Temperature Overpressure 
Protection (LTOP), must be met before the start of an RCP with 
any RCS co ld leg temperature less than or equal to the LTOP 
arming temperature. This restraint is to prevent a low 
temperature overpressure event due to a thermal transient when an 
RCP is started.  

An OPERABLE RCS loop comprises an OPERABLE RCP and an OPERABLE SG 
in accordance with the Steam Generator Tube Surveillance Program, 
which has the minimum water level specified in SR 3.4.6.2.  

Similarly for the RHR System, an OPERABLE RHR loop comprises an 
OPERABLE RHR pump capable of providing forced flow to an OPERABLE 
RHR heat exchanger. RCPs and RHR pumps are OPERABLE if they are 
capable of being powered and are able to provide forced flow if 
requi red.  

APPLICABILITY In MODE 4, this LCO ensures forced circulation of the reactor 
coolant to remove decay heat from the core and to provide proper 
boron mixing. One loop of either RCS or RHR provides sufficient 
circulation for these purposes. However, two loops consisting of 
any combination of RCS and RHR loops are required to be OPERABLE 
to meet single failure considerations.
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RCS Loops- MODE 4 
B 3.4.6

BASES

APPLICABILITY (continued)

Operation in other MODES is covered by:

3.4.4, 
3.4.5, 
3.4.7, 
3.4.8, 
3.9.4,

LCO 3. 9.5,

"RCS Loops- MODES 1 and 2"; 
"RCS Loops- MODE 3"; 
"RCS Loops- MODE 5, Loops Filled"; 
"RCS Loops -MODE 5. Loops Not Filled"; 
"Residual Heat Removal (RHR) and Coolant 
Circulation- High Water Level" (MODE 6.); and 

"Residual Heat Removal (RHR) and Coolant 
Circulation -Low Water Level" (MODE 6).

A. 1

If one required RCS loop is inoperable and two RHR loops are 
inoperable, redundancy for heat removal is lost. Action must be 
initiated to restore a second RCS or RHR loop to OPERABLE status.  
The immediate Completion Time reflects the importance of 
maintaining the availability of two paths for heat removal.  

B.1 

If one required RHR loop is OPERABLE and in operation and there 
are no RCS loops OPERABLE, an inoperable RCS or RHR loop must be 
restored to OPERABLE status to provide a redundant means for 
decay heat removal.  

If the parameters that are outside the limits cannot be restored, 
the unit must be brought to MODE 5 within 24 hours. Bringing the 
unit to MODE 5 is a conservative action with regard to decay heat 
removal. With only one RHR loop OPERABLE, redundancy for decay 
heat removal is lost and, in the event of a loss of the only 
OPERABLE RHR loop, it would be safer to initiate that loss from 
MODE 5 ( 200'F) rather than MODE 4 (200 to 3000F). The 
Completion Time of 24 hours is a reasonable time, based on 
operating experience, to reach MODE 5 from MODE 4 in an orderly 
manner and without challenging plant systems.

INDIN PONT 3B 3..6-4Revision [Rev.0], 00/00/00

ACTIONS

INDIAN POINT 3 B 3.4.6 - 4



RCS Loops -MODE 4 
B 3.4.6 

BASES 

ACTIONS (continued) 

C.1 and C.2 

If no loop is OPERABLE or in operation, except during conditions 
permitted by Note 1 in the LCO section, all operations involving 
a reduction of RCS boron concentration must be suspended and 
action to restore one RCS or RHR loop to OPERABLE status and in 
operation must be initiated. Boron dilution requires forced 
circulation for proper mixing, and the margin to criticality must 
not be reduced in this type of operation. The immediate 
Completion Times reflect the importance of maintaining operation 
for decay heat removal. The action to restore must be continued 
until one loop is restored to OPERABLE status and operation.  

SUR VETILLANCE REQUIREMENTS 

SR 3.4.6.1 

This SR requi res verification every 12 hours that one RCS or RHR 
loop is in operation. Verification includes flow rate, 
temperature, or pump status monitoring, which help ensure that 
forced flow is providing heat removal. The Frequency of 12 hours 
is sufficient considering other indications and alarms available 
to the operator in the control room to monitor RCS and RHR loop 
performance.  

SR 3.4.6.2 

SR 3.4.6.2 requires verification of SG OPERABILITY. SG 
OPERABILITY is verified by ensuring that the actual secondary 
side water level is t 71% (wide range equivalent) for each 
required loop. Depending on plant conditions, either wide range 
or narrow range SG level instruments may be used to verify this 
SR is met. Operators may be required to adjust the indicated 
level to compensate for the effects of SG temperature. If the SG 
secondary side actual water level is < 71%, the tubes may become 
uncovered and the associated loop may not be capable of providing 
the heat sink necessary for removal of decay heat. The 12 hour
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RCS Loops -MODE 4 
B 3.4.6

BASES

SURVEI LLANCE REQUIREMENTS

SR 3.4.6.2 (continued) 

Frequency is considered adequate in view of other indications 
available in the control room to alert the operator to the loss 
of SG level.  

SR 3.4.6.3 

Verification that the required pump is OPERABLE ensures that an 
additional RCS or RHR pump can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant circulation.  
Verification is performed by verifying proper breaker alignment 
and power available to the required pump and associated support 
systems. The Frequency of 7 days is considered reasonable in 
view of other administrative controls available and has been 
shown to be acceptable by operating experience.

REFERENCES 1. FSAR Chapter 14.
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RCS Loops- MODE.5, Loops Filled 
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 RCS Loops -MODE 5, Loops Filled 

BASES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of the 
reactor coolant is the removal of decay heat and transfer this 
heat either to the steam generator (SG) secondary side coolant, 
via natural circulation (Ref. 1), or the component cooling water 
via the residual heat removal (RHR) heat exchangers. While the 
principal means for decay heat removal is via the RHR System, the 
SGs, via natural circulation (Ref. 1), are specified as a backup 
means for redundancy. Even though the SGs cannot produce steam 
in this MODE, they are capable of being a heat sink due to their 
large contained volume of secondary water. As long as the SG 
secondary side water is at a lower temperature than the reactor 
coolant, heat transfer will occur. The rate of heat transfer is 
directly proportional to the temperature difference. The 
secondary function of the reactor coolant is to act as a carrier 
for soluble neutron poison, boric acid.  

In MODE 5 with RCS loops filled, the reactor coolant is 
circulated by means of two RHR loops connected to the RCS, each 
loop containing an RHR heat exchanger, an RHR pump, and 
appropriate flow and temperature instrumentation for control, 
protection, and indication. One RHR pump circulates the water 
through the RCS at a sufficient rate to prevent boric acid 
stratification. The boron concentration in the pressurizer is of 
no concern because of the low pressurizer volume and because the 
pressurizer boron concentration will be higher than the rest of 
the reactor coolant.  

Each RHR loop consists of one RHR pump and one RHR heat exchanger 
as well as associated piping and valves to transfer heat between 
the RHR heat exchanger and the core. Although either RHR heat 
exchanger may be credited for either RHR loop, one RHR heat 
exchanger must be OPERABLE for each OPERABLE RHR loop.  

The number of loops in operation can vary to suit the operational 
needs. The intent of this LCO is to provide forced flow from at 
least one RHR loop for decay heat removal and transport. The 
flow provided by one RHR loop is adequate for decay heat removal.
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RCS Loops -MODE 5, Loops Filled 
B.3.4.7 

BASES 

BACKGROUND (Continued) 

The other intent of this LCO is to require that a second path be 
available to provide redundancy for heat removal.  

The LCO provides for redundant paths of decay heat removal 
capability. The first path can be an RHR loop that must be 
OPERABLE and in operation. The second path can be another 
OPERABLE RHR loop or maintaining one SG with secondary side water 
level ! 71% (wide range equivalent) to provide an alternate 
method for decay heat removal via natuaral circulation (Ref. 1).  

When using a SG depending on natural circulation as the backup 
decay heat removal system in Mode 5, consideration should be 
given to the potential need for the following: (1) the ability 
to pressurize and control pressure in the RCS, (2) secondary side 
water level in the SG relied upon for decay heat removal, (3) 
availability of a supply of feedwater. and (4) availability of an 
auxiliary feedwater pump capable of injecting into the 
relied-upon SG (Ref.1).  

During natural circulation, the SG secondary side water may boil 
creating the need to release steam through the atmospheric relief 
valves or other openings that may exist during shutdown 
conditions. Therefore, consideration should be given to avoiding 
the potential for pressurization of the SG secondary side. It is 
also important to note that during the decay heat removal using 
natural circulation, a MODE change (MODE 5 to MODE 4) could occur 
due to heat up of the RCS (Ref.1).  

APPLICABLE SAFETY ANALYSES 

In MODE 5, RCS circulation is considered in the determination of 
the time available for mitigation of the accidental boron 
dilution event. The RHR loops provide this circulation.  

RCS Loops -MODE 5 (Loops Filled) satisfy Criterion 4 of 10 CFR 
50.36.
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RCS Loops -MODE 5, Loops Filled 
B 3.4.7 

BASES 

LCO The purpose of this LCO is to require that at least one of the 
RHR loops be OPERABLE and in operation with an additional RHR 
loop OPERABLE or one SG with secondary side water level ! 71% 
(wide range equivalent). One RHR loop provides sufficient forced 
circulation to perform the safety functions of the reactor 
coolant under these conditions. An additional RHR loop is 
required to be OPERABLE to meet single failure considerations.  
However, if the standby RHR loop is not OPERABLE, an acceptable 
alternate method is one SG with secondary side water level ;-, 71% 
(wide range equivalent). Should the operating RHR loop fail, the 
SG could be used to remove the decay heat via natural 
ci rcul ati on.  

Note 1 permits all RHR pumps to not be in operation 1 hour per 
8 hour period. The purpose of the Note is to permit testing and 
maintenance that can be performed only when in MODE 5 with no 
forced circulation. This allowance is acceptable because 
operating experience has shown that boron stratification is not 
likely during this short period with no forced flow.  

Utilization of Note 1 is permitted provided the following 
conditions are met, along with any other conditions imposed by 
maintenance or test procedures: 

a. No operations are permitted that would dilute the RCS boron 
concentration, therefore maintaining the margin to 
criticality. Boron reduction is prohibited because a 
uniform concentration distribution throughout the RCS 
cannot be ensured when in natural circulation: and 

b. Core outlet temperature is maintained t 10'F below 
saturation temperature, so that no vapor bubble may form 
and possibly cause a natural circulation flow obstruction.  

Note 2 allows one RHR loop to be inoperable for a period of up to 
2 hours, provided that the other RHR loop is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable loop during MODE 5 with no forced 
circulation.
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RCS Loops- MODE 5, Loops Filled 
B 3.4.7 

BASES 

LCO (continued) 

Note 3 requires that the reactor coolant pump starting 
requirements of LCO 3.4.12, Low Temperature Overpressure 
Protection (LTOP), must be met before the start of a reactor 
coolant pump (RCP) with an RCS cold leg temperature less than the 
LTOP arming temperature specified in LCO 3.4.12, Low Temperature 
Overpressure Protection (LTOP), are met. This restriction is to 
prevent a low temperature overpressure event due to a thermal 
transient when an RCP is started.  

Note 4 provides for an orderly transition from MODE 5 to MODE 4 
during a planned heatup by permitting removal of RHR loops from 
operation when at least one RCS loop is in operation. This Note 
provides for the transition to MODE 4 where an RCS loop is 
permitted to be in operation and replaces the RCS circulation 
function provided by the RHR loops.  

RHR pumps are OPERABLE if they are capable of being powered and 
are able to provide flow if required. An OPERABLE SG can perform 
as a heat sink with forced flow or natural circulation when it 
has an adequate water level and is OPERABLE in accordance with 
the Steam Generator Tube Surveillance Program.  

If the SG being credited as the redundant method of decay heat 
removal depends on natural circulation (Ref.1), the SG is 
considered OPERABLE only if: 

a. RCS loop and reactor pressure vessel filling and venting 
are complete: and, 

b. RCS pressure has been maintained 100 psig since the most 
recent filling and venting.  

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation of the reactor coolant to remove decay heat from the 
core and to provide proper boron mixing. One loop of RHR 
provides sufficient circulation for these purposes. However, one 
additional RHR loop is required to be OPERABLE, or the actual
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RCS Loops- MODE 5, Loops Filled 
B 3.4.7 

BASES 

APPLICABILITY (continued) 

secondary side water level of at least one SG is required to be 
71% (wide range equivalent).  

Operation in other MODES is covered by: 

LCO 3.4.4, "RCS Loops- MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops -MODE 3"; 
LCO 3.4.6, "RCS Loops -MODE 4"; 
LCO 3.4.8, "RCS Loops- MODE 5, Loops Not Filled'; 
LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant 

Circulation -High Water Level" (MODE 6); and 
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant 

Circulation -Low Water Level" (MODE 6).  

ACTIONS A.1 and A.2 

If one RHR loop is inoperable and the required SG has secondary 
side water level < 71% (wide range equivalent) redundancy for 
heat removal is lost. Action must be initiated immediately to 
restore a second RHR loop to OPERABLE status or to restore the 
required SG secondary side water level. Either Required 
Action A.1 or Required Action A.2 will restore redundant heat 
removal paths. The immediate Completion Time reflects the 
importance of maintaining the availability of two paths for heat 
removal.  

B.1 and B.2 

If no RHR loop is in operation, except during conditions 
permitted by Note 1, or if no loop is OPERABLE, all operations 
involving a reduction of RCS boron concentration must be 
suspended and action to restore one RHR loop to OPERABLE status 
and in operation must be initiated. To prevent boron dilution, 
forced circulation is required to provide proper mixing and 
preserve the margin to criticality in this type of operation.  
The immediate Completion Times reflect the importance of 
maintaining operation for heat removal.
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RCS Loops -MODE 5, Loops Filled 
B 3.4.7 

BASES 

SURVEI LLANCE REQUI REMENTS 

SR 3.4.7.1 

This SR requires verification every 12 hours that the required 
loop is in operation. Verification includes flow rate, 
temperature, or pump status monitoring, which help ensure that 
forced flow is providing heat removal. The Frequency of 12 hours 
is sufficient considering other indications 'and alarms available 
to the operator in the control room to monitor RHR loop 
performance.  

SR 3.4.7.2 

Verifying that at least one SG is OPERABLE by ensuring the 
secondary side water level ;_ 71% (wide range equivalent) ensures 
an alternate decay heat removal method, via natural circulation, 
in the event that the second RHR loop is not OPERABLE. If both 
RHR loops are OPERABLE, this Surveillance is not needed. The 
12 hour Frequency is considered adequate in view of other 
indications available in the control room to alert the operator 
to the loss of SG level.  

SR 3.4.7.3 

Verification that a second RHR pump is OPERABLE ensures that an 
additional pump can be placed in operation, if needed, to 
maintain decay heat removal and reactor coolant circulation.  
Verification is performed by verifying proper breaker alignment 
and power available to the RHR pump. If secondary side water 
level is ;-, 71% (wide range equivalent) in at least one SG, this 
Surveillance is not needed. The Frequency of 7 days is 
considered reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.
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RCS Loops- MODE 5, Loops Filled 
B 3.4.7

BASES

REFERENCES 1. NRC Information Notice 95-35, "Degraded Ability of Steam 
Generators to Remove Decay Heat by Natural Circulation."
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RCS Loops -MODE 5, Loops Not Filled 
B 3.4.8

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.8 RCS Loops-MODE 5, Loops Not Filled 

BASES

In MODE 5 with the RCS 
the reactor coolant is 
fuel, and the transfer 
water via the residual 
steam generators (SGs) 
loops are not filled.  
coolant is to act as a 
boric acid.

loops not filled, the primary function of 
the removal of decay heat generated in the 
of this heat to the component cooling 
heat removal (RHR) heat exchangers. The 
are not available as a heat sink when the 
The secondary function of the reactor 
carrier for the soluble neutron poison,

In MODE 5 with loops not filled, only RHR pumps can be used for 
coolant circulation. The number of pumps in operation can vary 
to suit the operational needs. The intent of this LCO is to 
provide forced flow from at least one RHR pump for decay heat 
removal and transport and to require that two loops be available 
to provide redundancy for heat removal.  

Each RHR loop consists of one RHR pump and one RHR heat exchanger 
as well as associated piping and valves to transfer decay heat, 
between the RHR heat exchanger and the core. Although either RHR 
heat exchanger may be credited for either RHR loop, one RHR heat 
exchanger must be OPERABLE, for each OPERABLE RHR loop.  

APPLICABLE SAFETY ANALYSES 

In MODE 5, RCS circulation is considered in the 
determination of the time available for mitigation of the 
accidental boron dilution event. The RHR loops provide this 
circulation. The flow provided by one RHR loop is adequate for 
heat removal and for boron mixing.  

RCS loops in MODE 5 (loops not filled) satisfy Criterion 4 of 10 
CFR 50.36.

INDIN PONT 3B 3..8-1Revision [Rev.O], 00/00/00

BACKGROUND

INDIAN POINT 3 B 3.4.8 - 1



RCS Loops-MODE 5, Loops Not Filled 
B 3.4.8

BASES

LCO

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat 
removal and coolant circulation by the RHR System.

Operation in other MODES is covered by:

3.4.4, 
3.4.5, 
3.4.6, 
3.4.7, 
3.9.4,

LCO 3.9.5,

"RCS Loops- MODES 1 and 2"; 
"RCS Loops- MODE 3": 
"RCS Loops-MODE 4"; 
"RCS Loops-MODE 5, Loops Filled"; 
"Residual Heat Removal (RHR) and Coolant 
Circulation-High Water Level" (MODE 6); and 
"Residual Heat Removal (RHR) and Coolant 
Circulation- Low Water Level" (MODE 6).

Revision [Rev.O], 00/00/00

The purpose of this LCO is to require that at least two RHR loops 
be OPERABLE and one of these loops be in operation. An OPERABLE 
loop is one that has the capability of transferring heat from the 
reactor coolant at a controlled rate. Heat cannot be removed via 
the RHR System unless forced flow is used. A minimum of one 
running RHR pump meets the LCO requirement for one loop in 
operation. An additional RHR loop is required to be OPERABLE to 
meet redundancy considerations.  

Note 1 permits all RHR pumps to not be in operation for 
: 15 minutes. The circumstances for stopping both RHR pumps are 
to be limited to situations when the outage time is short and 
core outlet temperature is maintained ! 10OF below saturation 
temperature. The Note prohibits boron dilution or draining 
operations when RHR forced flow is stopped.  

Note 2 allows one RHR loop to be inoperable for a period of 
2 hours, provided that the other loop is OPERABLE and in 

operation. This permits periodic surveillance tests to be 
performed on the inoperable loop when in MODE 5.  

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump capable 
of providing forced flow to an OPERABLE RHR heat exchanger. RHR 
pumps are OPERABLE if they are capable of being powered and are 
able to provide flow if required.
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RCS Loops -MODE 5, Loops Not Filled 
B 3.4.8 

BASES 

ACTIONS A.1 

If only one RHR loop is OPERABLE and in operation, redundancy for 
RHR is lost. Action must be initiated to restore a second loop 
to OPERABLE status. The immediate Completion Time reflects the 
importance of maintaining the availability of two loops for heat 
removal.  

B.1 and B.2 

If no required RHR loops are OPERABLE or in operation, except 
during conditions permitted by Note 1, all operations involving a 
reduction of RCS boron concentration must be suspended and action 
must be initiated immediately to restore an RHR loop to OPERABLE 
status and operation. Boron dilution requires forced circulation 
for uniform dilution. When required RHR loops are not OPERABLE or 
in operation, the margin to criticality must not be reduced. The 
immediate Completion Time reflects the importance of maintaining 
operation for heat removal. The action to restore must continue 
until one loop is restored to OPERABLE status and operation.  

SUR VEI LLANCE REQUIREMENTS 

SR 3.4.8.1 

This SR requires verification every 12 hours that one loop is in 
operation. Verification includes flow rate, temperature, or pump 
status monitoring, which help ensure that forced flow is 
providing heat removal. The Frequency of 12 hours is sufficient 
considering other indications and alarms available to the 
operator in the control room to monitor RHR loop performance.  

SR 3.4.8.2 

Verification that the required number of pumps are OPERABLE 
ensures that additional pumps can be placed in operation, if 
needed, to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and power available to the required pumps. The 
Frequency of 7 days is considered reasonable in view of other
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RCS Loops- MODE 5, Loops Not Filled 
B 3.4.8

BASES

SURVE ILLANCE REQU IREMENTS

SR 3.4.8.2 (continued) 

administrative controls available and has been shown to be 
acceptable by operating experience.

REFERENCES None.
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Pressurizer 
B 3.4.9 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.9 Pressurizer 

BASES 

BACKGROUND The pressurizer provides a point in the RCS where liquid and 
vapor are maintained in equilibrium under saturated conditions 
for pressure control purposes to prevent bulk boiling in the 
remainder of the RCS. Key functions include maintaining required 
primary system pressure during steady state operation, and 
limiting the pressure changes caused by reactor coolant thermal
expansion and contraction during normal load transients.  

The pressure control components addressed by this LCO include the 
pressurizer water level, the required heaters, and emergency 
power supplies. Pressurizer safety valves and pressurizer power 
operated relief valves are addressed by LCO 3.4.10, "Pressurizer 
Safety Valves," and LCO 3.4.11, "Pressurizer Power Operated 
Relief Valves (PORVs),7 respectively.  

The intent of the LCO is to ensure that a steam bubble exists in 
the pressurizer prior to power operation to minimize the 
consequences of potential overpressure transients. The presence 
of a steam bubble is consistent with analytical assumptions.  
Relatively small amounts of noncondensible gases can inhibit the 
condensation heat transfer between the pressurizer spray and the 
steam, and diminish the spray effectiveness for pressure control.  

Electrical immersion heaters, located in the lower section of the 
pressurizer vessel, keep the water in the pressurizer at 
saturation temperature and maintain a constant operating 
pressure. A minimum required available capacity of pressurizer 
heaters ensures that the RCS pressure can be maintained. The 
capability to maintain and control system pressure is important 
for maintaining subcooled conditions in the RCS and ensuring the 
capability to remove core decay heat by either forced or natural 
circulation of reactor coolant. Unless adequate heater capacity 
is available, the hot, high pressure condition cannot be 
maintained indefinitely and still provide the required subcool ing 
margin in the primary system. Inability to control the system 
pressure and maintain subcooling under conditions of natural 
circulation flow in the primary system could lead to a loss of
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Pressurizer 
B 3.4.9 

BASES 

BACKGROUND (Continued) 

single phase natural circulation and decreased capability to 
remove core decay heat.  

Pressurizer heaters are powered from either the offsite source or 
the diesel generators (DGs) through the four 480V vital buses as 
follows: bus 2A (DG 31) supports 485 kW of pressurizer heaters; 
bus 3A (DG 31) supports 555 kW of pressurizer heaters; bus 5A (DG 
33) supports 485 kW of pressurizer heaters; and, bus 6A (DG 32) 
supports 277 kW of pressurizer heaters.  

APPLICABLE SAFETY ANALYSES 

In MODES 1, 2, and 3, the LCO requirement for a steam bubble 
is reflected implicitly in the accident analyses. Safety 
analyses performed for lower MODES are not limiting. All 
analyses performed from a critical reactor condition assume the 
existence of a steam bubble and saturated conditions in the 
pressurizer. In making this assumption, the analyses neglect the 
small fraction of noncondensible gases normally present.  

Safety analyses presented in the FSAR (Ref. 1) do not take credit 
for pressurizer heater operation; however, an implicit initial 
condition assumption of the safety analyses is that the RCS is 
operating at normal pressure.  

The maximum pressurizer water level limit, which ensures that a 
steam bubble exists in the pressurizer, satisfies Criterion 2 of 
10 CFR 50.36. Although the heaters are not specifically used in 
accident analysis, the need to maintain subcooling in the long 
term during loss of offsite power, as indicated in NUREG-0737 
(Ref. 2), is the reason for providing an LCO.  

LCO The LCO requirement for the pressurizer to be OPERABLE with water 
level less than or equal to 92%, ensures that a steam bubble 
exists. Limiting the LCO maximum operating water level preserves 
the steam space for pressure control. The LCO has been
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Pressurizer 
B 3.4.9 

'BASES 

LCO (continued) 
established to ensure the capability to establish and maintain 
pressure control for steady state operation and to minimize the 
consequences of potential overpressure transients. Requiring the 
presence of a steam bubble is also consistent with analytical 
assumptions.  

The LCO requires two groups of OPERABLE pressurizer heaters, each 
with a capacity > 150 kW, capable of being powered from either 
the offsite power source or the emergency power supply. Each of 
the 2 groups of pressurizer heaters must be powered from a 
different DG to ensure that the minimum required capacity of 150 
kW can be energized during a loss of offsite power condition 
assuming the failure of a single DG. The minimum heater capacity 
required is sufficient to maintain the RCS near normal operating 
pressure when accounting for heat losses through the pressurizer 
insulation. By maintaining the pressure near the operating 
conditions, a wide margin to subcooling can be obtained in the 
loops. The value of 150 kW is sufficient to maintain pressure 
and is dependent on the heat losses.  

APPLICABILITY The need for pressure control is most pertinent when core heat 
can cause the greatest effect on RCS temperature, resulting in 
the greatest effect on pressurizer level and RCS pressure 
control. Thus, applicability has been designated for MODES 1 
and 2. The applicability is also provided for MODE 3. The 
purpose is to prevent solid water RCS operation during heatup and 
cooldown to avoid rapid pressure rises caused by normal 
operational perturbation, such as reactor coolant pump startup.  

In MODES 1, 2, and 3, there is need to maintain the availability 
of pressurizer heaters, capable of being powered from an 
emergency power supply. In the event of a loss of offsite power, 
the initial conditions of these MODES give the greatest demand 
for maintaining the RCS in a hot pressurized condition with loop 
subcooling for an extended period. For MODE 4, 5, or 6, it is 
not necessary to control pressure (by heaters) to ensure loop 
subcooling for heat transfer when the Residual Heat Removal (RHR) 
System is in service, and therefore, the LCO is not applicable.
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Pressurizer 
B 3.4.9 

BASES 

ACTIONS A.1 and A.2 

Pressurizer water level control malfunctions or other plant 
evolutions may result in a pressurizer water level above the 
nominal upper limit., even with the plant at steady state 
conditions. Normally the plant will trip in this event since the 
upper limit of this LCO is the same as the Pressurizer Water 
Level - High Trip.  

If the pressurizer water level is not within the limit, action 
must be taken to place the plant in a MODE in which the LCO does 
not apply. To achieve this status, the unit must be brought to 
MODE 3, with the reactor trip breakers open, within 6 hours and 
to MODE 4 within 12 hours. This takes the unit out of the 
applicable MODES.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems.  

B.1 

If one required group of pressurizer heaters is inoperable, 
restoration is required within 72 hours. The Completion Time of 
72 hours is reasonable considering that the redundant heater 
group is still available and the low probability of an event 
during this period. Pressure control may be maintained during 
this time using remaining heaters.  

C.1 and C.2 

If one group of pressurizer heaters are inoperable and cannot be 
restored in the allowed Completion Time of Required Action B.1, 
the plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to 
MODE 3 within 6 hours and to MODE 4 within 12 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required plant conditions from full power conditions 
in an orderly manner and without challenging plant systems.

INDIN PONT 3B 3..9-4Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.4.9 - 4



Pressurizer 
B 3.4.9 

BASES 

SURVEILLANCE REQU IREMENTS 

SR 3.4.9.1 

This SR requires that during steady state operation, pressurizer 
level is maintained below the nominal upper limit to provide a 
minimum space for a steam bubble. The Surveillance is performed 
by observing the indicated level. The Frequency of 12 hours has 
been shown by operating practice to be sufficient to regularly 
assess level for any deviation and verify that operation is 
within safety analyses assumptions of ensuring that a steam 
bubble exists in the pressurizer. Alarms are also available for 
early detection of abnormal level indications.  

SR 3.4.9.2 

The SR is satisfied when the power supplies are demonstrated to 
be capable of producing the minimum power and the associated 
pressurizer heaters are verified to be at their design rating.  
This may be done separately by testing the power supply output 
and by performing an electrical check on heater element 
continuity and resistance. The Frequency of 24 months is 
considered adequate to detect heater degradation and has been
shown by operating experience to be acceptable.  

REFERENCES 1. FSAR, Section 14.  

2. NUREG-0737, November 1980.

INDIN PONT 3B 3..9-5Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.4.9 - 5



Pressurizer Safety Valves 
B 3.4.10 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.10 Pressurizer Safety Valves 

BASES 

BACKGROUND The pressurizer safety valves provide, in conjunction with the 
Reactor Protection System, overpressure protection for the RCS.  
The pressurizer safety valves are totally enclosed spring loaded, 
self actuated-valves with backpressure compensation. The safety 
valves are designed to prevent the system pressure from exceeding 
the system Safety Limit (SL), 2735 psig, which is 110% of the 
design pressure.  

Because the safety valves are totally enclosed and self 
actuating, they are considered independent components. The 
relief capacity for each valve. 420,000 lb/hr, is based on 
postulated overpressure transient conditions resulting from a 
complete loss of steam flow to the turbine without a direct 
reactor trip or any other control. This event results in the 
maximum surge rate into the pressurizer, which specifies the 
minimum relief capacity for the safety valves. The discharge 
flow from the pressurizer safety valves is directed to the 
pressurizer relief tank. This discharge flow is indicated by an 
increase in temperature downstream of the pressurizer safety 
valves; or an increase in the pressurizer relief tank temperature 
or level; or actuation of acoustic monitors.  

Overpressure protection is required in MODES 1, 2, 3, 4. and 5; 
however, in MODE 4, with the average of the RCS cold leg 
temperatures less than the LTOP arming temperature specified in 
LCO 3.4.12, and MODE 5 and MODE 6 with the reactor vessel head 
on, overpressure protection is provided by operating procedures 
and by meeting the requirements of LCO 3.4.12, "Low Temperature 
Overpressure Protection (LTOP) System." 

The upper and lower pressure limits are based on the ± 1% 
tolerance requirement (Ref. 1) for lifting pressures above 
1000 psig. The lift setting is for the ambient conditions 
associated with MODES 1, 2, and 3. This requires either that the 
valves be set hot or that a correlation between hot and cold 
settings be established.
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Pressurizer Safety Valves 
B 3.4.10 

BASES 

BACKGROUND (Continued) 

Although the pressurizer safety valves must be set to ± 1% during 
the Surveillance, the pressurizer safety valves satisfy safety 
analysis assumptions and meet ASME Code requirements if the 
setpoint is determined to be ± 3% at the end of the surveillance 
interval. Therefore, the pressurizer safety valve setpoint is 
+ 3% for OPERABILITY; however, the valves must be reset to ± 1% 
during the Surveillance to allow for drift.  

The pressurizer safety valves are part of the primary success 
path and mitigate the effects of postulated accidents.  
OPERABILITY of the safety valves ensures that the RCS pressure 
will be limited to 110% of design pressure. The consequences of 
exceeding the American Society of Mechanical Engineers (ASME) 
pressure limit (Ref. 1) could include damage to RCS components, 
increased leakage, or a requirement to perform additional stress 
analyses prior to resumption of reactor operation.  

APPLICABLE SAFETY ANALYSES 

All accident and safety analyses in the FSAR (Ref. 2) that 
require safety valve actuation assume operation of three 
pressurizer safety valves to limit increases in RCS pressure. No 
single failure is assumed for spring loaded safety valves 
designed in accordance with the ASME Boiler and Pressure Vessel 
Code. The overpressure protection analysis (Ref. 3) is also 
based on operation of three safety valves. Accidents that could 
result in overpressurization if not properly terminated include: 

a. Uncontrolled rod withdrawal from full power; 

b. Loss of reactor coolant flow; 

c. Loss of external electrical load; 

d. Loss of normal feedwater; 

e. Loss of all AC power to station auxiliaries; and
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Pressurizer Safety Valves 

B 3.4.10 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

f. Locked rotor.  

Detailed analyses of the above transients are contained in 
Reference 2. Safety valve actuation may be required in events a, 
b, c, e, and f (above) to limit the pressure increase.  
Compliance with this LCO is consistent with the design bases and 
accident analyses assumptions. The pressurizer safety valves 
satisfy safety analysis assumptions and meet ASME Code 
requirements if the setpoint is determined to be ± 3% at the end 
of the surveillance interval.  

Pressurizer safety valves satisfy Criterion 3 of 10 CFR 50.36.  

LCO The three pressurizer safety valves are set to open at the RCS 
design pressure (2500 psia), and within the ASME specified 
tolerance, to avoid exceeding the maximum design pressure SL, to 
maintain accident analyses assumptions, and to comply with ASME 
requirements. The upper and lower pressure tolerance limits are 
based on the ± 1% tolerance requirements (Ref. 1) for lifting 
pressures above 1000 psig.  

The pressurizer safety valve setpoint is ± 3% of the nominal 2485 
psig setpoint for OPERABILITY; however, the valves must be reset 
to ± 1% of the nominal 2485 psig setpoint during the Surveillance 
to allow for drift during the SR interval.  

The limit protected by this Specification is the reactor coolant 
pressure boundary (RCPB) SL of 110% of design pressure.  
Inoperability of one or more valves could result in exceeding the 
SL if a transient were to occur. The consequences of exceeding 
the ASME pressure limit could include damage to one or more RCS 
components, increased leakage, or additional stress analysis 
being required prior to resumption of reactor operation.
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Pressurizer Safety Valves 

B 3.4.10 

. BASES 

APPLICABILITY In MODES 1, 2, and 3, and portions of MODE 4 above the LTOP 
arming temperature, OPERABILITY of three valves is required 
because the combined capacity is required to keep reactor coolant 
pressure below 110% of its design value during certain accidents.  
MODE 3 and portions of MODE 4 are conservatively included, 
although the listed accidents may not require the safety valves 
for protection.  

The LCO is not applicable in MODE 4 when the average of the RCS 
cold leg temperatures are less than the OPS arming temperature 
specified in [CO 3.4.12 or in MODE 5 because LTOP is provided.  
Overpressure protection is not required in MODE 6 with reactor 
vessel head removed.  

The Note allows entry into MODES 3 and 4 with the lift settings 
outside the LCO limits. This permits testing and examination of 
the safety valves at high pressure and temperature near their! 
normal operating range, but only after the valves have had a 
preliminary cold setting. The cold setting gives assurance that 
the valves are OPERABLE near their design condition. Only one 
valve at a time will be removed from service for testing. The 
54 hour exception is based on 18 hour outage time for each of the 
three valves. The 18 hour period is derived from industry 
experience that hot testing can be performed in this timeframe.  

ACTIONS A.1 

With one pressurizer safety valve inoperable, restoration must 
take place within 15 minutes. The Completion Time of 15 minutes 
reflects the importance of maintaining the RCS overpressure 
protection. An inoperable safety valve coincident with an RCS 
overpressure event could challenge the integrity of the pressure 
boundary.  

B.1 and B.2 

If the Required Action of A.1 cannot be met within the required 
Completion Time or if two or more pressurizer safety valves are 
inoperable, the plant must be brought to a MODE in which the
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BASES 

ACTIONS B.1 and B.2 (continued) 

requirement does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within 6 hours and to MODE 4 
with the average of the RCS cold leg temperatures less than the 
OPS arming temperature specified in LCO 3.4.12 within 12 hours.  
The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. With the average of the RCS cold leg temperatures 
less than the OPS arming temperature specified in LCO 3.4.12, 
overpressure protection is provided by LTOP. The change from 
MODE 1, 2, or 3 to MODE 4 reduces the RCS energy (core power and 
pressure), lowers the potential for large pressurizer insurges, 
and thereby removes the need for overpressure protection by three 
pressurizer safety valves.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.10.1 

SRs are specified in the Inservice Testing Program. Pressurizer 
safety valves are to be tested in accordance with the 
requirements of Section XI of the ASME Code (Ref. 4), which 
provides the activities and Frequencies necessary to satisfy the 
SRs. No additional requirements are specified.  

The pressurizer safety valve setpoint is ± 3% for OPERABILITY; 
however, the valves are reset to ± 1% during the Surveillance to 
allow for drift.
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REFERENCES 1. ASME, Boiler and Pressure Vessel Code, Section III.  

2. FSAR, Chapter 14.  

3. WCAP-7769, Rev. 1, June 1972.  

4. ASME, Boiler and Pressure Vessel Code, Section XI.
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B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.11 Pressurizer Power Operated Relief Valves (PORVs) 

BASES

BACKGROUND The pressurizer is equipped with two types of devices for 
pressure relief: pressurizer safety valves and PORVs. The PORVs 
are nitrogen operated valves that are controlled to open at a 
specific set pressure when the pressurizer pressure increases and 
close when the pressurizer pressure decreases. The PORVs may 
also be manually operated from the control room.  

Block valves, which are normally open, are located between the 
pressurizer and the PORVs. The block valves are used to isolate 
the PORVs in case of excessive leakage or a stuck open PORV.  
Block valve closure is accomplished manually using controls in 
the control room. A stuck open PORV is, in effect, a small break 
loss of coolant accident (LOCA). As such, block valve closure 
terminates the RCS depressurization and coolant inventory loss.  

The PORVs and their associated block valves may be used by plant 
operators to depressurize the RCS to recover from certain 
transients if normal and alternate pressurizer spray is not 
available. Additionally, the series arrangement of the PORVs and 
their block valves permit performance of surveillances on the 
valves during power operation.

The PORVs may also be used for feed and bleed core 
case of multiple equipment failure events that are 
design basis, such as a total loss of feedwater.

cooling in the 
not within the

Electrical power neeeded to support the PORVs, their block 
valves, and their controls is supplied from the vital buses that 
normally receive power from offsite power sources, but is also 
capable of being supplied from emergency power sources in the 
event of a loss of offsite power. Two PORVs and their associated 
block valves are powered from two separate safety trains 
(Ref. 1).  

The plant has two PORVs, each having a design relief capacity of 
179,000 lb/hr at 2335 psig. The functional design of the PORVs 
is based on maintaining pressure below the Pressurizer
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BASES 

BACKGROUND (Continued) 

Pressure-High reactor trip setpoint following a step reduction 
of 50% of full load with steam dump and automatic reactor control 
operation. In addition, the PORVs minimize challenges to the 
pressurizer safety valves and also may be used for low 
temperature overpressure protection (LTOP). See LCO 3.4.12, "Low 
Temperature Overpressure Protection (LTOP) System." 

APPLICABLE SAFETY ANALYSES 

Plant operators employ the PORVs to depressurize the RCS in 
response to certain plant transients if normal and alternate 
pressurizer spray are not available. For the Steam Generator 
Tube Rupture (SGTR) event, the safety analysis assumes that 
manual operator actions are required to mitigate the event. A 
loss of offsite power is assumed to accompany the event, and 
thus, normal pressurizer spray is unavailable to reduce RCS 
pressure. The PORVs or auxiliary spray are assumed to be used 
for RCS depressurization, which is one of the steps performed to 
equalize the primary and secondary pressures in order to 
terminate the primary to secondary break flow and the radioactive 
releases from the affected steam generator.  

The PORVs are modeled in safety analyses for events that result 
in increasing RCS pressure for which departure from nucleate 
boiling ratio (DNBR) criteria are critical (Ref. 2). By assuming 
PORV manual actuation, the DNBR calculation is more conservative 
although not required to meet safety limits. As such, this 
actuation is not required to mitigate these events, and PORV 
automatic operation is not an assumed safety function.  

Pressurizer PORVs satisfy Criterion 3 of 10 CFR 50.36.  

LCO The LCO requires the PORVs and their associated block valves to 
be OPERABLE for manual operation to mitigate the effects 
associated with an SGTR.
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LCO (continued)

By maintaining two PORVs and their associated block valves 
OPERABLE, the single failure criterion is satisfied. An OPERABLE 
block valve may be either open, or closed and energized with the 
capability to be opened, since the required safety function is 
accomplished by manual operation. Although typically open to 
allow PORV operation, the block valves may be OPERABLE when 
closed to isolate the flow path of an inoperable PORV that is 
capable of being manually cycled (e.g., as in the case of 
excessive PORV leakage). Similarly, isolation of an OPERABLE 
PORV does not render that PORV or block valve inoperable provided 
the relief function remains available with manual action.  

An OPERABLE PORV is required to be capable of manually opening 
and closing, and not experiencing excessive seat leakage.  
Excessive seat leakage, although not associated with a specific 
acceptance criteria, exists when conditions dictate closure of 
the block valve to limit leakage. Satisfying the LCO helps 
minimize challenges to fission product barriers.

APPLICABILITY In MODES 1, 2, and 3, the PORV and its block valve are required 
to be OPERABLE to limit the potential for a small break LOCA 
through the flow path. The most likely cause for a PORV small 
break LOCA is a result of a pressure increase transient that 
causes the PORV to open. Imbalances in the energy output of the 
core and heat removal by the secondary system can cause the RCS 
pressure to increase to the PORV opening setpoint. The most 
rapid increases will occur at the higher operating power and 
pressure conditions of MODES 1 and 2. The PORVs are also 
required to be OPERABLE in MODES 1, 2, and 3 for manual actuation 
to mitigate a steam generator tube rupture event.  

Pressure increases are less prominent in MODE 3 because the core 
input energy is reduced, but the RCS pressure is high.  
Therefore, the LCO is applicable in MODES 1, 2, and 3. The LCO 
is not applicable in MODE 4 when both pressure and core energy 
are decreased and the pressure surges become much less 
significant. The PORV setpoint is reduced for LTOP in MODES 4,
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APPLICABILITY (continued) 

5, and 6 with the reactor vessel head in place. LCO 3.4.12 
addresses the PORV requirements in these MODES.  

ACTIONS Note 1 has been added to clarify that all pressurizer PORVs are 
treated as separate entities, each with separate Completion Times 
(i.e., the Completion Time is on a component basis). The 
exception for LCO 3.0.4, Note 2, permits entry into MODES 1, 2, 
and 3. This exception to LCO requirements is normally used to 
perform cycling of the PORVs or block valves to verify their 
OPERABLE status because testing is not performed in lower MODES.  

A.1 

PORVs may be inoperable and capable of being manually cycled 
(e.g.. excessive seat leakage). In this condition, either the 
PORVs must be restored or the flow path isolated within 1 hour.  
The associated block valve is required to be closed, but power.  
must be maintained to the associated block valve, since removal 
of power would render the block valve inoperable. This permits 
operation of the plant until the next refueling outage (MODE 6) 
so that maintenance can be performed on the PORVs to eliminate 
the problem condition. Normally, the PORVs should be available 
for automatic mitigation of overpressure events and should be 
returned to OPERABLE status prior to entering startup (MODE 2).  

Quick access to the PORV for pressure control can be made when 
power remains on the closed block valve. The Completion Time of 
1 hour is based on plant operating experience that has shown that 
minor problems can be corrected or closure accomplished in this 
time period.  

B.1. B.2. and B.3 

If one PORV is inoperable and not capable of being manually 
cycled, it must be either restored, or isolated by closing the 
associated block valve and removing the power to the associated 
block valve. The Completion Time of 1 hour is reasonable, based 
on challenges to the PORVs during this time period, and provide
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ACTIONS B.1. B.2. and B.3 (continued) 

the operator adequate time to correct the situation. If the 
inoperable valve cannot be restored to OPERABLE status, it must 
be isolated within the specified time. Because there is at least 
one PORV that remains OPERABLE, an additional 7 days is provided 
to restore the inoperable PORV to OPERABLE status. If the PORV 
cannot be restored within this additional time, the plant must be 
brought to a MODE in which the LCO does not apply, as required by 
Condition 0.  

C.1 and C.2 

If one block valve is inoperable, then it is necessary to either 
restore the block valve to OPERABLE status within the Completion 
Time of 1 hour or place the associated PORV in the closed 
position (i.e., switch in manual control). The prime importance 
for the capability to close the block valve is to isolate a stuck 
open PORV. Therefore, if the block valve cannot be restored to 
OPERABLE status within 1 hour, the Required Action is to place 
the PORV in manual control to preclude its automatic opening for 
an overpressure event and to avoid the potential for a stuck open 
PORV at a time that the block valve is inoperable. The 
Completion Time of 1 hour is reasonable, based on the small 
potential for challenges to the system during this time period, 
and provides the operator time to correct the situation. Because 
at least one PORV remains OPERABLE, the operator is permitted a 
Completion Time of 7 days to restore the inoperable block valve 
to OPERABLE status. The time allowed to restore the block valve 
is based upon the Completion Time for restoring an inoperable 
PORV in Condition B, since the PORVs may not be capable of 
mitigating an overpressure event if the inoperable block valve is 
not full open. If the block valve is restored within the 
Completion Time of 7 days, the power will be restored and the 
PORV restored. If it cannot be restored within this additional 
time, the plant must be brought to a MODE in which the LCO does 
not apply, as required by Condition D.  

D.1 and D.2 

If the Required Action of Condition A, B, or C is not met, then 
the plant must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the plant must be brought to at
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ACTIONS D.1 and D.2 (continued) 

least MODE 3 within 6 hours and to MODE 4 within 12 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. In MODES 4 and 5, maintaining PORV OPERABILITY 
may be required. See LCO 3.4.12.  

E.1. E.2. E.3 and E.4 

If more than one PORV is inoperable and not capable of being 
manually cycled, it is necessary to either restore at least one 
valve within the Completion Time of 1 hour or isolate the flow 
path by closing and removing the power to the associated block 
valves. The Completion Time of 1 hour is reasonable, based on 
the small potential for challenges to the system during this time 
and provides the operator time to correct the situation. If no 
PORVs are restored within the Completion Time, then the plant 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least MODE 3 
within 6 hours and to MODE 4 within 12 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required plant conditions from full power conditions 
in an orderly manner and without challenging plant systems. In 
MODES 4 and 5, maintaining PORV OPERABILITY may be required. See 
LCO 3.4.12.  

F.1 and F.2 

If more than one block valve is inoperable, it is necessary to 
either restore the block valves within the Completion Time of 
1 hour, or place the associated PORVs in manual control (i.e., 
closed position) and restore at least one block valve within 
2 hours. The Completion Times are reasonable, based on the small 
potential for challenges to the system during this time and 
provide the operator time to correct the situation.  

G.1 and G.2 

If the Required Actions of Condition F are not met, then the 
plant must be brought to a MODE in which the LCO does not apply.  
To achieve this status, the plant must be brought to at least

INDIN PINT3 B .4.1-6Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.4.11 - 6



Pressurizer PORVs 
B 3.4.11 

BASES 

ACTIONS G.1 and G.2 (continued) 

MODE 3 within 6 hours and to MODE 4 within 12 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required plant conditions from full power conditions 
in an orderly manner and without challenging plant systems. In 
MODES 4 and 5. maintaining PORV OPERABILITY may be required. See 
LCO 3.4.12.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.11.1 

Block valve cycling verifies that the valve(s) can be opened and 
closed if needed. The basis for the Frequency of 92 days is the 
ASME Code, Section XI (Ref. 3). If the block valve is closed to 
isolate a PORV that is capable of being manually cycled, the 
OPERABILITY of the block valve is important because opening the 
block valve is necessary to permit the PORV to be used for manual 
control of reactor pressure. If the block valvye i s closed to 
isolate an inoperable PORV that is not capable of being manually 
cycled, the maximum Completion Time to restore the PORV and open 
the block valve is 7 days, which is well within the allowable 
limits (25%) to extend the block valve Frequency of 92 days.  
Furthermore, these test requirements would be completed by the 
reopening of a recently closed block valve upon restoration of 
the PORV to OPERABLE status.  

The Note modifies this SR by stating that it is not required to 
be met with the block valve closed, in accordance with the 
Required Action of this LCO.  

SR 3.4.11.2 

SR 3.4.11.2 requires a complete cycle of each PORV. Operating a 
PORV through one complete cycle ensures that the PORV can be 
manually actuated for mitigation of an SGTR. The Frequency of 
24 months is based on a typical refueling cycle and industry 
accepted practice.
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REFERENCES 1. Regulatory Guide 1.32, February 1977.  

2. FSAR, Section 14.  

3. ASME, Boiler and Pressure Vessel Code, Section XI.

Revision [Rev.O]. 00/00/00INDIAN POINT 3 B 3.4.11- 8



LTOP 
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.12 Low Temperature Overpressure Protection (LTOP) 

BASES

BACKGROUND LTOP is established to limit RCS pressure at low temperatures so 
the integrity of the reactor coolant pressure boundary (RCPB) is 
not compromised by violating the pressure and temperature (P/T) 
limits of 10 CFR 50, Appendix G (Ref. 1). The reactor vessel is 
the limiting RCPB component for demonstrating such protection.  
The PTLR provides the maximum allowable actuation logic setpoints 
for the power operated relief valves (PORVs) and the maximum RCS 
pressure for the existing RCS cold leg temperature during 
cooldown, shutdown, and heatup to meet the Reference 1 
requirements during the LTOP MODES.  

The reactor vessel material is less tough at low temperatures 
than at normal operating temperature. As the vessel neutron 
exposure accumulates, the material toughness decreases and 
becomes less resistant to pressure stress at low temperatures 
(Ref. 2). RCS pressure, therefore, is maintained low at low 
temperatures and is increased only as temperature is increased.  

The potential for vessel overpressurization is most acute when 
the RCS is water solid, occurring only while shutdown because a 
pressure fluctuation can occur more quickly than an operator can 
react to relieve the condition. Exceeding the RCS P/T limits by 
a significant amount could cause brittle cracking of the reactor 
vessel. LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits," 
requires administrative control of RCS pressure and temperature 
during heatup and cooldown to prevent exceeding the PTLR limits.  

The RHR System is protected from overpressure by a spring loaded 
relief valve (i.e., RV-1836) when the RHR System is isolated from 
the RCS. When the RHR System is not isolated from the RCS, the 
RHR System relief valve has sufficient capacity to accommodate 
all 3 charging pumps. However, this relief valve does not have 
sufficient capacity to ensure that the RHR system does not exceed 
design pressure limits during a mass addition resulting from an 
inadvertent injection of one or more high head safety injection 
(HHSI) pumps. Therefore, LTOP requirements are used to protect
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BACKGROUND (Continued) 

the RHR System whenever the RHR System is not isolated from the 
RCS.  

This LCO provides RCS overpressure protection by limiting maximum 
coolant input capability and having adequate pressure relief 
capacity. Limiting coolant input capability is achieved by not 
permitting any High Head Safety Injection (HHSI) pumps to be 
capable of injection into the RCS and isolating the accumulators.  
The pressure relief capacity requires either two redundant power 
operated relief valves (PORVs) or a depressurized RCS and an RCS 
vent of sufficient size. One PORV or the open RCS vent is 
sufficient to provide overpressure protection to terminate an 
increasing pressure event. Alternately, if redundant PORVs are 
not Operable or an RCS vent cannot be established, LTOP 
protection may be established by limiting the pressurizer level 
to within limits specified in the PTLR consistent with the number 
of charging pumps and number of high head safety injection (HHSI) 
pumps capable of injecting into the RCS. This approach is 
acceptable because pressurizer level can be maintained such that 
it will either accommodate any anticipated pressure surge or 
allow operators time to react to any unanticipated pressure 
surge. When pressurizer level is used to satisfy LTOP 
requirements, operator action is assumed to terminate the 
unplanned HHSI pump injection within 10 minutes.  

With high pressure coolant input capability limited, the ability 
to create an overpressure condition by coolant addition is 
restricted. The LCO does not require the makeup control system 
deactivated or the safety injection (SI) actuation circuits 
blocked. Due to the lower pressures in the LTOP MODES and the 
expected core decay heat levels, the makeup system can provide 
adequate flow via the makeup control valve. There is no 
restriction on the status of charging pumps when LTOP is 
established using either a PORV or an RCS vent. If conditions 
require the use of more than one HHSI pump for makeup in the 
event of loss of inventory, then pumps can be made available 
through manual actions. Charging pumps and low pressure 
injection systems are available to provide makeup even when LTOP 
requirements are applicable.

Revision [Rev.0], 00/00/00SINDIAN POINT 3 B 3.4.12- 2



LTOP 
B 3.4.12 

BASES 

BACKGROUND (Continued) 

When configured to provide low temperature overpressure 
protection, the PORVs are part of the Overpressure Protection 
System (OPS). LTOP for pressure relief can consist of either the 
OPS (two PORVs with reduced lift settings), or a depressurized 
RCS and an RCS vent of sufficient size. Two PORVs are required 
for redundancy. One PORV has adequate relieving capability to 
keep from overpressurization for the required coolant input 
capability.  

PORV Requirements 

The Overpressure Protection System (OPS) provides the low 
temperature overpressure protection by controlling the Power 
Operated Relief Valves (PORVs) and their associated block valves 
with pressure setpoints that vary with RCS cold leg temperature.  
Specifically, cold leg temperature signals from three RCS loops 
are supplied to three associated function generators that 
calculate the maximum RCS pressures allowed at those 
temperatures. The maximum RCS pressure limits at any RCS 
temperature correspond to the 10 CFR 50, Appendix G, limit curve 
maintained in the Pressure and Temperature Limits Report and are 
used as the OPS pressure setpoint. Having the setpoints of both 
valves within the limits in the PTLR ensures that the Reference 1 
limits will not be exceeded in any analyzed event.  

In addition to generating the OPS pressure setpoint, the same 
cold leg temperature signals are used to "arm" the OPS when RCS 
temperature falls below the temperature at which low temperature 
overpressure protection is required (319'F). Each PORV opens 
when a two-out-of-two (temperature and pressure) coincidence 
logic is satisfied. OPS is "armed" when RCS temperature falls 
below the temperature that satisfies one half of the 
two-out-of-two (temperature-pressure) coincidence logic. When 
OPS is enabled, the PORVs will open if RCS pressure exceeds the 
calculated pressure setpoint that varies with RCS temperature.  
The PORV block valves open when the RCS temperature falls below 
the OPS arming temperature. Note that the control switches for 
the PORV and PORV block valves must be in the AUTO position and 
the OPS states links closed for OPS signals to actuate the PORVs.
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Three channels of RCS cold leg temperature are used in the 
two-out-of-three coincidence logic to satisfy the temperature 
portion of the two-out-of-two (temperature and pressure) 
coincidence logic for each PORV. Three channels of RCS pressure 
are used in a two-out-of-three coincidence logic to satisfy the 
pressure portion of the two-out-of-two (temperature-pressure) 
coincidence logic for each PORV. Use of a two-out-of-three 
coincidence logic for pressure and for temperature ensures that a 
single failure will not cause or prevent an OPS actuation. Use 
of two PORVs, each with adequate relieving capability to prevent 
overpressurization, ensures that a single failure will not 
prevent an OPS actuation.  

When a PORV is opened in an increasing pressure transient, the 
release of coolant will cause the pressure increase to slow and 
reverse. As the PORV releases coolant, the RCS pressure 
decreases until a reset pressure is reached and the valve is 
signaled to close. The pressure continues to decrease below the 
reset pressure as the valve closes.  

RCS Vent Requirements 

Once the RCS is depressurized, a vent exposed to the containment 
atmosphere will maintain the RCS at containment ambient pressure 
in an RCS overpressure transient, if the relieving requirements 
of the transient do not exceed the capabilities of the vent.  
Thus, the vent path must be capable of relieving the flow 
resulting from the limiting LTOP mass or heat input transient, 
and maintaining pressure below the P/T limits. The required vent 
capacity may be provided by one or more vent paths.  

Multiple methods exist for establishing the required RCS vent 
capacity including removing or blocking open a PORV and disabling 
its block valve in the open position. An RCS vent of 2 2.00 
square inches when no HHSI pump is capable of injecting into the 
RCS; or, an RCS vent with opening greater than or equal to one 
pressurizer code safety valve flange and up to two HHSI pumps 
capable of injecting into the RCS will satisfy LTOP requirements 
because either configuration ensures pressure limits are not 
exceed during a transient. Alternately, an RCS vent of ! 2.00
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square i nches coupl ed with -a pressurizer level 0% and up to two 
HHSI pumps capable of injecting into the RCS will satisfy LTOP 
requirements because it ensures a minimum of 10 minutes for 
operator action before pressure limits are exceeded during a 
transient. The vent path(s) must be above the level of reactor 
coolant, so as not to drain the RCS when open.  

APPLICABLE SAFETY ANALYSES 

Safety analyses (Ref. 3) demonstrate that the reactor vessel 
is adequately protected against exceeding the Reference 1 
P/T limits. In MODES 1, 2, and 3, with RCS cold leg temperature 
exceeding 4110F, the pressurizer safety valves will prevent RCS 
pressure from exceeding the Reference 1 limits. At 319OF and 
below, overpressure prevention falls to two OPERABLE PORVs in 
conjunction with the Overpressure Protection System COPS) or to a 
depressurized RCS and a sufficient sized RCS vent. Each of these 
means has a limited overpressure relief capability. Alternately, 
if redundant PORVs are not Operable, Low Temperature Overpressure 
protection may be maintained by limiting the pressurizer level to 
within limits specified in the PTLR consistent with the number of 
charging pumps and number of high head safety injection (HHSI) 
pumps capable of injecting into the RCS. This approach is 
acceptable because pressurizer level can be established to either 
accommodate any anticipated pressure surge or allow operators 
time to react to any unanticipated pressure surge.  

When the RCS temperature is greater than the LTOP arming 
temperature (i.e., ;- 319'F) but below the minimum temperature at 
which the pressurizer safety valves li ft prior to violation of 
the 10 CFR 50, Appendix G, limits (i.e., 411'F), 
administrative controls in the Technical Requirements Manual 
(TRM) (Ref. 4) are used to limit the potential for exceeding 
10 CFR 50. Appendix G, limits. These administrative controls may 
include operating with a bubble in the pressurizer and/or 
otherwise limiting plant time or activities when the RCS 
temperature is in the specified range. The use of administrative 
controls to govern operation above the LTOP arming temperature
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APPLICABLE SAFETY ANALYSES (continued) 

but below the minimum temperature at which the pressurizer safety 
valves lift prior to violation of the 10 CFR 50, Appendix G, 
limits is consistent with the guidance provided in Generic Letter 
88-011, NRC Position on Radiation Embrittlement of Reactor 
Vessel Materials and its Impact on Plant Operations (Ref.2). GL 
88-011 states that automatic, or passive, protection of the P-T 
limits will not be required but administratively controlled when 
in the upper end of the 10 CFR 50, Appendix G, temperature range.  

The actual temperature at which the pressure in the P/T limit 
curve falls below the pressurizer safety valve setpoint increases 
as the reactor vessel material toughness decreases due to neutron 
embrittlement. Each time the PTLR curves are revised, LTOP must 
be re-evaluated to ensure its functional requirements can still 
be met using the OPS (PORVs) method or the depressurized and 
vented RCS condition.  

The PTLR contains the acceptance limits that define the LTOP 
requirements. Any change to the RCS must be evaluated against 
the Ref. 3 analyses to determine the impact of the change on the 
LTOP acceptance limits.  

Transients that are capable of overpressurizing the RCS are 
categorized as either mass or heat input transients, examples of 
which follow: 

Mass Input Type Transients 

a. Inadvertent safety injection; or 

b. Charging/letdown flow mismatch.  

Heat Input Type Transients 

a. Inadvertent actuation of pressurizer heaters; 

b. Loss of RHR cooling; or
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c. Reactor-cool ant pump (RCP) startup with temperature 
asymmetry within the RCS or between the RCS and steam 
generators.  

The following are required during the LTOP MODES to ensure that 
mass and heat input transients do not occur. This is 
accomplished by the following: 

a. Rendering all HHSI pumps incapable of injection; 

b. Deactivating the accumulator discharge isolation valves in 
their closed positions or maintaining accumulator pressure 
less than the maximum RCS pressure for the existing RCS 
cold leg temperature allowed by the P/T limit curves 
provided in the PTLR; and 

C. Disallowing start of an RCP unless conditions are 
established that ensure a RCP pump start will not cause a 
pressure excursion that will exceed LTOP limits. Required 
conditions for starting a RCP when LTOP is required include 
a combination of primary and secondary water temperature 
differences and Overpressure Protection System COPS) status 
or pressurizer level. Meeting the LTOP RCP starting 
surveillances ensures that theses conditions are satisfied 
prior to a RCP pump start.  

The Ref. 3 analyses demonstrate that-either one PORV or the 
depressurized RCS and RCS vent can maintain RCS pressure below 
limits when no HHSI pump is capable of injecting into the RCS.  
This assumes an RCS vent of ;- 2.00 square inches. The same 
protection can be provided when up to two HHSI pumps are capable 
of injecting into the RCS assuming an RCS vent with opening 
greater than or equal to one code pressurizer safety valve 
flange. Alternately, LTOP requirements can be satisfied by 
various combinations of pressurizer level, RCS pressure, and RCS 
injection capability (i.e., maximum number of HHSI pumps and/or 
charging pumps) shown in the PTLR. These combinations of 
pressurizer level, RCS pressure, and RCS injection capability 
satisfy LTOP requirements by ensuring a minimum of 10 minutes for 
operator action to terminate an unplanned event prior to
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APPLICABLE SAFETY ANALYSES (continued) 

exceeding maximum allowable RCS pressure. None of the analyses 
addressed the pressure transient need from accumulator injection, 
therefore, when RCS temperature is low, the LCO also requires the 
accumulator isolation when accumulator pressure is greater than 
or equal to the maximum RCS pressure for the existing RCS cold 
leg temperature allowed in the PTLR.  

If the accumulators are isolated and not depressurized, then the 
accumulators must have their discharge valves closed and the 
valve power supply breakers fixed in their open positions.  

Fracture mechanics analyses established the temperature of LTOP 
Applicability at 3190F.  

The consequences of a loss of coolant accident (LOCA) in LTOP 
MODE 4 conform to 10 CFR 50.46 and 10 CFR 50, Appendix K 
(Refs. 5 and 6) requirements by having ECCS OPERABLE in 
accordance with requirements in LCO 3.5.3, ECCS-Shutdown.  

PORV Performance 

The fracture mechanics analyses show that the vessel is protected 
when the PORVs are set to open at or below the limit shown in the 
PTLR. The setpoints are derived by analyses that model the 
performance of the LTOP System, assuming the limiting LTOP 
transient with HHSI not injecting into the RCS. These analyses 
consider pressure overshoot and undershoot beyond the PORV 
opening and closing, resulting from signal processing and valve 
stroke times. The PORV setpoints at or below the derived limit 
ensures the Reference I P/T limits will be met. The OPS setpoint 
is based on a comparative analysis of Reference 3, with 
allowances for metal/fluid temperature differences, static head 
due to elevation differences, and dynamic head from the operation 
of the reactor coolant pumps and RHR pumps.  

The PORV setpoints in the PTLR will be updated when the revised 
P/T limits conflict with the LTOP analysis limits. The P/T 
limits are periodically modified as the reactor vessel material 
toughness decreases due to neutron embrittlement caused by 
neutron irradiation. Revised limits are determined using neutron
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fluence projections and the results of examinations of the 
reactor vessel material irradiation surveillance specimens. The 
Bases for LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits," 
discuss these examinations.  

The PORVs are considered active components. Thus, the failure of 
one PORV is assumed to represent the worst case, single active 
failure.  

RCS Vent Performance 

With the RCS depressurized, analyses show a vent size of 
1.4 square inches is capable of mitigating the allowed LTOP 
overpressure transient assuming no HHSI pump and no accumulator 
injects into the RCS. The LCO limit for an RCS vent is 
conservatively established at 2.00 square inches. The capacity of 
a vent this size is greater than the flow of the limiting 
transient for the LTOP configuration, maintaining RCS pressure 
less than the maximum pressure on the P/T limit curve. An RCS 
vent with opening greater than or equal to one pressurizer code 
safety valve flange and up to two HHSI pumps capable of injecting 
into the RCS will satisfy LTOP requirements because it ensures 
pressure limits are not exceed during a transient. An RCS vent 
of > 2.00 square inches coupled with a pressurizer level 0% 
and up to two HHSI pumps capable of injecting into the RCS will 
satisfy LTOP requirements because it ensures a minimum of 10 
minutes for operator action before pressure limits are exceeded 
during a transient.  

The RCS vent size will be re-evaluated for compliance each time 
the P/T limit curves are revised based on the results of the 
vessel material surveillance.  

The RCS vent is passive and is not subject to active failure.  

LTOP satisfies Criterion 2 of 10 CFR 50.36.
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BASES 

LCO This LCO requires that LTOP is OPERABLE. LTOP is OPERABLE when 
the minimum coolant input and pressure relief capabilities are 
OPERABLE. Violation of this LCO could lead to the loss of low 
temperature overpressure mitigation and violation of the 
Reference 1 limits as a result of an operational transient.  

To limit the coolant input capability, the LCO requires that no 
HHSI pumps be capable of injecting into the RCS and all 
accumulator discharge isolation valves closed and de-energized if 
accumulator pressure is greater than or equal to the maximum RCS 
pressure for the existing RCS cold leg temperature allowed in the 
PTLR.  

The elements of the LCO that provide low temperature overpressure 
mitigation through pressure relief are: 

a. Two OPERABLE PORVs configured as part of an OPERABLE 
Overpressure Protection System (OPS); or 

b. A depressurized RCS and an RCS vent.  

A PORV is OPERABLE for LTOP when its block valve is open, its 
lift setpoint is set to the limit required by the PTLR and 
testing proves its ability to open at this setpoint, and motive 
power is available to the two valves and their control circuits.  
The OPS is OPERABLE for LTOP when there are three OPERABLE RCS 
pressure channels and three OPERABLE RCS temperature channels.  
The OPS is still OPERABLE when an inoperable RCS pressure or 
temperature channel is in the tripped condition.  

An RCS vent is OPERABLE when open with an area of 2.00 square 
inches.  

Each of these methods of overpressure prevention is capable of 
mitigating the limiting LTOP transient.  

APPLICABILITY This LCO is applicable whenever the RHR System is not isolated 
from the RCS to protect the RHR system piping. When average RCS 
cold leg temperatures are ! 319F, RHR system piping is 
adequately protected by making the accumulators and all HHSI

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.4.12 - 10



LTOP 
B 3.4.12 

BASES 

APPLICABILITY (continued) 

pumps incapable of injecting into the RCS. Therefore, a Note in 
the LCO specifies that requirements for the OPS System and/or an 
RCS vent are not Applicable when average RCS cold leg temperature 
is - 319F.  

This LCO is applicable to provide protection for the RCS pressure 
boundary in MODE 4 when average RCS cold leg temperature is 
< 3190 F, in MODE 5, and in MODE 6 when the reactor vessel head is 
on. The pressurizer safety valves provide overpressure 
protection that meets the Reference 1 P/T limits above 3190F.  
When the reactor vessel head is off, overpressurization cannot 
occur. Although LTOP is not Applicable when the RCS temperature 
is greater than the LTOP arming temperature (i.e., > 3190 F) but 
below the minimum temperature at which the pressurizer safety 
valves lift prior to violation of the 10 CFR 50, Appendix G, 
limits (i.e., 4110F), administrative controls in the Technical 
Requirements Manual (TRM) (Ref. 4) are used to limit the 
potential for exceeding 10 CFR 50, Appendix G, limits.  

LCO 3.4.3 provides the operational P/T limits for all MODES.  
LCO 3.4.10, "Pressurizer Safety Valves," requires the OPERABILITY 
of the pressurizer safety valves that provide overpressure 
protection during MODES 1, 2, and 3, and MODE 4 above 3190 F.  

Low temperature overpressure prevention is most critical during 
shutdown when the RCS is water solid, and a mass or heat input 
transient can cause a very rapid increase in RCS pressure when 
little or no time allows operator action to mitigate the event.  

The Applicability is modified by three Notes, Note 1 states that 
accumulator isolation is only required when the accumulator 
pressure is more than the maximum RCS pressure for the existing 
temperature, as allowed by the P/T limit curves. This Note 
permits the accumulator discharge isolation valve Surveillance to 
be performed only under these pressure and temperature 
conditions.  

Note 2 ensures that LCO 3.4.12 will not prohibit a HHSI pump 
being energized and aligned to the RCS as needed to support 
emergency boration or to respond to a loss of RHR cooling.
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APPLICABILITY (continued) 

Note 3 specifies that one HHSI pump may be made capable of 
injecting into the RCS for a period not to exceed 8 hours to 
perform pump testing. During testing, administrative controls 
are used to ensure that HHSI testing will not result in exceeding 
RCS or RHR system pressure limits. It is preferred that HHSI 
pump testing is performed when average RCS cold leg temperature 
is 200°F because either one PORV or an RCS vent of 2.00 
square inches is capable of accommodating an injection from one 
HHSI pump without exceeding LTOP limits for the RCS boundary.  
However, until the RCS temperature is 200 0F, an RCS vent 
cannot be established and the PORV will not protect the RHR 
system because the temperature dependent OPS lift setpoint will 
be greater than the design pressure of the RHR system.  

ACTIONS A.1. A.2.1, A.2.2. A.2.3, A.3.1 and A.3.2 

When one or more HHSI pumps are capable of injecting into the 
RCS, LTOP assumptions regarding limits on mass input capability 
may not be met. Therefore, immediate action is required to limit 
injection capability consistent with the LTOP analysis 
assumptions and the existing combination of pressurizer level and 
RCS venting capacity. Required Action A.1 requires restoration 
with LCO requirements. Required Actions A.2 and A.3 require 
verification and periodic re-verification that alternate LTOP 
configurations are met. The Completion Times of immediately 
reflects the urgency that one of the acceptable LTOP 
configurations is established as soon as possible.  

B.1. C.1 and C.2 

To be considered isolated, an accumulator must have its discharge 
valves closed and the valve power supply breakers fixed in the 
open position.  

An unisolated accumulator requires isolation within 1 hour. This 
is only required when the accumulator pressure is at or more than 
the maximum RCS pressure for the existing temperature allowed by 
the P/T limit curves.
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ACTIONS B.1. C.1 and C.2 (continued) 

If isolation is needed and cannot be accomplished in 1 hour, 
Required Action C.1 and Required Action C.2 provide two options, 
either of which must be performed in the next 12 hours. By 
increasing the RCS temperature to ; 3190F, an accumulator 
pressure of 700 psig cannot exceed the LTOP limits if the 
accumulators are injected. Depressurizing the accumulators 
below the LTOP limit from the PTLR also gives this protection.  
Additionally, the RHR System must be isolated from the RCS to 
protect RHR piping from a potential mass addition event.  

The Completion Times are based on operating experience that these 
activities can be accomplished in these time periods and on 
engineering evaluations indicating that an event requiring LTOP 
is not likely in the allowed times.  

D.1 

When average RCS cold leg temperature is < 3190 F, with one 
required PORV inoperable, the PORV must be restored to OPERABLE 
status within a Completion Time of 7 days. Two PORVs are 
required to provide low temperature overpressure mitigation while 
withstanding a single failure of an active component.  

The Completion Time considers the facts that only one of the 
PORVs is required to mitigate an overpressure transient and that 
the likelihood of an active failure of the remaining valve path 
during this time period is very low.  

E.1 

When both required PORVs are inoperable or the Required Action 
and associated Completion Time of Condition C or D is not met, an 
alternate method of low temperature overpressure protection must 
be established within 8 hours. The acceptable alternate methods 
of LTOP include the following: 

a. Depressurize the RCS and establish an RCS vent path: or 

b. Increase average RCS cold leg temperatures to 319°F; or
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ACTIONS E.1. (continued) 

c. Establish a combination of pressurizer level, RCS pressure, 
and RCS injection capability within limits specified in 
PTLR for OPS not OPERABLE. This combination will ensure at 
least 10 minutes for operator intervention to prevent 
overpressurization following a transient.  

If the option selected is to depressurize the RCS and establish 
an RCS vent path, the vent must be sized >_ 2.00 square inches to 
ensure that the flow capacity is greater than that required for 
the worst case mass input transient reasonable during the 
applicable MODES. This action is needed to protect the RCPB from 
a low temperature overpressure event and a possible brittle 
failure of the reactor vessel.  

The Completion Time considers the time required to place the 
plant in this Condition and the relatively low probability of an 
overpressure event during this time period due to increased 
operator awareness of administrative control requirements.  

F.1 

If LTOP requirements are not met for reasons other than 
Conditions A, B, C, D or E, LTOP requirements must be re
established by depressurizing the RCS and establishing an RCS 
vent of ; 2.00 square inches within 8 hours.  

SURVEI LLANCE REQUIREMENTS 

SR 3.4.12.1 and SR 3.4.12.2 

To minimize the potential for a low temperature overpressure 
event by limiting the mass input capability, all HHSI pumps are 
verified incapable of injecting into the RCS. Additionally, the 
accumulator discharge isolation valves are verified closed and 
locked out or the accumulator pressure less than the maximum RCS 
pressure for the existing RCS cold leg temperature allowed by the 
P/T limit curves provided in the PTLR.
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SURVEI LLANCE REQUIREMENTS 

SR 3.4.12.1 and SR 3.4.12.2 (continued) 

The HHSI pumps are rendered incapable of injecting into the RCS 
through removing the power from the pumps by racking the breakers 
out under administrative control. Other methods may be employed 
using at least two independent means to prevent a pump start such 
that a single failure or single action will not result in an 
injection into the RCS. This may be accomplished through the 
pump control switch being placed in Trip Pullout and at least one 
valve in the discharge flow path being closed.  

The Frequency of 12 hours is sufficient, considering other 
indications and alarms available to the operator in the control 
room, to verify the required status of the equipment.  

SR 3.4.12.3 

The RCS vent of > 2.00 square inches is proven OPERABLE by 
verifying its open condition either: 

a. Once every 12 hours for a valve that is not locked.  

b. Once every 31 days for a valve that is locked, sealed, or 
secured in position. A removed pressurizer safety valve, 
PORV, or Manway Cover fits this category.  

The passive vent arrangement must only be open to be OPERABLE.  
This Surveillance is required to be performed if the vent is 
being used to satisfy the pressure relief requirements of the 
LCO 3.4.12.b.  

SR 3.4.12.4 

Performance of the CHANNEL CHECK of the Overpressure Protection 
System COPS) RCS pressure and temperature channels every 24 hours 
ensures that gross failure of instrumentation has not occurred.  
A CHANNEL CHECK is normally a comparison of the parameter 
indicated on one channel to a similar parameter on other 
channels. It is based on the assumption that instrument channels
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SURVEI LLANCE REQUIREMENTS 

SR 3.4.12.4 (continued) 

monitoring the same parameter 'should read approximately the same 
value. Significant deviations between the two instrument 
channels could be an indication of excessive instrument drift in 
one of the channels or of something even more serious. A CHANNEL 
CHECK will detect gross channel failure: thus, it is key to 
verifying that the instrumentation continues to operate properly 
between each CHANNEL CALIBRATION.  

Agreement criteria are determined by the unit staff based on a 
combination of the channel instrument uncertainties, including 
indication and readability. If a channel is outside the 
criteria, it may be an indication that the sensor or the signal 
processing equipment has drifted outside its limit.  

The Frequency is based on operating experience that demonstrates 
channel failure is rare. The CHANNEL CHECK supplements less 
formal, but more frequent, checks of channels during normal 
operational use of the displays associated with the LCO required 
channels. This SR is required only when LO 3.4.12.a is used to 
establish LTOP protection.  

SR 3.4.12.5 

The PORV block valve opens automatically when RCS cold leg 
temperature is below the OPS arming temperature; however, the 
valves must be verified open every 72 hours to provide the flow 
path for each required PORV to perform its function when 
actuated. The valve may be remotely verified open in the control 
room. This Surveillance is performed only if the PORV is being 
used to satisfy LCO 3.4.12.a.  

The block valve is a remotely controlled, motor operated valve.  
The power to the valve operator is not required removed, and the 
manual operator is not required locked in the inactive position.  
Thus, the block valve can be closed in the event the PORV 
develops excessive leakage or does not close (sticks open) after 
relieving an overpressure situation. If closed, the block valve
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SURVEILLANCE REQUIREMENTS 

SR 3.4.12.5 (contdinued) 

must be de-energized to prevent the valve from re-opening 
automatically.  

The 72 hour Frequency is considered adequate because the PORV 
block valves are opened automatically by the OPS when below the 
OPS arming temperature if the valve control is positioned to auto 
and other administrative controls available to the operator in 
the control room, such as valve position indication, that verify 
that the PORV block valve remains open.  

SR 3.4.12.6 

Performance of a COT is required within 12 hours after decreasing 
RCS temperature to < 319°F and every 31 days on each required 
PORV to verify and, as necessary, adjust its lift setpoint. The 
COT will verify the setpoint is within the PTLR allowed maximum 
limits in the PTLR. PORV actuation could depressurize the RCS 
and is not required.  

The 31 day Frequency considers the demonstrated reliability of 
the Overpressure Protection System and the PORVs.  

A Note has been added indicating that this SR is required to be 
met 12 hours after decreasing RCS cold leg temperature to 
< 319 'F. The COT cannot be performed until in the LTOP 
MODES when the PORV lift setpoint can be reduced to the LTOP 
setting. The test must be performed within 12 hours after 
entering the LTOP MODES.  

SR 3.4.12.7 

Performance of a CHANNEL CALIBRATION on eachrequired PORV 
actuation channel is required every 18 months. Performance of a 
CHANNEL CALIBRATION of RCS pressure and temperature instruments 
that support the Overpressure Protection System is required every 
24 months. These calibrations verify both the OPS and PORV 
function and ensure the OPERABILITY of the whole channel so that
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SURVE ILLANCE REQU IREMENTS 

.SR 3.4.12.7 (continued) 

it responds and the valve opens within the required range and 
accuracy to known input.  

SR 3.4.12.8 and SR 3.4.12.9 

The RCP starting prerequisites must be satisfied prior to 
starting or jogging any reactor coolant pump (RCP) when low 
temperature overpressure protection is required, The RCP 
starting prerequisites prevent an overpressure event due to 
thermal transients when an RCP is started. Plant conditions 
prior to the RCP start determines whether SR 3.4.12.8 or 
SR 3.4.12.9 must be satisfied prior to starting any RCP.  

The principal contributor to an RCP start induced thermal and 
pressure transient is the difference between RCS cold leg 
temperatures and secondary side water temperature of any SG prior 
to the start of an RCP. The RCP starting prerequisites vary 
depending on plant conditions but include the following: reactor 
coolant temperature relative to the [TOP enable temperature; 
secondary side water temperature of the hottest SG relative to 
the temperature of the coldest RCS cold leg temperature; and, 
status of the Overpressure Protection System (OPS). When the OPS 
is inoperable, additional compensatory requirements are required 
including limits for the pressurizer level and RCS pressure and 
temperature. When a pressurizer level is specified as a 
requi rement, the level specified is sufficient to prevent the RCS 
from going water solid for 10 minutes which is sufficient time 
for operator action to terminate the pressure transient.  

SR 3.4.12.8 is used if secondary side water temperature of the 
hottest steam generator (SG) is less than or equal to the coldest 
RCS cold leg temperature. SR 3.4.12.9 is more restrictive and is 
used if the secondary side water temperature of the hottest steam 
generator is :5 640F above the coldest RCS cold leg temperature.  

RCP starting is prohibited if the hottest steam generator is 
> 640F above RCS cold leg temperature or if neither of the RCP 
starting prerequisites SRs can be satisfied.
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SUR VETILLANCE REQUIREMENTS 

SR 3.4.12.8 and SR 3.4.12.9 (continued) 

The steam generator temperature may be measured using the Control 
Room instrumentation or, as a backup, from a contact reading off 
the steam generator's shells. Pressurizer level may be 
determined using control room instrumentation or alternate 
methods.  

The FREQUENCY of the RCP starting prerequisites SRs is Within 15 
minutes prior to starting any RCP. This means that each of the 
required verifications must be performed within 15 minutes prior 
to the pump start and must be met at the time of the pump start.  

SR 3.4.12.8 and SR 3.4.12.9 are each modified by two Notes. Note 
1 specifies that these SRs are required as a condition for pump 
starting only when the RCS is below the LTOP arming temperature.  
Note 2 specifies that meeting either SR 3.4.12.8 or SR 3.4.12.9 
ensures that pump starting prerequisites are met.
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B 3.4.13 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.13 RCS Operational LEAKAGE 

BASES 

BACKGROUND Components that contain or transport the coolant to or from the 
reactor core make up the RCS. Component joints are made by 
welding, bolting, rolling, or pressure loading, and valves 
isolate connecting systems from the RCS.  

During plant life, the joint and valve interfaces can produce 
varying amounts of reactor coolant LEAKAGE, through either normal 
operational wear or mechanical deterioration. The purpose of the 
RCS Operational LEAKAGE LCO is to limit system operation in the 
presence of LEAKAGE from these sources to amounts that do not 
compromise safety. This LCO specifies the types and amounts of 
LEAKAGE. 10 CFR 50, Appendix A, GDC 30 (Ref. 1), requires means 
for detecting and, to the extent practical, identifying the 
source of reactor coolant LEAKAGE.  

The safety significance of RCS LEAKAGE varies widely depending on 
its source, rate, and duration. Therefore, detecting and 
monitoring reactor coolant LEAKAGE into the containment area is 
necessary. Quickly separating the identified LEAKAGE from the 
unidentified LEAKAGE is necessary to provide quantitative 
information to the operators, allowing them to take corrective 
action should a leak occur that is detrimental to the safety of 
the facility and the public.  

A limited amount of leakage inside containment is expected from 
auxiliary systems that cannot be made 100% leaktight. Leakage 
from these systems should be detected, located, and isolated from 
the containment atmosphere, if possible, to not interfere with 
RCS leakage detection.  

This LCO deals with protection of the reactor coolant pressure 
boundary (RCPB) from degradation and the core from inadequate 
cooling, in addition to preventing the accident analyses 
radiation release assumptions from being exceeded. The 
consequences of violating this LCO include the possibility of a 
loss of coolant accident (LOCA).
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APPLICABLE SAFETY ANALYSES 

Except for primary to secondary LEAKAGE, the safety analyses 
do not address operational LEAKAGE. However, other ' 
operational LEAKAGE is related to the safety analyses for LOCA; 
the amount of leakage can affect the probability of such an 
event. The safety analysis for events resulting in steam 
discharge to the atmosphere assumes a range of primary to 
secondary LEAKAGE from 0.1 gpm to 10 gpm as the initial 
condition.  

Primary to secondary LEAKAGE is a factor in the dose releases 
outside containment resulting from a steam line break (SLB) 
accident. To a lesser extent, other accidents or transients 
involve secondary steam release to the atmosphere, such as a 
steam generator tube rupture (SGTR). The leakage contaminates 
the secondary fluid.  

The FSAR (Ref. 2) analysis for SGTR assumes the contaminated 
secondary fluid is released via safety valves and atmospheric 
dump valves. The 1 gpm primary to secondary LEAKAGE is 
rel ati vel y inconsequential.  

The SLB is more limiting for site radiation releases. The safety 
analysis for the SLB accident assumes a range of primary to 
secondary LEAKAGE as an initial condition. The dose consequences 
resulting from the SLB accident are well within the limits 
defined in 10 CFR 100 and the staff approved licensing basis 
(i.e., a small fraction of these limits).  

The RCS operational LEAKAGE satisfies Criterion 2 of 10 CFR 
50.36.  

LCO RCS operational LEAKAGE shall be limited to: 

a. Pressure Boundary LEAKAGE 

No pressure boundary LEAKAGE is allowed, being indicative 
of material deterioration. LEAKAGE of this type is 
unacceptable as the leak itself could cause further 
deterioration, resulting in higher LEAKAGE. Violation of
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LCO a. (continued) 

this LCO could result in continued degradation of the RCPB.  
LEAKAGE past seals and gaskets is not pressure boundary 
LEAKAGE.  

b. Unidentified LEAKAGE 

One gallon per minute (gpm) of unidentified LEAKAGE is 
allowed as a reasonable minimum detectable amount and is 
consistent with the capability of the equipment required by 
LCO 3.4.15, RCS Leakage Detection Instrumentation.  
Violation of this LCO could result in continued degradation 
of the RCPB, if the LEAKAGE is from the pressure boundary.  

c. Identified LEAKAGE 

Up to 10 gpm of identified LEAKAGE is considered allowable 
because LEAKAGE is from known sources that do not interfere 
with detection of unidentified LEAKAGE and is well within 
the capability of the RCS Makeup System. Identified 
LEAKAGE includes LEAKAGE to the containment from 
specifically known and located sources, but does not 
include pressure boundary LEAKAGE, the leakage into closed 
systems or controlled reactor coolant pump (RCP) seal 
leakoff (a normal function not considered LEAKAGE).  
Violation of this LCO could result in continued degradation 
of a component or system.  

d. Primary to Secondary LEAKAGE through All Steam Generators 
(SGs) 

Total primary to secondary LEAKAGE amounting to 1 gpm (1440 
gpd) through all SGs produces acceptable offsite doses in 
the SLB accident analysis. Violation of this LCO could 
exceed the offsite dose limits for this accident. Primary 
to secondary LEAKAGE must be included in the total 
allowable limit for identified LEAKAGE.

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.4.13- 3



RCS Operational LEAKAGE 
B 3.4.13 

BASES 

LCO (continued) 
e. Primary to Secondary LEAKAGE through Any One SG 

The 432 gallons per day (0.3 gpm) limit on one SG is based 
on the assumption that a single crack leaking this amount 
would not propagate to a SGTR under the stress conditions 
of a LOCA or a-main steam line rupture. If leaked through 
many cracks, the cracks are very small, and the above 
assumption is conservative.  

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is 
greatest when the RCS is pressurized.  

In MODES 5 and 6, LEAKAGE limits are not required because the 
reactor coolant pressure is far lower, resulting in lower 
stresses and reduced potentials for LEAKAGE.  

Leakage past PIVs or other leakage into closed systems is that 
leakage that can be accounted for and contained by a system not 
directly connected to the atmosphere. Leakage past PIVs or other 
leakage into closed systems is not included in the limits for 
either identified or unidentified LEAKAGE but PIV leakage must be 
within the limits specified for PIVs in LCO 3.4.14, "RCS Pressure 
Isolation Valves (PIV)." Leakage past PIVs or other leakage into 
closed systems is quantified before being exempted from the 
limits for identified LEAKAGE.  

ACTIONS A.1 

Unidentified LEAKAGE, identified LEAKAGE, or primary to secondary 
LEAKAGE in excess of the LCO limits must be reduced to within 
limits within 4 hours. This Completion Time allows time to 
verify leakage rates and either identify unidentified LEAKAGE or 
reduce LEAKAGE to within limits before the reactor must be shut 
down. This action is necessary to prevent further deterioration 
of the RCPB.
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ACTIONS (continued) 

B.1 and B.2 

If any pressure boundary LEAKAGE exists, or if unidentified 
LEAKAGE, identified LEAKAGE, or primary to secondary LEAKAGE 
cannot be reduced to within limits within 4 hours, the reactor 
must be brought to lower pressure conditions to reduce the 
severity of the LEAKAGE and its potential consequences. It 
should be noted that LEAKAGE past seals and gaskets is not 
pressure boundary LEAKAGE. The reactor must be brought to MODE 3 
within 6 hours and MODE 5 within 36 hours. This action reduces 
the LEAKAGE and also reduces the factors that tend to degrade the 
pressure boundary.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems. In MODE 5, the pressure stresses acting on the 
RCPB are much lower, and further deterioration is much less 
likely.  

SURVEI LLANCE REQUIREMENTS 

SR 3.4.13.1 

Verifying RCS LEAKAGE to be within the LCO limits ensures the 
integrity of the RCPB is maintained. Pressure boundary LEAKAGE 
would at first appear as unidentified LEAKAGE and can only be 
positively identified by inspection. It should be noted that 
LEAKAGE past seals and gaskets is not pressure boundary LEAKAGE.  
Unidentified LEAKAGE and identified LEAKAGE are determined by 
performance of an RCS water inventory balance. Primary to 
secondary LEAKAGE is also measured by performance of an RCS water 
inventory balance in conjunction with effluent monitoring within 
the secondary steam and blowdown systems.  

The RCS water inventory balance must be met with the reactor at 
steady state operating conditions and near operating pressure.  
Therefore, this SR is not required to be performed in MODES 3
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RCS Operational LEAKAGE 
B 3.4.13 

BASES 

SURVE ILLANCE REQU IREMENTS 

SR 3.4.13.1 (continued) 

and 4 until 12 hours of steady state operation near operating 
pressure have been established.  

Steady state operation is required to perform a proper inventory 
balance; calculations during maneuvering are not useful and a 
Note requires the Surveillance to be met when steady state is 
established. For RCS operational LEAKAGE determination by water 
inventory balance, steady state is defined as stable RCS 
pressure, temperature, power level, pressurizer and makeup tank 
levels, makeup and letdown, and RCP seal injection and return 
flows.I 

An early warning of pressure boundary LEAKAGE or unidentified 
LEAKAGE is provided by the automatic systems that monitor the 
containment atmosphere radioactivity and the containment sump 
level. These leakage detection systems are specified in 
LCO 3.4.15, "RCS Leakage Detection Instrumentation." It should be 
noted that LEAKAGE past seals and gaskets, measured leakage past 
PIVs, and other leakage into closed systems is not pressure 
boundary LEAKAGE.  

The 72 hour Frequency is a reasonable interval to trend LEAKAGE 
and recognizes the importance of early leakage detection in the 
prevention of accidents. A Note under the Frequency column 
states that this SR is required to be performed during steady 
state operation.  

SR 3.4.13.2 

This SR provides the means necessary to determine SG OPERABILITY 
in an operational MODE. The requirement to demonstrate SG tube 
integrity in accordance with the Steam Generator Tube 
Surveillance Program emphasizes the importance of SG tube 
integrity, even though this Surveillance cannot be performed at 
normal operating conditions.
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B 3.4.13

BASES

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.  

2. FSAR, Section 14.
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RCS PIV Leakage 
B 3.4.14

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage 

BASES

BACKGROUND 10 CFR 50.2, 10 CFR 50.55a(c), and GDC 55 of 10 CFR 50, 
Appendix A (Refs. 1, 2, and 3), define RCS PIVs as any two 
normally closed valves in series within the reactor coolant 
pressure boundary (RCPB), which separate the high pressure RCS 
from an attached low pressure system. During their lives, these 
valves can produce varying amounts of reactor coolant leakage 
through either normal operational wear or mechanical 
deterioration. The RCS PIV Leakage LCO allows RCS high pressure 
operation when leakage through these valves exists in amounts 
that do not compromise safety. This LCO establishes limits for 
Event V PIVs only. Event V PIVs are defined as two check valves 
in series at a low pressure/RCS interface whose failure may 
result in a LOCA that by-passes containment. Event V refers to 
the scenario described for this event in the WASH-1400 study 
(Refs. 4 and 9). The Event V PIVs are listed in FSAR, Section 6 
(Ref. 6).  

The PIV leakage limit applies to each individual valve. Leakage 
through PIVs into closed systems is not included in the limits 
for either identified or unidentified LEAKAGE in LCO 3.4.13, RCS 
Operational LEAKAGE. Leakage past PIVs into closed systems is 
that leakage which can be accounted for and contained by a system 
not directly connected to the atmosphere.  

Although this specification provides a limit on allowable PIV 
leakage rate, its main purpose is to prevent overpressure failure 
of the low pressure portions of connecting systems. The leakage 
limit is an indication that the PIVs between the RCS and the 
connecting systems are degraded or degrading. PIV leakage could 
lead to overpressure of the low pressure piping or components.  
Failure consequences could be a loss of coolant accident (LOCA) 
outside of containment, an unanalyzed accident, that could 
degrade the ability for low pressure injection.  

The basis for this LCO is the 1975 NRC "Reactor Safety Study" 
(Ref. 4) that identified potential intersystem LOCAs as a
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RCS PIV Leakage 
B 3.4.14 

BASES 

BACKGROUND (Continued) 

significant contributor to the risk of core melt. A subsequent 
study (Ref. 5) evaluated various PIV configurations to determine 
the probability of intersystem LOCAs.  

PIVs are typically provided to isolate the RCS from the following 

connected systems: 

a. Residual Heat Removal (RHR) System; and 

b. Safety Injection System.  

Violation of this LCO could result in continued degradation of a 
PIV, which could lead to overpressurization of a low pressure 
system and the loss of the integrity of a fission product 
barrier.  

Residual Heat Removal System Valves 730 and 731 isolate the RHR 
System from the RCS and are separately interlocked with 
independent pressure control signals to prevent their being 
opened whenever the RCS pressure is greater than a designated 
setpoint (which is below the RHR System design pressure of 600 
psig). This interlock also automatically closes the valve 
whenever the Reactor Coolant System pressure increases to a 
slightly higher setpoint. This interlock provides a diverse 
backup to administrative requirements to close the isolation 
valves when needed to prevent RHR system overpressurization. In 
addition to this interlock, the valve motor operators are 
mechanically sized such that there is insufficient torque to open 
the valve in the presence of a pressure differential greater than 
the RHR System design pressure. Finally, the RHR System is 
equipped with a pressure relief valve sized to relieve the flow 
of two charging pumps. Collectively, these features provide a 
diverse backup to administrative requirements to close the 
isolation valves when needed to prevent RHR system 
overpressurization.
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RCS PIV Leakage 
B 3.4.14 

BASES 

APPLICABLE SAFETY ANALYSES 

Reference 4 identified potential intersystem LOCAs as a 
significant contributor to the risk of core melt. The dominant 
accident sequence in the intersystem LOCA category is the failure 
of the low pressure portion of the RHR System outside of 
containment.  

The accident is the result of a postulated failure of the PIVs, 
which are part of the RCPB, and the subsequent pressurization of 
the RHR System downstream of the PIVs from the RCS. Because the 
low pressure portion of the RHR System is designed for 600 psig, 
overpressurization failure of the RHR low pressure line would 
result in a LOCA outside containment and subsequent risk of core 
melt.  

Reference 5 evaluated various PIV configurations, leakage testing 
of the valves, and operational changes to determine the effect-on 
the probability of intersystem LOCAs. This study concluded that 
periodic leakage testing of the PIVs can substantially reduce the 
probability of an intersystem LOCA.  

The RHR isolation valve autoclosure and interlock provides a 
diverse backup to administrative requirements to close the 
isolation valves when needed to prevent RHR system 
overpressurization.  

RCS PIV leakage satisfies Criterion 2 of 10 CFR 50.36.  

LCO This LCO establishes limits for Event V PIVs only. Event V PIVs 
are defined as two check valves in series at a low pressure/RCS 
interface whose failure may result in a LOCA that by-passes 
containment. Event V refers to the scenario described for this 
event in the WASH-1400 study (Refs. 4 and 9). The Event V PIVs 
are listed in FSAR, Section 6 (Ref. 6).  

RCS PIV leakage is leakage into closed systems connected to the 
RCS. Leakage through PIVs into closed systems is not included in 
the limits for either identified or unidentified LEAKAGE in LCO
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RCS PIV Leakage 
B 3.4.14 

BASES 

LCO (continued) 

3.4.13, RCS Operational LEAKAGE.; Leakage past PIVs into closed 
systems is that leakage which can be accounted for and contained 
by a system not directly connected to the atmosphere. Isolation 
valve leakage is usually on the order of drops per minute.  
Leakage that increases significantly suggests that something is 
operationally wrong and corrective action must be taken.  

The LCO PIV leakage limit is 0.5 gpm per nominal inch of valve 
size with a maximum limit of 5 gpm. The previous criterion of 
1 gpm for all valve sizes imposed an unjustified penalty on the 
larger valves without providing information on potential valve 
degradation and resulted in higher personnel radiation exposures.  
A study concluded a leakage rate limit based on valve size was 
superior to a single allowable value.  

Reference 7 permits leakage testing at a lower pressure 
differential than between the specified maximum RCS pressure and 
the normal pressure of the connected system during RCS operation 
(the maximum pressure differential) in those types of valves in 
which the higher service pressure will tend to diminish the 
overall leakage channel opening. In such cases, the observed 
rate may be adjusted to the maximum pressure differential by 
assuming leakage is directly proportional to the pressure 
differential to the one half power.  

The autoclosure interlock for RHR System Valves 730 and 731 must 
function to automatically close or prevent the opening of the RHR 
isolation valves whenever the RCS pressure is greater than the 
RHR System design pressure. The autoclosure interlock is 
considered OPERABLE when the isolation valves are closed and the 
motor operators de-energized if the interlock would function when 
power is restored to the motor operator.  

APPLICABILITY In MODES 1, 2, 3, and 4, this LCO applies because the PIV leakage 
potential is greatest when the RCS is pressurized. In MODE 4, 
valves in the RHR flow path are not required to meet the 
requirements of this LCO when in, or during the transition to or 
from, the RHR mode of operation.
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RCS PIV Leakage 
B 3.4.14 

BASES 

APPLICABILITY (continued) 

In MODES 5 and 6, leakage limits and RHR autoclosure function are 
not provided because the lower reactor coolant pressure results 
in a reduced potential for leakage and for a LOCA outside the 
contai nment.  

ACTIONS The Actions are modified by two Notes. Note 1 provides 
clarification that each flow path allows separate entry into a 
Condition. This is allowed based upon the functional 
independence of the flow path. Note 2 requires an evaluation of 
affected systems if a Ply is inoperable. The leakage may have 
affected system operability, or isolation of a leaking flow path 
with an alternate valve may have degraded the ability of the 
interconnected system to perform its safety function.  

A.1 and A.2 

The flow path must be isolated by two valves. Required 
Actions A.1 and A.2 are modified by a Note that the valves used 
for isolation must meet the same leakage requirements as the PIVs 
and must be within the RCPB or the high pressure portion of the 
system.  

Required Action A.1 requires that the isolation with one valve 
must be performed within 4 hours. Four hours provides time to 
reduce leakage in excess of the allowable limit and to isolate 
the affected system if leakage cannot be reduced. The 4 hour 
Completion Time allows the actions and restricts the operation 
with leaking isolation valves.  

Required Action A.2 specifies that the double isolation barrier 
of two valves be restored by closing some other valve qualified 
for isolation or restoring one leaking PIV. The 72 hour 
Completion Time after exceeding the limit considers the time 
required to complete the Action and the low probability of a 
second valve failing during this time period. If use of a closed
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RCS PIV Leakage 
B 3.4.14 

BASES 

ACTIONS A.1 and A.2 (continued) 

manual, deactivated automatic, or check valve to isolate leaking 
PIV renders a required system or component inoperable, then the 
Required Actions associated with the affected system or component 
are initiated when the valve is closed.  

B.1 and B.2 

If leakage cannot be reduced, the system isolated, or the other 
Required Actions accomplished, the plant must be brought to a 
MODE in which the requirement does not apply. To achieve this 
status, the plant must be brought to MODE 3 within 6 hours and 
MODE 5 within 36 hours. This Action may reduce the leakage and 
also reduces the potential for a LOCA outside the containment.  
The allowed Completion Times are reasonable based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems.  

C.1 

The inoperability of the RHR autoclosure interlock renders the 
RHR suction isolation valves incapable of isolating in response 
to a high pressure condition and preventing inadvertent opening 
of the valves at RCS pressures in excess of the RHR systems 
design pressure. If the RHR autoclosure interlock is inoperable, 
operation may continue as long as the affected RHR suction 
penetration is closed by at least one closed manual or 
deactivated automatic valve within 4 hours. This Action 
accomplishes the purpose of the autoclosure function.  

A Note to Required Action C.1 specifies that the RHR system 
flowpath may be unisolated under administrative controls if 
needed to meet requirements for an operating RCS loop in LCO 
3.4.5, RCS Loops - MODE 3, and LCO 3.4.6, RCS Loops - MODE 4.  
Additionally, an RHR loop may be considered OPERABLE but not in 
operation with one or both RHR isolation valves closed and 
deactivated if the valves can be opened as allowed by this Note 
in a-reasonable time. This Note is needed because neither of the 
two RHR loops can be in operation when either RHR valve 730 or 
731 is closed.
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B 3.4.14 

BASES 

ACTIONS C.1 (continued) 

This allowance is acceptable because the interlock is intended to 
provide a diverse backup to administrative requirements to close 
the isolation valves when needed to prevent RHR system 
overpressurization. In addition to this interlock, the valve 
motor operators are mechanically sized such that there is 
insufficient torque to open the valve in the presence of a 
pressure differential greater than the RHR System design pressure 
and the RHR System is equipped with a pressure relief valve sized 
to relieve the flow of three charging pumps.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.14.1 

Performance of leakage testing on each RCS PIV or isolation valve 
used to satisfy Required Action A.1 and Required Action A.2 is 
required to verify that leakage is below the specified limit and 
to identify each leaking valve. The leakage limit of 0.5 gpm per 
inch of nominal valve diameter up to 5 gpm maximum applies to 
each valve. Leakage testing requires a stable pressure 
condition.  

For the two PIVs in series, the leakage requirement applies to 
each valve individually and not to the combined leakage across 
both valves. If the PIVs are not individually leakage tested, 
one valve may have failed completely and not be detected if the 
other valve in series meets the leakage requirement. In this 
situation, the protection provided by redundant valves would be 
lost.  

Testing is to be performed every 24 months, a typical refueling 
cycle, if the plant does not go into MODE 5 for at least 7 days.  
The 24 month Frequency is consistent with 10 CFR 50.55a(g) 
(Ref. 8) as contained in the Inservice Testing Program, is within 
frequency allowed by the American Society of Mechanical Engineers 
(ASME) Code, Section XI (Ref. 7). and is based on the need to 
perform such surveillances under the conditions that apply during
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B 3.4.14 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.4.14.1 (continued) 

an outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power.  

In addition, testing must be performed once after the valve has 
been opened by flow or exercised to ensure tight reseating. PIVs 
disturbed in the performance of this Surveillance should also be 
tested unless documentation shows that an infinite testing loop 
cannot practically be avoided. Testing must be performed within 
24 hours after the valve has been reseated. Within 24 hours is a 
reasonable and practical time limit for performing this test 
after opening or reseating a valve.  

The leakage limit is to be met at the RCS pressure associated 
with MODES 1 and 2. This permits leakage testing at high 
differential pressures with stable conditions not possible in the 
MODES with lower pressures.  

Entry into MODES 3 and 4 is allowed to establish the necessary 
differential pressures and stable conditions to allow for 
performance of this Surveillance. The Note that allows this 
provision is complementary to the Frequency of prior to entry 
into MODE 2 whenever the unit has been in MODE 5 for 7 days or 
more, if leakage testing has not been performed in the previous 
12 months. In addition, this Surveillance is not required to be 
performed on the RHR System when the RHR System is aligned to the 
RCS in the shutdown cooling mode of operation. PIVs contained in 
the RHR shutdown cooling flow path must be leakage rate tested 
after RHR is secured and stable unit conditions and the necessary 
differential pressures are established.  

SR 3.4.14.2 and SR 3.4.14.3 

Verifying that the RHR autoclosure interlocks are OPERABLE 
ensures that RCS pressure will not pressurize the RHR system 
beyond 125% of its design pressure of 600 psig. The interlock 
setpoint that prevents the valves from being opened is set so the 
actual RCS pressure must be < 450 psig to open the valves. This 
setpoint ensures the RHR design pressure will not be exceeded and
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B 3.4.14

BASES

SURVEILLANCE REQUIREMENTS

SR 3.4.14.2 and SR 3.4.14.3 (continued) 

the RHR relief valves will not lift. The 24 month Frequency is 
based on the need to perform the Surveillance under conditions 
that apply during a plant-outage. The 24 month Frequency is also 
acceptable based on consideration of the design reliability (and 
confirming operating experience) of the equipment.

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).  

3. 10 CFR 50, Appendix A.  

4. WASH-1400 (NUREG-75/014), Appendix V, October 1975.  

5. NUREG-0677, May 1980.  

6. FSAR Section 6.2.  

7. ASME, Boiler and Pressure Vessel Code, Section XI.  

8. 10 CFR 50.55a(g).

9. Generic Letter 87-006, Periodic Verification 
Integrity of Pressure Isolation.Valves.

of Leak Tight
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RCS Leakage Detection Instrumentation 
B 3.4.15 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.15 RCS Leakage Detection Instrumentation 

BASES 

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means for 
detecting and, to the extent practical, identifying the location 
of the source of RCS LEAKAGE.  

Leakage detection systems must have the capability to detect 
significant reactor coolant pressure boundary (RCPB) degradation 
as soon after occurrence as practical to minimize the potential 
for propagation to a gross failure. Thus, an early indication or 
warning signal is necessary to permit proper evaluation of all 
unidentified LEAKAGE.  

Industry practice has shown that water flow changes of 0.5 to 
1.0 gpm can be readily detected in contained volumes by 
monitoring changes in water level, in flow rate, or in the 
operating frequency of a pump. The containment sump used to 
collect unidentified LEAKAGE and containment fan cooler unit 
condensate measuring system are instrumented to alarm for 
increases of 0.5 to 1.0 gpm. This sensitivity is acceptable for 
detecting increases in unidentified LEAKAGE.  

The reactor coolant contains radioactivity that, when released to 
the containment, can be detected by radiation monitoring 
instrumentation. Reactor coolant radioactivity levels will be 
low during initial reactor startup and for a few weeks 
thereafter, until activated corrosion products have been formed 
and fission products appear from fuel element cladding 
contamination or cladding defects. Instrument sensitivities of 
10"1 yCi/cc radioactivity for particulate monitoring and of 
i0-1 pCi/cc radioactivity for gaseous monitoring are practical for 
these leakage detection systems. Radioactivity detection systems 
are included for monitoring both particulate CR-li) and gaseous 
activities (R-12) because of their sensitivities and rapid 
responses to RCS LEAKAGE.  

An increase in humidity of the containment atmosphere would 
indicate release of water vapor to the containment. Dew point 
temperature measurements can thus be used to monitor humidity
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RCS Leakage Detection Instrumentation 
B 3.4.15 

BASES 

BACKGROUND (Continued) 

levels of the containment atmosphere as an indicator of potential 
RCS LEAKAGE. A 10F increase in dew point is well within the 
sensitivity range of available instruments.  

Since the humidity level is influenced by several factors, a 
quantitative evaluation of an indicated leakage rate by this 
means may be questionable and should be compared to observed 
increases in liquid flow into or from the containment sump and 
condensate flow from fan cooler unit condensate measuring system.  
Humidity level monitoring is considered most useful as an 
indirect alarm or indication to alert the operator to a potential 
problem. Humidity monitors are not required by this LCO.  

Air temperature and pressure monitoring methods may also be used 
to infer unidentified LEAKAGE to the containment. Containment 
temperature and pressure fluctuate slightly during plant 
operation, but a rise above the normally indicated range of 
values may indicate RCS leakage into the containment. The 
relevance of temperature and pressure measurements are affected 
by containment free volume and, for temperature, detector 
location. Alarm signals from these instruments can be valuable 
in recognizing rapid and sizable leakage to the containment.  
Temperature and pressure monitors are not required by this LCO.  

APPLICABLE SAFETY ANALYSES 

The need to evaluate the severity of an alarm or an 
indication is important to the operators, and the ability to 
compare and verify with indications from other systems is 
necessary. The system response times and sensitivities are 
described in the FSAR (Ref. 2).  

The safety significance of RCS LEAKAGE varies widely depending on 
its source, rate, and duration. Therefore, detecting and 
monitoring RCS LEAKAGE into the containment area is necessary.  
Quickly separating the identified LEAKAGE from the unidentified 
LEAKAGE provides quantitative information to the operators, 
allowing them to take corrective action should a leakage occur 
detrimental to the safety of the unit and the public.
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B 3.4.15

BASES

APPLICABLE SAFETY ANALYSES (continued) 

RCS leakage detection instrumentation satisfies Criterion 1 of 10 

CFR 50.36.  

LCO One method of protecting against large RCS leakage derives from 
the ability of instruments to rapidly detect extremely small 
leaks. This LCO requires instruments of diverse monitoring 
principles to be OPERABLE to provide a high degree of confidence 
that extremely small leaks are detected in time to allow actions 
to place the plant in a safe condition, when RCS LEAKAGE 
indicates possible RCPB degradation.  

The LCO is satisfied when monitors of diverse measurement means 
are available. Thus, the containment sump flow monitor, in 
combination with a gaseous or particulate radioactivity monitor 
and a containment fan cooler unit condensate measuring system, 
provides an acceptable minimum. The condensate measuring system 
associated with any one of the fan cooler unit satisfies the 
requirement for a fan cooler unit condensate measuring system.  

APPLICABILITY Because of elevated RCS temperature and pressure in MODES 1, 
2, 3, and 4, RCS leakage detection instrumentation is required to 
be OPERABLE.  

In MODE 5 or 6, the temperature is to be :5 200*F and pressure is 
maintained low or at atmospheric pressure. Since the 
temperatures and pressures are far lower than those for MODES 1, 
2, 3, and 4, the likelihood of leakage and crack propagation are 
much smaller. Therefore, the requirements of this LCO are not 
applicable in MODES 5 and 6.  

ACTIONS The Actions are modified by a Note that indicates that the 
provisions of LCO 3.0.4 are not applicable. As a result, a MODE 
change is allowed when the required monitors are inoperable.
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B 3.4.15 

BASES 

ACTIONS (continued) 

This allowance is provided because other instrumentation is 
available to monitor for RCS leakage.  

A.1 and A.2 

With the required containment sump flow monitor inoperable, no 
other form of sampling can provide the equivalent information; 
however, the containment atmosphere radioactivity monitor or 
containment fan cooler unit will provide indications of changes 
in leakage. Together with the atmosphere monitor, the periodic 
surveillance for RCS water inventory balance, SR 3.4.13.1, must 
be performed at an increased frequency of 24 hours to provide 
information that is adequate to detect leakage.  

Restoration of the required sump flow monitor to OPERABLE status 
within a Completion Time of 30 days is required to regain the 
function after the monitor's failure. This time is acceptable, 
considering the Frequency and adequacy of the RCS water inventory 
balance required by Required Action A.1.  

B.1.1. B.1.2. B.2.1 and B.2.2 

With both gaseous and particulate containment atmosphere 
radioactivity monitoring instrumentation channels inoperable, 
alternative action is required. Either grab samples of the 
containment atmosphere must be taken and analyzed or water 
inventory balances, in accordance with SR 3.4.13.1, must be 
performed to provide alternate periodic information.  

With a sample obtained and analyzed or water inventory balance 
performed every 24 hours, the reactor may be operated for up to 
30 days to allow restoration of the required containment 
atmosphere radioactivity monitors. Alternatively, continued 
operation is allowed if the air cooler unit condensate measuring 
system is OPERABLE, provided grab samples are taken or water 
inventory balance performed every 24 hours.  

The 24 hour interval provides perio dic information that is 
adequate to detect leakage. The 30 day Completion Time 
recognizes at least one other form of leakage detection is 
available.
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BASES 

ACTIONS (continued) 

C.1 and C.2 

With the required containment fan cooler unit condensate 
measuring system inoperable, alternative action is again 
required. Either SR 3.4.15.1 must be performed or water 
inventory balances, in accordance with SR 3.4.13.1, must be 
performed to provide alternate periodic information. Provided a 
CHANNEL CHECK is performed every 8 hours or a water inventory 
balance is performed every 24 hours, reactor operation may 
continue while awaiting restoration of the containment fan cooler 
unit condensate measuring system to OPERABLE status.  

The 24 hour interval provides periodic information that is 
adequate to detect RCS LEAKAGE.  

0.1 and D.2 

With the required containment atmosphere radioactivity monitor 
and the required containment fan cooler unit condensate measuring 
system inoperable, the only means of detecting leakage is the 
containment sump flow monitor. This Condition does not provide 
the required diverse means of leakage detection. The Required 
Action is to restore either of the inoperable required monitors 
to OPERABLE status within 30 days to regain the intended leakage 
detection diversity. The 30 day Completion Time ensures that the 
plant will not be operated in a reduced configuration for a 
lengthy time period.  

E.1 and E.2 

If a Required Action of Condition A, B, C, or D cannot be met, 
the plant must be brought to a MODE in which the requirement does 
not apply. To achieve this status, the plant must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 36 hours.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems.
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BASES 

ACTIONS (continued) 

F.1 

With all required monitors inoperable, no automatic means of 
monitoring leakage are available, and immediate plant shutdown in 
accordance with LCO 3.0.3 is required.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.15.1 

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of the 
required containment atmosphere radioactivity monitor. The check 
gives reasonable confidence that the channel is operating 
properly. The Frequency of 12 hours is based on instrument 
reliability and is reasonable for detecting off normal 
conditions.  

SR 3.4.15.2 

SR 3.4.15.2 requires the performance of a COT on the required 
containment atmosphere radioactivity monitor. The test ensures 
that the monitor can perform its function in the desired manner.  
The test verifies the alarm setpoint and relative accuracy of the 
instrument string. The Frequency of 92 days considers instrument 
reliability, and operating experience has shown that it is proper 
for detecting degradation.  

SR 3.4.15.3. SR 3.4.15.4 and SR 3.4.15.5 

These SRs require the performance of a CHANNEL CALIBRATION for 
each of the RCS leakage detection instrumentation channels. The 
calibration verifies the accuracy of the instrument string, 
including the instruments located inside containment. The 
Frequency of 24 months is a typical refueling cycle and considers 
channel reliability. Again, operating experience has proven that 
this Frequency is acceptable.
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RCS Leakage Detection Instrumentation 
B 3.4.15

BASES 

REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30.  

2. FSAR, Section 6.
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RCS Specific Activity 
B 3.4.16 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.16 RCS Specific Activity 

BASES 

BACKGROUND The maximum dose to the whole body and the thyroid that an 
individual at the site boundary can receive for 2 hours during an 
accident is specified in 10 CFR 100 (Ref. 1). The limits on 
specific activity ensure that the doses are held to a small 
fraction of the 10 CFR 100 limits during analyzed transients and 
accidents.  

The RCS specific activity LCO limits the allowable concentration 
level of radionuclides in the reactor coolant. The LCO limits 
are established to minimize the offsite radioactivity dose 
consequences in the event of a steam generator tube rupture 
(SGTR) accident.  

The LCO contains specific activity limits for both DOSE 
EQUIVALENT 1-131 and gross specific activity. The allowable 
levels are intended to limit the 2 hour dose at the site boundary 
to a small fraction of the 10 CFR 100 dose guideline limits. The 
limits in the LCO are standardized, based on parametric 
evaluations of offsite radioactivity dose consequences for 
typical site locations.  

The parametric evaluations showed the potential offsite dose 
levels for a SGTR accident were an appropriately small fraction 
of the 10 CFR 100 dose guideline limits. Each evaluation assumes 
a broad range of site applicable atmospheric dispersion factors 
in a parametric evaluation.  

APPLICABLE SAFETY ANALYSES 

The LCO limits on the specific activity of the reactor 
coolant ensures that the resulting 2 hour doses at the site 
boundary will not exceed a small fraction of the 10 CFR 100 dose 
guideline limits following a SGTR accident. The SGTR safety 
analysis (Ref. 2) assumes the specific activity of the reactor 
coolant at the LCO limit and an existing reactor coolant steam
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RCS Specific Activity 
B 3.4.16 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

generator (SG) tube leakage rate of 1 gpm. The safety analysis 
assumes the specific activity of the secondary coolant at its 
limit of 0.1 pCi/gm DOSE EQUIVALENT 1-131 from LCO 3.7.17, 
"Secondary Specific Activity." 

The analysis for the SGTR accident establishes the acceptance 
limits for RCS specific activity. Reference to this'analysis is 
used to assess changes to the unit that could affect RCS specific 
activity, as they relate to the acceptance limits.  

The analysis is for two cases of reactor coolant specific 
activity. One case assumes specific activity at 1.0 pCi/gm DOSE 
EQUIVALENT 1-131 with a concurrent large iodine spike that 
increases the 1-131 activity in the reactor coolant by a factor 
of about 50 immediately after the accident. The second case 
assumes the initial reactor coolant iodine activity at 
60.0 pCi/gm DOSE EQUIVALENT 1-131 due to a pre-accident iodine 
spike caused by an RCS transient. In both cases, the noble gas 
activity in the reactor coolant assumes 1% failed fuel, which 
closely equals the LCO limit of 100/2 pCi/gm for gross specific 
activity.  

The analysis also assumes a loss of offsite power at the same 
time as the SGTR event. The SGTR causes a reduction in reactor 
coolant inventory. The reduction initiates a reactor trip from a 
low pressurizer pressure signal or an RCS overtemperature 
AT signal.  

The coincident loss of offsite power causes the steam dump valves 
to close to protect the condenser. The rise in pressure in the 
ruptured SG discharges radioactively contaminated steam to the 
atmosphere through the SG atmospheric dump valves (ADVs) and the 
main steam safety valves. The unaffected SGs remove core decay 
heat by venting steam to the atmosphere until the cooldown ends.  

The safety analysis shows the radiological consequences of an 
SGTR accident are within a small fraction of the Reference 1 dose 
guideline limits. Operation with iodine specific activity levels 
greater than the LCO limit is permissible, if the activity levels 
do not exceed the limits shown in Figure 3.4.16-1, in the
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RCS Specific Activity 
B 3.4.16 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

applicable specification, for more than 48 hours. The safety 
analysis has concurrent and pre-accident iodine spiking levels up 
to 60.0 pCi/gm DOSE EQUIVALENT 1-131.  

The remainder of the above limit permissible iodine levels shown 
in Figure 3.4.16-1 are acceptable because of the low probability 
of a SGTR accident occurring during the-establ-ished-48-hour time 
limit. The occurrence of an SGTR accident at these permissible 
levels could increase the site boundary dose levels, but still be 
within 10 CFR 100 dose guideline limits.  

The limits on RCS specific activity are also used for 
establishing standardization in radiation shielding and plant 
personnel radiation protection practices.  

RCS specific activity satisfies Criterion 2 of 10 CFR 50.36.  

LCO The specific iodine activity is limited to 1.0 pCi/gm DOSE 
EQUIVALENT 1-131, and the gross specific activity in the reactor 
coolant is limited to the number of pCi/gm equal to 100 divided 
by 2 (average disintegration energy of the sum of the average 
beta and gamma energies of the coolant nuclides). The limit on 
DOSE EQUIVALENT 1-131 ensures the 2 hour thyroid dose to an 
individual at the site boundary during the Design Basis Accident 
(DBA) will be a small fraction of the allowed thyroid dose. The 
limit on gross specific activity ensures the 2 hour whole body 
dose to an individual at the site boundary during the DBA will be 
a small fraction of the allowed whole body dose.  

The SGTR accident analysis (Ref. 2) shows that the 2 hour site 
boundary dose levels are within acceptable limits. Violation of 
the LCO may result in reactor coolant radioactivity levels that 
could, in the event of an SGTR, lead to site boundary doses that 
exceed the 10 CFR 100 dose guideline limits.
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RCS Specific Activity 
B 3.4.16 

BASES 

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS average temperature 
5000F, operation within the LCO limits for DOSE EQUIVALENT 

1-131 and gross specific activity are necessary to contain the 
potential consequences of an SGTh to within the acceptable site 
boundary dose values.  

For operation in MODE 3 with RCS average temperature < 500*F. and 
in MODES 4 and 5, the release of radioactivity in the event of a 
SGTR is unlikely since the saturation pressure of the reactor 
coolant is below the lift pressure settings of the main steam 
safety valves.  

ACTIONS A.1 and A.2 

With the DOSE EQUIVALENT 1-131 greater than the LCO limit, 
samples at intervals of 4 hours must be taken to demonstrate that 
the limits of Figure 3.4.16-1 are not exceeded. The Completion 
Time of 4 hours is required to obtain and analyze a sample.  
Sampling is done to establish the trend.  

The DOSE EQUIVALENT 1-131 must be restored to within limits 
within 48 hours. The Completion Time of 48 hours is required to 
allow operation to continue, if the limit violation resulted from 
normal iodine spiking.  

A Note to the Required Actions of Condition A excludes the MODE 
change restriction of LCO 3.0.4. This exception allows entry 
into the applicable MODE(S) while relying on the ACTIONS even 
though the ACTIONS may eventually require plant shutdown. This 
exception is acceptable due to the significant conservatism 
incorporated into the specific activity limit, the low 
probability of an event which is limiting due to exceeding this 
limit, and the ability to restore transient specific activity 
excursions while the plant remains at, or proceeds to power 
operation.  

B.1 

With the gross specific activity in excess of the allowed
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RCS Specific Activity 
B 3.4.16 

BASES 

ACTI ONS 
U.1 (continued) 

limit, the unit must be placed in a MODE in which the requirement 
does not apply.  

Placing the plant in MODE 3 with RCS average temperature <500OF 
lowers the saturation pressure of the reactor coolant below the 
setpoints of the main steam safety valves and prevents venting 
the SG to the environment in an SGTR event. The allowed 
Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 below 500OF from full power 
conditions in an orderly manner and without challenging plant 
systems.  

c.1 

If a Required Action and the associated Completion Time of 
Condition A is not met or if the DOSE EQUIVALENT 1-131 is in 
the unacceptable region of Figure 3.4.16-1, the reactor must 
be brought to MODE 3 with RCS average temperature < 500OF 
within 6 hours. The Completion Time of 6 hours is reasonable, 
based on operating experience, to reach MODE 3 below 500'F from 
full power conditions in an orderly manner and without 
challenging plant systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.4.16.1 

SR 3.4.16.1 requires performing a gamma isotopic analysis as a 
measure of the gross specific activity of the reactor coolant at 
least once every 7 days. While basically a quantitative measure 
of radionuclides with half lives longer than 10 minutes, 
excluding iodines, this measurement is the sum of the degassed 
gamma activities and the gaseous gamma activities in the sample 
taken. This Surveillance provides an indication of any increase 
in gross specific activity.
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RCS Specif ic Acti vi ty 
B 3.4.16 

BASES 

SURVE ILLANCE REQU IREMENTS 

SR 3.4.16.1 (continued) 

Trending the results of this Surveillance allows proper remedial 
action to be taken before reaching the LCO limit under normal 
operating conditions. The Surveillance is applicable in MODES 1 
and 2, and in MODE 3 with Tang at least 500 0F. The 7 day 
Frequency considers the low probability of a gross fuel failure 
during the time.  

SR 3.4.16.2 

This Surveillance is performed in MODE 1 only to ensure iodine 
remains within limit during normal operation and following fast 
power changes when fuel failure is more apt to occur. The 14 day 
Frequency is adequate to trend changes in the iodine activity 
level, considering gross activity is monitored every 7 days. The 
Frequency, between 2 and 6 hours after a power change : 15% RTP 
within a 1 hour period, is established because the iodine levels 
peak during this time following fuel failure; samples at other 
times would provide inaccurate results.  

SR 3.4.16.3 

A radiochemical analysis for 2 determination is required every 
184 days (6 months) with the plant operating in MODE 1 
equilibrium conditions. The 2 determination directly relates to 
the LCO and is required to verify plant operation within the 
specified gross activity LCO limit. The analysis for R is a 
measurement of the average energies per disintegration for 
isotopes with half lives longer than 10 minutes, excluding 
iodines and non-gamma emitters. The 10 minute limit on half
lives ensures that Xenon-138 is included in the determination of 
2. The Frequency of 184 days recognizes R does not change 
rapidly.  

This SR has been modified by a Note that indicates sampling is 
required to be performed within 31 days after a minimum of 
2 effective full power days and 20 days of MODE 1 operation have 
elapsed since the reactor was last subcritical for at least 
48 hours. This ensures that the radioactive materials are at
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RCS Specific Activity 
B 3.4.16

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.4.16.3 (continued) 

equilibrium so the analysis for 2 is representative and not 
skewed by a crud burst or other similar event.  

REFERENCES 1. 10 CFR 100.11, 1973.  

2. FSAR, Section 14.2.
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Accumulators 
B 3.5.1 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.1 Accumulators 

BASES 

BACKGROUND The functions of the ECCS accumulators are to supply water to the 
reactor vessel during the blowdown phase of a loss of coolant 
accident (LOCA), to provide inventory to help accomplish the 
refill phase that follows thereafter, and to provide Reactor 
Coolant System (RCS) makeup for any LOCA that reduces RCS 
pressure to below the accumulator pressure.  

The blowdown phase of a large break LOCA is the initial period of 
the transient during which the RCS departs from equilibrium 
conditions, and heat from fission product decay, hot internals, 
and the vessel continues to be transferred to the reactor 
coolant. The blowdown phase of the transient ends when the RCS 
pressure falls to a value approaching that of the containment 
atmosphere.  

In the refill phase of a LOCA, which immediately follows the 
blowdown phase, reactor coolant inventory has vacated the core 
through steam flashing and ejection out through the break. The 
core is essentially in adiabatic heatup. The balance of 
accumulator inventory is then available to help fill voids in the 
lower plenum and reactor vessel downcomer so as to establish a 
recovery level at the bottom of the core and ongoing reflood of 
the core with the addition of safety injection (SI) water.  

The accumulators are pressure vessels partially filled with 
borated water and pressurized with nitrogen gas. The 
accumulators are passive components, since no operator or control 
actions are required in order for them to perform their function.  
Internal-accumulator tank pressure is sufficient to discharge the 
accumulator contents to the RCS, if RCS pressure decreases below 
the accumulator pressure.  

Each accumulator is piped into an RCS cold leg via an accumulator 
line and is isolated from the RCS by a motor operated isolation 
valve and two check valves in series.
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Accumulators 

B 3.5.1 

BASES 

BACKGROUND (continued) 

The accumulator size, water volume, and nitrogen cover pressure 
are selected so that three of the four accumulators are 
sufficient to partially cover the core before significant clad 
melting or zirconium water reaction can occur following a LOCA.  
The need to ensure that three accumulators are adequate for this 
function is consistent with the LOCA assumption that the entire 
contents of one accumulator will be lost via the RCS pipe break 
during the blowdown phase of the LOCA.  

APPLICABLE SAFETY ANALYSES 

The accumulators are assumed OPERABLE in both the large and small 
break LOCA analyses at full power (Ref. 1). These are the Design 
Basis Accidents (DBAs) that establish the acceptance limits for 
the accumulators. Reference to the analyses for these DBAs is 
used to assess changes in the accumulators as they relate to the 
acceptance limits.  

In performing the LOCA calculations, conservative assumptions are 
made concerning the availability of ECCS flow. In the early 
stages of a LOCA, with or without a loss of offsite power, the 
accumulators provide the sole source of makeup water to the RCS.  
The assumption of loss of offsite power is required by 
regulations and conservatively imposes a delay wherein the ECCS 
pumps cannot deliver flow until the emergency diesel generators 
start, come to rated speed, and go through their timed loading 
sequence. In cold leg break scenarios, the entire contents of 
one accumulator are assumed to be lost through the break.  

The limiting large break LOCA is a double ended guillotine break 
at the discharge of the reactor coolant pump. During this event, 
the accumulators discharge to the RCS as soon as RCS pressure 
decreases to below accumulator pressure.  

As a conservative estimate, no credit is taken for ECCS pump flow 
until an effective delay has elapsed. This delay accounts for 
the diesels starting and the pumps being loaded and delivering 
full flow. The delay time is conservatively set with an 
additional 2 seconds to account for SI signal generation. During
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Accumulators 
B 3.5.1 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

this time, the accumulators are analyzed as providing the sole 
source of emergency core cooling. No operator action is assumed 
during the blowdown stage of a large break LOCA.  

The worst case small break LOCA analyses also assume a time delay 
before pumped flow reaches the core. For the larger range of 
small breaks, the rate of blowdown is such that the increase in 
fuel clad temperature is terminated solely by the accumulators, 
with pumped flow then providing continued cooling. As break size 
decreases, the accumulators and high head safety injection (HHSI) 
pumps both play a part in terminating the rise in clad 
temperature. As break size continues to decrease, the role of 
the accumulators continues to decrease until they are not 
required and the HHSI pumps become solely responsible for 
terminating the temperature increase.  

This LCO helps to ensure that the following acceptance criteria 
established for the ECCS by 10 CFR 50.46 (Ref. 2) will be met 
following a LOCA: 

a. Maximum fuel element cladding temperature is g 2200°F; 

b. Maximum cladding oxidation is : 0.17 times the total 
cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction 
is g 0.01 times the hypothetical amount that would be 
generated if all of the metal in the cladding cylinders 
surrounding the fuel, excluding the cladding surrounding 
the plenum volume, were to react; and 

d. Core is maintained in a coolable geometry.  

Since the accumulators discharge during the blowdown phase of a 
LOCA, they do not contribute to the long term cooling 
requirements of 10 CFR 50.46.  

For both the large and small break LOCA analyses, a nominal 
contained accumulator water volume is used. The contained water 
volume is the same as the deliverable volume for the
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Accumulators 
B 3.5.1 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

accumulators, since the accumulators are emptied, once 
discharged.  

Accumulator tank size and accumulator water volume directly 
affect the volume of nitrogen cover gas whose expansion produces 
the passive injection and thus affects injection rate. The 
amount of water is also important since the accumulator water 
which has not been injected and bypassed during blowdown is 
primarily responsible for filling the lower plenum (refill) and 
downcomer. The elevation head of the downcomer water provides 
the driving force for core reflooding (Ref. 3).  

For large break LOCAs, changes in accumulator water volume can 
result in either improved or worsened analysis results; 
therefore, a nominal accumulator water volume of 795 cubic feet 
is modeled in the analysis (Ref. 3).  

For small break LOCAs, changes in accumulator water volume are 
not significant because the clad temperature transient is 
terminated before the accumulators empty; therefore, a nominal 
accumulator water volume of 795 cubic feet is modeled in the 
analysis (Ref. 3).  

The minimum boron concentration setpoint is used in the post LOCA 
boron concentration calculation. The calculation is performed to 
assure reactor subcriticality in a post LOCA environment. Of 
particular interest is the large break LOCA, since no credit is 
taken for control rod assembly insertion. A reduction in the 
accumulator minimum boron concentration would produce a 
subsequent reduction in the available containment sump 
concentration for post LOCA shutdown and an increase in the 
maximum sump pH. The maximum boron concentration is used in 
determining the cold leg to hot leg recirculation injection 
switchover time and minimum sump pH.  

The large and small break LOCA analyses are performed at the 
minimum nitrogen cover pressure, since sensitivity analyses have 
demonstrated that higher nitrogen cover pressure results in a 
computed peak clad temperature benefit. The maximum nitrogen
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Accumulators 
B 3.5.1 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

cover pressure limit prevents injection of nitrogen into the RCS, 
accumulator relief valve actuation, and ultimately preserves 
accumulator integrity.  

The effects on containment mass and energy releases from the 
accumulators are accounted for in the appropriate analyses 
(Refs. 3 and 4).  

The accumulators satisfy Criterion 3 of 10 CFR 50.36.  

LCO The LCO establishes the minimum conditions required to ensure 
that the accumulators are available to accomplish their core 
cooling safety function following a LOCA. Four accumulators are 
required to ensure that 100% of the contents of three of the 
accumulators will reach the core during a LOCA. This is 
consistent with the assumption that the contents of one 
accumulator spill through the break. If less than three 
accumulators are injected during the blowdown phase of a LOCA, 
the ECCS acceptance criteria of 10 CFR 50.46 (Ref. 2) could be 
violated.  

For an accumulator to be considered OPERABLE, the isolation valve 
must be fully open, power removed above 2000 psig, and the limits 
established in the SRs for contained volume, boron concentration, 
and nitrogen cover pressure must be met.  

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure > 1000 psig, 
the accumulator OPERABILITY requirements are based on full power 
operation. Although cooling requirements decrease as power 
decreases, the accumulators are still required to provide core 
cooling as long as elevated RCS pressures and temperatures exist.  

This LCO is only applicable at pressures > 1000 psig. At 
pressures 1000 psig, the rate of RCS blowdown is such that the 
ECCS pumps can provide adequate injection to ensure that peak 
clad temperature remains below the 10 CFR 50.46 (Ref. 2) limit of 
22000F.
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Accumul ators 
B 3.5.1 

BASES 

APPLICABILITY (continued) 

In MODE 3, with RCS pressure 1000 psig, and in MODES 4, 5, 
and 6, the accumulator motor operated discharge isolation valves 
are closed to isolate the accumulators from the RCS. This allows 
RCS cooldown and depressurization without discharging the 
accumulators into the RCS or requiring depressurization of the 
accumul ators.  

Note 1 provides an exception to SR 3.5.1.1 and SR 3.5.1.5 and 
specifies that all accumulator discharge isolation valves may be 
closed and energized for up to 8 hours during the performance of 
reactor coolant system hydrostatic testing. This allowance is 
necessary because limits imposed by the Pressure/Temperature 
Limits for a hydrostatic leak test, could, in some instances, 
require reactor coolant system hydrostatic testing above 350OF 
(Mode 3). This allowance is acceptable because hydrostatic 
testing is performed in MODE 3 when the need for the accumulators 
is reduced and Note 1 limits the duration to the time needed to 
perform required testing.  

Note 2 also provides an exception to SR 3.5.1.1 and SR 3.5.1.5 
and specifies that one accumulator discharge isolation valve may 
be closed and energized in MODE 3 for up to 8 hours for 
accumulator check valve leakage testing. This allowance is 
acceptable because testing is limited to MODE 3 when the need for 
the accumulators is reduced and Note 2 limits the duration to the 
time needed to perform required testing.  

ACTIONS A.1 

If the boron concentration of one accumulator is not within 
limits, it must be returned to within the limits within 72 hours.  
In this Condition, ability to maintain subcriticality or minimum 
boron precipitation time may be reduced. The boron in the 
accumulators contributes to the assumption that the combined ECOS 
water in the partially recovered core during the early reflooding 
phase of a large break LOCA is sufficient to keep that portion of 
the core subcritical. One accumulator below the minimum boron 
concentration limit, however, will have no effect on available
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Accumul ators 
B 3.5.1 

BASES 

ACTIONS A.1 (continued) 

ECCS water and an insignificant effect on core subcriticality 
during refl ood. Boiling of ECCS water in the core during refl ood 
concentrates boron in the saturated liquid that remains in the 
core. In addition, current analysis techniques demonstrate that 
the accumulators do not discharge following a large main steam 
line break. Even if they do discharge, their impact is minor and 
not a design limiting event. Thus, 72 hours is allowed to return 
the boron concentration to within limits.  

B1 

If one accumulator is inoperable for a reason other than boron 
concentration, the accumulator must be returned to OPERABLE 
status within 1 hour. In this Condition, the required contents 
of three accumulators cannot be assumed to reach the core during 
a LOCA. Due to the severity of the consequences should a LOCA 
occur in these conditions, the 1 hour Completion Time to open the 
valve, remove power to the valve, or restore the proper water 
volume or nitrogen cover pressure ensures that prompt action will 
be taken to return the inoperable accumulator to OPERABLE status.  
The Completion Time minimizes the potential for exposure of the 
plant to a LOCA under these conditions.  

C.1 and C.2 

If the accumulator cannot be returned to OPERABLE status within 
the associated Completion Time, the plant must be brought to a 
MODE in which the LCO does not apply. To achieve this status, 
the plant must be brought to MODE 3 within 6 hours and reactor 
coolant pressure reduced to : 1000 psig within 12 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems.  

D.1 

If more than one accumulator is inoperable, the plant is in a 
condition outside the accident analyses; therefore, LCO 3.0.3 
must be entered immediately.
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Accumul ators 
B 3.5.1 

BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.5.1.1 

Each accumulator valve should be verified to be fully open every 
12 hours. This verification ensures that the accumulators are 
available for injection and ensures timely discovery if a valve 
should be less than fully open. If a discharge isolation valve 
is not fully open, the rate of injection to the RCS would be 
reduced. Although a motor operated valve position should not 
change with power removed, a closed valve could result in not 
meeting accident analyses assumptions. This Frequency is 
considered reasonable in view of other administrative controls 
that ensure a mispositioned isolation valve is unlikely.  

SR 3.5.1.2 and SR 3.5.1.3 

Every 12 hours, borated water volume and nitrogen cover pressure 
are verified for each accumulator. This Frequency is sufficient 
to ensure adequate injection during a LOCA. Because of the 
static design of the accumulator, a 12 hour Frequency usually 
allows the operator to identify changes before limits are 
reached. Operating experience has shown this Frequency to be 
appropriate for early detection and correction of off normal 
trends.  

SR 3..1.  

The boron concentration should be verified to be within required 
limits for each accumulator every 31 days since the static design 
of the accumulators limits the ways in which the concentration 
can be changed. The 31 day Frequency is adequate to identify 
changes that could occur from mechanisms such as stratification 
or inleakage. Sampling the affected accumulator within 6 hours 
after an increase of 3 cubic feet will identify whether inleakage 
has caused a reduction in boron concentration to below the 
required limit. Considering the nominal accumulator volume of 
795 cubic feet of water, inleakage of 3 cubic feet of pure water 
would result in a boron concentration reduction of less than 1%.  
An increase in the accumulator volume of 3 cubic feet causes a 
change of approximately 10% in the indicated accumul ator level.  
It is not necessary to verify boron concentration if the added
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Accumul ators 
B 3.5.1

BASES

SURVEILLANCE REQUIREMENTS

SR 3.5.1.4 (continued) 

water inventory is from the refueling water storage tank (RWST), 
because the water contained in the RWST is within the accumulator 
boron concentration requirements. This is consistent with the 
recommendation of NUREG-1366 (Ref. 4).  

SR 3.5.1.5 

Verification every 31 days that power is removed from each 
accumulator discharge isolation valve operator when the 
pressurizer pressure is 2000 psig ensures that an active 
failure could not result in the undetected closure of an 
accumulator motor operated isolation valve. If this were to 
occur, only two accumulators would be available for injection 
given a single failure coincident with a LOCA. Since power is 
removed under administrative control, the 31 day Frequency will 
provide adequate assurance that power is removed.  

This SR allows power to be supplied to the motor operated 
discharge isolation valves when pressurizer pressure is 
< 2000 psig, thus allowing operational flexibility by avoiding 
unnecessary delays to manipulate the breakers during plant 
startups or shutdowns.

Should closure of a valve occur, 
valves would open a closed valve

the SI signal provided to the 
in the event of a LOCA.

REFERENCES 1. FSAR, Chapter 6.  

2. 10 CFR 50.46.  

3. FSAR, Chapter 14.  

4. NUREG-1366, February 1990.
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B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.2 ECCS-Operating 

BASES 

BACKGROUND The function of the ECCS is to provide core cooling and negative 
reactivity to ensure that the reactor core is protected after any 
of the following accidents: 

a. Loss of coolant accident (LOCA), coolant leakage greater 
than the capability of the normal charging system; 

b. Rod ejection accident; 

c. Loss of secondary coolant accident; and 

d. Steam generator tube rupture (SGTR).  

The addition of negative reactivity is designed primarily for the 
loss of secondary coolant accident where primary cooldown could 
add enough positive reactivity to achieve criticality and return 
to significant power.  

There are three phases of ECCS operation: injection, cold leg 
recirculation, and hot leg recirculation. In the injection 
phase, water is taken from the refueling water storage tank 
(RWST) and injected into the Reactor Coolant System (RCS) through 
the cold legs. When sufficient water is removed from the RWST to 
ensure that enough boron has been added to maintain the reactor 
subcritical and the recirculation and containment sumps have 
enough water to supply the required net positive suction head to 
the ECCS pumps, suction is switched to the recirculation sump or 
containment sump for cold leg recirculation. After between 14.3 
and 24 hours, the ECCS flow is shifted to the hot leg 
recirculation phase to provide a backflush, which would reduce 
the boiling in the top of the core and any resulting boron 
precipitation.  

The ECCS FUNCTION is provided by three separate ECCS systems: 
high head safety injection (HHSI), residual heat removal (RHR) 
injection, and containment recirculation. Each ECCS system is 
divided into subsystems as follows: 

INDIAN POINT 3 B 3.5.2-1 Revision [Rev.O], 00/00/00
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BASES 

BACKGROUND (Continued) 

HHSI System is divided into three 50% capacity subsystems.  
Each HHSI subsystem consists of one pump as well as 
associated piping and valves to transfer water from the 
suction source to the core. HHSI subsystem 32 is OPERABLE 
when capable of injecting using the flow path associated 
with either HHSI subsystem 31 or 33. Note that the HHSI 
pumps have a shutoff head of approximately 1500 psig.  
Therefore, IP3 is classified as a low head safety injection 
plant.  

RHR injection System is divided into two 100% capacity 
subsystems. Each ECCS RHR subsystem consists of one RHR 
pump and one RHR heat exchanger as well as associated 
piping and valves to transfer water from the suction source 
to the core. Although either RHR heat exchanger may be 
credited for either RHR subsystem, one RHR heat exchanger 
must be OPERABLE for each OPERABLE RHR injection subsystem.  

Containment Recirculation is divided into two 100% capacity 
subsystems. Each subsystem consists of one Containment 
Recirculation pump and one RHR heat exchanger as well as 
associated piping and valves to transfer water from the 
suction source to the core. Although either RHR heat 
exchanger may be credited for either Recirculation 
subsystem, one RHR heat exchanger must be OPERABLE for each 
OPERABLE Containment Recirculation subsystem.  

The three ECCS systems (3 HHSI, 2 RHR and 2 Recirculation) are 
grouped into three trains (5A, 2A/3A and 6A) such that any 2 of 
the 3 trains are capable of meeting all ECCS capability assumed 
in the accident analysis. Each ECCS train consists of the 
following: 

a. ECCS Train 5A includes subsystems HHSI 31 and containment 
recirculation 31; 

b. ECCS Train 2A/3A includes subsystems HHSI 32 and RHR 
31; and, 
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BASES 

BACKGROUND (Continued) 

c. ECCS Train 6A includes subsystems HHSI 33, RHR 32, and 
containment recirculation 32.  

The ECCS trains use the same designation as the Safeguards Power 
Trains required by LCO 3.8.9, Distribution Systems - Operating, 
with Safeguards Power Train 5A supported by DG 33, Safeguards 
Power Train 2A/23 supported by DG 31, Safeguards Power Train 6A 
supported by DG 32.  

The ECCS accumulators and the RWST are also part of the ECCS, but 
are not considered part of an ECCS flow path as described by this 
LCO.  

The ECCS flow paths consist of piping, valves, heat exchangers, 
and pumps such that water from the RWST can be injected into the 
RCS following the accidents described in this LCO. The major 
components of each subsystem are the high head safety injection 
pumps, the RHR pumps, heat exchangers, and the containment 
recirculation pumps. This interconnecting and redundant 
subsystem design provides the operators with the ability to 
utilize components from different trains to achieve the required 
100% flow to the core.  

During the injection phase of LOCA recovery, a suction header 
supplies water from the RWST to the HHSI and RHR pumps. The 
discharge from the HHSI and RHR pumps feed injection lines to 
each of the RCS cold legs. Control valves are set to balance the 
HHSI flow to the RCS. This balance ensures sufficient flow to 
the core to meet the analysis assumptions following a LOCA in one 
of the RCS cold legs.  

During the recirculation phase of LOCA recovery, the containment 
recirculation pumps take suction from the containment 
recirculation sump and direct flow through the RHR heat 
exchangers to the cold legs. The RHR pumps can be used to 
provide a backup method of recirculation in which case the RHR 
pump suction is transferred to the containment sump. The RHR 
pumps then supply recirculation flow directly or supply the 
suction of the HHSI pumps. Initially, recirculation is through
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BASES 

BACKGROUND (Continued) 

the same paths as the injection phase. Subsequently, 
recirculation injection is split between the hot and cold legs.  

The ECCS also functions to supply borated water to the reactor 
core following increased heat removal events, such as a main 
steam line break (MSLB). The limiting design conditions occur 
when the negative moderator temperature coefficient is highly 
negative, such as at the end of each cycle.  

During low temperature conditions in the RCS, limitations are 
placed on the maximum number of HHSI pumps that may be OPERABLE.  
Refer to the Bases for LCO 3.4.12, "Low Temperature Overpressure 
Protection (LTOP) System," for the basis of these requirements.  

The ECCS subsystems, exccept for the containment recirculation 
subsystems, are actuated upon receipt of an SI signal. The 
actuation of safeguard loads is accomplished in a programmed time 
sequence. If offsite power is available, the safeguard loads 
start immediately in the programmed sequence. If offsite power 
is not available, the Engineered Safety Feature (ESF) buses shed 
normal operating loads and are connected to the emergency diesel 
generators (EDGs). Safeguard loads are then actuated in the 
programmed time sequence. The time delay associated with diesel 
starting, sequenced loading, and pump starting determines the 
time required before pumped flow is available to the core 
following a LOCA.  

The active ECCS components, along with the passive accumulators 
and the RWST covered in LCO 3.5.1, "Accumulators," and LCO 3.5.4, 
"Refueling Water Storage Tank (RWST)," provide the cooling water 
necessary to meet GDC 35 (Ref. 1).

Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.5.2-4



ECCS - Operating 
B 3.5.2 

BASES 

APPLICABLE SAFETY ANALYSES 

The LCO helps to ensure that the following acceptance criteria 
for the ECCS, established by 10 CFR 50.46 (Ref. 2), will be met 
following a LOCA: 

a. Maximum fuel element cladding temperature is g 2200°F; 

b. Maximum cladding oxidation is < 0.17 times the total 
cladding thickness before oxidation; 

c. Maximum hydrogen generation from a zirconium water reaction 
is 0.01 times the hypothetical amount generated if all of 
the metal in the cladding cylinders surrounding the fuel, 
excluding the cladding surrounding the plenum volume, were 
to react; 

d. Core is maintained in a coolable geometry; and 

e. Adequate long term core cooling capability is maintained.  

The LCO also limits the potential for a post trip return to power 
following an MSLB event.  

Each ECCS subsystem is taken credit for in a large break LOCA 
event at full power (Refs. 3 and 4). This event establishes the 
requirement for runout flow for the ECCS pumps, as well as the 
maximum response time for their actuation. The HHSI pumps are 
credited in a small break LOCA event. The OPERABILITY 
requirements for the ECCS are based on the following LOCA 
analysis assumptions: 

a. A large break LOCA event, with loss of offsite power and a 
single failure disabling one EDG; and 

b. A small break LOCA event, with a loss of offsite power and 
a single failure disabling one EDG.  

During the blowdown stage of a LOCA, the RCS depressurizes as 
primary coolant is ejected through the break into the 
containment. The nuclear reaction is terminated either by 
moderator voiding during large breaks or control rod insertion
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APPLICABLE SAFETY ANALYSES (continued) 

for small breaks. Following depressurization, emergency cooling 
water is injected into the cold legs, flows into the downcomer, 
fills the lower plenum, and refloods the core.  

The effects on containment mass and energy releases are accounted 
for in appropriate analyses (Refs. 3 and 4). The LCO ensures 
that an ECCS train will deliver sufficient water to match boiloff 
rates soon enough to minimize the consequences of the core being 
uncovered following a large LOCA. It also ensures that the HHSI 
pumps will deliver sufficient water and boron during a small LOCA 
to maintain core subcriticality. For a small break LOCA, the 
steam generators continue to serve as the heat sink, providing 
part of the-required core cooling.  

The ECCS trains satisfy Criterion 3 of 10 CFR 50.36.  

LCO In MODES 1, 2, and 3, three ECCS trains are required to ensure 
that sufficient ECCS flow is available, assuming a single failure 
affecting any one train. Additionally, individual components 
within the ECCS trains may be called upon to mitigate the 
consequences of other transients and accidents.  

In MODES 1, 2, and 3, the ECCS consists of the following: 

a. ECCS Train 5A includes HHSI subsystem 31 and containment 
recirculation subsystem 31; 

b. ECCS Train 2A/3A includes HHSI subsystem 32 and RHR 
subsystem 31; and, 

c. ECCS Train 6A includes HHSI subsystem 33, RHR subsystem 32, 
and containment recirculation subsystem 32.  

Each HHSI subsystem consists of one pump as well as associated 
instrumentation, piping and valves to transfer water from the 
suction source to the core. HHSI subsystem 32 is OPERABLE when 
capable of injecting using the flow path associated with either 
HHSI subsystem 31 or 33.
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LCO (continued) 

Each EGGS RHR subsystem consists of one RHR pump. and one RHR heat 
exchanger as well as associated instrumentation, piping and 
valves to transfer water from the suction source to the core.  
Although either RHR heat exchanger may be credited for either RHR 
subsystem, one.RHR heat exchanger must be OPERABLE for each 
OPERABLE RHR injection subsystem.  

Each containment recirculation subsystem consists of one 
Containment Recirculation pump and one RHR heat exchanger as well 
as associated instrumentation piping and valves to transfer water 
from the suction source to the core. Although either RHR heat 
exchanger may be credited for either Recirculation subsystem, one 
RHR heat exchanger must be OPERABLE for each OPERABLE Containment 
Recirculation subsystem. Note that Recirculation pump 
OPERABILITY requires the functional availability of the 
associated auxiliary component cooling water pump.  

During an event requiring ECCS actuation, a flow path is required 
to provide an abundant supply of water from the RWST to the RCS 
via the HHSI and RHR pumps and their supply header to each of the 
four cold leg injection nozzles (8 cold leg injection nozzles for 
the HHSI pumps). In the long term, this flow path may be 
switched to take its supply from the containment recirculation 
sump using the containment recirculation pumps or, alternately, 
the containment sump using the RHR pumps to supply its flow to 
the RCS hot and cold legs, either directly into the RCS or via 
the HHSI pumps.  

The flow path for each train must maintain its designed 
independence to ensure that no single failure can disable more 
than one ECCS train (except as described in Reference 5).  

As indicated in Note 1, the SI flow paths may be isolated for 
2 hours in MODE 3, under controlled conditions, to perform 
pressure isolation valve testing per SR 3.4.14.1. This is 
acceptable because the flow paths are readily restorable from the 
control room or the valves are opened under administrative 
controls that ensure prompt closure when required. These 
administrative controls consist of stationing a dedicated
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LCO (continued)

operator at the valve controls, who is in continuous 
communication with the control room.  

As indicated in Note 2, operation in MODE 3 with ECCS trains made 
incapable of injecting pursuant to LCO 3.4.12, "Low Temperature 
Overpressure Protection (LTOP) System," is necessary for plants 
with an LTOP arming temperature at or near the MODE 3 boundary 
temperature of 350F. LCO 3.4.12 requires that certain pumps be 
made incapable of injecting at and below the LTOP arming 
temperature. When this temperature is at or near the MODE 3 
boundary temperature, time is needed to restore the inoperable 
pumps to OPERABLE status.

APPLICABILITY In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for the 
limiting Design Basis Accident, a large break LOCA, are based on 
full power operation. Although reduced power would not require 
the same level of performance, the accident analysis does not 
provide for reduced cooling requirements when at lower power.  
The HHSI pump performance requirements are based on a small break 
LOCA. MODE 2 and MODE 3 requirements are bounded by the MODE 1 
analysis.  

This LCO is only applicable in MODE 3 and above. Below MODE 3, 
system functional requirements are relaxed as described in 
LCO 3.5.3, "ECCS- Shutdown." 

In MODES 5 and 6, plant conditions are such that the probability 
of an event requiring ECCS injection is extremely low. Core 
cooling requirements in MODE 5 are addressed by LCO 3.4.7, "RCS 
Loops- MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops-MODE 5, 
Loops Not Filled." MODE 6 core cooling requirements are 
addressed by LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant 
Circulation-High Water Level," and LCO 3.9.5, "Residual Heat 
Removal (RHR) and Coolant Circulation- Low Water Level."
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ACTIONS A.1 

With one or more trains inoperable and at least 100% of the ECCS 
flow equivalent (100% HHSI flow, 100% RHR injection flow, and 
100% containment recirculation flow) to OPERABLE ECCS trains 
available, the inoperable components must be returned to OPERABLE 
status within 72 hours. The 72 hour Completion Time is based on 
an NRC reliability evaluation (Ref. 4) and is a reasonable time 
for repair of many ECCS components.  

An ECCS train is inoperable if it is not capable of delivering 
design flow to the RCS. Individual components are inoperable if 
they are not capable of performing their design function or 
supporting systems are not available.  

The LCO requires the OPERABILITY of a number of independent 
subsystems. Due to the redundancy of trains and the diversity of 
subsystems, the inoperability of one pump in a train does not 
render the ECCS incapable of performing its function. Neither 
does the inoperability of two different pumps, each in a 
different train, necessarily result in a loss of function for the 
ECCS. The intent of this Condition is to maintain a combination 
of equipment such that 100% of the ECCS flow equivalent to two 
OPERABLE ECCS trains remains available. This allows increased 
flexibility in plant operations under circumstances when pumps in 
redundant trains are inoperable.  

An event accompanied by a loss of offsite power and the failure 
of an EDG can disable one ECCS train until power is restored. A 
reliability analysis (Ref. 4) has shown that the impact of having 
one full ECCS train inoperable is sufficiently small to justify 
continued operation for 72 hours.  

Reference 5 describes situations in which one component, such as 
the valves governed by SR 3.5.2.1 and SR 3.5.2.6, can disable 
more than one ECCS train. With one or more component(s) 
inoperable such that 100% of the flow equivalent for HHSI, RHR 
and Containment Recirculation is not available, the facility is 
in a condition outside the accident analysis. Therefore, 
LCO 3.0.3 must be immediately entered.
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ACTIONS (continued) 

B.1 and B.2 

If the inoperable trains cannot be returned to OPERABLE status 
within the associated Completion Time, the plant must be brought 
to a MODE in which the LCO does not apply. To achieve this 
status, the plant must be brought to MODE 3 within 6 hours and 
MODE 4 within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required 
plant conditions from full power conditions in an orderly manner 
and without challenging plant systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.5.2.1 

Verification of proper valve position ensures that the flow path 
from the ECCS pumps to the RCS is maintained. Misalignment of 
these valves could render more than one EGGS train inoperable.  
Securing these valves in position by removal of power or by key 
locking the control in the correct position ensures that they 
cannot change position as a result of an active failure or be 
inadvertently misaligned. These valves are of the type, 
described in Reference 5, that can disable the function of more 
than one EGGS train and invalidate the accident analyses. A 
12 hour Frequency is considered reasonable in view of other 
administrative controls that will ensure a mispositioned valve is 
unlikely.  

SR 3.5.2.2 

Verifying the correct alignment for manual, power operated, and 
automatic valves in the EGGS flow paths provides assurance that 
the proper flow paths will exist for EGGS operation. This SR 
does not apply to valves that are locked, sealed, or otherwise 
secured in position, since these were verified to be in the 
correct position prior to locking, sealing, or securing. A valve 
that receives an actuation signal is allowed to be in a 
nonaccident position provided the valve will automatically
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SURVEILLANCE REQUIREMENTS 

SR 3.5.2 .2 (continued) 

reposition within the proper stroke time. This Surveillance does 
not require any testing or valve manipulation. Rather, it 
involves verification that those valves capable of being 
mispositioned are in the correct position. The 31 day Frequency 
is appropriate because the valves are operated under 
administrative control, and an improper valve position would only 
affect a single train. This Frequency has been shown to be 
acceptable through operating experience.  

SR 3.5.2.3 

Periodic surveillance testing of ECCS pumps to detect gross 
degradation caused by impeller structural damage or other 
hydraulic component problems is required by Section XI of the 
ASME Code. This type of testing may be accomplished by measuring 
the pump developed head at only one point of the pump 
characteristic curve. This verifies both that the measured 
performance is within an acceptable tolerance of the original 
pump baseline performance and that the performance at the test 
flow is greater than or equal to the performance assumed in the 
plant safety analysis. SRs are specified in the Inservice 
Testing Program, which encompasses Section XI of the ASME Code.  
Section XI of the ASME Code provides the activities and 
Frequencies necessary to satisfy the requirements.  

SR 3.5.2.4 and SR 3.5.2.5 

These Surveillances demonstrate that each automatic ECCS valve 
actuates to the required position on an actual or simulated SI 
signal and that each EGGS pump starts on receipt of an actual or 
simulated SI signal. Note that the Containment Recirculation 
system is a manually initiated system and is not included as part 
of this SR. Additionally, this Surveillance is not required for 
valves that are locked, sealed, or otherwise secured in the 
required position under administrative controls. The 24 month 
Frequency is based on the need to perform these Surveillances
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SURVEILLANCE REQUI REMENTS 

SR 3.5.2.4 and SR 3.5.2.5 (continued) 

under the conditions that apply during a plant outage and the 
potential for unplanned plant transients if the Surveillances 
were performed with the reactor at power. The 24 month Frequency 
is also acceptable based on consideration of the design 
reliability (and confirming operating experience) of the 
equipment. The actuation logic is tested as part of ESF 
Actuation System testing, and equipment performance is monitored 
as part of the Inservice Testing Program.  

SR 3.5.2.6 

Realignment of valves in the flow path on an SI signal is 
necessary for proper EGGS performance. These valves have stops 
to allow proper positioning for restricted flow to a ruptured 
cold leg, ensuring that the other cold legs receive at least the 
required minimum flow. Therefore, an improperly positioned valve 
could result in the inoperability of more than one injection flow 
path. The stops are set based on the results of the most recent 
EGGS operational flow test. The 24 month Frequency is based on 
the reasons stated in SR 3.5.2.4 and SR 3.5.2.5.  

SR 3.5.2.7 

Periodic inspections of each containment and recirculation sump 
suction inlet ensure that each is unrestricted and stays in 
proper operating condition. The 24 month Frequency is based on 
the need to perform this Surveillance under the conditions that 
apply during a plant outage, on the need to have access to the 
location, and because of the potential for an unplanned transient 
if the Surveillance were performed with the reactor at power.  
This Frequency is sufficient to detect abnormal degradation and 
is confirmed by industry operating experience.  
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B 3.5.3 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.3 ECCS-Shutdown 

BASES 

BACKGROUND The Background section for Bases 3.5.2,"ECCS-Operating," is 
applicable to these Bases, with the following modifications.  

In MODE 4, one ECCS residual heat removal (RHR) subsystem and 
one ECCS Recirculation subsystem are required.  

The ECCS flow paths consist of piping, valves, heat 
exchangers, and pumps such that water from the refueling 
water storage tank (RWST) or the containment or recirculation 
sump can be injected into the Reactor Coolant System (RCS) 
following the accidents described in Bases 3.5.2.  

APPLICABLE SAFETY ANALYSES 

The Applicable Safety Analyses section of Bases 3.5.2 
also applies to this Bases section.  

Due to the stable conditions associated with operation in MODE 4 
and the reduced probability of occurrence of a Design Basis 
Accident (DBA), the ECCS operational requirements are reduced.  
It is understood in these reductions that automatic safety 
injection (SI) actuation is not available. In this MODE, 
sufficient time exists for manual actuation of the required ECCS 
to mitigate the consequences of a DBA.  

Only one ECCS residual heat removal (RHR) subsystem and one ECCS 
Recirculation subsystem are required for MODE 4. This 
requirement dictates that single failures are not considered 
during this MODE of operation. The ECCS trains satisfy 
Criterion 3 of 10 CFR 50.36.  

LCO In MODE 4, one ECCS residual heat removal (RHR) subsystem and one 
ECCS Recirculation subsystem are required to be OPERABLE to
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LCO (continued) 

ensure that sufficient ECCS flow is available to the core 
following a DBA.  

In MODE 4, ECCS requirements may be met using containment 
Recirculation subsystem 31 or 32 and RHR subsystem 31 or 32.  

An ECCS RHR subsystem consists of one RHR pump and one RHR heat 
exchanger as well as associated piping and valves and 
instrumentation and controls needed to transfer water from the 
RWST or containment sump to the core. Either RHR heat exchanger 
may be used with either RHR pump to meet requirements for an RHR 
subsystem.  

A containment Recirculation subsystem consists of one Containment 
Recirculation pump and one RHR heat exchanger as well as 
associated piping, valves, instrumentation and controls needed to 
transfer water from the recirculation sump to the core. Note 
that Recirculation pump OPERABILITY requires the functional 
availability of the associated auxiliary component cooling water 
pump. Either RHR heat exchanger may be used with either 
recirculation pump to meet requirements for a recirculation 
subsystem. The same RHR heat exchanger may be used to meet 
requirements for both the RHR subsystem and the Recirculation 
subsystem.  

During an event requiring ECCS actuation, a flow path is required 
to provide an abundant supply of water from the RWST to the RCS 
via the RHR pumps and their respective supply headers to each of 
the four cold leg injection nozzles. In the long term, the 
recirculation flow path using the Recirculation sump or 
containment sump may be used to deliver its flow to the RCS cold 
legs.  

This LCO is modified by a Note that allows an RHR subsystem to be 
considered OPERABLE during alignment and operation for decay heat 
removal, if capable of being manually realigned (remote or local) 
to the ECCS mode of operation and not otherwise inoperable. This 
allows operation in the RHR mode during MODE 4.
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APPLICABILITY In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS are 
covered by LCO 3.5.2.  

In MODE 4 with RCS temperature below 3500F, one OPERABLE ECCS 
residual heat removal (RHR) subsystem and one OPERABLE ECCS 
Recirculation subsystem is acceptable without single failure 
consideration, on the basis of the stable reactivity of the 
reactor and the limited core cooling requirements.  

In MODES 5 and 6, plant conditions are such that the probability 
of an event requiring ECCS injection is extremely low. Core 
cooling requirements in MODE 5 are addressed by LCO 3.4.7, "RCS 
Loops-MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops-MODE 5, 
Loops Not Filled." MODE 6 core cooling requirements are 
addressed by LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant 
Circulation -High Water Level," and LCO 3.9.5, "Residual Heat 
Removal (RHR) and Coolant Circulation- Low Water Level." 

ACTIONS A.1 

With no ECCS RHR subsystem OPERABLE, the plant is not prepared to 
respond to a loss of coolant accident or to continue a cooldown 
using the RHR pumps and heat exchangers. The Completion Time of 
immediately to initiate actions that would restore at least one 
ECCS RHR subsystem to OPERABLE status ensures that prompt action 
is taken to restore the required cooling capacity. Normally, in 
MODE 4, reactor decay heat is removed from the RCS by an RHR 
loop. If no RHR loop is OPERABLE for this function, reactor 
decay heat must be removed by some alternate method, such as use 
of the steam generators. The alternate means of heat removal 
must continue until the inoperable RHR loop components can be 
restored to operation so that decay heat removal is continuous.  

With both RHR pumps and heat exchangers inoperable, it would be 
unwise to require the plant to go to MODE 5, where the only 
available heat removal system is the RHR. Therefore, the 
appropriate action is to initiate measures to restore one ECCS 
RHR subsystem and to continue the actions until the subsystem is 
restored to OPERABLE status.
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ECCS - Shutdown 
B 3.5.3 

BASES 

ACTIONS (continued) 

B.1 

With no containment Recirculation subsystem OPERABLE, due to the 
inoperability of the pump or flow path from the recirculation 
sump, the plant is not prepared to provide long term cooling 
response to Design Basis Events requiring SI. The 1 hour 
Completion Time to restore at least one ECCS Recirculation 
subsystem to OPERABLE status ensures that prompt action is taken 
to provide the requi red cool ing capacity or to initiate actions 
to place the plant in MODE 5, where a recirculation subsystem is 
not required.  

C.1 

Note: Condition C should not be entered if Condition A is 
applicable.  

When the Required Actions of Condition B cannot be completed 
within the required Completion Time, a controlled shutdown should 
be initiated. Twenty-four hours is a reasonable time, based on 
operating experience, to reach MODE 5 in an orderly manner and 
without challenging plant systems or operators.  

SURVEI LLANCE REQUIREMENTS 

SR 3.5.3.1 

The applicable Surveillance descriptions from Bases 3.5.2 apply.  

REFERENCES The applicable references from Bases 3.5.2 apply.
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RWST 
B 3.5.4 

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) 

B 3.5.4 Refueling Water Storage Tank (RWST) 

BASES 

BACKGROUND The RWST supplies borated water to the Chemical and Volume 
Control System (CVCS) during abnormal operating conditions, to 
the refueling cavity during refueling, to the ECCS to fill 
accumulators, and to the ECCS and the Containment Spray System 
during accident conditions.  

The RWST supplies the ECCS and the Containment Spray System 
through separate supply headers during the injection phase of a 
loss of coolant accident (LOCA). Motor operated isolation valves 
are provided to isolate the RWST from the ECCS subsystems once 
the system has been transferred to the recirculation mode. The 
switchover to the cold leg recirculation phase is manually 
initiated when the RWST level has reached the low-low alarm 
setpoint and sufficient coolant inventory to support pump 
operation in recirculation mode is verified to be in the 
containment. Use of a single RWST to supply all of the injection 
trains of the ECCS and Containment Spray System is acceptable 
since the RWST is a passive component, and passive failures are 
not required to be assumed to occur coincidentally with Design 
Basis Events.  

During normal operation in MODES 1, 2, and 3, the high head 
safety injection (HHSI) and residual heat removal (RHR) pumps are 
aligned to take suction from the RWST.  

The ECCS and Containment Spray System pumps are provided with 
recirculation lines that ensure each pump can maintain minimum 
flow requirements when operating at or near shutoff head 
conditions.  

This LCO ensures that: 

a. The RWST contains sufficient borated water to support the 
ECCS during the injection phase: 

b. Sufficient water volume exists in the recirculation sump or 
the containment sump to support continued operation of the
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RWST 
B 3.5.4 

BASES 

BACKGROUND (continued) 

ECCS and Containment Spray System pumps at the time of 
transfer to the recirculation mode of cooling; and 

c. The reactor remains subcritical following a LOCA or MSLB.  

Insufficient water in the RWST could result in insufficient 
cooling capacity when the transfer to the recirculation mode 
occurs. Improper boron concentrations could result in a 
reduction of SDM or excessive boric acid precipitation in the 
core following the LOCA, as well as excessive caustic stress 
corrosion of mechanical components and systems inside the 
containment due to improper pH in the sumps.  

APPLICABLE SAFETY ANALYSES 

During accident conditions, the RWST provides a source of 
borated water to the ECCS and Containment Spray System 
pumps. As such, it provides containment cooling and 
depressurization, core cooling, and replacement inventory and is 
a source of negative reactivity for reactor shutdown (Ref. 1).  
The design basis transients and applicable safety analyses 
concerning each of these systems are discussed in the Applicable 
Safety Analyses section of B 3.5.2, "ECCS-Operating"; B 3.5.3, 
"ECCS-Shutdown"; and B 3.6.6, "Containment Spray System and 
Containment Fan Fooler System." These analyses are used to 
assess changes to the RWST in order to evaluate their effects in 
relation to the acceptance limits in the open analyses.  

The RWST must also meet volume, boron concentration, and 
temperature requirements for non-LOCA events. The volume is not 
an explicit assumption in non-LOCA events since the required 
volume is a small fraction of the available volume. The 
deliverable volume limit is set by the LOCA and containment 
analyses. For the RWST, the deliverable volume is different from 
the total volume contained since, due to the design of the tank, 
more water can be contained than can be delivered.
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RWST 
B 3.5.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

For a large break LOCA analysis, the minimum water volume limit 
of 195,800 gallons and the lower boron concentration limit of 
2300 ppm are used to compute the post LOCA sump boron 
concentration necessary to assure subcriticality. The large 
break LOCA is the limiting case since the safety analysis assumes 
that all control rods are out of the core.  

The upper limit on boron concentration of 2600 ppm is used to 
determine the maximum allowable time to switch to hot leg 
recirculation following a LOCA. The purpose of switching from 
cold leg to hot leg injection is to avoid boron precipitation in 
the core following the accident.  

In the ECCS analysis, the containment spray temperature is 
assumed to be equal to the RWST lower temperature limit of 400F.  
If the lower temperature limit is violated, the containment spray 
further reduces containment pressure, which decreases the rate at 
which steam can be vented out the break and increases peak clad 
temperature. The upper temperature limit of 110°F is used in the 
LOCA containment integrity analysis. Exceeding this temperature 
will result in higher containment pressures due to reduced 
containment spray cooling capacity. The minimum boron 
concentration is an explicit assumption in the main steam line 
break (MSLB) analysis to ensure the required shutdown capability.  
For the containment response following an MSLB, the lower limit 
on boron concentration and the upper limit on RWST water 
temperature are used to maximize the total energy release to 
containment.  

The RWST satisfies Criterion 3 of 10 CFR 50.36.  

LCO The RWST ensures that an adequate supply of borated water is 
available to cool and depressurize the containment in the event 
of a Design Basis Accident (DBA), to cool and cover the core in 
the event of a LOCA, to maintain the reactor subcritical 
following a DBA, and to ensure adequate level in the 
recirculation sump and the containment sump to support ECCS pump 
operation in the recirculation mode.
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RWST 
B 3.5.4 

BASES

LCO (continued)

To be considered OPERABLE, the RWST must meet the water volume, 
boron concentration, and temperature limits established in the 
SRs.

APPLICABILITY

ACTIONS

In MODES 1, 2, 3, and 4, RWST OPERABILITY requirements are 
dictated by ECCS and Containment Spray System OPERABILITY 
requirements. Since both the ECCS and the Containment Spray 
System must be OPERABLE in MODES 1, 2, 3, and 4, the RWST must 
also be OPERABLE to support their operation. Core cooling 
requirements in MODE 5 are addressed by LCO 3.4.7, "RCS 
Loops- MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops-MODE 5, 
Loops Not Filled." MODE 6 core cooling requirements are 
addressed by LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant 
Circulation-High Water Level," and LCO 3.9.5, "Residual Heat 
Removal (RHR) and Coolant Circulation-Low Water Level."

A.1

With RWST boron concentration or borated water temperature not 
within limits of SR 3.5.4.3 and SR 3.5.4.1, respectively, they 
must be returned to within limits within 8 hours. Under these 
conditions neither the ECCS nor the Containment Spray System can 
perform its design function. Therefore, prompt action must be 
taken to restore the tank to OPERABLE condition. The 8 hour 
limit to restore the RWST temperature or boron concentration to 
within limits was developed considering the time required to 
change either the boron concentration or temperature and the fact 
that the contents of the tank are still available for injection.  

B.1 

With the RWST inoperable for reasons other than Condition A 
(e.g., water volume), it must be restored to OPERABLE status 
within 1 hour.  

In this Condition, neither the ECCS nor the Containment Spray 
System can perform its design function. Therefore, prompt action 
must be taken to restore the tank to OPERABLE status or to place
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RWST 
B 3.5.4 

BASES 

ACTIONS Rd1 (continued) 

the plant in a MODE in which the RWST is not required. The short 
time limit of 1 hour to restore the RWST to OPERABLE status is 
based on this condition simultaneously affecting redundant 
trains.  

C.1 and C.2 

If the RWST cannot be returned to OPERABLE status within the 
associated Completion Time, the plant must be brought to a MODE 
in which the LCO does not apply. To achieve this status, the 
plant must be brought to at least MODE 3 within 6 hours and to 
MODE 5 within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required 
plant conditions from full power conditions in an orderly manner 
and without challenging plant systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.5.4.1 

The RWST borated water temperature should be verified every 
24 hours to be within the limits assumed in the accident analyses 
band. This Frequency is sufficient to identify a temperature 
change that would approach either limit and has been shown to be 
acceptable through operating experience.  

The SR is modified by a Note that eliminates the requirement to 
perform this Surveillance unless ambient air temperatures are not 
within the operating limits of the RWST for more than 24 hours.  
With ambient air temperatures within the band, the RWST 
temperature should not exceed the limits.  

The RWST water volume should be verified every 7 days to be above 
the required minimum level in order to ensure that a sufficient 
initial supply is available for injection and to support 
continued ECCS System pump operation on recirculation. Since the 
RWST volume is normally stable and is protected by an alarm, a 
7 day Frequency is appropriate and has been shown to be 
acceptable through operating experience.
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RWST 
B 3.5.4 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.5.4.3 

The boron concentration of the RWST should be verified every 
31 days to be within the required limits. This SR ensures that 
the reactor will remain subcritical following a LOCA. Further, 
it assures that the resulting sump pH will be maintained in an 
acceptable range so that boron precipitation in the core will not 
occur and the effect of chloride and caustic stress corrosion on 
mechanical systems and components will be minimized. Since the 
RWST level is normally stable, a 31 day sampling Frequency to 
verify boron concentration is appropriate and has been shown to 
be acceptable through operating experience.  

REFERENCES 1. FSAR, Chapter 6 and Chapter 14.
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Contai nment 
B 3.6.1

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.1 Containment 

BASES

BACKGROUND The containment consists of the concrete reactor building, its 
steel liner, and the penetrations through this structure. The 
structure is designed to contain radioactive material that may be 
released from the reactor core following a Design Basis Accident 
(DBA), in particular, a Main Steam Line Break (MSLB) inside 
containment or a Loss of Coolant Accident (LOCA). Additionally, 
this structure provides shielding from the fission products that 
may be present in the containment atmosphere following accident 
conditions.  

The containment is a reinforced concrete structure with a 
cylindrical wall, a flat foundation mat, and a dome roof. The 
inside surface of the containment is lined with a carbon steel 
liner to ensure a high degree of leak tightness during operating 
and accident conditions.  

The concrete reactor building is required for structural 
integrity of the containment under DBA conditions. The steel 
liner and its penetrations establish the leakage limiting 
boundary of the containment. Maintaining the containment 
OPERABLE limits the leakage of fission product radioactivity from 
the containment to the environment. SR 3.6.1.1 leakage rate 
requirements comply with 10 CFR 50, Appendix J, Option B, 
(Ref. 1), as established in Specification 5.5.15, Containment 
Leakage Rate Testing Program.  

The isolation devices for the penetrations in the containment 
boundary are a part of the containment leak tight barrier. To 
maintain this leak tight barrier: 

a. All penetrations requi red to be closed during accident 
conditions are either: 

1. capable of being closed by an OPERABLE automatic 
containment isolation system, or
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Containment 
B 3.6.1 

BASES 

BACKGROUND (Continued) 

2. closed by manual valves, blind flanges, or 
de-activated automatic valves secured in their closed 
positions, except as provided in LCO 3.6.3, 
"Containment Isolation Valves"; 

b. Each air lock is OPERABLE, except as provided in LCO 3.6.2, 
"Containment Air Locks"; 

c. The equipment hatch is properly closed; and 

d. The Isolation Valve Seal Water (IVSW) system is OPERABLE, 
except as provided in LCO 3.6.9.  

APPLICABLE SAFETY ANALYSES 

The safety design basis for the containment is that the 
containment must withstand the pressures and temperatures of the 
limiting DBA without exceeding the design leakage rate.  

The DBAs that result in a challenge to containment OPERABILITY 
from high pressures and temperatures are a loss of coolant 
accident (LOCA) and a steam line break (Ref. 2). In addition, 
release of significant fission product radioactivity within 
containment can occur from a LOCA. In the DBA analyses, it is 
assumed that the containment is OPERABLE such that, for the DBAs 
involving release of fission product radioactivity, release to 
the environment is controlled by the rate of containment leakage.  
The containment was designed with an allowable leakage rate of 
0.1% of containment air weight per day assuming the proper 
functioning of the Isolation Valve Seal Water System but without 
benefit of the Weld Channel and Penetration Pressurization System 
(Ref. 3). This leakage rate, used to evaluate offsite doses 
resulting from accidents, is defined in 10 CFR 50, Appendix J 
(Ref. 1), as La: the maximum allowable containment leakage rate 
at the calculated peak containment internal pressure (P,) 
resulting from the limiting DBA. The allowable leakage rate 
represented by La forms the basis for the acceptance criteria 
imposed on all containment leakage rate testing. La is assumed
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Containment 
B 3.6.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

to be 0.1% of containment air weight per day in the safety 
analysis at Pa which is specified in Specification 5.5.15, 
Containment Leakage Rate Testing Program.  

Satisfactory leakage rate test results are a requirement for the 
establishment of containment OPERABILITY.  

The containment satisfies Criterion 3-of 10 CFR 50.36.

LCO Containment OPERABILITY is maintained by limiting leakage to 
:1.0 L_, except prior to the first startup after performing a 

required 10 CFR 50, Appendix J, leakage test in accordance with 
requirements in Specification 5.5.15, Containment Leakage Rate 
Testing Program. At this time, the applicable leakage limits 
specified in the Containment Leakage Rate Testing Program must be 
met.

Compliance with this LCO will ensure 
including the equipment hatch, that 
that will limit leakage to less than 
the safety analysis.

a containment configuration, 
is structurally sound and 
the leakage rates assumed in

Individual leakage rates specified for the containment air locks 
(LCO 3.6.2) are not specifically part of the acceptance criteria 
of 10 CFR 50, Appendix J, Option B. Therefore, leakage rates 
exceeding these individual limits only result in the containment 
being inoperable when the leakage results in exceeding the 
acceptance criteria of Appendix J.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of 
radioactive material into containment. In MODES 5 and 6, the 
probability and consequences of these events are reduced due to 
the pressure and temperature limitations of these MODES.  
Therefore, containment is not required to be OPERABLE in MODE 5 
to prevent leakage of radioactive material from containment. The
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Containment 
B 3.6.1 

BASES 

APPLICABILITY (continued) 

requirements for containment during MODE 6 are addressed in 
LCO 3.9.3, "Containment Penetrations." 

ACTIONS A.1 

In the event containment is inoperable, containment must be 
restored to OPERABLE status within 1 hour. The 1 hour Completion 
Time provides a period of time to correct the problem 
commensurate with the importance of maintaining containment 
during MODES 1, 2, 3, and 4. This time period also ensures that 
the probability of an accident (requiring containment 
OPERABILITY) occurring during periods when containment is 
inoperable is minimal.  

B.1 and B.2 

If containment cannot be restored to OPERABLE status within the 
required Completion Time, the plant must be brought to a MODE in 
which the LCO does not apply. To achieve this status, the plant 
must be brought to at least MODE 3 within 6 hours and to MODE 5 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required plant 
conditions from full power conditions in an orderly manner and 
without challenging plant systems.  

SURVEI LLANCE REQUI REMENTS 

8R 3.6.1.1 

Maintaining the containment OPERABLE requires compliance with the 
visual examinations and leakage rate test requirements of the 
Containment Leakage Rate Testing Program. Failure to meet air 
lock leakage limits specified in LCO 3.6.2 does not invalidate 
the acceptability of these overall leakage determinations unless 
their contribution to overall Type A, B, and C leakage causes 
that to exceed limits. As left leakage prior to the first
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Containment 
B 3.6.1

BASES

SURVEILLANCE REQUIREMENTS

SR 3.6.1.1 (continued) 

startup after performing a required leakage test is required to 
be 0.6 La for combined Type B and C leakage following an outage 
or shutdown that included Type B and C testing only, and 0.75 
La for overall Type A leakage following an outage or shutdown 
that included Type A testing. At all other times between 
required leakage rate tests, the acceptance criteria is based on 
an overall Type A leakage limit of < 1.0 L_. At ! 1.0 L. the 
offsite dose consequences are bounded by the assumptions of the 
safety analysis. SR Frequencies are as required by the 
Containment Leakage Rate Testing Program. These periodic testing 
requirements verify that the containment leakage rate does not 
exceed the leakage rate assumed in the safety analysis.

REFERENCES 1. 10 CFR 50, Appendix J, Option B.  

2. FSAR, Chapter 14.  

3. FSAR, Section 6.
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Containment Air Locks 
B 3.6.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2 Containment Air Locks 

BASES 

BACKGROUND Containment air locks form part of the containment pressure 
boundary and provide a means for personnel access during all 
MODES of operation.  

Each air lock is a cylinder with a door at each end. One of the 
two air locks is designed as a part of the containment structure 
and the other is designed as an integral part of the containment 
equipment hatch but otherwise the two air locks function 
identically. Each air lock door has been designed and tested to 
certify its ability to withstand a pressure in excess of the 
maximum expected pressure following a Design Basis Accident (DBA) 
in containment. As such, closure of a single door supports 
containment OPERABILITY.  

Each air lock door and the equipment hatch is designed with 
double gasketed seals to permit pressurization between the 
gaskets. The double gasketed seals are normally continuously 
pressurized above accident pressure. Finally, to effect a leak 
tight seal, the air lock design uses pressure seated doors (i.e., 
an increase in containment internal pressure results in increased 
sealing force on each door) and local leakage rate testing 
capability is available to ensure containment integrity is being 
maintained.  

The doors are interlocked to prevent simultaneous opening of the 
inner and outer door. This interlock is a requirement for 
OPERABILITY. During periods when containment is not required to 
be OPERABLE, the door interlock mechanism may be disabled, 
allowing both doors of an air lock to remain open for extended 
periods when frequent containment entry is necessary.  

Each personnel air lock is provided with limit switches on both 
doors that provide control room indication when an airlock door 
is not fully closed.  

The containment air locks form part of the containment pressure 
boundary. As such, air lock integrity and leak tightness is 
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Containment Air Locks 
B 3.6.2 

BASES 

BACKGROUND (conti nued) 

essential for maintaining the containment leakage rate within 
limit in the event of a DBA. Not maintaining air lock integrity 
or leak tightness may result in a leakage rate in excess of that 
assumed in the unit safety analyses.  

APPLICABLE SAFETY ANALYSES 

The DBAs that result in a release of radioactive material 
within containment are a loss of coolant accident and a rod 
ejection accident. In the analysis of each of these accidents, 
it is assumed that containment is OPERABLE such that release of 
fission products to the environment is controlled by the rate of 
containment leakage. The containment was designed with an 
allowable leakage rate of 0.1% of containment air weight per day 
(Ref. 2). This leakage rate is defined in 10 CFR 50, Appendix J 
(Ref. 1), as La = 0.1% of containment air weight per day, the 
maximum allowable containment leakage rate at the calculated peak 
containment internal pressure following a DBA. The peak pressure 
following a DBA is specified in Specification 5.5.15, Containment 
Leakage Rate Testing Program. This allowable leakage rate forms 
the basis for the acceptance criteria imposed on the SRs 
associated with the air locks.  

The containment air locks satisfy Criterion 3 of 10 CFR 50.36.  

LCO Each containment air lock forms part of the containment pressure 
boundary. As part of containment, the air lock safety function 
is related to control of the containment leakage rate resulting 
from a DBA. Thus, each air lock's structural integrity and leak 
tightness are essential to the successful mitigation of such an 
event.  

Each air lock is required to be OPERABLE. For the air lock to be 
considered OPERABLE, the air lock interlock mechanism must be 
OPERABLE, the air lock must be in compliance with the Type B air 
lock leakage test, and both air lock doors must be OPERABLE. The
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Containment Air Locks 
B 3.6.2 

BASES 

LCO (continued) 

interlock allows only one air 'lock door of an air lock to be 
opened at one time. This provision ensures that a gross breach 
of containment does not exist when containment is required to be 
OPERABLE. Closure of a single door in each air lock is 
sufficient to provide a leak tight barrier following postulated 
events. Nevertheless, both doors are kept closed when the air 
lock is not being used for normal entry into or exit from 
containment.  

Pressurization of air lock seals is not required for air lock 
OPERABILITY. However, 10 CFR 50, Appendix J, Section 
III.2.b(iii), specifies that air locks opened during periods when 
containment integrity is required must be tested within 3 days 
after being opened. However, for air lock doors h avi ng testable 
seal s, testi ng the seal s (i .e. , veri f icati on that seal s re 
pressurize to the required pressure after an air lock door is 
closed) fulfills the 3-day test requirements. Therefore, the 
status of air lock seals has the potential to affect air lock 
OPERABILITY.  

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of 
radioactive material to containment. In MODES 5 and 6, the 
probability and consequences of these events are reduced due to 
the pressure and temperature limitations of these MODES.  
Therefore, the containment air locks are not required in MODE 5 
to prevent leakage of radioactive material from containment. The 
requirements for the containment air locks during MODE 6 are 
addressed in LCO 3.9.3, "Containment Penetrations." 

ACTIONS The ACTIONS are modified 'by a Note that allows entry and exit to 
perform repairs on the affected air lock component. If the outer 
door is inoperable, then it may be easily accessed for most 
repairs. When the inner door is inoperable, it is preferred that 
the air lock be accessed from inside primary containment by 
entering through the other OPERABLE air lock. However, if this 
is not practicable, or if repairs on either door must be.
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Containment Air Locks 
B 3.6.2 

BASES 

ACTIONS (continued) 

performed from the barrel side of the door then it is permissible 
to enter the air lock through the OPERABLE door, which means 
there is a short time during which the containment boundary is 
not intact (during access through the OPERABLE door). The 
ability to open the OPERABLE door, even if it means the 
containment boundary is temporarily not intact, is acceptable due 
to the low probability of an event that could pressurize the 
containment during the short time in which the OPERABLE door is 
expected to be open. After each entry and exit, the OPERABLE 
door must be imediately closed. If ALARA conditions permit, 
entry and exit should be via an OPERABLE air lock.  

A second Note has been added to provide cl anifi cation that, for 
this LCO, separate Condition entry is allowed for each air lock.  
This is acceptable, since the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable air 
lock. Complying with the Required Actions may allow for 
continued operation, and a subsequent inoperable air lock is 
governed by subsequent Condition entry and application of 
associated Required Actions.  

In the event the air lock leakage results in exceeding the 
overall containment leakage rate, Note 3 directs entry into the 
applicable Conditions and Required Actions of LCO 3.6.1, 
"Containment." 

A.1. A.2. and A.3 

With one air lock door in one or more containment air locks 
inoperable, the OPERABLE door must be verified closed (Required 
Action A.1) in each affected containment air lock. This ensures 
that a leak tight containment barrier is maintained by the use of 
an OPERABLE air lock door. This action must be completed within 
1 hour. This specified time period is consistent with the 
ACTIONS of LCO 3.6.1, which requires containment be restored to 
OPERABLE status within 1 hour.  

In addition, the affected air lock penetration must be isolated 
by locking closed the OPERABLE air lock door within the 24 hour 
Completion Time. The 24 hour Completion Time is reasonable for
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Containment Air Locks 
B 3.6.2 

BASES 

ACTIONS A.1. A.2. and A.3 (continued) 

locking the OPERABLE air lock door, considering the OPERABLE door 
of the affected air lock is being maintained closed.  

Required Action A.3 verifies that an air lock with an inoperable 
door has been isolated by the use of a locked and closed OPERABLE 
air lock door. This ensures that an acceptable containment 
leakage boundary is maintained. The Completion Time of once per 
31 days is based on engineering judgment and is considered 
adequate i n vi ew of the l ow i kel ihood of a l ocked door bei ng 
mispositioned and other administrative controls. Required 
Action A.3 is modified by a Note that applies to air -lock doors 
located in high radiation areas and allows these doors to be 
verified locked closed by use of administrative means. Allowing 
verification by administrative means is considered acceptable, 
since access to these areas is typically restricted. Therefore, 
the probability of misalignment of the door, once it has been 
verified to be in the proper position, is small.  

The Required Actions have been modified by two Notes. Note 1 
ensures that only the Required Actions and associated Completion 
Times of Condition C are required if both doors in the same air 
lock are inoperable. With both doors in the same air lock 
inoperable, an OPERABLE door is not available to be closed.  
Required Actions C.1 and C.2 are the appropriate remedial 
actions. The exception of Note 1 does not affect tracking the 
Completion Time from the initial entry into Condition A: only the 
requirement to comply with the Required Actions. Note 2 allows 
use of the air lock for entry and exit for 7 days under 
administrative controls if both air locks have an inoperable 
door. This 7 day restriction begins when the second air lock is 
discovered inoperable. Containment entry may be required on a 
periodic basis to perform Technical Specifications (TS) 
Surveillances and Required Actions, as well as other activities 
on equipment inside containment that are required by TS or 
activities on equipment that support TS-required equipment. This 
Note is not intended to preclude performing other activities 
(i.e., non-TS-required activities) if the containment is entered, 
using the inoperable air lock, to perform an allowed activity 
listed above. This allowance is acceptable due to the low 
probability of an event that could pressurize the containment 
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B 3.6.2 

BASES 

ACTIONS A.1. A.2. and A.3 (continued) 

during the short time that the OPERABLE door is expected to be 
open.  

B.1. B.2. and 8.3 

With an air lock interlock mechanism inoperable in one or more 
air locks, the Required Actions and associated Completion Times 
are consistent with those specified in Condition A.  

The Required Actions have been modified by two Notes. Note 1 
ensures that only the Required Actions and associated Completion 
Times of Condition C are required if both doors in the same air 
lock are inoperable. With both doors in the same air lock 
inoperable, an OPERABLE door is not available to be closed.  
Required Actions C.1 and C.2 are the appropriate remedial 
actions. Note 2 allows entry into and exit from containment 
under the control of a dedicated individual stationed at the air 
lock to ensure that only one door is opened at a time (i.e., the 
individual performs the function of the interlock).  

Required Action B.3 is modified by a Note that applies to air 
lock doors located in high radiation areas and allows these doors 
to be verified locked closed by use of administrative means.  
Allowing verification by administrative means is considered 
acceptable, since access to these areas is typically restricted.  
Therefore, the probability of misalignment of the door, once it 
has been verified to be in the proper position, is small.  

C.1. C.2. and C.3 

With one or more air locks inoperable for reasons other than 
those described in Condition A orB, Required Action C.1 requires 
action to be initiated immediately to evaluate previous combined 
leakage rates using current air lock test results. An evaluation 
is acceptab le, since it is overly conservative to immediately 
declare the containment inoperable if both doors in an air lock 
have failed a seal test or if the overall air lock leakage is not 
within limits. In many instances (e.g., only one seal per door 
has failed), containment remains OPERABLE, yet only 1 hour (per 
LCO 3.6.1) would be provided to restore the air lock door to
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Containment Air Locks 
B 3.6.2 

BASES 

ACTIONS C-1. C.2. and C.3 (continued) 

OPERABLE status prior to requiring a plant shutdown. In 
addition, even with both doors failing the seal test, the overall 
containment leakage rate can still be within limits.  

Required Action C.2 requires that one door in the affected 
containment air lock must be verified to be closed within the 
1 hour Completion Time. This specified time period is consistent 
with the ACTIONS of LCO 3.6.1, which requires that containment be 
restored to OPERABLE status within 1 hour.  

Additionally, the affected air lock(s) must be restored to 
OPERABLE status within the 24 hour Completion Time unless 
Condition C is exited in accordance with LCO 3.0.2 (i.e., one 
door OPERABLE). The specified time period is considered 
reasonable for restoring an inoperable air lock to OPERABLE 
status, assuming that at least one door is maintained closed in 
each affected air lock.  

D.1 and D.2 

If the inoperable containment air lock cannot be restored to 
OPERABLE status within the required Completion Time, the plant 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least MODE 3 
within 6 hours and to MODE 5 within 36 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required plant conditions from full power conditions 
in an orderly manner and without challenging plant systems.  

SURVEI LLANCE REQUIREMENTS 

Maintaining containment air locks OPERABLE requires compliance 
with the leakage rate test requirements of 10 CFR 50, Appendix J 
(Ref. 1), in accordance with Specification 5.5.15, Containment 
Leakage Rate Testing Program. This SR reflects the leakage rate 
testing requirements with regard to air lock leakage (Type B 
leakage tests). The acceptance criteria were established during
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B 3.6.2 

BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.6.2.1,(continued) 

initial air lock and containment OPERABILITY testing. The 
periodic testing requirements verify that the air lock leakage 
does not exceed the allowed fraction of the overall containment 
leakage rate. The Frequency is in accordance with Specification 
5.5.15, Containment Leakage Rate Testing Program.  

The SR has been modified by two Notes. Note 1 states that an 
inoperable air lock door does not invalidate the previous 
successful performance of the overall air lock leakage test.  
This is considered reasonable since either air lock door is 
capable of providing a fission product barrier in the event of a 
DBA. Note 2 has been added to this SR requiring the results to 
be evaluated against the acceptance criteria that is applicable 
to SR 3.6.1.1. This ensures that air lock leakage is properly 
accounted for in determining the combined Type B and C 
containment leakage rate.  

SR 3.6.2.2 

The air lock interlock is designed to prevent simultaneous 
opening of both doors in a single air lock. Since both the inner 
and outer doors of an air lock are designed to withstand the 
maximum expected post accident containment pressure, closure of 
either door will support containment OPERABILITY. Thus, the door 
interlock feature supports containment OPERABILITY while the air 
lock is being used for personnel transit in and out of the 
containment. Periodic testing of this interlock demonstrates 
that the interlock will function as designed and that 
simultaneous opening of the inner and outer doors will not 
inadvertently occur. Due to the purely mechanical nature of this 
interlock, and given that the interlock mechanism is not normally 
challenged when the containment air lock door is used for entry 
and exit, this test is only required to be performed every 24 
months. The 24 month Frequency is based on the need to perform 
this Surveillance under conditions that apply during a plant 
outage, and the potential for loss of containment OPERABILITY if
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Containment Air Locks 
B 3.6.2 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.6.2.2 (continued) 

the Surveillance were performed with the reactor at power. The 
24 month Frequency for the interlock is justified based on 
generic operating experience. The Frequency is based on 
engineering judgment and is considered adequate given that the 
interlock is not normally challenged during the use of the 
airlock.  

REFERENCES 1. 10 CFR 50, Appendix J.  

2. FSAR, Section 6.6.
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Containment Isolation Valves 
B 3.6.3

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.3 Containment Isolation Valves 

BASES

BACKGROUND The containment isolation valves form part of the containment 
pressure boundary and provide a means for fluid penetrations not 
serving accident consequence limiting systems to be provided with 
two isolation barriers that are closed on a containment isolation 
signal. These isolation devices are either passive or active 
(automatic). Manual valves, de-activated automatic valves 
secured in their closed position (including check valves with 
flow through the valve secured), blind flanges, and closed 
systems are considered passive devices. Check valves, or other 
automatic valves designed to close without operator action 
following an accident, are considered active devices. Two 
barriers in series are provided for each penetration so that no 
single credible failure or mal function of an active component can 
result in a loss of isolation or leakage that exceeds limits 
assumed in the safety analyses. One of these barriers may be a 
closed system. These barriers (typically containment isolation 
valves) make up the Containment Isolation System.  

Automatic isolation signals are produced during accident 
conditions. Containment Phase "A" isolation occurs upon receipt 
of a safety injection signal. The Phase "A" isolation signal 
isolates nonessential process lines in order to minimize leakage 
of fission product radioactivity. Containment Phase "B" 
isolation occurs upon receipt of a containment pressure High-High 
signal and isolates the remaining process lines, except systems 
required for accident mitigation. In addition to the isolation 
signals listed above, the containment purge supply and exhaust 
isolation valves (FCV-1170, FCV-1171, FCV-1172, and FCV-1173) and 
the containment pressure relief isolation valves (PCV-1190, PCV
1191, and PCV-1192) close when high radiation levels are detected 
by the Containment Air Particulate Monitor CR-li) or Containment 
Radioactive Gas Monitor CR412). Containment purge and 
containment pressure relief are also isolated when high radiation 
levels are detected in the plant vent. As a result, the 
containment isolation valves (and blind flanges) help ensure that 
the containment atmosphere will be isolated from the environment
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Containment Isolation Valves 
B 3.6.3 

BASES 

BACKGROUND (Continued) 

in the event of a release of fission product radioactivity to the 
containment atmosphere as a result of a Design Basis Accident 
(DBA).  

The OPERABILITY requirements for containment isolation valves 
help ensure that containment is isolated within the time limits 
assumed in the safety analyses. Therefore, the OPERABILITY 
requirements provide assurance that the containment function 
assumed in the safety analyses will be maintained.  

Containment Purge System (36 inch purge valves) 

The Containment Purge System, consisting of purge supply and 
exhaust isolation valves FCV-1170, FCV-1171, FCV-1172, and FCV
1173, operates to supply outside air into the containment for 
ventilation and cooling or heating and may also be used to reduce 
the concentration of noble gases within containment prior to and 
during personnel access. The supply and exhaust lines each 
contain two isolation valves. Because of their large size, the 
36 inch purge valves are not qualified for automatic closure from 
their open position under DBA conditions. Therefore, the 36 inch 
purge valves must be maintained sealed closed in MODES 1, 2, 3, 
and 4 to ensure the containment boundary is maintained.  

Containment Pressure Relief Line (10 inch valves) 

The Containment Pressure Relief Line consisting of pressure 
relief isolation valves PCV..1190, PCV-1191, and PCV-1192, 
operates to: 

a. Reduce the concentration of noble gases within containment 
prior to and during personnel access, and 

b. Equalize internal and external pressures.  

Since the valves used in the Containment Pressure Relief Line 
System are designed to meet the requirements for automatic 
containment isolation valves, these valves may be opened as 
needed in MODES 1, 2, 3, and 4. Containment pressure relief line 
isolation valve opening is limited by mechanical stops so that
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BASES 

BACKGROUND (Continued) 

opening angle is limited to an angle at which analysis indicates 
the valve will operate against containment accident pressures.  
Additionally, pressure relief isolation valve opening must be 
limited to the time necessary for pressure control, ALARA or air 
quality considerations for personnel entry, or for Surveillances 
that require the valves to be open.  

The containment pressure relief line is isolated during CORE 
ALTERATIONS and movement of irradiated fuel inside containment in 
accordance with requirements established in LCO 3.9.3, 
Containment Penetrations.  

APPLICABLE SAFETY ANALYSES 

The containment isolation valve LCO was derived from the 
assumptions related to minimizing the loss of reactor 
coolant inventory and establishing the containment boundary 
during major accidents. As part of the containment boundary, 
containment isolation valve OPERABILITY supports leak tightness 
of the containment. Therefore, the safety analyses of any event 
requiring isolation of containment is applicable to this LCO.  

The DBA that results in a release of radioactive material within 
containment is a loss of coolant accident (LOCA) (Ref. 1). In 
the analyses for each of these accidents, it is assumed that 
containment isolation valves are either closed or function to 
close within the required isolation time following event 
initiation. This ensures that potential paths to the environment 
through containment isolation valves are minimized. The safety 
analyses assume that the 36 inch purge valves are sealed closed 
at event initiation.  

The DBA analysis assumes that, within 60 seconds after the 
accident, isolation of the containment is complete and leakage 
terminated except for the design leakage rate, La. The 
containment isolation total response time of 60 seconds includes 
signal delay, diesel generator startup (for loss of offsite 
power), and containment isolation valve stroke times.
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The containment purge supply and exhaust isolation valves (FCV
1170, FCV-1171, FCV-1172, and FCV-1173) may be unable to close in 
the environment following a LOCA. Therefore, each of the purge 
valves is required to remain sealed closed during MODES 1, 2, 3, 
and 4. In this case, the single failure criterion remains 
applicable to the containment purge valves due to failure in the 
control circuit associated with each valve. Again, the purge 
system valve design precludes a single failure from compromising 
the containment boundary as long as the system is operated in 
accordance with the subject LCO.  

The term sealed closed, as applied to containment isolation 
valves, is not intended to describe leak tightness. Sealed 
closed isolation valves must be under administrative controls 
that assure the valve cannot be inadvertently opened.  
Administrative control s includes mechanical devices to seal or 
lock the valve closed, or to prevent power from being supplied to 
the valve operator (Ref. 3). Sealed closed barriers include blind 
.flanges and sealed closed isolation valves including closed 
manual valves, closed remote-manual valves, and closed automatic 
valves which remain closed after a loss-of-coolant accident.  
Sealed closed barriers may be used in place of any automatic 
isolation valve.  

The containment isolation valves satisfy Criterion 3 of 10 CFR 
50.36.  

LCO Containment isolation valves form a part of the containment 
boundary. The containment isolation valves' safety function is 
related to minimizing the loss of reactor coolant inventory and 
establishing the containment boundary during a DBA.  

The automatic power operated isolation valves are'required to 
have isolation times within limits and to actuate on an automatic 
isolation signal. The 36 inch purge valves must be maintained 
sealed closed.
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BASES

LCO (continued)

The valves covered by this LCO are listed in the FSAR (Ref. 2).  
The normally closed isolation valves are considered OPERABLE when 
manual valves are closed, automatic valves are de-activated and 
secured in their closed position, blind flanges are in place, and 
closed systems are intact (Ref. 3).  

Manually operated containment isolation valves on essential lines 
that are required to be open, at least for a time, during post 
accident conditions are OPERABLE i f they can be closed in 
accordance with design assumptions. Essential lines are those 
lines required to mitigate an accident, or which, if unavailable, 
could increase the magnitude of the event. Also, those lines 
which, if available, would be used in the short term (24 to 36 
hours) to restore the plant to normal operation following an 
event which has resulted in containment isolation (Ref. 4).  

This LCO provides assurance that the containment isolation valves 
and purge valves will perform their designed safety functions to 
minimize the loss of reactor coolant inventory and establish the 
containment boundary during accidents.

APPLICABILITY In MODES 1. 2, 3, and 4, a DBA could cause a release of 
radioactive material to containment. In MODES 5 and 6, the 
probability and consequences of these events are reduced due to 
the pressure and temperature limitations of these MODES.  
Therefore, the containment isolation valves are not required to 
be OPERABLE in MODE 5. The requirements for containment 
isolation valves during MODE 6 are addressed in LCO 3.9.3, 
Containment Penetrations.

ACTIONS The ACTIONS are modified by Note 1, which allows penetration flow 
paths that are isolated in accordance with Required Actions, 
except for 36 inch purge valve penetration flow paths, to be 
uni sol ated i ntermi ttentl y under admi ni strativye control s. These 
administrative controls consist of stationing a dedicated 
operator at the valve controls, who is in continuous
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BASES 

ACTIONS (continued) 

communication with the control room. In this way, the 
penetration can be rapidly isolated when a need for containment 
isolation is indicated. Due to the size of the containment purge 
line penetration and the fact that those penetrations exhaust 
from the containment atmosphere to the environment,'the 
penetration flow path containing these valves may not be opened 
under administrative controls.  

Note 2 has been added to provide clarification that, for this 
LCO, separate Condition entry is allowed for each penetration 
flow path. This is acceptable, since the Required Actions for 
each Condition provide appropriate compensatory actions for each 
inoperable containment isolation valve. Complying with the 
Required Actions may allow for continued operation, and 
subsequent inoperable containment isolation valves are governed 
by subsequent Condition entry and application of associated 
Required Actions.  

The ACTIONS are further modified by Note 3, which ensures 
appropriate remedial actions are taken if the affected systems 
are rendered inoperable by an inoperable containment isolation 
valve.  

In the event containment isolation valve leakage results in 
exceeding the overall containment leakage rate, Note 4 directs 
entry into the applicable Conditions and Required Actions of 
LCO 3.6.1.  

The ACTIONS are further modified by Note 5, which ensures 
appropriate remedial actions are taken if required IVSW supply to 
a penetration flowpath is inoperable. Specifically, Note 5 
directs entry into the applicable Conditions and Required Actions 
of LCO 3.6.9.  

A.1 and A.2 

In the event one containment isolation valve in one or more 
penetration flow paths is inoperable, the affected penetration 
flow path must be i sol ated. The method of i sol ati on must include 
the use of at least one isolation barrier that cannot be
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BASES 

ACTIONS A.1 and A.2 (continued) 

adversely affected by a single active failure. Isolation 
barriers that meet this criterion are a closed and de-activated 
automatic containment isolation valve, a closed manual valve, a 
blind flange, and a check valve with flow through the valve 
secured (Ref. 3). For a penetration flow path isolated in 
accordance with Required Action A.1, the device used to isolate 
the penetration should be the closest available one to 
containment. Required Action A.1 must be completed within 
4 hours. The 4 hour Completion Time is reasonable, considering 
the time required to isolate the penetration and the relative 
importance of supporting containment OPERABILITY during MODES 1, 
2, 3, and 4.  

For affected penetration flow paths that cannot be restored to 
OPERABLE status within the 4 hour Completion Time and that have 
been isolated in accordance with Required Action A.1, the 
affected penetration flow paths must be verified to be isolated 
on a periodic basis. This is necessary to ensure that 
containment penetrations required to be isolated following an 
accident and no longer capable of being automatically isolated 
will be in the isolation position should an event occur. This 
Required Action does not require any testing or device 
manipulation. This action involves verification, through a 
system walkdown, that isolation devices outside containment and 
capable of being mispositioned are in the correct position. The 
Completion Time of "once per 31 days for isolation devices 
outside containment" is appropriate considering the fact that the 
devices are operated under administrative controls and the 
probability of their misalignment is low. For the isolation 
devices inside containment e.g., one of the three containment 
pressure relief isolation valves, the time period specified as 
"1prior to entering MODE 4 from MODE 5 if not performed within the 
previous 92 days" is based on engineering judgment and is 
considered reasonable in view of the inaccessibility of the 
isolation devices and other administrative controls that will 
ensure that isolation device misalignment is an unlikely 
possibility.  

Condition A has been modified by a Note indicating that this 
Condition is only applicable to those penetration flow paths with
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BASES 

ACTIONS A.1 and A-2 (continued) 

two or more containment isolation valves. -Although most" 
penetrations have two containment isolation valves, the term "two 
or more" is used so that Condition A includes the pressure relief 
line penetration which has three valves in series. For 
penetration flow paths with only one containment isolation valve 
and a closed system, Condition C provides the appropriate 
actions.  

Required Action A.2 is modified by a Note that applies to 
isolation devices located in high radiation areas and allows 
these devices to be verified closed by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since access to these areas is typically 
restricted. Therefore, the probability of misalignment of these 
devices once they have been verified to be in the proper 
position, is small.  

B.1 

With two containment isolation valves in one or more penetration 
flow paths inoperable, the affected penetration flow path must be 
isolated within 1 hour. The method of isolation must include the 
use of at least one isolation barrier that cannot be adversely 
affected by a single active failure. Isolation barriers that 
meet this criterion are a closed and de-activated automatic 
valve, a closed manual valve, and a blind flange. The 1 hour 
Completion Time is consistent with the ACTIONS of LCO 3.6.1. In 
the event the affected penetration is isolated in accordance with 
Required Action B.1, the affected penetration must be verified to 
be isolated on a periodic basis per Required Action A.2, which 
remains in effect. This periodic verification is necessary to 
assure leak tightness of containment and that penetrations 
requiring isolation following an accident are isolated. The 
Completion Time of once per 31 days for verifying each affected 
penetration flow path is isolated is appropriate considering the 
fact that the valves are operated under administrative control 
and the probability of their misalignment is low.  

Condition B is modified by a Note indicating this Condition is 
only applicable to penetration flow paths with two containment
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BASES 

ACTIONS B-1 (continued) 

isolation valves. Although most penetrations have two 
containment isolation valves, the term "two or more" is used so 
that Condition B includes the pressure relief line penetration 
which has three valves in series. Condition A of this LCO 
addresses the condition of one containment isolation valve 
inoperable in this type of penetration flow path.  

C.1 and C.2 

With one or more penetration flow paths with one containment 
isolation valve inoperable, the inoperable valve flow path must 
be restored to OPERABLE status or the affected penetration flow 
path must be i sol ated. The method of i sol ati on must include the 
use of at least one isolation barrier, other than the closed 
system that cannot be adversely affected by a single active 
failure. Isolation barriers that meet this criterion are a 
closed and de-activated automatic valve, a closed manual valve, 
and a blind flange (Ref. 3). A check valve may not be used to 
isolate the affected penetration flow path. Required Action C.1 
must be completed within the 72 hour Completion Time. The 
specified time period is reasonable considering the relative 
stability of the closed system (hence, reliability) to act as a 
penetration isolation boundary and the relative importance of 
maintaining containment integrity during MODES 1, 2, 3, and 4.  
In the event the affected penetration flow path is isolated in 
accordance with Required Action C.1, the affected penetration 
flow path must be verified to be isolated on a periodic basis.  
This periodic verification is necessary to assure leak tightness 
of containment and that containment penetrations requiring 
isolation following an accident are isolated. The Completion 
Time of once per 31 days for verifying that each affected 
penetration flow path is isolated is appropriate because the 
valves are operated under administrative controls and the 
probability of their misalignment is low.  

Condition C is modified by a Note indicating that this Condition 
is only applicable to those penetration flow paths with only one 
containment isolation valve and a closed system. This Note is 
necessary since this Condition is written to specifically address 
those penetration flow paths in a closed system.
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ACTIONS C-1 and C-2 (continued) 

Required Action C.2 is modified by a Note that applies to valves 
and blind flanges located in high radiation areas and allows 
these devices to be verified closed by use of admi ni strativye 
means. Allowing verification by administrative means is 
considered acceptable, since access to these areas is typically 
restricted. Therefore, the probability of misalignment of these 
valves, once they have been verified to be in the proper 
position, is small.  

D.1 and 0.2 

If the Required Actions and associated Completion Times are not 
met, the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 36 hours.  
The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.6.3.1 

Each 36 inch containment purge supply and exhaust isolation valve 
(FCV-1170. FCV-1171, FCV-1172, and FCV-1173) is required to be 
verified sealed closed at 31 day intervals. This Surveillance is 
designed to ensure that a gross breach of containment is not 
caused by an inadvertent or spurious opening of a containment 
purge valve. Detailed analysis of the purge valves failed to 
conclusively demonstrate their ability to close during a LOCA in 
time to limit offsite doses. Therefore, these valves are 
required to be in the sealed closed position during MODES 1, 2, 
3, and 4. The term sealed closed, as applied to containment 
isolation valves, is not intended to describe leak tightness.  
Sealed closed isolation valves must be under administrative 
controls that assure the valve cannot be inadvertently opened.  
Administrative control s includes mechanical devices to seal or
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SURVE ILLANCE REQU IREMENTS 

SR 3.6.3.1 (continued) 

lock the valve closed, or to prevent power from being supplied to 
the Valve operator (Ref. 3). Sealed closed barriers include blind 
fl anges and sealed closed i sol ati on valvyes including closed 
manual valves, closed remote-manual valves, and closed automatic 
valves which remain closed after a loss-of-coolant accident.  

The Frequency is a result of an NRC initiative, Generic 
Issue B-24 (Ref. 5), related to containment purge valve use 
during plant operations.  

SR 3.6.3.2 

This SR ensures that the containment pressure relief line 
isolation valves (PCV-1190, PCV-1191, and PCV-1192) are closed as 
required or, if open, open for an allowable reason. If a 
containment pressure relief line isolation valve is open in 
violation of this SR, the valve is considered inoperable. If the 
inoperable. valve is not otherwise known to have excessive leakage 
when closed, it is not considered to have leakage outside of 
limits. The SR is not required to be met when the containment 
pressure relief line isolation valves are open for the reasons 
stated. The valves may be opened for pressure control, ALARA or 
air quality considerations for personnel entry, or for 
Surveillances that require the valves to be open. The 
containment pressure relief line isolation valves are capable of 
closing in the environment following a LOCA as long as valve 
opening angle is limited in accordance with SR 3.6.3.7.  
Therefore, these valves are allowed to be open for limited 
periods of time. The 31 day Frequency is consistent with other 
containment isolation valve requirements discussed in SR 3.6.3.3.  

SR 3.6.3.3 

This SR requires verification that each containment isolation 
manual valve and blind flange located outside containment and not 
locked, sealed, or otherwise secured and required to be closed 
during accident conditions is closed. The SR helps to ensure 
that post accident leakage of radioactive fluids or gases outside 

INDIAN POINT 3 B 3.6.3- 11 Revision [Rev.O], 00/00/00



Containment Isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.6.3.3 (continued) 

of the containment boundary is within design limits. This SR 
does not require any testing or valve manipulation. Rather, it 
involves verification, through a system walkdown, that those 
containment isolation valves outside containment and capable of 
being mispositioned are in the correct position. Since 
verification of valve position for containment isolation valves 
outside containment is relatively easy, the 31 day Frequency is 
based on engineering judgment and was chosen to provide added
assurance of the correct positions. The SR specifies that 
containment isolation valves that are open under administrative 
controls are not required to meet the SR during the time the 
valves are open. This SR does not apply to valves that are 
locked, sealed or otherwise secured in the closed position 
because these valves were verified to be in the correct position 
when locked, sealed or otherwise secured.  

The Note applies to valves and blind flanges located in high 
radiation areas and allows these devices to be verified closed by 
use of administrative means. Allowing verification by 
administrative means is considered acceptable, since access to 
these areas is typically restricted during MODES 1, 2, 3 and 4 
for ALARA reasons. Therefore, the probability of misalignment of 
these containment isolation valves, once they have been verified 
to be in the proper position, is small.  

SR 3.6.3.4 

This SR requires yenifi cation that each containment i sol ati on 
manual valve and blind flange located inside containment and not 
locked, sealed, or otherwise secured and required to be closed 
during accident conditions is closed. The SR helps to ensure 
that post accident leakage of radioactive 'fluids or gases outside 
of the containment boundary is within design limits. For 
containment isolation valves inside containment, the Frequency of 
"1prior to entering MODE 4 from MODE 5 if not performed within the 
previous 92 days" is appropriate since these containment 
i sol ati on valves are operated under administrative controls and 
the probability of their misalignment is low. The SR specifies
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Containment Isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.6.3.4 (continued) 

that containment isolation valves that are open under 
administrative controls are not required to meet the SR during 
the time they are open '. This SR does not apply to valves that 
are locked, sealed or otherwise secured-in the cl-osed position 
because these valves were verified to be in the correct position 
when locked sealed or otherwise secured.  

This Note allows valves and blind flanges located in high 
radiation areas to be verified closed by use of administrative 
means. Allowing verification by administrative means is 
considered acceptable, since access to these areas is typically 
restricted during MODES 1, 2. 3, and 4, for ALARA reasons.  
Therefore, the probability of misalignment of these containment 
isolation valves, once they have been verified to be in their 
proper position, is small.  

SR 3.6.3.5 

Verifying that the isolation time of each automatic power 
operated containment isolation valve is within limits is required 
to demonstrate OPERABILITY. The isolation time test ensures the 
valve will isolate in a time period less than or equal to that 
assumed in the safety analyses as specified in the FSAR. The 
isolation time and Frequency of this SR are in accordance with 
the Inservice Testing Program.  

SR 3.6.3.6 

Automatic power operated containment isolation valves close on a 
containment isolation signal to prevent leakage of radioactive 
material from containment following a DBA. This SR ensures that 
each automatic containment isolation valve will actuate to its 
isolation position on a containment isolation signal. This 
surveillance is not required for valves that are locked, sealed, 
or otherwise secured in the required position under 
administrative controls. The 24 month Frequency is based on the 
need to perform this Surveillance under the conditions that apply 
during a plant outage and the potential for an unplanned
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Containment Isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.6.3.6 (continued) 

transient if the Surveillance were performed with the reactor at 
power. Operating experience has shown that these components 
usually pass this Surveillance when performed at the 24 month 
Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint.  

SR 3.6.3.7 

Verifying that each containment pressure relief line isolation 
valve, PCV-1190, PCV-1191, and PCV-1192, is blocked to restrict 
valve opening to 60 degrees. This verification is required to 
ensure that the valves can close under DBA conditions within the 
times assumed in the analyses of References 1 and 2. If a 
LOCA occurs, the pressure releif line valves must close to 
maintain containment leakage within the values assumed in the 
accident analysis. The 24 month Frequency is appropriate because 
the blocking devices can be removed only when plant is in MODE 5 
or 6.  

SR 3.6.3.8 

This SR ensures that the combined leakage rate of all containment 
leakage paths is less than or equal to the specified leakage rate 
for those paths that are not seal ed-by-the- Isolation Valve Seal 
Water System or sealed by the RHR system or sealed by the service 
water system. This provides assurance that the assumptions in 
the safety analysis are met. The leakage rate of each bypass 
leakage path is assumed to be the maximum pathway leakage 
(leakage through the worse of the two isolation valves) unless 
the penetration is isolated by use of one closed and de-activated 
automatic valve, closed manual valve, or blind flange. In this 
case, the leakage rate of the isolated bypass leakage path is 
assumed to be the actual pathway leakage through the isolation 
device. If both isolation valves in the penetration are closed, 
the actual leakage rate is the lesser leakage rate of the two 
valves.
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Containment Isolation Valves 
B 3.6.3 

BASES 

SURVEILLANCE REQUIRMENTS 

SR 3.6.3.8 (continued) 

This testing is performed in accordance with the requirements, 
Frequency and acceptance criteria established in Specification 
5.5.15, Containment Leakage Rate Testing Program. This program 
was established to implement the leakage rate testing of the 
containment as required by 10 CFR 50.54(o) and 10 CFR 50, 
Appendix J, Option B, as modified by IP3 specific approved 
exemptions. This program conforms to guidelines contained in 
Regulatory Guide 1.163, "Performance-Based Containment Leak Test 
Program, dated September 1995." In the event containment 
isolation valve leakage results in exceeding the overall 
containment leakage rate, entry into the applicable Conditions 
and Required Actions of LCO 3.6.1 is required.  

REFERENCES 1. FSAR, Section 14.  

2. FSAR, Section 6.  

3. Standard Review Plan Section 6.2.4, Item II.3.f.  

4. FSAR, Section 5.2.  

5. Generic Issue B-24.
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Containment Pressure 
B 3.6.4 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.4 Containment Pressure 

BASES 

BACKGROUND The containment pressure is limited during normal operation to 
preserve the initial conditions assumed in the accident analyses 
for a loss of coolant accident (LOCA) or steam line break (SLB).  
The containment can withstand an internal vacuum of 3 psig. The 
2.0 psig vacuum specified as an operating limit avoids any 
difficulties with motor cooling.  

Containment pressure is a process variable that is monitored and 
controlled. The containment pressure limits are derived from the 
input conditions used in the containment functional analyses and 
the containment structure external pressure analysis. Should 
operation occur outside these limits coincident with a Design 
Basis Accident (OBA), post accident containment pressures could 
exceed calculated values.  

APPLICABLE SAFETY ANALYSES 

Containment internal pressure is an initial condition used in the 
DBA analyses to establish the maximum peak containment internal 
pressure. The limiting DBAs considered, relative to containment 
pressure, are the LOCA and SLB, which are analyzed using computer 
pressure transients. Cycle specific analysis results indicate 
that the worst case peak containment pressure could result from 
either a loss of coolant accident or a steam line break inside 
containment (Ref. 1).  

The initial pressure condition used in the containment analysis 
was +2.5 psig. This analysis concluded that the containment 
design pressure of 47 psig would not be exceeded for either a 
major loss-of-coolant accident or for a main steam line break 
accident. The containment analysis results are presented in 
Reference 1 and the current value for peak containment pressure 
is listed in Specification 5.5.15, "Containment Leakage Rate 
Testing Program."
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Containment Pressure 
B 3.6.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

The containment was also designed for an external pressure load 
equivalent to -3.0 psig (i.e., the containment can withstand an 
internal vacuum of 3 psig). The -2.0 psig specified as the 
Limiting Condition for Operation is based on limits associated 
with motor cooling.  

For certain aspects of transient accident analyses, maximizing 
the calculated containment pressure is not conservative. In 
particular, the cooling effectiveness of the Emergency Core 
Cooling System during the core reflood phase of a LOCA analysis 
increases with increasing containment backpressure. Therefore, 
for the reflood phase, the containment backpressure is calculated 
in a manner designed to conservatively minimize, rather than 
maximize, the containment pressure response in accordance with 
10 CFR 50, Appendix K (Ref. 2).  

Containment pressure satisfies Criterion 2 of 10 CFR 50.36.

LCO Maintaining containment pressure at less than or equal to the LCO 
upper pressure limit ensures that, in the event of a DBA, the 
resultant peak containment accident pressure will remain below 
the containment design pressure. Maintaining containment 
pressure at greater than or equal to the LCO lower pressure limit 
ensures that motor heating concerns are addressed.  

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of 
radioactive material to containment. Since maintaining 
containment pressure within limits is essential to ensure initial 
conditions assumed in the accident analyses are maintained, the 
LCO is applicable in MODES 1, 2, 3 and 4.  

In MODES 5 and 6, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations of these MODES. Therefore, maintaining containment 
pressure within the limits of the LCO is not required in MODE 5 
or 6.

I
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Containment Pressure 
B 3.6.4 

BASES 

ACTIONS A.1 

When containment pressure is not within the limits of the LCO, it 
must be restored to within these limits within 1 hour. The 
Required Action is necessary to return operation to within the 
bounds of the containment analysis. The 1 hour Completion Time 
is consistent with the ACTIONS of LCO 3.6.1, "Containment," which 
requires that containment be restored to OPERABLE status within 
1 hour.  

B.1 and B.2 

If containment pressure cannot be restored to within limits 
within the required Completion Time, the plant must be brought to 
a MODE in which the LCO does not apply. To achieve this status, 
the plant must be brought to at least MODE 3 within 6 hours and 
to MODE 5 within 36 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required 
plant conditions from full power conditions in an orderly manner 
and without challenging plant systems.  

SUR VEI LLANCE REQUIREMENTS 

SR 3.6.4.1 

Verifying that containment pressure is within limits ensures that 
unit operation remains within the limits assumed in the 
containment analysis. The 12 hour Frequency of this SR was 
developed based on operating experience related to trending of 
containment pressure variations during the applicable MODES.  
Furthermore, the 12 hour Frequency is considered adequate in view 
of other indications available in the control room, including 
alarms, to alert the operator to an abnormal containment pressure 
condition.
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Containment Pressure 
B 3.6.4

BASES

REFERENCES 1. FSAR, Section 14.3 

2. 10 CFR 50, Appendix K.  

3. FSAR Section 3.1.8, Appendix 5A.
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Containment Air Temperature 
B 3.6.5 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.5 Containment Air Temperature 

BASES 

BACKGROUND The containment structure serves to contain radioactive material 
that may be released from the reactor core following a Design 
Basis Accident (DBA). The containment average air temperature is
limited during normal operation to preserve the initial 
conditions assumed in the accident analyses for a loss of coolant 
accident (LOCA) or steam line break (SLB).  

The containment average air temperature limit is derived from the 
input conditions used in the containment functional analyses and 
the containment structure external pressure analyses. This LCO 
ensures that initial conditions assumed in the analysis of 
containment response to a DBA are not violated during unit 
operations. The total amount of energy to be removed from 
containment by the Containment Spray and Cooling systems during 
post accident conditions is dependent upon the energy released to 
the containment due to the event, as well as the initial 
containment temperature and pressure. The higher the initial 
temperature, the more energy that must be removed, resulting in 
higher peak containment pressure and temperature. Exceeding 
containment design pressure may result in leakage greater than 
that assumed in the accident analysis. Operation with 
containment temperature in excess of the LCO limit violates an 
initial condition assumed in the accident analysis.  

APPLICABLE SAFETY ANALYSES 

Containment average air temperature is an initial condition 
used in the DBA analyses that establishes the containment 
environmental qualification operating envelope for both pressure 
and temperature. The limit for containment average air 
temperature ensures that operation is maintained within the 
assumptions used in the DBA analyses for containment (Ref. 1).  

The limiting DBAs considered relative to containment OPERABILITY 
are the LOCA and SLB. The DBA LOCA and SLB are analyzed using 
computer codes designed to predict the resultant containment
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Containment Air Temperature 

B 3.6.5 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

pressure transients. No two DBAs are assumed to occur 
simultaneously or consecutively. The postulated DBAs are 
analyzed with regard to Engineered Safety Feature (ESF) systems, 
assuming the loss-of one ESF bus, which is the worst case single 
active failure, resulting in one train each of the Containment 
Spray System, Residual Heat Removal System, and Containment 
Cooling System being rendered inoperable.  

The limiting DBA for the maximum peak containment air temperature 
may be either a LOCA or a SLB. The initial containment average 
air temperature is assumed in the design basis analyses. The 
maximum containment air temperature and the design temperature 
are specified in (Ref. 1.) 

The temperature limit is used to establish theenvironmental 
qualification operating envelope for containment. The maximum 
peak containment air temperature was calculated to exceed the 
containment design temperature for only a few seconds during the 
transient. The basis of the containment design temperature, 
however, is to ensure the performance of safety related equipment 
inside containment (Ref. 2). Thermal analyses showed that the 
time interval during which the containment air temperature 
exceeded the containment design temperature was short enough that 
the equipment surface temperatures remained below the design 
temperature. Therefore, it is concluded that the calculated 
transient containment air temperature is acceptable for the DBA 
LOCA or SLB.  

The containment pressure transient is sensitive to the initial 
air mass in containment and, therefore, to the initial 
containment air temperature. The limiting DBA for establishing 
the maximum peak containment internal pressure may be either a 
LOCA or a SLB. The temperature limit is used in this analysis to 
ensure that in the event of an accident the maximum containment 
internal pressure will not be exceeded.  

Containment average air temperature satisfies Criterion 2 of 
10 CFR 50.36.  
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Containment Air Temperature 
B 3.6.5 

BASES 

[CO During a DBA, with an initial containment average air temperature 
less than or equal to the LCO temperature limit, the resultant 
peak accident temperature is maintained below the containment 
design temperature. As a result, the ability of containment to 
perform its design function is ensured.  

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of 
radioactive material to containment. In MODES 5 and 6, the 
probability and consequences of these events are reduced due to 
the pressure and temperature limitations of these MODES.  
Therefore, maintaining containment average air temperature within 
the limit is not required in MODE 5 or 6.  

ACTIONS A.1 

When containment average air temperature is not within the limit 
of the LCO, it must be restored to within limit within 8 hours.  
This Required Action is necessary to return operation to within 
the bounds of the containment analysis. The 8 hour Completion 
Time is acceptable considering the sensitivity of the analysis to 
variations in this parameter and provides sufficient time to 
correct minor problems.  

B.1 and B.2 

If the containment average air temperature cannot be restored to 
within its limit within the required Completion Time, the plant 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least MODE 3 
within 6 hours and to MODE 5 within 36 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required plant conditions from full power conditions 
in an orderly manner and without challenging plant systems.
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Containment Air Temperature 
B 3.6.5

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.6.5.1 

Verifying that containment average air temperature is within the 
LCO limit ensures that containment operation remains within the 
limit assumed for the containment analyses. In order to 
determine the containment average air temperature, an arithmetic 
average is calculated using measurements taken at locations 
within the containment selected to provide a representative 
sample of the overall containment atmosphere.  

A representative measurement of containment air temperature 
requires an arithmetic average of temperatures measured at no 
fewer than 4 locations. Environmentally and seismically 
qualified RTDs mounted on the crane wall above the containment 
fan cooler units inlet are normally used for measuring 
containment ambient temperature. Portable temperature sensing 
equipment may also be used.  

The 24 hour Frequency of this SR is considered acceptable based 
on observed slow rates of temperature increase within containment 
as a result of environmental heat sources (due to the large 
volume of containment). Furthermore, the 24 hour Frequency is 
considered adequate in view of other indications available in the 
control room, including alarms, to alert the operator to an 
abnormal containment temperature condition.  

REFERENCES 1. FSAR, Section 14.3.  

2. 10 CFR 50.49.
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B 3.6 CONTAINMENT SYSTEMS 

B 3.6.6 Containment Spray System and Containment Fan Cooler System 

BASES

BACKGROUND The Containment Spray System and Containment Fan Cooler System 
provide containment atmosphere cooling to limit post accident 
pressure and temperature in containment to less than the design 
values. Reduction of containment pressure and the iodine removal 
capability reduces the release of fission product radioactivity 
from containment to the environment, in the event of a Design 
Basis Accident (DBA), to within limits. The Containment Spray 
and Containment Fan Cooler systems are designed to meet the 
requirements of 10 CFR 50, Appendix A, GOC 38, "Containment Heat 
Removal," GDC 39, "Inspection of Containment Heat Removal 
Systems," GDC 40, "Testing of Containment Heat Removal Systems," 
GDC 41, "Containment Atmosphere Cleanup," GDC 42. "Inspection of 
Containment Atmosphere Cleanup Systems," and GDC 43, "Testing of 
Containment Atmosphere Cleanup Systems" (Ref. 1).  

The Containment Spray System and Containment Fan Cooler System 
are Engineered Safety Feature (ESF) systems. They are designed 
to ensure that the heat removal capability required during the 
post accident period can be attained. The Containment Spray 
System and the Containment Fan Cooler System provide redundant 
methods to limit and maintain post accident conditions to less 
than the containment design values.  

Containment Spray System 

The Containment Spray System consists of two separate trains.  
Each train includes a containment spray pump, piping and valves 
and is independently capable of delivering one-half of the design 
flow needed to maintain the post-accident containment pressure 
below 47 psig. The spray water is injected into the containment 
through spray nozzles connected to four 360 degree ring headers 
located in the containment dome area. Each train'supplies two of 
the four ring headers. Each train is powered from a separate 
safeguards power train. The refueling water storage tank (RWST) 
supplies borated water to the Containment Spray System during the 
injection phase of operation.
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

BACKGROUND Containment Spray System (Continued) 

After the Refueling Water Storage Tank has been exhausted, the 
containment recirculation pumps or the residual heat removal 
(RHR) pumps are used to supply the Containment Spray ring headers 
for the long-term containment cooling and iodine removal during 
the containment recirculation phase. In this configuration, the 
RHR heat exchangers provide the necessary cooling of the 
recirculated containment spray.  

The Containment Spray System provides a spray of cold borated 
water mixed with sodium hydroxide (NaOH) from the spray additive 
tank into the upper regions of containment to reduce the 
containment pressure and temperature. Additionally, these 
systems reduce fission products from the containment atmosphere 
during a DBA. The RWST solution temperature is an important 
factor in determining the heat removal capability of the 
Containment Spray System during the injection phase. In the 
recirculation mode of operation, heat is removed from the 
containment sump or recirculation sump water by the residual heat 
removal heat exchangers. Both trains of the Containment Spray 
System are needed to provide adequate spray coverage to meet the 
system design requirements for containment heat removal assumi'ng 
the Fan Cooler System is not available.  

The Spray Additive System injects an NaGH solution into the 
spray. The resulting alkaline pH of the spray enhances the 
ability of the spray to scavenge fission products from the 
containment atmosphere. The NaOH added in the spray also ensures 
an alkaline pH for the solution recirculated in the containment 
sump. The alkaline pH of the containment sump water minimizes 
the evolution of iodine and minimizes the occurrence of chloride 
and caustic stress corrosion on mechanical systems and components 
exposed to the fluid.  

The Containment Spray System is actuated either automatically by 
a containment High-High pressure signal or manually. An 
automatic actuation starts the two containment spray pumps, opens 
the containment spray pump discharge valves, and begins the 
injection phase. A manual actuation of the Containment Spray 
System requires the operator to actuate two separate push buttons 
on the main control board to begin the same sequence. The
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B 3.6.6 

BASES 

BACKGROUND Containment Spray System (Continued) 

injection phase continues until the RWST water supply is 
exhausted. After the Refueling Water Storage Tank has been 
exhausted, the containment recirculation pumps or the residual 
heat removal (RHR) pumps may be used to supply the Containment 
Spray ring headers for the long-term containment cooling and 
iodine removal during the containment recirculation phase. In 
this configuration, the RHR heat exchangers provide the necessary 
cooling of the recirculated containment spray. The Containment 
Spray function in the recirculation mode may be used to maintain 
an equilibrium temperature between the containment atmosphere and 
the recirculated sump water. The Containment Spray function in 
the recirculation mode is controlled by the operator in 
accordance with the emergency operating procedures.  

Containment Fan Cooler System 

The Containment Fan Cooler System consists of five 20% capacity 
Fan Cooler Units CFCUs) located inside containment. These FCUs 
are used for both normal and post accident cooling of the 
containment atmosphere. Each FCU consists of a motor, fan, 
cooling coils, moisture separators, HEPA filters, carbon filters, 
dampers, duct distribution system, instrumentation and controls.  
Service water is supplied to the cooling coils to perform the 
heat removal function.  

During normal plant operation, the moisture separators, HEPA 
filters and activated carbon filter assembly are isolated from 
the main air recirculation stream. In this configuration, 
service water is supplied to all five FCUs and two or more FCUs 
fans are typically operated to limit the ambient containment air 
temperature during normal unit operation to less than the limit 
specified in LCO 3.6.5, "Containment Air Temperature." This 
temperature limitation ensures that the containment temperature 
does not exceed the initial temperature conditions assumed for 
the DBAs.  

In post accident operation following an actuation signal, the 
Containment Cooling System fans are designed to start 
automatically. Additionally, the actuation signal causes the air 
flow (air-steam mixture) in each FCU to be split into two parts
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B 3.6.6 

BASES 

BACKGROUND Containment Fan Cooler System (continued) 

by a bypass flow control damper that fails to a pre-set position 
for accident operation. A minimum of 8000 cfm is directed 
through the FCU filtration section (moisture separators, HEPA 
filters, and carbon filter assembly) with the remainder of the 
air flow bypassing the filtration section. Both the filtered and 
unfiltered FCU flow passes through the cooling coils. The 
temperature of the service water is an important factor in the 
heat removal capability of the fan units. The accident analysis 
assumes 1400 gpm of service (cooling) water with a maximum river 
water inlet temperature of 950 F is supplied to each FCU.  

Containment Cooling and Iodine Removal Function 

The containment cooling and iodine removal function is provided 
by either of two systems: 

a) the Containment Spray System consisting of two 50% capacity 
trains; and, 

b) The Containment Fan Cooler System consisting of five 20% 
capacity Fan Cooler Units (FCUs).  

Requirements for Containment Spray Trains may be designated by 
the number of the containment spray pump or the associated 
safeguards power train. Containment Spray Train 31 is associated 
with Safeguards Power Train 5A which is supported by DG 33.  
Containment Spray Train 32 is associated with Safeguards Power 
Train 6A which is supported by DG 32.  

Requirements for the five fan cooler units are designated by 
grouping the 5 fan cooler units into three trains based on- the 
safeguards power train needed to support Operability. This 
results in the following designations: 

Fan Cooler Train 5A consists of FCU 31 and FCU 33: 

Fan Cooler Train 2A/3A consists of FCU 32 and FCU 34: and 

Fan Cooler Train 6A consists of FCU 35.
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BASES 

BACKGROUND Containment Cooling and Iodine Removal Function (continued) 

Design assumptions regarding containment air cooling and iodine 
removal are met by any of the following configurations: 

a) Two containment spray trains; or, 

b) Three fan cooler trains (i.e., five fan cooler units): 
or, 

c) One containment spray train and any two fan cooler 
trains (i.e., at least three fan cooler units).  

This last configuration, one containment spray train and two fan 
cooler trains, is the configuration available following the loss 
of any safeguards power train (e.g., diesel failure).  

APPLICABLE SAFETY ANALYSES 

The Containment Spray System and Containment Fan Cooler System 
limit the temperature and pressure that could be experienced 
following a DBA. The limiting DBAs considered are the loss of 
coolant accident (LOCA) and the steam line break (SLB). The LOCA 
and SLB are analyzed using computer codes designed to predict the 
resultant containment pressure and temperature transients. No 
DBAs are assumed to occur simultaneously or consecutively. The 
postulated DBAs are analyzed with regard to containment ESF 
systems, assuming the loss of one safeguards power train, which 
is the worst case single active failure and results in one train 
of Containment Spray and one train of Fan Coolers being rendered 
inoperable.  

The analysis and evaluation show that under the worst case 
scenario, the highest peak containment pressure and temperature 
may result from either a LOCA or SLB, depending on the cycle 
specific analysis (Refs. 4 and 6). Both results meet the intent 
of the design basis. (See the Bases for LCO 3.6.4, "Containment 
Pressure." and LCO 3.6.5 for a detailed discussion.) The 
analyses and evaluations assume a unit specific power level of 
102% and initial (pre-accident) containment conditions of 130OF

INDIN PONT 3B 3..6-5Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.6.6-5



.Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

and 2.5 psig and a service water inlet temperature of 950 F. The 
analyses also assume a response time delayed initiation to 
provide conservative peak calculated containment pressure and 
temperature responses.  

For certain aspects of transient accident analyses, maximizing 
the calculated containment pressure is not conservative. In 
particular, the effectiveness of the Emergency Core Cooling 
System during the core reflood phase of a LOCA analysis increases 
with increasing containment backpressure. For these 
calculations, the containment backpressure is calculated in a 
manner designed to conservatively minimize, rather than maximize,.  
the calculated transient containment pressures in accordance with 
10 CFR 50, Appendix K (Ref. 2).  

The modeled Containment Spray System actuation from the 
containment analysis is based on a response time associated with 
exceeding the containment High-High pressure setpoint to 
achieving full flow through the containment spray nozzles. The 
Containment Spray System total response time includes diesel 
generator (DG) startup (for loss of offsite power), loading of 
equipment, containment spray pump startup, and spray line 
filling.  

Containment cooling train performance for post accident 
conditions is given in References 3, 4 and 6. The result of the 
analysis is that accident analysis assumptions regarding 
containment air cooling and iodine removal are met by any of the 
following configurations: 

a) Two containment spray trains; or, 

b) Three fan cooler trains (i.e., five fan cooler units); 
or, 

c) One containment spray train and any two fan cooler 
trains (i.e., at least three fan cooler units).

INDIN PONT 3B 3..6-6Revision [Rev.0], 00/00/00
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

This last configuration, one containment spray train and two fan 
cooler trains, is the configuration available following the loss 
of any safeguards power train (e.g., diesel failure).  

The modeled Containment Cooling System actuation from the 
containment analysis is based upon a response time associated 
with exceeding the containment High-High pressure setpoint to 
achieving full Containment Fan Cooler System air and safety grade 
cooling water flow. The Containment Cooling System total 
response time includes signal delay, DG startup (for loss of 
offsite power), and service water pump startup times (Ref.4).  

The Containment Spray System and Containment Fan Cooler System 
satisfy Criterion 3 of 10 CFR 50.36.  

LCO Accident analysis assumptions regarding containment air cooling 
and iodine removal are met by any of the following 
configurations: 

a) Two containment spray trains; or, 

b) Three fan cooler trains (i.e., five fan cooler units): 
or, 

c) One containment spray train and any two fan cooler 
trains (i.e., at least three fan cooler units).  

This last configuration, one containment spray train and two fan 
cooler trains, is the configuration available following the loss 
of any safeguards power train (e.g., diesel failure).  

Each Containment Spray System includes a spray pump, spray 
headers, nozzles, valves, piping, instruments, and controls to 
ensure an OPERABLE flow path capable of taking suction from the 
RWST upon an ESF actuation signal.  

Each FCU consists of a motor, fan, cooling coils, moisture 
separators, HEPA filters, carbon filters, dampers, duct
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

LCO (continued) 

distribution system, instrumentation and controls necessary to 
maintain an OPERABLE flow path for the containment atmosphere 
through both the filtration unit and cooling coils and an 
OPERABLE flow path for service water through the cooling coils.  

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of 
radioactive material to containment and an increase in 
containment pressure and temperature requiring the operation of 
the containment spray trains and containment cooling trains.  

In MODES 5 and 6, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations of these MODES. Thus, the Containment Spray System 
and Containment Fan Cooler System are not required to be OPERABLE 
in MODES 5 and 6.  

ACTIONS A.1 

With one containment spray train inoperable, the inoperable 
containment spray train must be restored to OPERABLE status 
within 72 hours. In this Condition, the remaining OPERABLE spray 
and fan cooler trains are adequate to perform the iodine removal 
and containment cooling functions. The 72 hour Completion Time 
takes into account the redundant heat removal capability afforded 
by the Containment Spray System, reasonable time for repairs, and 
low probability of a DBA occurring during this period.  

The 10 day portion of the Completion Time for Required Action A.1 
is based upon engineering judgment. It takes into account the 
low probability of coincident entry into two Conditions in this 
Specification coupled with the low probability of an accident 
occurring during this time. Refer to Section 1.3, "Completion 
Times," for a more detailed discussion of the purpose of the 
"from discovery of failure to meet the LCO" portion of the 
Completion Time.
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

ACTIONS (continued) 

B.1 and B.2 

If the inoperable containment spray train cannot be restored to 
OPERABLE status within the required Completion Time, the plant 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least MODE 3 
within 6 hours and to MODE 5 within 84 hours. The allowed 
Completion Time of 6 hours is reasonable, based on operating 
experience, to reach MODE 3 from full power conditions in an 
o rderly manner and without challenging plant systems. The 
extended interval to reach MODE 5 allows additional time for 
attempting restoration of the containment spray train and is 
reasonable when considering the driving force for a release of 
radioactive material from the Reactor Coolant System is reduced 
in MODE 3.  

C.1 

With one of the required containment fan cooler trains 
inoperable, the inoperable required containment fan cooler train 
must be restored to OPERABLE status within 7 days. The 
components in this degraded condition provide iodine removal 
capabilities and are capable of providing at least 100% of the 
heat removal needs. The 7 day Completion Time was developed 
taking into account the redundant heat removal capabilities 
afforded by combinations of the Containment Spray System and 
Containment Fan Cooler System and the low probability of DBA 
occurring during this period.  

The 10 day portion of the Completion Time for Required Action C.1 
is based upon engineering judgment. It takes into account the 
low probability of coincident entry into two Conditions in this 
Specification coupled with the low probability of an accident 
occurring during this time. Refer to Section 1.3 for a more 
detailed discussion of the purpose of the "from discovery of 
failure to meet the LCO" portion of the Completion Time.
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

ACTIONS (continued) 

0.1 

With two required containment fan cooler trains inoperable, one 
of the required containment cooling trains must be restored to 
OPERABLE status within 72 hours. Thi s allowable out of service 
time is acceptable because the minimum required containment 
cooling and iodine removal function is maintained even though 
this configuration i s a substantial degradation from the design 
capability, and may be a loss of redundancy for this function.  

E.1 and E.2 

If the Required Action and associated Completion Time of 
Condition C or 0 of this LCO are not met, the plant must be 
brought to a MODE in which the LCO does not apply. To achieve 
this status, the plant must be brought to at least MODE 3 within 
6 hours and to MODE 5 within 84 hours. The allowed Completion 
Times are reasonable, based on operating experience, to reach the 
required plant conditions from full power conditions in an 
orderly manner and without challenging plant systems.  

F.1 

With two containment spray trains or any combination of three or 
more containment spray and fan cooler trains inoperable, the unit 
could be in a condition outside the accident analysis. This 
Condition ensures that at least one containment spray train and 
one fan cooler train will be available during an accident.  
Entering this Condition represents a substantial degradation of 
the containment heat removal and iodine removal function.  
Therefore, LCO 3.0.3 must be entered immediately.  

SURVEI LLANCE REQUIREMENTS 

SR 3.6.6.1 

Verifying the correct alignment for manual, power operated, and 
automatic valves in the containment spray flow path provides
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

SUR VEI LLANCE REQUIREMENTS 

SR 3.6.6.1 (continued) 

assurance that the proper flow paths will exist for Containment 
Spray System operation. This SR does not apply to valves that 
are locked, sealed, or otherwise secured in position, since these 
were verified to be in the correct position prior to locking, 
sealing, or securing. This SR does not require any testing or 
valve manipulation. Rather, it involves verification, through a 
system walkdown, that those valves outside containment and 
capable of potentially being mispositioned are in the correct 
position. Valves in containment with remote position indication 
may be checked using remote position indication.  

SR 3.6.6.2 

Operating each containment fan cooler unit for - 15 minutes 
ensures that all fan cooler units are OPERABLE and that all 
associated controls are functioning properly. It also ensures 
that blockage, fan or motor failure, or excessive vibration can 
be detected for corrective action. The 92 day Frequency was 
developed considering fan coolers are operated during normal 
plant operation, the known reliability of the fan units and 
controls, the two train redundancy available, and the low 
probability of significant degradation of the containment fan 
cooler units occurring between surveillances. It has also been 
shown to be acceptable through operating experience.  

SR 3.6.6.3 

Verifying that the service water flow rate to each fan cooler 
unit is ;-, 1400 gpm provides assurance that the design flow rate 
assumed in the safety analyses will be achieved (Ref. 3). The 92 
day Frequency was developed considering the known reliability of 
the Cooling Water System, the redundancy available, and the low 
probability of a significant degradation of flow occurring 
between surveillances.
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.6.6.4 

Verifying each containment spray pump's developed head at the 
flow test point is greater than or equal to the required 
developed head ensures that spray pump performance has not 
degraded during the cycle. Flow and differential pressure are 
normal tests of centrifugal pump performance required by 
Section XI of the ASME Code (Ref. 5). Since the containment 
spray pumps cannot be tested with flow through the spra y headers, 
they are tested on recirculation flow. This test confirms one 
point on the pump design curve and is indicative of overall 
performance. Such inservice tests confirm component OPERABILITY, 
trend performance, and detect incipient failures by abnormal 
performance. The Frequency of the SR is in accordance with the 
Inservice Testing Program.  

SR 3.6.6.5 and SR 3.6.6.6 

These SRs require verification that each automatic containment 
spray valve actuates to its correct position and that each 
containment spray pump starts upon receipt of an actual or 
simulated actuation of a containment High-High pressure signal.  
This Surveillance is not required for valves that are locked, 
sealed, or otherwise secured in the required position under 
administrative controls. The 24 month Frequency is based on the 
need to perform these Surveillances under the conditions that 
apply during a plant outage and the potential for an unplanned 
transient if the Surveillances were performed with the reactor at 
power. Operating experience has shown that these components 
usually pass the Surveillances when performed at the 24 month 
Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint.  

SR 3.6.6.7 

This SR requires verification that each containment fan cooler 
unit starts and damper re-positions to the emergency mode upon 
receipt of an actual or simulated safety injection signal. The 
24 month Frequency is based on engineering judgment and has been 
shown to be acceptable through operating experience. See
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Containment Spray System and Containment Fan Cooler System 
B 3.6.6 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.6.6.7 (continued) 

SR 3.6.6.5 and SR 3.6.6.6, above, for further discussion of the 
basis for the,24 month Frequency.  

SR 3.6.6.8 

This SR verifies that the required Fan Cooler Unit testing is 
performed in accordance with Specification 5.5.10, Ventilation 
Filter Testing Program (VFTP). The VFTP includes testing the 
performance of the HEPA filter, charcoal adsorber efficiency, 
minimum flow rate, and the physical properties of the activated 
charcoal. Specific test Frequencies and additional information 
are discussed in detail in the VFTP.  

SR 3.6.6.9 

With the containment spray inlet valves closed and the spray 
header drained of any solution, low pressure air or smoke can be 
blown through test connections. This SR ensures that each spray 
nozzle is unobstructed and provides assurance that spray coverage 
of the containment during an accident is not degraded. Due to 
the passive design of the nozzle, a test at 10 year intervals is 
considered adequate to detect obstruction of the nozzles.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. 10 CFR 50, Appendix K.  

3. FSAR, Sections 6.3 and 6.4.  

4. FSAR, Section 14.3.  

5. ASME, Boiler and Pressure Vessel Code, Section XI.  

6. WCAP - 12269, Containment Margin Improvement Analysis for 
IP-3 Unit 3, Rev. 1.
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Spray Additive System 
B 3.6.7 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.7 Spray Additive System 

BASES 

BACKGROUND The Spray Additive System is a subsystem of the Containment Spray 
System that assists in reducing the iodine fission product 
inventory in the containment atmosphere resulting from a Design 
Basis Accident (DBA).  

Radioiodine in its various forms is the fission product of 
primary concern in the evaluation of a DBA. It is absorbed by 
the spray from the containment atmosphere. To enhance the iodine 
absorption capacity of the spray, the spray solution is adjusted 
to an alkaline pH that promotes iodine hydrolysis, in which 
iodine is converted to nonvolatile forms. Because of its 
stability when exposed to radiation and elevated temperature, 
sodium hydroxide (NaOH) is the preferred spray additive. The 
NaOH added to the spray also ensures an alkaline pH of the 
solution recirculated from the containment sump. This pH band 
minimizes the evolution of iodine as well as the occurrence of 
chloride and caustic stress corrosion on mechanical systems and 
components.  

The Spray Additive System consists of one spray additive tank 
that is shared by the two trains of containment spray. Each 
train provides a flow path from the spray tank to a containment 
spray pump and consists of an eductor for each containment spray 
pump, valves, instrumentation, and connecting piping. Each 
eductor draws the NaOH spray solution from the common tank using 
a portion of the borated water discharged by the containment 
spray pump as the motive flow. The eductor mixes the NaOH 
solution and the borated water and discharges the mixture into 
the spray pump suction line. The eductors are designed to ensure 
that the pH of the spray mixture is between 9.0 and 10.0.  

The Containment Spray System actuation signal opens the valves 
from the spray additive tank to the spray pump suctions after a 
2 minute delay. The 35% to 38% NaOH solution is drawn into the 
spray pump suctions. The spray additive tank capacity provides 
for the addition of NaOH solution to all of the water sprayed 
from the RWST into containment via the Containment Spray System.
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Spray Additive System 
B 3.6.7 

BASES 

BACKGROUND (Continued) 

The percent solution and volume of solution sprayed into 
containment ensures a long term equilibrium containment sump pH 
of approximately 9.0. This ensures the continued iodine 
retention effectiveness of the sump water during the 
recirculation phase of spray operation and also minimizes the 
occurrence of chloride induced stress corrosion cracking of the 
stainless steel reci rcul ati on piping.  

APPLICABLE SAFETY ANALYSES 

The Spray Additive System, in conjunction with the Fan Cooler 
System, is essential to the removal of airborne iodine within 
containment following a DBA.  

Following the assumed release of radioactive materials into 
containment, the containment is assumed to leak at its design 
value volume following the accident. The analysis assumes that 
100% of containment is covered by the spray (Ref. 1).  

The DBA response time assumed for the Spray Additive System is 
the same as for the Containment Spray System (plus a 2 minute 
delay) and is discussed in the Bases for LCO 3.6.6, "Containment 
Spray and Fan Cooler System." 

The OBA analyses assume that one train of the Containment Spray 
System is inoperable and that the spray additive is added to the 
remaining Containment Spray System flow path.  

The Spray Additive System satisfies Criterion 3 of 10 CFR 50.36.  

LCO The Spray Additive System reduces the release of radioactive 
material to the environment in the event of a DBA. To be 
considered OPERABLE, the volume and concentration of the spray 
additive solution must be sufficient to provide NaOH injection 
into the spray flow until the Containment Spray System suction 
path is switched from the RWST to the recirculation sump or
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Spray Additive System 
B 3.6.7 

BASES 

LCO (continued) 

containmenti sump, and to raise the average spray solution pH to a 
level conducive to iodine removal, namely, to between 7.9 
and 10.0. This pH range maximizes the effectiveness of the 
iodine removal mechanism without introducing conditions that may 
induce caustic stress corrosion cracking of mechanical system 
components. In addition, it is essential that valves in the 
Spray Additive System flow paths are properly positioned and that 
automatic valves are capable of activating to their correct 
positions.  

APPLICABILITY In MODES 1, 2, 3, and 4, a OBA could cause a release of 
radioactive material to containment requiring the operation of 
the Spray Additive System. The Spray Additive System assists in 
reducing the iodine fission product inventory prior to release to 
the environment.  

In MODES 5 and 6, the probability and consequences of these 
events are reduced due to the pressure and temperature 
limitations in these MODES. Thus, the Spray Additive System is 
not required to be OPERABLE in MODE 5 or 6.  

ACTIONS A.1 

If the Spray Additive System is inoperable, it must be restored 
to OPERABLE within 72 hours. The pH adjustment of the 
Containment Spray System flow for corrosion protection and iodine 
removal enhancement is reduced in this condition. The 
Containment Spray System and Containment Fan Cooler System are 
available and would remove iodine from the containment atmosphere 
in the event of a DBA. The 72 hour Completion Time takes into 
account the redundant flow path capabilities and the low 
probability of the worst case OBA occurring during this period.
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Spray Additive System 
B 3.6.7 

BASES 

ACTIONS (continued) 

8.1 and B.2 

If the Spray Additive System cannot be restored to OPERABLE 
status within the required Completion Time, the plant must be 
brought to a MODE in which the LCO does not apply. To achieve 
this status, the plant must be brought to at least MODE 3 within 
6 hours and to MODE 5 within 84 hours. The allowed Completion 
Time of 6 hours is reasonable, based on operating experience, to 
reach MODE 3 from full power conditions in an orderly manner and 
without challenging plant systems. The extended interval to 
reach MODE 5 allows 48 hours for restoration of the Spray 
Additive System in MODE 3 and 36 hours to reach MODE 5. This is 
reasonable when considering the reduced pressure and temperature 
conditions in MODE 3 for the release of radioactive material from 
the Reactor Coolant System.  

SURVEI LLANCE REQUIREMENTS 

SR 3.6.7.1 

Verifying the correct alignment of Spray Additive System manual, 
power operated, and automatic valves in the spray additive flow 
path provides assurance that the system is able to provide 
additive to the Containment Spray System in the event of a DBA.  
This SR does not apply to valves that are locked, sealed, or 
otherwise secured in position, since these valves were verified 
to be in the correct position prior to locking, sealing, or 
securing. This SR does not require any testing or valve 
manipulation. Rather, it involves verification, through a system 
walkdown, that those valves outside containment and capable of 
potentially being mispositioned are in the correct position.  

SR 36..  

To provide effective iodine removal, the containment spray must 
be an alkaline solution. Since the RWST contents are normally 
acidic, the volume of the spray additive tank must provide a 
sufficient volume of spray additive to adjust pH for all water
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Spray Additive System 
B 3.6.7 

BASES 

SURVEILLANCE REQUIREMENTS 

SR .3.6.7.2 (continued) 

injected. This SR is performed to verify the availability of 
sufficient NaOH solution in the Spray Additive System. The 
184 day Frequency was developed based on the low probability of 
an undetected change in tank volume occurring during the SR 
interval (the tank is isolated during normal unit operations).  
Tank level is also indicated and alarmed in the control room, so, 
that there is high confidence that a substantial change in level 
would be detected.  

SR 3.6.7.3 

This SR provides verification of the NaOH concentration in the 
spray additive tank and is sufficient to ensure that the spray 
solution being injected into containment is at the correct pH 
level. The 184 day Frequency is sufficient to ensure that the 
concentration level of NaOH in the spray additive tank remains 
within the established limits. This is based on the low 
likelihood of an uncontrolled change in concentration (the tank 
is normally isolated) and the probability that any substantial 
variance in tank volume will be detected.  

SR 3.6.7.4 

This SR provides verification that each automatic valve in the 
Spray Additive System flow path actuates to its correct position.  
This Surveillance is not required for valves that are locked, 
sealed, or otherwise secured in the required position under 
administrative controls. The 24 month Frequency is based on the 
need to perform this Surveillance under the conditions that apply 
during a plant outage and the potential for an unplanned 
transient if the Surveillance were performed with the reactor at 
power. Operating experience has shown that these components 
usually pass the Surveillance when performed at the 24 month 
Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint.
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Spray Additive System 
B 3.6.7

BASES

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.6.7.5 

To ensure that the correct pH level is established in the borated 
water solution provided by the Containment Spray System, flow in 
the Spray-Additive System is verified once every 5 years. This 
SR provides assurance that NaOH will be introduced into the flow 
path upon Containment Spray System initiation. This test is 
satisfied by the Inservice Test Program verification of the spray 
additive tank check valve. Water may be used in lieu of NaOH for 
the performance of this SR which is not intended to require 
transfer of NaOH. Due to the passive nature of the spray 
additive flow controls, the 5 year Frequency is sufficient to 
identify component degradation that may affect flow.  

REFERENCES 1. FSAR, Chapters 6 and 14.
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Hydrogen Recombiners 
B 3.6.8 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.8 Hydrogen Recombiners 

BASES 

BACKGROUND The function of the hydrogen recombiners is to eliminate the 
potential breach of containment due to a hydrogen oxygen 
reaction.  

Per 10 CFR 50.44, "Standards for Combustible Gas Control Systems 
in Light-Water-Cooled Reactors" (Ref. 1), and GDC 41, 
"Containment Atmosphere Cleanup" (Ref. 2), hydrogen recombiners 
are required to reduce the hydrogen concentration in the 
containment following a loss of coolant accident (LOCA) or steam 
line break (SLB). The recombiners accomplish this by recombining 
hydrogen and oxygen to form water vapor. The vapor remains in 
containment, thus eliminating any discharge to the environment.  
The hydrogen recombiners are manually initiated since flammable 
limits would not be reached until several days after a Design 
Basis Accident (DBA).  

Two 100% capacity independent hydrogen recombiner systems are 
provided. Each consists of controls located in the control room, 
a power supply and a recombiner. Recombination is accomplished 
by heating a hydrogen air mixture above 11500 F. A single 
recombiner is capable of maintaining the hydrogen concentration 
in-containment below the 4.1 volume percent (v/o) flammability 
limit. Two recombiners are provided to meet the requirement for 
redundancy and independence. Each recombiner is powered from a 
separate Engineered Safety Features bus, and is provided with a 
separate power panel and control panel.  

APPLICABLE SAFETY ANALYSES 

The hydrogen recombiners provide for the capability of 
controlling the bulk hydrogen concentration in containment 
to less than the lower flammable concentration of 4.1 v/o 
following a DBA. This control would prevent a containment wide 
hydrogen burn, thus ensuring the pressure and temperature assumed 
in the analyses are not exceeded. The limiting DBA relative to
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Hydrogen Recombiners 

B 3.6.8 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

hydrogen generation is a LOCA. Hydrogen may accumulate in 
containment following a LOCA as a result of: 

a. A metal steam reaction between the zirconium fuel rod 
cladding and the reactor coolant; 

b. Radiolytic decomposition of water in the Reactor Coolant 
System (RCS) and the containment sump: 

c. Hydrogen in the RCS at the time of the LOCA (i.e., hydrogen 
dissolved in the reactor coolant and hydrogen gas in the 
pressurizer vapor space); or 

d. Corrosion of metals exposed to containment spray and 
Emergency Core Cooling System solutions.  

To evaluate the potential for hydrogen accumulation in 
containment following a LOCA, the hydrogen generation as a 
function of time following the initiation of the accident is 
calculated. Conservative assumptions recommended by Reference 3 
are used to maximize the amount of hydrogen calculated.  

Based on the conservative assumptions used to calculate the 
hydrogen concentration versus time after a LOCA, the hydrogen 
concentration in the primary containment would reach 2.0 v/o 
about 5 days after the LOCA and 3.0 v/o about 10 days later if no 
recombiner was functioning (Ref. 3). Initiating the hydrogen 
recombiners when the primary containment hydrogen concentration 
reaches 3.0 v/o will maintain the hydrogen concentration in the 
primary containment below flammability limits.  

The hydrogen recombiners are designed such that, with the 
conservatively calculated hydrogen generation rates discussed 
above, a single recombiner is capable of limiting the peak 
hydrogen concentration in containment to less than 4.0 v/o 
(Ref. 3).  

The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36.  
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Hydrogen Recombiners 
B 3.6.8

BASES 

LCO Two hydrogen recombiners must be OPERABLE. This ensures 
operation of at least one hydrogen recombiner in the event of a 
worst case single active failure.  

Operation with at least one hydrogen recombiner ensures that the 
post LOCA hydrogen concentration can be prevented from exceeding 
the flammability limit.  

APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to 
control the hydrogen concentration within containment below its 
flammability limit of 4.1 v/o following a LOCA, assuming a worst 
case single failure.  

In MODES 3 and 4, both the hydrogen production rate and the total 
hydrogen produced after a LOCA would be less than that calculated 
for the DBA LOCA. Also, because of the limited time in these 
MODES, the probability of an accident requiring the hydrogen 
recombiners is low. Therefore, the hydrogen recombiners are not 
required in MODE 3 or 4.  

In MODES 5 and 6, the probability and consequences of a LOCA are 
low, due to the pressure and temperature limitations in these, 
MODES. Therefore, hydrogen recombiners are not required in these 
MODES.  

ACTIONS A.1 

With one containment hydrogen recombiner inoperable, the 
inoperable recombiner must be restored to OPERABLE status within 
30 days. In this condition, the remaining OPERABLE hydrogen 
recombiner is adequate to perform the hydrogen control function.  
However, the overall reliability is reduced because a single 
failure in the OPERABLE recombiner could result in reduced 
hydrogen control capability. The 30 day Completion Time is based 
on the availability of the other hydrogen recombiner, the small 
probability of a LOCA or SLB occurring (that would generate an 
amount of hydrogen that exceeds the flammability limit), and the 
amount of time available after a LOCA or SLB (should one occur)
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B 3.6.8 

BASES 

ACTIONS A.1 (continued) 

for operator action to prevent hydrogen accumulation from 
exceeding the flammability limit.  

Required Action A.1 has been modified by a Note that states the 
provisions of LCO 3.0.4 are not applicable. As a result, a MODE 
change is allowed when one recombiner is inoperable. This 
allowance is based on the availability of the other hydrogen 
recombiner, the small probability of a LOCA or SLB occurring 
(that would generate an amount of hydrogen that exceeds the 
flammability limit), and the amount of time available after a 
LOCA or SLB (should one occur) for operator action to prevent 
hydrogen accumulation from exceeding the flammability limit.  

B.1 

If the inoperable hydrogen recombiner cannot be restored to 
OPERABLE status within the required Completion Time, the plant 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the plant must be brought to at least MODE 3 
within 6 hours. The Completion Time of 6 hours is reasonable, 
based on operating experience, to reach MODE 3 from full power 
conditions in an orderly manner and without challenging plant 
systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.6.8.1 

Performance of a system functional test for each hydrogen 
recombiner ensures the recombiners are operational and can attain 
and sustain the temperature necessary for hydrogen recombination.  
In particular, this SR verifies that the minimum heater sheath 
temperature increases to ; 700F in ' 90 minutes. After 
reaching 7000F, the power is increased to maximum power for 
approximately 2 minutes and power is verified to be ; 60 kW.  

Operating experience has shown that these components usually pass 
the Surveillance when performed at the 6 month Frequency.
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SURVEILLANCE REQUIREMENTS

SR 3.6.8.1 (continued) 

Therefore, the Frequency was concluded to be acceptable from a 
reliability standpoint.  

SR 3.6.8.2 

This SR ensures there are no physical problems that could affect 
recombiner operation. Since the recombiners are mechanically 
passive, they are not subject to mechanical failure. The only 
credible failure involves loss of power, blockage of the internal 
flow, missile impact, etc.  

A visual inspection is sufficient to determine abnormal 
conditions (e.g., loose wiring or structural connections, 
deposits of foreign materials, etc.) that could cause such 
failures. The 24 month Frequency for this SR was developed 
considering the incidence of hydrogen recombiners failing the SR 
in the past is low.  

SR 3.6.8.3 

This SR requires performance of a resistance to ground test for 
each heater phase to ensure that there are no detectable grounds 
in any heater phase. This is accomplished by verifying that the 
resistance to ground for any heater phase is ; 10,000 ohms.  

The 24 month Frequency for this Surveillance was developed 
considering the incidence of hydrogen recombiners failing the SR 
in the past is low.

REFERENCES 1. 10 CFR 50.44.  

2. 10 CFR 50, Appendix A.  

3. FSAR Section 6.8.
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Isolation Valve Seal Water System 
B.3.6.9

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.9 Isolation Valve Seal Water (IVSW) System 

BASES

BACKGROUND The Isolation Valve Seal Water (IVSW) System improves the 
effectiveness of certain containment isolation valves (CIVs) by 
providing a water seal to valve leakage paths. This is 
accomplished by injecting water between the seats and stem 
packing of globe and double-disk type isolation valves and into 
the piping between other closed containment isolation valves.  
IVSW sealing water is maintained in a seal water supply tank 
filled with water and pressurized with nitrogen. The IVSW System 
is actuated in conjunction with automatic initiation of 
containment isolation and is applied to CIVs in lines connected 
to the Reactor Coolant System or exposed to the containment 
atmosphere during an accident. The seal water is injected at a 
pressure of at least 47 psig which is > 1.1 times the calculated 
peak containment pressure (P,). For those valves sealed by IVSW, 
the possibility of leakage from the Containment or Reactor 
Coolant System to the atmosphere outside containment is 
eliminated because leakage will be from the IVSW system into the 
Containment.  

The containment is designed with an allowable leakage rate not 
to exceed 0.1% of the containment air weight per day. The 
maximum allowable leakage rate is used to evaluate offsite doses 
resulting from a DBA. Confirmation that the leakage rate is 
within limit is demonstrated by the performance of a Type A 
leakage rate test in accordance with the Containment Leakage 
Rate Testing Program as required by LCO 3.6.1, "Containment." 
During the performance of the Type A test, no credit is taken for 
the IVSW System in meeting the containment leakage rate criteria.  
As such, in the event of a DBA without an OPERABLE IVSW System, 
both the whole body and thyroid offsite doses would be within the 
guidelines specified in 10 CFR Part 100.  

Although IVSW is not needed to maintain plant releases such that 
the whole body and thyroid offsite doses would be within the 
guidelines specified in 10 CFR Part 100 based on Type A leakage 
testing, Indian Point 3 elected to consider IVSW as a seal system

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.6.9-1



Isolation Valve Seal Water System 

B 3.6.9 

BASES 

BACKGROUND (continued) 

as described in 10 CFR 50, Appendix J, (Ref. 3). This election 
allows leakage through CIVs sealed by IVSW to be excluded when 
calculating Type B and C testing results. Therefore, operation 
of IVSW is an implicit assumption in the calculation of post 
accident offsite radiation doses.  

To satisfy the requirements of 10 CFR 50, Appendix J, for 
excluding leakage from CIVs sealed by IVSW from Type B and C 
limits, Technical Specifications must ensure the IVSW sealing 
function (i.e., both sealing water supply and nitrogen gas 
supply) is maintained at a pressure of 1.10 Pa for at least 30 
days.  

Sealing water design capacity is sufficient to maintain a source 
of seal water at the required pressure for a minimum of 24 hours 
without operator intervention assuming worst case leakage and the 
single failure of a CIV sealed by IVSW. The requirements for a 
24 hour supply of seal water under worst case conditions is 
satisfied by maintaining a minimum of 144 gallons in the 176 
gallon capacity seal water tank.  

Nitrogen gas for IVSW seal water pressurization is satisfied by 
having three compressed nitrogen bottles in the IVSW supply bank 
aligned to the IVSW supply tank.  

To satisfy the requirement of 10 CFR 50, Appendix J, (Ref. 3) for 
maintaining the IVSW sealing function for at least 30 days, 
manual operator action may be required to replenish the IVSW seal 
water supply and/or compressed gas supply. Two sources of makeup 
water and two alternate sources of compressed gas with sufficient 
capacity to maintain the IVSW sealing function for 30 days are 
available. The two sources of makeup water are the primary water 
storage tank and the city water system. The two alternate 
sources of compressed gas are the normally isolated nitrogen gas 
bottles in the nitrogen supply bank and the ability to refill the 
IVSW nitrogen supply bottles from the plant Nitrogen System.  
Manual operations required to supply makeup water and gas to the 
IVSW system are performed in an area that is accessible during an 
accident.
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Isolation Valve Seal Water System 

B 3.6.9 

BASES 

BACKGROUND (continued) 

The IVSW tank is instrumented to provide local indication of 
pressure and water level. Low water level, low pressure and high 
pressure in the IVSW supply tank are alarmed.  

The IVSW System distribution piping consists of five headers.  
Three of the five IVSW headers are pressurized by opening either 
of a pair of normally closed air operated header injection 
valves. These valves open automatically on a containment Phase 
"A" isolation-signal to admit seal water to the associated CIVs.  
One of the five IVSW headers is pressurized by opening either of 
a pair of normally closed, air-motor operated, header injection 
valves. These valves open automatically on a containment Phase 
"A" isolation signal to admit seal water to the associated CIVs.  
One IVSW header is used to supply seal water to CIVs on process 
lines that are not automatically closed on a containment Phase 
"A" isolation signal. This header is normally pressurized by the 
IVSW System with a normally closed manual or air-motor operated 
isolation valve for each pair of CIVs served by this IVSW header.  

Redundant automatic header injection valves in parallel ensures 
the IVSW header is pressurized if there is a failure of one 
injection valve. Each of the two automatic header injection 
valves in each pair are actuated from separate and independent 
signals.  

A related system, the Isolation Valve Seal Gas System, is not 
credited as a seal system as described in 10 CFR 50, Appendix J, 
and is not addressed by this Technical Specification. This 
system uses the nitrogen bank used to supply the IVSW System to 
supply high pressure nitrogen that may be used to seal lines 
subjected to pressure in excess of the 150 psig IVSW design 
pressure due to operation of the recirculation pumps. This 
system is manually initiated during the post accident recovery 
phase and is not part of the IVSW System.
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B 3.6.9 

BASES 

APPLICABLE SAFETY ANALYSES 

The IVSW System LCO was derived from the requirement related 
to the control of leakage from the containment during major 
accidents. This LCO is intended to ensure the actual containment 
leakage rate is maintained within the maximum value assumed in 
the safety analyses. As part of the containment boundary, 
containment isolation valves function to support the leak 
tightness of the containment. The IVSW System assures the 
effectiveness of certain containment isolation valves by 
providing a water seal pressurized to 1.1 times the maximum 
peak containment accident pressure at the valves and thereby 
reducing containment leakage. As such, the IVSW System is 
considered a seal system as described in 10 CFR 50, Appendix J.  
Therefore, the safety analyses of any event requiring isolation 
of containment is applicable to this LCO.  

The DBA that results in a release of radioactive material within 
containment is a loss of coolant accident (LOCA)(Ref. 2). The 
DBAs assume that, within 60 seconds after the accident, isolation 
of the containment is complete and leakage terminated except for 
the design leakage rate, La. The containment isolation total 
response time of 60 seconds includes signal delay, diesel 
generator startup (for loss of offsite power) and containment 
isolation valve stroke time. The IVSW System actuates on a 
containment isolation signal and functions within 60 seconds to 
help reduce containment leakage within the allowable design 
leakage rate value, La.  

The Isolation Valve Seal Water System satisfies Criterion 3 of 
10 CFR 50.36.  

LCO OPERABILITY of the IVSW System is based on the system's 
capability to supply seal water to selective containment 
isolation valves within the time assumed in the applicable safety 
analyses and to ensure pressure is maintained for at least 30 
days. This requires the IVSW tank be maintained with an adequate 
volume of water, an air or nitrogen overpressure sufficient to 
provide the motive force to move the water to the applicable
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B 3.6.9

BASES

LCO (continued)

penetration, piping to provide an OPERABLE flow path and two air 
operated header injection valves on each automatically actuated 
branch header.

APPLICABILITY

ACTIONS

The IVSW System is required to be OPERABLE in MODES 1, 2, 3, and 
4 because a DBA could cause a release of radioactive material to 
containment. In MODES 5 and 6, the probability and consequences; 
of these events are reduced due to the pressure and temperature 
limitations of these MODES. Therefore, the IVSW System is not 
required to be OPERABLE in MODE 5 or 6.

A. 1

With one IVSW System header inoperable, a portion of the CIVs 
serviced by IVSW may not receive seal water at the required 
pressure and volume for effective sealing. However, the CIVs are 
OPERABLE and will still close, the affected CIVs provide adequate 
isolation to meet containment isolation requirements without IVSW 
during the most recent Type A test, and the number of CIVs 
affected by the failure of one IVSW header is small compared to 
the total number of CIVs. Therefore, the 7 days is allowed to 
restore the IVSW System header to OPERABLE status.  

With one IVSW automatic actuation valve inoperable, the IVSW 
function is still available because the redundant automatic 
actuation valve is OPERABLE. Therefore, the 7 days is allowed to 
restore the IVSW automatic actuation valve to OPERABLE status.  

B.1 

With the IVSW system inoperable for reasons other than Condition 
A, the effectiveness of CIVs sealed by IVSW may be compromised.  
This Condition may result from failure to meet any of the 
surveillance requirements needed to verify Operability of IVSW or 
the inoperability of multiple IVSW headers or automatic actuation
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IVSW System 
B 3.6.9 

BASES 

ACTIONS B-1 (continued) 

devices. However, the CIVs are OPERABLE and will still close and 
the affected CIVs provide adequate isolation to meet containment 
isolation requirements without IVSW during the most recent Type A 
test. Additionally, except in the unusual case where 
inoperability is the result of failure to meet SR 3.6.9.5, the 
affected CIVs have demonstrated the ability to satisfy IVSW 
leakage requirements using IVSW seal water in lieu of meeting 
Type C testing requirements. Therefore, the 24 hours is allowed 
to restore the IVSW System to OPERABLE status.  

C.1 and C.2 

If the Required Actions and associated Completion Times are not 
met, the plant must be brought to a MODE in which the LCO does 
not apply. To achieve this status, the plant must be brought to 
at least MODE 3 within 6 hours and to MODE 5 within 36 hours.  
The allowed Completion Times are reasonable, based on operating 
experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging 
plant systems 

SURVEI LLANCE REQUIREMENTS 

SR 3.6.9.1 

This SR verifies the IVSW tank has the necessary pressure to 
provide motive force to the seal water. A 47 psig pressure is 
sufficient to ensure the containment penetration flowpaths that 
are sealed by the IVSW System are maintained at a pressure equal 
to or greater than 1.1 times the calculated peak containment 
internal pressure (Pa) related to the design bases accident.  
Verification of the IVSW tank pressure on a Frequency of once per 
24 hours is acceptable because operating experience has shown 
this Frequency to be appropriate for early detection and 
correction of off normal trends.
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BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.6.9.2 

This SR ensures the capability of the IVSW nitrogen source to 
pressurize the IVSW system as needed to support IVSW operation 
for a minimum of 30 days. Verification of the IVSW tank pressure 
on a Frequency of once per 24 hours is acceptable because 
operating experience has shown this Frequency to be appropriate 
for early detection and correction of off normal, trends.  

SR 3.6.9.3 

This SR verifies the IVSW tank has an initial volume of water 
necessary to provide seal water to the containment isolation 
valves served by the IVSW System for a period of at least 24 
hours assuming the failure of one CIV and the maximum allowed 
leakage past other CIVs served by IVSW. Verification of IVSW 
tank level on a Frequency of once per 24 hours is acceptable 
since tank level is monitored by installed instrumentation and 
will alarm in the Primary Auxilliary Building prior to level 
decreasing to 80 gallons.  

SR 3.6.9.4 

This SR verifies the stroke time of each automatic IVSW header 
injection solenoid valve is within limits. The frequency is 
specified by the Inservice Testing Program, and previous 
operating experience has shown that these valves usually pass the 
required test when performed.  

SR 3.6.9.5 

This SR ensures that automatic header injection valves actuate to 
the correct position on a simulated or actual signal. The 
24 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a plant 
outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power. Operating 
experience has shown these components usually pass the 
Surveillance when performed at the 24 month Frequency.
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BASES

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.6.9.6 

Integrity of the IVSW seal boundary is important in providing 
assurance that the design leakage value required for the system 
to perform its sealing function is not exceeded. This testing is 
performed in accordance with the requirements, Frequency and 
acceptance criteria established in Specification 5.5.15, 
Containment Leakage Rate Testing Program. This program was 
established to implement the leakage rate testing of the 
containment as required by 10 CFR 50.54(o) and 10 CFR 50, 
Appendix J, Option B, as modified by IP3 specific approved 
exemptions. This program conforms to guidelines contained in 
Regulatory Guide 1.163, "Performance-Based Containment Leak Test 
Program, dated September 1995." 

REFERENCES 1. FSAR, Section 6.  

2. FSAR, Chapter 14.  

3. 10 CFR 50, Appendix J.
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B 3.7.1 

B 3.7 PLANT SYSTEMS 

B 3.7.1 Main Steam Safety Valves (MSSVs) 

BASES 

BACKGROUND The primary purpose of the MSSVs is to provide overpressure 
protection for the secondary system. The MSSVs also provide 
protection against overpressurizing the reactor coolant pressure 
boundary (RCPB) by providing a heat sink for the removal of 
energy from the Reactor Coolant System (RCS) if the preferred 
heat sink, provided by the Condenser and Circulating Water 
System, is not available.  

Five MSSVs are located on each main steam header, outside 
containment, upstream of the main steam isolation valves and non
return valves, as described in the FSAR, Section 10.2 (Ref. 1).  
The five code safety valves per steam generator consist of four 6 
inch by 10 inch and one 6 inch by 8 in. These valves are set to 
open at 1065, 1080, 1095, 1110 and 1120 psig, respectively. The 
steam generator safety valve capacity is rated to remove the 
maximum calculated steam flow (normally 105% of the maximum 
guaranteed steam flow) from the steam generators without 
exceeding 110% of the steam system design pressure, (Ref. 2).  
The MSSV design includes staggered setpoints, according to 
Table 3.7.1-2 in the accompanying LCO, so that only the needed 
valves will actuate. Staggered setpoints reduce the potential 
for valve chattering that is due to steam pressure insufficient 
to fully open all valves following a turbine or reactor trip.  

APPLICABLE SAFETY ANALYSES 

The design basis for the MSSVs comes from Reference 2 and 
its purpose is to limit the secondary system pressure to 

110% of design pressure when passing 100% of design steam flow.  
This design basis is sufficient to cope with any anticipated 
operational occurrence (AO0) or accident considered in the Design 
Basis Accident (DBA) and transient analysis.  

The events that challenge the relieving capacity of the MSSVs, 
and thus RCS pressure, are those characterized as decreased heat
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

removal events, which are presented in the FSAR, Section 14 
(Ref. 3). Of these, the full power loss of external electrical 
load without steam dump is the limiting AOO.  

The transient response for loss of external electrical load 
without a direct reactor trip presents no hazard to the integrity 
of the RCS or the Main Steam System. If a minimum reactivity 
feedback is assumed, the reactor is tripped on high pressurizer 
pressure. In this case, the pressurizer safety valves open, and 
RCS pressure remains below 110% of the design value. The MSSVs 
also open to limit the secondary steam pressure.  

If maximum reactivity feedback is assumed, the reactor is tripped 
on overtemperature AT. The departure from nucleate boiling ratio 
increases throughout the transient, and never drops below its 
initial value. Pressurizer relief valves and MSSVs are activated 
and prevent overpressurization in the primary and secondary 
systems.  

The MSSVs satisfy Criterion 3 of 10 CFR 50.36.  

LCO The accident analysis requires five MSSVs per steam generator to 
provide overpressure protection for design basis transients 
occurring at 102% RTP. An MSSV will be considered inoperable if 
it fails to open on demand. The LCO requires that five MSSVs be 
OPERABLE in compliance with Reference 2. This is because 
operation with less than the full number of MSSVs requires 
limitations on allowable THERMAL POWER (to meet ASME Code 
requirements). These limitations are according to Table 3.7.1-1 
in the accompanying LCO, and Required Action A.1.  

The OPERABILITY of the MSSVs is defined as the ability to open 
within the setpoint tolerances, relieve steam generator 
overpressure, and reseat when pressure has been reduced. The 
OPERABILITY of the MSSVs is determined by periodic surveillance 
testing in accordance with the Inservice Testing Program.
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BASES 

LCO (continued) 

The-lift settings, according to Table 3.7.1-2 in the accompanying 
LCO, correspond to ambient conditions of the valve at nominal 
operating temperature and pressure.  

This LCO provides assurance that the MSSVs will perform their 
designed safety functions to mitigate the consequences of 
accidents that could result in a challenge to the RCPB.  

APPLICABILITY In MODE 1 above 23% RTP, the number of MSSVs per steam generator 
required to be OPERABLE must be according to Table 3.7.1-1 in the 
accompanying LCO. Below 23% RTP in MODES 1, 2, and 3, only two 
MSSVs per steam generator are required to be OPERABLE.  

In MODES 4 and 5, there are no credible transients requiring the 
MSSVs. The steam generators are not normally used for heat 
removal in MODES 5 and 6, and thus cannot be overpressurized; 
there is no requirement for the MSSVs to be OPERABLE in these 
MODES.  

ACTIONS The ACTIONS table is modified by a Note indicating that separate 

Condition entry is allowed for each MSSV.  

A.1 

With one or more MSSVs inoperable, reduce neutron flux trip 
setpoint so that the available MSSV relieving capacity address 
the issues raised in Nuclear Safety Advisory Letter (NSAL) 
94-001, Operation at Reduced Power Levels with Inoperable Main 
Steam Safety Valves (Ref. 6).  

Operation with less than all five MSSVs OPERABLE for each steam 
generator is permissible, if THERMAL POWER is proportionally 
limited to the relief capacity of the remaining MSSVs. This is 
accomplished by reducing the neutron flux trip setpoint and 
reducing THERMAL POWER so that the energy transfer to the most
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ACTIONS A.1 (continued) 

limiting steam generator is not greater than the available relief 
capacity in that steam generator.  

Startup and power operation with up to three of the five MSSVs 
associated with each steam generator inoperable is permissible if 
the maximum allowed power level is below the heat removing 
capability of the operable MSSVs. Therefore, startup and power 
operation with inoperable main steam line safety valves is 
allowable if the neutron flux trip setpoints are restricted 
within the limits specified in Table 3.7.1-1. This ensures that 
reactor power level is limited so that the heat input from the 
primary side will not exceed the heat removing capability of the 
OPERABLE MSSVs of the most limiting steam generator. The 
reduction in reactor power level is achieved by reducing the 
power range neutron flux high setpoint. The reactor trip 
setpoint reductions are derived on the following basis: 

Hiq = (100 / Q) [(wshfgN) / K] 

Where: 

Hiq = Safety Analysis high neutron flux setpoint (% RTP); 

Q = Nominal NSSS power rating of the plant (including reactor 
coolant pump heat) in Mwt (i.e.,3037 Mwt); 

K = Conversion factor, 947.82 (Btu/sec)/Mwt; 

ws = Minimum total steam flow rate capability of the operable 
MSSVs on any one steam generator at the highest MSSV 
opening pressure, including tolerance and accumulation, as 
appropriate, in lb/sec. (ws = 150 + 228.61 * (4 - V) 
lb/sec, where V = Number of inoperable safety valves in the 
steam line of the most limiting steam generator).

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.7.1- 4



MSSVs 
B 3.7.1 

BASES 

ACTIONS A.1 (continued) 

hfg = Heat of vaporization for steam at the highest MSSV opening 
pressure including tolerance and accumulation, as 
appropriate, Btu/Ibm (i.e.,608.5 Btu/lbm).  

N = Number of loops in plant (i.e., 4).  

B.1 and B.2 

If the MSSVs cannot be restored to OPERABLE status within the 
associated Completion Time, or if one or more steam generators 
have less than two MSSVs OPERABLE, the unit must be placed in a 
MODE in which the LCO does not apply. To achieve this status, the 
unit must be placed in at least MODE 3 within 6 hours, and in 
MODE 4 within 12 hours. The allowed Completion Times are 
reasonable, based on operating experience, to reach the required 
unit conditions from full power conditions in an orderly manner 
and without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.1.1 

This SR verifies the OPERABILITY of the MSSVs by the verification 
of each MSSV lift setpoint in accordance with the Inservice 
Testing Program. The ASME Code, Section XI (Ref. 4), requires 
that safety and relief valve tests be performed in accordance with 
ANSI/ASME OM-1-1987 (Ref. 5). According to Reference 5, the 
following tests are required: 

a. Visual examination; 

b. Seat tightness determination; 

c. Setpoint pressure determination (lift setting); and 

d. Compliance with owner's seat tightness criteria.
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SURVEILLANCE REQUIREMENTS 

SR 3.7.1.1 (continued) 

The ANSI/ASME Standard requires that all valves be tested every 
5 years, and a minimum of 20% of the valves be tested every 
24 months. The ASME Code specifies the activities and 
frequencies necessary to satisfy the requirements. Table 3.7.1-2 
allows a + 3% setpoint tolerance for OPERABILITY; however, the 
valves are reset to ± 1% during the Surveillance to allow for 
drift.  

This SR is modified by a Note that allows entry into and 
operation in MODE 3 prior to performing the SR. The MSSVs may be 
either bench tested or tested in situ at hot conditions using an 
assist device to simulate lift pressure. If the MSSVs are not 
tested at hot conditions, the lift setting pressure shall be 
corrected to ambient conditions of the valve at operating 
temperature and pressure.  

REFERENCES 1. FSAR, Section 10.2.  
2. ASME, Boiler and Pressure Vessel Code, Section III, 1971 

Edition.  

3. FSAR, Section 14.  

4. ASME, Boiler and Pressure Vessel Code, Section XI.  

5. ANSI/ASME OM-1-1987.  

6. Nuclear Safety Advisory Letter (NSAL) 94-001, Operation at 
Reduced Power Levels with Inoperable Main Steam Safety 
Valves
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B 3.7 PLANT SYSTEMS 

B 3.7.2 Main Steam Isolation Valves (MSIVs) and Main Steam Check Valves (MSCVs) 

BASES 

BACKGROUND The Main Steam System conducts steam from each of the four steam 
generators within the containment building to the turbine stop 
and control valves. The four steam lines are interconnected near 
the turbine. Each steam line is equipped with an isolation valve 
identified as the Main Steam Isolation Valve (MSIV) and a non
return valve identified as the Main Steam Check Valve (MSCV).  

The MSIVs isolate steam flow from the secondary side of the steam 
generators following a high energy line break (HELB). MSIV 
closure terminates flow from the unaffected (intact) steam 
generators.  

The MSIVs are swing disc type check valves that are aligned to 
prevent flow out of the steam generator. During normal 
operation, the free swinging discs in the MSIVs are held out of 
the main steam flow path by an air piston and the MSIVs close to 
prevent the release of steam from the SG when air is removed from 
the piston. The isolation valves are designed to and required to 
close in less than five seconds. The MSIV operators are supplied 
by instrument air and each MSIV is equipped with an air receiver 
to prevent spurious MSIV closure due to pressure transients in 
the instrument air system.  

Each MSIV is equipped with a bypass valve used to warm up the 
steam line during unit startup which equalizes pressure across 
the valve allowing it to be opened. The bypass valves are 
manually operated and are closed during normal plant operation.  

An MSIV closure signal is generated by the following signals: 

High steam flow in any two out of the four steam lines 
coincident with low steam line pressure; or, 

High steam flow in any two out of the four steam lines 
coincident with low Tavg; or,
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BASES 

BACKGROUND (continued) 

Two sets of the two-of-three high-high containment pressure 
signals; or, 

Manual actuation using a separate switch in the control 
room for each MSIV.  

Note that a turbine trip is initiated whenever an MSIV is not 
fully open.  

The MSCVs are swing disc type check valves that are aligned to 
prevent reverse flow of steam into an SG if an individual SG 
pressure falls below steamline pressure.  

One MSIV and one MSCV are located in each main steam line outside 
but close to containment. The MSIVs are downstream from the 
main steam safety valves (MSSVs) and auxiliary feedwater (AFW) 
pump turbine steam supply to prevent MSSV and AFW isolation from 
the steam generators by MSIV closure. Closing the MSIVs isolates 
each steam generator from the others, and isolates the turbine, 
Steam Bypass System (High Pressure Steam Dump), and other 
auxiliary steam supplies from the steam generators.  

A description of the MSIVs and MSCVs is found in the FSAR, 
Section 10.2 (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

The design basis of the MSIVs is established by the 
containment analysis for the large steam line break (SLB) 
inside containment (Ref. 2) and the accident analysis of the SLB 
events presented in the FSAR, Sections 6.2 and 14.2 (References 2 
and 3, respectively). The combination of MSIVs and MSCVs 
precludes the blowdown of more than one steam generator, assuming 
a single active component failure (e.g., the failure of one MSIV 
to close on demand). For a break upstream of an MSIV, either the 
MSIVs in the other three steam lines or the MSCV in the steam 
line with the faulted SG must close to prevent the blowdown of
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APPLICABLE SAFETY ANALYSES (continued) 

more than one SG. For a break downstream of an MSIV, theMSCVs 
are not required to function.  

The limiting case for the containment analysis is the SLB inside 
containment, without a loss of offsite power and failure to close 
of the MSCV on the affected steam generator or the failure to 
close of the MSIV associated with any other SG. With either of 
these failures, only one SG blows down.  

The limiting SLBs occur at low power or hot shutdown because the 
magnitude and duration of the RCS cooldown will be greater if the 
SLB is initiated from these conditions. This occurs because, at 
low power conditions, there is less stored energy in the fuel and 
the initial steam generator water inventory is greatest at no 
load. Additionally, the magnitude and duration of the RCS 
cooldown will be greater if RCPs continue to operate during the 
SLB. Therefore, an SLB without loss of offsite power is more 
limiting.  

If it is assumed that the most reactive rod cluster control 
assembly is stuck in the fully withdrawn position, there is an, 
increased possibility that the core will become critical and 
return to power. In the most limiting condition, the core is 
ultimately shut down by the boric acid injection delivered by the 
Emergency Core Cooling System.  

The accident analysis compares several different SLB events 
against different acceptance criteria. The large SLB outside 
containment upstream of the MSIV is limiting for offsite dose, 
although a break in this short section of main steam header has a 
very low probability. The large SLB inside containment at hot 
zero power with offsite power available is the limiting case for 
a post trip return to power. The analysis includes scenarios 
with offsite power available, and with a loss of offsite power 
following turbine trip. With offsite power available, the 
reactor coolant pumps continue to circulate coolant through the 
steam generators, maximizing the Reactor Coolant System cooldown.  
With a loss of offsite power, the response of mitigating systems 
is delayed.
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APPLICABLE SAFETY ANALYSES (continued) 

Significant single failures considered include: 

1) failure of an MSIV or MSCV to close; 2) failure of a feedwater 
control or isolation valve to close; 3) failure of a diesel 
generator; and, 4) failure of auxiliary feedwater pump runout 
protection.  

The MSIVs serve only a safety function and remain open during 
power operation. These valves operate under the following 
situations: 

a. A HELB inside containment. In order to maximize the mass 
and energy release into containment, the analysis assumes 
that the MSCV in the affected steam generator remains open.  
For this accident scenario, steam is discharged into 
containment from all steam generators until the remaining 
MSIVs close. After MSIV closure, steam is discharged into 
containment only from the affected steam generator and from 
the residual steam in the main steam header downstream of 
the closed MSIVs in the unaffected loops. Closure of the 
MSIVs isolates the break from the unaffected steam 
generators.  

b. A break outside of containment and upstream from the MSIVs.  
This case is not a containment pressurization concern. The 
uncontrolled blowdown of more than one steam generator must 
be prevented to limit the potential for uncontrolled RCS 
cooldown and positive reactivity addition. Closure of the 
MSIVs isolates the break and limits the blowdown to a 
single steam generator.  

c. A break downstream of the MSIVs. This case will be 
isolated by the closure of the MSIVs.  

d. Following a steam generator tube rupture. In this case, 
closure of the MSIVs isolates the ruptured steam generator 
from the intact steam generators to minimize radiological 
releases.

Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.7.2-4



MSIVs and MSCVs 
B 3.7.2

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

e. The MSIVs are also utilized during other events such as a 
feedwater line break. This event is less limiting so far 
as MSIV OPERABILITY is concerned.  

The MSIVs satisfy Criterion 3 of 10 CFR 50.36.  

LCO This LCO requires that four MSIVs and four MSCVs in the steam 
lines be OPERABLE. The MSIVs are considered OPERABLE when the 
isolation times are within limits, and they close on an isolation 
actuation signal. The MSCVs are considered OPERABLE when 
inspections and testing required by the Inservice Test Program 
are completed at the specified FREQUENCY.  

This LCO provides assurance that the MSIVs and MSCVs will perform 
their design safety function to mitigate the consequences of 
accidents that could result in offsite exposures comparable to 
the 10 CFR 100 (Ref. 4) limits or the NRC staff approved 
licensing basis.  

APPLICABILITY The MSIVs and MSCVs must be OPERABLE in MODE 1, and in MODES 2 
and 3 except when MSIVs are closed. These are the conditions 
when there is significant mass and energy in the RCS and steam 
generators. When the MSIVs are closed, they are already 
performing the safety function.  

In MODE 4, the steam generator energy is low and the potential 
for and consequences of an SLB are significantly reduced.  

In MODE 5 or 6, the steam generators do not contain much energy 
because their temperature is below the boiling point of water; 
therefore, the MSIVs are not required for isolation of potential 
high energy secondary system pipe breaks in these MODES.
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ACTIONS A.1 

With one or more MSCVs inoperable, action must be taken to 
restore OPERABLE status within 48 hours. In this condition, the 
MSIVs in the other three steam lines must close to prevent the 
blowdown of more than one SG following an SLB upstream of an 
MSIV. Having more than one MSCV inoperable will not increase the 
consequences of an SLB upstream of an MSIV because only the MSCV 
associated with the faulted SG needs to function to mitigate the 
failure of an MSIV associated with any of the other SGs.  
Additionally, an inoperable MSCV does not affect the consequences 
of an SLB downstream of the MSIV.  

The 48 hour Completion Time is acceptable because of the 
following: all MSIVs are Operable, there is a low probability of 
the failure of an MSIV during the 48 hour period that one or more 
MSCVs are inoperable; and, there is a low probability of an 
accident that would require a closure of the MSCVs or MSIVs 
during this period.  

B.1. B.2 and B.3 

If the MSCVs cannot be restored to OPERABLE status within 
48 hours, the unit must be placed in a MODE in which the LCO does 
not apply. To achieve this status, the unit must be placed in 
MODE 2 within 6 hours and all MSIVs must be closed within 14 
hours. The Completion Times are reasonable, based on operating 
experience, to reach MODE 2 and to close the MSIVs or complete a 
plant cooldown to MODE 4 in an orderly manner and without 
challenging unit systems.  

If an inoperable MSCVs cannot be restored to OPERABLE status 
within the specified Completion Time, then all MSIVs must be 
verified to be closed on a periodic basis while the plant is in 
MODE 2 or 3. This is necessary to ensure that the assumptions in 
the safety analysis remain valid. The 7 day Completion Time is 
reasonable, based on engineering judgment, in view of MSIV status 
indications available in the control room, and other 
administrative controls, to ensure that these valves are in the 
closed position.
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BASES 

ACTIONS (continued) 

C.1 

With one MSIV inoperable in MODE 1, action must be taken to 
restore OPERABLE status within 48 hours. Some repairs to the 
MSIV can be made with the unit hot. The 48 hour Completion Time 
is acceptable because the four OPERABLE MSCVs prevent the 
blowdown of more than one SG following an SLB upstream of the 
MSIV even if more than one MSIV fails to close. Additionally, 
there is a low probability of the failure of an MSCV during the 
48 hour period that the MSIV is inoperable; and, there is a low 
probability of an accident that would require a closure of the 
MSIVs occurring during this time period.  

The 48 hour Completion Time is greater than that normally allowed 
for containment isolation valves because the MSIVs are valves 
that isolate a closed system penetrating containment. These 
valves differ from most other containment isolation valves in 
that the closed system provides an additional means for 
containment isolation.  

D.1 

If the MSIV cannot be restored to OPERABLE status within 
48 hours, the unit must be placed in a MODE in which the LCO does 
not apply. To achieve this status, the unit must be placed in 
MODE 2 within 6 hours and Condition E would be entered. The 
Completion Times are reasonable, based on operating experience, 
to reach MODE 2 and to close the MSIVs in an orderly manner and 
without challenging unit systems.  

E.1 and E.2 

Condition E is modified by a Note indicating that separate 
Condition entry is allowed for each MSIV.  

Since the MSIVs are required to be OPERABLE in MODES 2 and 3, the 
inoperable MSIVs may either be restored to OPERABLE status or 
closed. When closed, the MSIVs are already in the position 
required by the assumptions in the safety analysis.
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ACTIONS E.1 and E.2 (continued) 

The 8 hour Completion Time is reasonable, based on operating 
experience, to close the MSIVs after reaching MODE 2 or complete 
a plant cooldown to MODE 4 in an orderly manner and without 
challenging unit systems.  

For inoperable MSIVs that cannot be restored to OPERABLE status 
within the specified Completion Time, but are closed, the 
inoperable MSIVs must be verified on a periodic basis to be 
closed. This is necessary to ensure that the assumptions in the 
safety analysis remain valid. The 7 day Completion Time is 
reasonable, based on engineering judgment, in view of MSIV status 
indications available in the control room, and other 
administrative controls, to ensure that these valves are in the 
closed position.  

F.1 and F.2 

If one MSIV is inoperable when one or more MSCVs are inoperable, 
then more than one SG may blowdown following an SLB upstream of 
an MSIV and the plant is outside of the analysis assumptions.  
The plant remains within the analysis assumptions for an SLB 
downstream of an MSIV although the ability to tolerate the 
failure of a second MSIV is lost. In this condition, all MSCVs 
must be restored to OPERABLE status or all MSIVs must be restored 
to OPERABLE status within 8 hours.  

The 8 hour Completion Time is acceptable because of the low 
probability of an accident that would require a closure of the 
MSCVs or MSIVs during this time period. The 8 hour Completion 
Time is greater than that normally allowed for containment 
isolation valves because the MSIVs are valves that isolate a 
closed system penetrating containment. These valves differ from 
most other containment isolation valves in that the closed system 
provides an additional means for containment isolation.  

G.1 and G.2 

If the MSIVs or MSCVs cannot be restored to OPERABLE status or 
are not closed within the associated Completion Time, the unit 
must be placed in a MODE in which the LCO does not apply. To
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BASES 
achieve this status, the unit must be placed at least in MODE 3 
within 6 hours, and in MODE 4 within 12 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from MODE 2 conditions in 
an orderly manner and without challenging unit systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.7.2.1 

This SR verifies that MSIV closure time is ! 5.0 seconds on an 
actual or simulated actuation signal. The MSIV closure time is 
assumed in the accident and containment analyses. This 
Surveillance is normally performed upon returning the unit to 
operation following a refueling outage. The MSIVs are not tested 
at power because even a part stroke causes a turbine trip and 
valve closure. As the MSIVs are not tested at power, they are 
exempt from the ASME Code, Section XI (Ref. 5). requirements 
during operation in MODE 1 or 2.  

The Frequency is in accordance with the Inservice Testing 
Program. The Frequency for valve closure time is based on the 
refueling cycle. Operating experience has shown that these 
components usually pass the Surveillance when performed at this 
Frequency. Therefore, the Frequency is acceptable from a 
reliability standpoint.  

This test is conducted in MODE 3 with the unit at operating 
temperature and pressure, as discussed in Reference 5. This SR 
is modified by a Note that allows entry into and operation in 
MODE 3 prior to performing the SR. This allows a delay of 
testing until MODE 3, to establish conditions consistent with 
those under which the acceptance criterion was generated.  

SR 3.7.2.2 

Each MSCV must be inspected to ensure that it closes properly 
with no steam flow as is required to perform its design function.  
This ensures that the safety analysis assumptions are met. The 
Frequency of this SR is based on Inservice Testing Program 
requirements and corresponds to the expected refueling cycle.
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REFERENCES (continued)

REFERENCES 1. FSAR, Section 10.2.  

2. FSAR, Section 6.  

3. FSAR, Section 14.  

4. 10 CFR 100.11.  

5. ASME, Boiler and Pressure Vessel Code, Section XI.
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B 3.7 PLANT SYSTEMS 

B 3.7.3 Main Boiler Feedpump Discharge Valves (MBFPDVs), Main Feedwater Regulation 
Valves (MBFRVs) and MBFRV Low Flow Bypass Valves 

BASES

BACKGROUND The MBFPDVs isolate main feedwater (MFW) flow to the secondary 
side of the steam generators following a high energy line break 
(HELB). The safety related function of the MBFRVs is to provide 
the second isolation of MFW flow to the secondary side of the 
steam generators following an HELB. Closure of the two MBFPDVs 
or four MBFRVs and four MBFRV low flow bypass valves terminates 
flow to the steam generators. The consequences of events 
occurring in the main steam lines or in the MFW lines downstream 
from the MBFPDVs will be mitigated by their closure. Closure of 
the MBFPDVs or MBFRVs and MBFRV low flow bypass valves, 
effectively terminates the addition of feedwater to an affected 
steam generator, limiting the mass and energy release for steam 
line breaks (SLBs) or FWLBs inside containment, and reducing the 
cooldown effects for SLBs.  

In the event of a secondary side pipe rupture inside containment, 
either the MBFPDVs or MBFRVs and MBFRV low flow bypass valves 
limit the quantity of high energy fluid that enters containment 
through the break, and provide a pressure boundary for the 
controlled addition of auxiliary feedwater (AFW) to the intact 
loops.  

One MBFPDV is located on the discharge of each of the two Main 
Boiler Feedpumps (MBFPs), and one MBFRV and MBFRV low flow bypass 
valve, is located on each of the four MFW lines, outside but 
close to containment. The MFIVs and MFRVs are located upstream 
of the AFW injection point so that AFW may be supplied to the 
steam generators following MBFPDV or MBFRV closure. The piping 
volume from these valves to the steam generators must be 
accounted for in calculating mass and energy releases, and 
refilled prior to AFW reaching the steam generator following 
either an SLB or FWLB.  

The two MBFPDVs, four MBFRVs and four MBFRV low flow bypass 
valves will close on receipt of an ESFAS Safety Injection signal.  
An ESFAS Tavg-Low coincident with reactor trip will close the
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BASES 

BACKGROUND (Continued) 

four MBFRVs and four MBFRV low flow bypass valves. A Steam 
Generator Hi-Hi level trip will close the MBFPDV and MBFRVs and 
MBFRV low flow bypass valves associated with the affected SG.  
They may also be closed manually. In addition to the two 
MBFPDVs, four MBFRVs and four MBFRV low flow bypass valves, a 
check valve outside containment is available. The check valve 
isolates the feedwater line to prevent blowdown of a SG if main 
or auxiliary feedwater pressure are lost.  

A description of the MBFPDVs and MBFRVs is found in the FSAR, 
Section 10.2 (Ref. 1).  

APPLICABLE SAFETY ANALYSES 

The design basis of the MBFPDVs and MBFRVs is established by 
the analyses for the large SLB. Closure of the MBFPDVs, MBFRVs 
and MBFRV low flow bypass valves, may also be relied on to 
terminate an SLB for core response analysis and excess feedwater 
event upon the receipt of a steam generator water level - high 
high or a feedwater isolation signal. Feedwater isolation also 
occurs as a result of any safety injection signal.  
Failure of an MBFPDV in conjunction with the failure of an MBFRV 
or MBFRV low flow bypass valve to close following an SLB can 
result in additional mass and energy being delivered to the steam 
generators, contributing to cooldown. This failure also results 
in additional mass and energy releases following an SLB or FWLB 
event.  

The MBFPDVs and MBFRVs satisfy Criterion 3 of 10 CFR 50.36.  

LCO This LCO ensures that the MBFPDVs, MBFRVs and MBFRV low flow 
bypass valves will isolate MFW flow to the steam generators, 
following a main steam line break.  

This LCO requires that two MBFPDVs, four MBFRVs and four MBFRV 
low flow bypass valves be OPERABLE. The MBFPDVs, MBFRVs and
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LCO (continued)

MBFRV low flow bypass valves are considered OPERABLE when 
isolation times are within limits and they close on an isolation 
actuation signal.  

Failure to meet the LCO requirements can result in additional 
mass and energy being released to containment following an SLB or 
FWLB inside containment. A feedwater isolation signal on a steam 
generator water level - high high signal and this function is 
relied on to terminate an excess feedwater flow event; therefore, 
failure to meet the LCO may result in the introduction of water 
into the main steam lines.

APPLICABILITY

ACTIONS

The MBFPDVs, MBFRVs and MBFRV bypass valves must be OPERABLE 
whenever there is significant mass and energy in the Reactor 
Coolant System and steam generators. This ensures that, in the 
event of an HELB, a single failure cannot result in the blowdown 
of more than one steam generator. In MODES 1, 2, and 3, the 
MBFPDVs, MBFRVs and MBFRV bypass valves are required to be 
OPERABLE to limit the amount of available fluid that could be 
added to containment in the case of a secondary system pipe break 
inside containment. When the valves are closed and de-activated 
or isolated by a closed manual valve, they are already performing 
their safety function. A de-activated motor operated valve is 
considered to be a manual valve.  

In MODES 4, 5, and 6, steam generator energy is low. Therefore, 
the MBFPDVs, MBFRVs and MBFRV bypass valves are normally closed 
since MFW is not required.
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ACTIONS (continued) 

A.1 and A.2 

With one MFPDV in one or both flow paths inoperable, action must 
be taken to restore the affected valves to OPERABLE status, or to 
close or isolate inoperable affected valves within 72 hours.  
When these valves are closed or isolated, they are performing 
their required safety function.  

The 72 hour Completion Time takes into account the redundancy 
afforded by the remaining OPERABLE valves, the MBFP trip 
function, and the low probability of an event occurring during 
this time period that would require isolation of the MFW flow 
paths. The 72 hour Completion Time is reasonable, based on 
industry operating experience.  

Inoperable MBFPDVs that are closed or isolated must be verified 
on a periodic basis that they are closed or isolated. This is 
necessary to ensure that the assumptions in the safety analysis 
remain valid. The 7 day Completion Time is reasonable, based on 
engineering judgment, in view of valve status indications 
available in the control room, and other administrative controls, 
to ensure that these valves are closed or isolated.  

B.1 and B.2 

With one MBFRV in one or more flow paths inoperable, action must 
be taken to restore the affected valves to OPERABLE status, or to 
close or isolate inoperable affected valves within 72 hours.  
When these valves are closed or isolated, they are performing 
their required safety function.  

The 72 hour Completion Time takes into account the redundancy 
afforded by the remaining OPERABLE valves and the low probability 
of an event occurring d 'uring this time period that would require 
isolation of the MFW flow paths. The 72 hour Completion Time is 
reasonable, based on industry operating experience.  

Inoperable MBFRVs, that are closed or isolated, must be verified 
on a periodic basis that they are closed or isolated. This is 
necessary to ensure that the assumptions in the safety analysis
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ACTIONS B.1 and B.2 (continued) 

remain valid. The 7 day Completion Time is reasonable, based on 
engineering judgment, in view of other admi ni strativye control s to 
ensure that the valves are closed or isolated.  

C.1 and C.2 

With one MBFRV low flow bypass valve in one or more flow paths 
inoperable, action must be taken to restore the affected valves 
to OPERABLE status, or to close or isolate inoperable affected 
valves within 72 hours. When these valves are closed or 
isolated, they are performing their required safety function.  

The 72 hour Completion Time takes into account the redundancy 
afforded by the remaining OPERABLE valves and the low probability 
of an event occurring during this time period that would require 
isolation of the MFW flow paths. The 72 hour Completion Time is 
reasonable, based on industry operating experience..  

Inoperable associated bypass valves that are closed or isolated 
must be verified on a periodic basis that they are closed or 
isolated. This is necessary to ensure that the assumptions in 
the safety analysis remain valid. The 7 day Completion Time is 
reasonable, based on engineering judgment, in view of the 
administrative controls that ensure that these valves are closed 
or isolated.  

D.1 

With two inoperable valves in series in the same flow path, there 
may be no redundant system to operate automatically and perform 
the required safety function. Under these conditions, affected 
valves in each flow path must be restored to OPERABLE status, or 
the affected flow path isolated within 8 hours. This action 
returns the system to the condition where at least one valve in 
each flow path is performing the required safety function. The 
8 hour Completion Time is reasonable, based on operating 
experience, to complete the actions required to close the MBFPDV 
or MBFRV, or otherwise isolate the affected flow path.
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ACTIONS (continued) 

E.1 and E.2 

If the MBFPDV(s), MBFRV(s), and MBFRV bypass valve(s) cannot be 
restored to OPERABLE status, or closed, or isolated within the 
associated Completion Time, the unit must be placed in a MODE in 
which the LCO does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours, and in MODE 4 
within 12 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner and 
without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.3.1 

This SR verifies that the closure time of each MBFPDV(s), 
MBFRV(s), and MBFRV bypass valves is within required limits on an 
actual or simulated actuation signal. The closure times are 
assumed in the accident and containment analyses. The acceptance 
criteria for this SR do not include the 2 second delay associated 
with the ESFAS activation signal. This Surveillance is normally 
performed upon returning the unit to operation following a 
refueling outage. These valves can not be tested at power 
because valve closure or even a part stroke exercise increases 
the risk of a valve closure and MBFP trip. This is consistent 
with the ASME Code, Section XI (Ref. 2), quarterly stroke 
requirements during operation in MODES 1 and 2.  

The Frequency for this SR is in accordance with the Inservice 
Testing Program. The required Frequency for valve closure is 
based on the refueling cycle. Operating experience has shown 
that these components usually pass the Surveillance when 
performed at the required Frequency.
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MBFPDVs, MBFRVs and MBFRV Low Flow Bypass Valves 
B 3.7.3

BASES

REFERENCES 1. FSAR, Section 10.2.  

2. ASME, Boiler and Pressure Vessel Code, Section XI.
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ADVs 
B 3.7.4

B 3.7 PLANT SYSTEMS 

B 3.7.4 Atmospheric Dump Valves (ADVs) 

BASES

BACKGROUND The ADVs provide a method for cooling the unit to residual heat 
removal (RHR) entry conditions should the preferred heat sink via 
the Steam Bypass System (High Pressure Steam Dump) to the 
condenser not be available, as discussed in the FSAR, 
Section 10.2 (Ref. 1). This is done in conjunction with the 
Auxiliary Feedwater System providing cooling water from the 
condensate storage tank (CST). The ADVs may also be required to 
meet the design cooldown rate during a normal cooldown when steam 
pressure drops too low for maintenance of a vacuum in the 
condenser to permit use of the High Pressure Steam Dump System.  

One ADV line for each of the four steam generators is provided.  
Each ADV line consists of one ADV and an associated manually 
operated block valve.  

The block valves are upstream of the ADVs to permit testing and 
maintenance at power, and to provide an alternate means of 
isolation. The ADVs are equipped with pneumatic controllers to 
permit control of the cooldown rate.  

The ADVs are provided with a pressurized gas supply of bottled 
nitrogen that is needed to support manual operation of the 
atmospheric dump valves. The nitrogen supply is sized to provide 
the sufficient pressurized gas to operate the ADVs for the time 
required for Reactor Coolant System cooldown to RHR entry 
conditions.  

A description of the ADVs is found in Reference 1.

APPLICABLE SAFETY ANALYSES 

The design basis of the ADVs is established by the 
capability to cool the unit to RHR entry conditions. The total 
relief capacity of the four ADVs is approximately 10% of the
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ADVs 

B 3.7.4 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

rated steam flow. This is adequate to cool the unit to RHR entry 
conditions with only one steam generator and one ADV, utilizing 
the cooling water supply available in the CST.  

In the accident analysis presented in Reference 1, the ADVs are 
assumed to be used by the operator to cool down the unit to RHR 
entry conditions for accidents accompanied by a loss of offsite 
power. Prior to operator actions to cool down the unit, the main 
steam safety valves (MSSVs) are assumed to operate automatically 
to relieve steam and maintain the steam generator pressure below 
the design value. For the recovery from a steam generator tube 
rupture (SGTR) event, the operator is also required to perform a 
limited cooldown to establish adequate subcooling as-a necessary 
step to terminate the primary to secondary break flow into the 
ruptured steam generator. The time required to terminate the 
primary to secondary break flow for an SGTR is more critical than 
the time required to cool down to RHR conditions for this event 
and also for other accidents. Thus, the SGTR is the limiting 
event for the ADVs. The requirement that 3 of the 4 ADVs must be 
OPERABLE is established to ensure that at least one ADV line is 
available under local control to conduct a plant cooldown 
following an event in which one steam generator becomes 
unavailable due to the event (i.e., SGTR or SLB), accompanied by 
a single, active failure of a second ADV line on an unaffected 
steam generator.  

The ADVs are equipped with block valves in the event an ADV 
spuriously fails open or fails to close during use.  

The ADVs satisfy Criterion 3 of 10 CFR 50.36.  

LCO Three of the four ADV lines are required to be OPERABLE. One ADV 
line is required from each of three steam generators to ensure 
that at least one ADV line is available to conduct a unit 
cooldown following an SGTR, in which one steam generator becomes 
unavailable, accompanied by a single, active failure of a second 
ADV line on an unaffected steam generator. The block valves must 
be OPERABLE to isolate a failed open ADV line. A closed block
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BASES

LCO (continued)

valve does not render it or its ADV line inoperable because 
operator action time to open the block valve is supported in the 
accident analysis.  

Failure to meet the LCO can result in the inability to cool the 
unit to RHR entry conditions following an event in which the 
condenser is unavailable for use with the Turbine Steam Bypass 
System (High Pressure Steam Dump).  

An ADV is considered OPERABLE when it is capable of providing 
controlled relief of the main steam flow and capable of fully 
opening and closing on demand (either remotely or under local 
control).

APPLICABILITY In MODES 1, 2, and 3, and in MODE 4, when a steam generator is 
being relied upon for heat removal, the ADVs are required to be 
OPERABLE.  

In MODE 5 or 6, an SGTR is not a credible event.  

ACTIONS A.1 

With one required ADV line inoperable, action must be taken to 
restore OPERABLE status within 30 days. The 30 day Completion 
Time allows for the redundant capability afforded by the 
remaining OPERABLE ADV lines. Specifically, with one of the 
three required ADVs inoperable, at least one ADV line is 
available to conduct a plant cooldown following an event in which 
one steam generator becomes unavailable due to the event (i.e., 
SGTR or SLB), accompanied by a single, active failure of a second 
ADV line on an unaffected steam generator. Required Action A.1 
is modified by a Note indicating that LCO 3.0.4 does not apply.
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BASES 

ACTIONS (continued) 

B.1 

With two or more required ADV lines inoperable, action must be 
taken to restore all but one ADV line to OPERABLE status. Since 
the block valve can be closed to isolate an ADV, some repairs may 
be possible with the unit at power. The 24 hour Completion Time 
is reasonable to repair inoperable ADV lines, based on the 
availability of the Steam Bypass System (HP Steam Dump) and 
MSSVs, and the low probability of an event occurring during this 
period that would require the ADV lines.  

C.1 and C.2 

If the ADV lines cannot be restored to OPERABLE status within the 
associated Completion Time, the unit must be placed in a MODE in 
which the LCO does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours, and in MODE 4, 
without reliance upon steam generator for heat removal, within 
18 hours. The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions from 
full power conditions in an orderly manner and without 
challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.4.1 

To perform a controlled cooldown of the RCS, the ADVs must be 
able to be opened either remotely or locally and throttled 
through their full range. This SR ensures that the ADVs are 
tested through a full control cycle at least once per fuel cycle.  
Performance of inservice testing or use of an ADV during a unit 
cooldown may satisfy this requirement. Operating experience has 
shown that these components usually pass the Surveillance when 
performed at the specified Frequency and, therefore, is 
acceptable from a reliability standpoint.
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BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.7.4.2 

The function of the block valve is to isolate a failed open ADV.  
Cycling the block valve both closed and open demonstrates its 
capability to perform this function. Performance of inservice 
testing or use of the block valve during unit cooldown may 
satisfy this requirement. Operating experience has shown that 
these components usually pass the Surveillance when performed at 
the specified Frequency and, therefore, is acceptable from a 
reliability standpoint.  

REFERENCES 1. FSAR, Section 10.2.
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AFW System 
B 3.7.5

B 3.7 PLANT SYSTEMS 

B 3.7.5 Auxiliary Feedwater (AFW) System 

BASES

BACKGROUND The AFW System automatically supplies feedwater to the steam 
generators to remove decay heat from the Reactor Coolant System 
upon the loss of normal feedwater supply. The AFW pumps take 
suction from the condensate storage tank (CST) (LCO 3.7.6) and 
pump to the steam generator secondary side that connect to the 
main feedwater (MFW) piping outside containment. The steam 
generators function as a heat sink for core decay heat. The heat 
load is dissipated by-releasing steam to the atmosphere from the 
steam generators via the main steam safety valves (MSSVs) 
(LCO 3.7.1) or atmospheric dump valves (LCO 3.7.4). If the main 
condenser is available, steam may be released via the steam 
bypass (High Pressure Steam Dump) valves and recirculated to the 
CST.  

The AFW System consists of two motor driven AFW pumps and one 
steam turbine driven pump configured into three trains. FSAR 
Section 10.2 (Ref. 1) describes this configuration as two pumping 
loops using two different types of motive power to the pumps.  
One auxiliary feedwater loop utilizes a steam turbine driven pump 
and the other utilizes two motor driven pumps. Technical 
specifications describe this configuration as three trains 
because each motor driven pump provides 100% of AFW flow 
capacity, and, depending on steam conditions, the turbine driven 
pump capacity approaches 200% of the required capacity to the 
steam generators, as assumed in the accident analysis. The pumps 
are equipped with independent recirculation lines to prevent pump 
operation against a closed system. Each motor driven AFW pump is 
powered from an independent power supply and feeds two steam 
generators. The steam turbine driven AFW pump receives steam 
from two main steam lines upstream of the main steam isolation 
valves. Each of the steam feed lines will supply 100% of the 
requirements of the turbine driven AFW pump.  

The AFW System is capable of supplying feedwater to the steam 
generators during normal unit startup, shutdown, and hot standby 
conditions.
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BASES 

BACKGROUND (Continued) 

The turbine driven AFW pump supplies a common header capable of 
feeding all steam generators. Each of the steam generators can 
also be supplied by one of the two motor driven AFW pumps. Any 
of the three pumps at full flow is sufficient to remove decay 
heat and cool the unit to residual heat removal (RHR) entry 
conditions. Thus, the requirement for diversity in motive power 
sources for the AFW System is met.  

The AFW System is designed to supply sufficient water to the 
steam generator(s) to remove decay heat with steam generator 
pressure at the setpoint of the MSSVs. Subsequently, the AFW 
System supplies sufficient water to cool the unit to RHR entry 
conditions, with steam released through the ADVs.  

The motor driven pumps are actuated by any one of the following: 

1) Low-low level in any steam generator; 

2) Loss of voltage (Non SI blackout) on 480 VAC bus 2A/3A 
(starts AFW Pump 31) and loss of voltage (Non SI blackout) 
on 480 VAC bus 6A (starts AFW Pump 33); 

3) Safety Injection signal; 

4) Auto trip of either main boiler feed pump; 

5) Manual actuation from the Control Room; and 

6) Manual actuation locally at the pump room.  

The steam turbine driven pump is actuated by any one of the 
following: 

1) Low-low level in two of the four steam generators; 

2) Loss of voltage (Non SI blackout) on 480 VAC busses 2A/3A 
or 6A; 

3) Manual actuation from the Control Room; and
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BACKGROUND (Continued)

4) Manual actuation locally at the pump room.  

The steam driven AFW pump must be throttled manually in order to 
bring the unit up to speed after a start signal. In addition, 
the steam driven pump discharge flow control valves must be 
manually opened as necessary to provide adequate auxiliary 
feedwater flow.  

The AFW System is discussed in the FSAR, Section 10.2 (Ref. 1).

APPLICABLE SAFETY ANALYSES 

The AFW System mitigates the consequences of any event with 
loss of normal feedwater.

The design basis of the AFW System is to 
steam generator to remove decay heat and 
delivering at least the minimum required 
generators at pressures corresponding to 
generator safety valve set pressure plus

supply water to the 
other residual heat by 
flow rate to the steam 
the lowest steam 
accumul ation.

In addition, the AFW System must supply enough makeup water to 
replace steam generator secondary inventory lost as the unit 
cools to MODE 4 conditions. Sufficient AFW System flow must also 
be available to account for flow losses such as pump 
recirculation and line breaks.  

The limiting events that require the AFW System are as follows: 

a. small break loss of coolant accident; 

b. loss of AC sources; and 

c. loss of feedwater.
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The AFW turbine driven pump actuates automatically when required 
to ensure an adequate feedwater supply to the steam generators is 
available during loss of power. Power operated valves are 
provided for each AFW line to control the AFW flow to each steam 
generator.  

The AFW System satisfies the requirements of Criterion 3 of 10 
CFR 50.36.  

LCO This LCO provides assurance that the AFW System will perform its 
design safety function to mitigate the consequences of events 
that could result in overpressurization of the reactor coolant 
pressure boundary. Three independent AFW pumps are required to 
be OPERABLE to ensure the capability to maintian the plant in hot 
shutdown with a loss of offsite power and a single failure. This 
is accomplished by powering two of the pumps from independent 
emergency buses. The third AFW pump is powered by a steam driven 
turbine supplied with steam from a source that is not isolated by 
closure of the MSIVs.  

The AFW System is configured into three trains. The AFW System 
is considered OPERABLE when the components and flow paths 
required to provide redundant AFW flow to the steam generators 
are OPERABLE. This requires that the two motor driven AFW pumps 
be OPERABLE, each supplying AFW to two separate steam generators.  
The turbine driven AFW pump is required to be OPERABLE with steam 
supplies from each of two main steam lines upstream of the MSIVs, 
and shall be capable of supplying AFW to all of the steam 
generators. The piping, valves, instrumentation, and controls in 
the required flow paths also are required to be OPERABLE.  

The LCO is modified by a Note indicating that one AFW train, 
which includes a motor driven pump, is required to be OPERABLE in 
MODE 4. The motor driven AFW pump required to be OPERABLE in Mode 
4 must be capable of supporting the SG being credited as the 
redundant decay heat removal path in accordance with LCO 3.4.6, 
RCS Loops - MODE 4. This requirement ensures the ability to
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LCO (continued)

maintain the required level in the SG (and decay heat removal 
capacity) during extended periods in Mode 4 with or without 
offsite power. Requiring only one OPERABLE AFW pump is 
acceptable because of the reduced heat removal requirements and 
short period of time in MODE 4 during which the AFW is required 
and the insufficient steam available in MODE 4 to power the 
turbine driven AFW pump.

APPLICABILITY In MODES 1, 2, and 3, the AFW System is required to be OPERABLE 
in the event that it is called upon to function when the MFW is 
lost. In addition, the AFW System is required to supply enough 
makeup water to replace the steam generator secondary inventory 
needed to achieve and maintain MODE 4 conditions.  

In MODE 4, a motor driven AFW pump may be needed to support heat 
removal via the steam generators.  

In MODE 5 or 6, the steam generators are not normally used for 
heat removal, and the AFW System is not required.

ACTIONS

If one of the two steam supplies to the turbine driven AFW train 
is inoperable, action must be taken to restore OPERABLE status 
within 7 days. The 7 day Completion Time is reasonable, based on 
the following reasons: 

a. The redundant OPERABLE steam supply to the turbine driven 
AFW pump; 

b. The availability of redundant OPERABLE motor driven AFW 
pumps; and 

c. The low probability of an event occurring that requires the 
inoperable steam supply to the turbine driven AFW pump.
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ACTIONS A.1 (continued) 

The second Completion Time for Required Action-A.1 establ-ishes a 
limit on the maximum time allowed for any combination of 
Conditions to be inoperable during any continuous failure to meet 
this LCO.  

The 10 day Completion Time provides a limitation time allowed in 
this speci fi ed Condition after discovery of fail ure to meet the 
LCO. This limit is considered reasonable for situations in which 
Conditions A and B are entered concurrently. The AND connector 
between 7 days and 10 days dictates that both Completion Times 
apply simultaneously, and the more restrictive must be met.  

B.1 

With one of the required AFW trains (pump or flow path) 
inoperable in MODE 1, 2, or 3 for reasons other than Condition A, 
action must be taken to restore OPERABLE status within 72 hours.  
This Condition includes the loss of two steam supply lines to the 
turbine driven AFW pump. The 72 hour Completion Time is 
reasonable, based on redundant capabilities afforded by the AFW 
System, time needed for repairs, and the low probability of a DBA 
occurring during this time period.  

The second Completion Time for Required Action B.1 establishes a 
limit on the maximum time allowed for any combination of 
Conditions to be inoperable during any continuous failure to meet 
this LCO.  

The 10 day Completion Time provides a limitation time allowed in 
this specified Condition after discovery of failure to meet the 
LCO. This limit is considered reasonable for situations in which 
Conditions A and B are entered concurrently. The AND connector 
between 72 hours and 10 days dictates that both Completion Times 
apply simultaneously, and the more restrictive must be met.  

C.1 and C.2 

When Required Action A.1 or B.1 cannot be completed within the 
required Completion Time, or if two AFW trains are inoperable in 
MODE 1, 2, or 3, the unit must be placed in a MODE in which the
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ACTIONS C.1 and C.2 (continued) 

LCO does not apply. To achieve this status, the unit must be 
placed in at least MODE 3 within 6 hours, and in MODE 4 within 
18 hours.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.  

In MODE 4 with two AFW trains inoperable, operation is allowed to 
continue because only one motor'driven pump AFW train is required 
in accordance with the Note that modifies the LCO. Although not 
required, the unit may continue to cool down and initiate RHR.  

D.1 

If all three AFW trains are inoperable in MODE 1, 2, or 3, the 
unit is in a seriously degraded condition with no safety related 
means for conducting a cooldown, and only limited means for 
conducting a cooldown with nonsafety related equipment. In such 
a condition, the unit should not be perturbed by any action, 
including a power change, that might result in a trip. The 
seriousness of this condition requires that action be started 
immediately to restore one AFW train to OPERABLE status.  

Required Action D.1 is modified by a Note indicating that all 
required MODE changes or power reductions are suspended until one 
AFW train is restored to OPERABLE status. In this case, 
LCO 3.0.3 is not applicable because it could force the unit into 
a less safe condition.  

E.1 

In MODE 4, either the reactor coolant pumps or the RHR loops can 
be used to provide forced circulation. This is addressed in 
LCO 3.4.6, "RCS Loops-MODE 4." With one required AFW train 
inoperable, action must be taken to immediately restore the 
inoperable train to OPERABLE status. The immediate Completion 
Time is consistent with LCO 3.4.6.
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SURVEI LLANCE REQUIREMENTS 

SR 3.7.5.1 

Verifying the correct alignment for manual, power operated, and 
automatic valves in the AFW System water and steam supply flow 
paths provides assurance that the proper flow paths will exist 
for AFW operation. This SR does not apply to valves that are 
locked, sealed, or otherwise secured in position, since they are 
verified to be in the correct position prior to locking, sealing, 
or securing. This SR also does not apply to valves that cannot 
be inadvertently misaligned, such as check valves. This 
Surveillance does not require any testing or valve manipulation; 
rather, it involves verification that those valves capable of 
being mispositioned are in the correct position.  

The 31 day Frequency is based on engineering judgment, is 
consistent with the procedural controls governing valve 
operation, and ensures correct valve positions.  

This SR is modified by a Note that states the SR is not required 
in MODE 4. Not performing this SR in MODE 4 is acceptable for 
the following reasons: AFW pumps are typically operated 
intermittently to keep the SGs filled when in MODE 4, the decay 
heat load is low; an RHR loop is required to be OPERABLE as the 
primary method of decay heat removal in Mode 4; and, the SG is 
required to be maintained at a level that ensures a significant 
inventory is available as a heat sink before the AFW pump is 
required to refill the SG. These factors ensure that a 
significant amount of time would be available to complete any 
valve realignments needed to refill a SG when in Mode 4.  

SR 3.7.5.2 

Verifying that each AFW pump's developed head at the flow test 
point is greater than or equal to the required developed head 
ensures that AFW pump performance has not degraded during the 
cycle. Flow and differential head are normal tests of 
centrigufal pump performance required by Section XI of the ASME 
Code (Ref 2). Because it is undesirable to introduce cold AFW 
into the steam generators while they are operating, this testing 
is performed on recirculation flow. This test confirms one point
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SURVEI LLANCE REQUIREMENTS 

SR 3.7.5.2 (continued) 

on the pump design curve and is indicative of overall 
performance. Such inservice tests confirm component OPERABILITY, 
trend performance, and detect incipient failures by indicating 
abnormal performance. Performance of inservice testing discussed 
in the ASME Code, Section XI (Ref. 2) (only required at 3 month 
intervals) satisfies this requirement.  

This SR is modified by a Note indicating that the SR should be 
deferred until suitable test conditions are established. This 
deferral is required because there is insufficient steam pressure 
to perform the test when SG pressure is < 600 psig.  

SR 3.7.5.3 

This SR yenifi es that AFW can be delivered to the appropriate 
steam generator in the event of any accident or transient that 
generates an ESFAS, by demonstrating that each automatic valve in 
the flow path actuates to its correct position on an actual or 
simulated actuation signal. This Surveillance is not required for 
valves that are locked, sealed, or otherwise secured in the 
required position under administrative controls. The 24 month 
Frequency is based on the need to perform this Surveillance under 
the conditions that apply during a unit outage and the potential 
for an unplanned transient if the Surveillance were performed 
with the reactor at power. The 24 month Frequency is acceptable 
based on operating experience and the design reliability of the 
equipment.  

This SR is modified by a Note that states the SR is not required 
in MODE 4. In MODE 4, the required AFW train is operated as 
necessary to maintain SG water level.  

SR 3.7.5.4 

This SR verifies that the AFW pumps will start in the event of 
any accident or transient that generates an ESFAS by 
demonstrating that each AFW pump starts automatically on an 
actual or simulated actuation signal in MODES 1, 2, and 3. In
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SURVEILLANCE REQUIREMENTS 

SR 3.7.5.4 (continued) 

MODE 4, the required pump is operated as necessary and the 
autostart function is not required. The 24 month Frequency is 
based on the need to perform this Surveillance under the 
conditions that apply during a unit outage and the potential for 
an unplanned transient if the Surveillance were performed with 
the reactor at power.  

This SR is modified by two Notes. Note 1 indicates that the SR 
be deferred until suitable test conditions are established. This 
deferral allows the test to be performed at rated conditions.  
Note 2 states that the SR is not required in MODE 4. In MODE 4, 
the required pump is operated as necessary to maintian SG water 
level and the autostart function is not required. In MODE 4, the 
heat removal requirements would be less providing more time for 
operator action to manually start the required AFW pump.  

REFERENCES 1. FSAR, Section 10.2.  

2. ASME, Boiler and Pressure Vessel Code, Section XI.
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B 3.7 PLANT SYSTEMS 

B 3.7.6 Condensate Storage Tank (CST) 

BASES

BACKGROUND The CST provides a safety grade source of water to the steam 
generators for removing decay and sensible heat from the Reactor 
Coolant System (RCS). The CST provides a passive flow of water, 
by gravity, to the Auxiliary Feedwater (AFW) System (LCO 3.7.5).  
The steam produced is released to the atmosphere by the main 
steam safety valves or the atmospheric dump valves. The AFW 
steam driven pump operates with a continuous recirculation to the 
CST. The motor driven AFW pumps have recirculation controllers 
that recirculate flow to the CST, as necessary, to maintain a 
minimum required AFW pump flow.  

When the main steam isolation valves are open, the preferred 
means of heat removal is to discharge steam to the condenser by 
the nonsafety grade path of the steam bypass (High Pressure Steam 
Dump) valves. The condensed steam is returned to the CST by the 
condensate pump. This has the advantage of conserving condensate 
while minimizing releases to the environment.  

Because the CST is a principal component in removing residual 
heat from the RCS, it is designed to withstand earthquakes and 
other natural phenomena. The CST is designed to Seismic Class I 
to ensure availability of the auxiliary feedwater supply.  
Auxiliary feedwater is also available from city water.  

The condensate makeup system connects the 600,000 gallon capacity 
condensate storage tank to the main condenser. The condensate 
makeup system automatically supplies makeup water from the CST to 
the condenser if there is a low level in the condenser hotwell.  
Redundant, Category I, isolating valves will close the condenser 
makeup when the condensate storage tank level decreases to 
360,000 gallons to reserve the required volume of condensate 
available to the auxiliary feedwater pumps sufficient to hold the 
plant at hot shutdown for 24 hours following a trip at full 
power.  

To ensure CST pressure is maintained within its design limits 
while limiting the amount of air in contact with the condensate,
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BACKGROUND (continued) 

two Category I, 100% capacity breather valves are installed on 
the dome of the CST. CST venting is required for the CST to 
perform both its normal and emergency function. The venting 
function can be met by either of the CST breather valves or 
equivalent venting capacity.  

A description of the CST is found in the FSAR, Section 10.2 
(Ref. 1).  

APPLICABLE SAFETY ANALYSES 

The CST provides cooling water to remove decay heat and the 
minimum amount of water in the condensate storage tank is the 
amount needed to maintain the plant for 24 hours at hot shutdown 
following a trip from full power. When the condensate storage 
tank supply is exhausted, city water will be used.  

The CST satisfies Criteria 2 and 3 of 10 CFR 50.36.  

LCO To satisfy accident analysis assumptions, the CST must contain 
sufficient cooling water to remove decay heat while in MODE 3 for 
24 hours following a reactor trip from 102% RTP. In doing this, 
it must retain sufficient water to ensure adequate net positive 
suction head for the AFW pumps during cooldown, as well as 
account for any losses from the steam driven AFW pump turbine.  
When the condensate storage tank supply is exhausted, city water 
will be used.  

The CST level required is equivalent to a total volume of 
360,000, which is based on holding the unit in MODE 3 for 

24 hours., This basis is established in Reference 1. The CST 
total volume includes allowances for instrument accuracy and the 
unuseable volume in the CST.  

The OPERABILITY of the CST is determined by maintaining the tank 
level at or above the minimum required level.
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B 3.7.6 

BASES 

APPLICABILITY In MODES 1, 2, and 3, and in MODE 4, when steam generator is 
being relied upon for heat removal, the CST is required to be 
OPERABLE.  

In MODE 5 or 6, the CST is not required because the AFW System is 
not required.  

ACTIONS A.1 and A.2 

If the CST is not OPERABLE, the OPERABILITY of the backup supply 
(city water) should be verified by administrative means 
immediately and once every 12 hours thereafter. OPERABILITY of 
the backup auxiliary feedwater supply means that LCO 3.7.7, City 
Water, is met. The CST must be restored to OPERABLE status 
within 7 days. The immediate Completion Time for verification-of 
the OPERABILITY of the backup water supply ensures that Condition 
B is entered immediately if both the CST and City Water are 
inoperable. The 7 day Completion Time for restoration of the CST 
is reasonable, based on an OPERABLE backup water supply being 
available, and the low probability of an event occurring during 
this time period requiring the CST.  

B.1 and B.2 

If the CST cannot be restored to OPERABLE status within the 
associated Completion Time, the unit must be placed in a MODE in 
which the LCO does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours, and in MODE 4, 
without reliance on the steam generator for heat removal, within 
18 hours. The allowed Completion Times are reasonable, based on 
operating experience, to reach the required unit conditions from 
full power conditions in an orderly manner and without 
challenging unit systems.  

If Condition B is entered when both the CST and City Water are 
not Operable, Conditions and Required Actions for LCO 3.7.5, 
Auxiliary Feedwater System, may be appropriate.
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BASES 

SUR VEI LLANCE REQUIREMENTS 

SR 3.7.6.1 

Thi s SR yerifi es that the CST contains the required vol ume of 
cooling water. The 12 hour Frequency is based on operating 
experience and the need for operator awareness of unit evolutions 
that may affect the CST inventory between checks. Also, the 
12 hour Frequency is considered adequate in view of other 
indications in the control room, including alarms, to alert the 
operator to abnormal deviations in the CST level.  

REFERENCES 1. FSAR, Section 10.2.
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City Water 
B 3.7.7

B 3.7 PLANT SYSTEMS 

B 3.7.7 City Water (CW) 

BASES

BACKGROUND City Water is the backup to the Condensate Storage Tank (CST) as 
a water supply for the Auxiliary Feedwater System. The CST, the 
preferred source of water for the Steam Generators (SGs), is 
capable of holding up to 600,000 gallons and is sized to meet the 
normal operating and maintenance needs of the main steam system.  
LCO 3.7.6, Condensate Storage Tank, requires that a minimum water 
level is maintained in the CST that is sufficient to remove 
residual heat for 24 hours at hot shutdown conditions following a 
trip from full power. Only when the CST supply is exhausted, 
will city water be used to supply the Auxiliary Feedwater System.  

When the main steam isolation valves are open, the preferred 
means of heat removal from the RCS is to discharge steam to the 
condenser via the non-safety grade turbine steam bypass valves 
(High Pressure Steam Dump) with water supplied from the CST to 
the SGs using the AFW System. The condensed steam is returned to 
the CST by the condensate pump. This configuration conserves 
condensate and minimizes releases to the environment. The CST is 
the preferred source of water for the SGs.  

When the CST supply is exhausted, city water is used to supply 
the Auxiliary Feedwater System for decay heat removal and plant 
cooldown. CW, although aligned to the IP3 site, is normally 
isolated from the AFW pump suctions.  

The City Water System includes the site city water header 
consisting of the 1.5 million gallon city water storage tank and 
the connection to the offsite water supply. A description of the 
CW system is found in FSAR, Section 10 (Ref. 1).

APPLICABLE SAFETY ANALYSES 

CW can be used to provide cooling water to remove decay heat 
and to cool down the unit following all events in the accident 
analysis as discussed in the FSAR, Chapters 6 and 14 (Refs. 2
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CW 
B 3.7.7

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

and 3, respectively); however, CW is used only when the CST is 
not available or depleted.  

CW satisfies Criterion 3 of 10 CFR 50.36.  

LCO This LCO requires that the CW supply header is aligned to the AFW 
pump suction headers except for the onsite isolation valves, 
which are normally closed. The City Water Storage Tank is not 
required to contain a specific volume of water; however, the 
static head on CW supply from the CW storage tank is used to 
indicate that the CW supply header and CW System are aligned to 
the IP3 site and available for use.  

The OPERABILITY of the CW is determined by maintaining the supply 
header pressure at or above the minimum required pressure and 
periodic verification'that the required lineups can be 
established.  

APPLICABILITY City Water is required to be OPERABLE in MODES 1, 2, and 3, and 
in MODE 4, when a steam generator is being relied upon for heat 
removal. In MODE 5 or 6, CW is not required because the SGs are 
not normally used to remove decay heat when in these MODES.  

ACTIONS A.1 and A.2 

If the CW header pressure is not within limits or system lineups 
are not as required, CW cannot be assumed to be available if 
needed as a backup water source for the CST. With CW not 
available, OPERABILITY of the CST must be verified by 
administrative means immediately and once every 12 hours 
thereafter. Operability of the CST means that LCO 3.7.6, 
Condensate Stoage Tank, is met. The immediate Completion Time 
for verification of the OPERABILITY of the CST ensures that 
Condition B is entered immediately if both the CST and City Water
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BASES 

ACTIONS A.1 and A.2 (continued) 

are inoperable. This ensures that either the CST or CW is 
available for decay heat removal and to support a plant cooldown.  

CW must be restored to OPERABLE status within 7 days because CW 
is assumed to be available to supply the Auxiliary Feedwater 
System when the CST supply is'exhausted, The 7 day Completion 
Time for restoration of CW is acceptable because the CST is 
OPERABLE and the low probability of an event requiring CW during 
the 7 day Completion Time.  

B.1 and B.2 

If CW cannot be restored to OPERABLE within the Completion Time, 
the unit must be placed in a MODE in which the LCO does not 
apply. To achieve this status, the unit must be placed in at 
least MODE 3 within 6 hours, and in MODE 4, without reliance on 
the steam generator for heat removal, within 18 hours. The 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging unit systems.  

If Condition B is entered when both the CST and City Water are 
not Operable, Conditions and Required Actions for LCO 3.7.5, 
Auxiliary Feedwater System, may be appropriate.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.7.1 

This SR verifies that CW header pressure is greater than 30 psig 
which provides a high degree of assurance that the offsite CW 
supply is available to the site and properly aligned. Operating 
experience has demonstrated that CW header pressure decays 
rapidly due to normal onsite consumption if the offsite supply 
is not properly aligned or pressurized. The 12 hour Frequency 
provides a high degree of assurance of rapid identification of 
the inoperability of CW.
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BASES 

SURVEILLANCE REQUIREMENTS (continued) 

SR 3.7.7.2 

This SR verifies that the valve that isolates Unit 3 from the 
site city water supply and the city water storage tank is open.  
This isolation valve, CT-49, in the IP1 Utility Tunnel, is-also 
identified as valve FP-1227. This SR may be performed by 
Consolidated Edison personnel. The 31 day Frequency is 
acceptable because the valve is sealed open and because periodic 
verification provided by SR 3.7.7.1 provides a high degree of 
assurance that the valve is positioned properly.  

SR 3.7.7.3 

This SR verifies the ability to cycle each valve between CW and 
the AFW pump suction. These are the only valves required to 
operate to align CW to the AFW pump suction. The testing 
requirements and Frequency for this SR are in accordance with 
the Inservice Testing Program.  

REFERENCES 1. FSAR, Chapter 10.  

2. FSAR, Chapter 6.  

3. FSAR, Chapter 14.
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B 3.7.8 

B 3.7 PLANT SYSTEMS 

B 3.7.8 Component Cooling Water (CCW) System 

BASES 

BACKGROUND The Component Cooling Water (CCW) System is a closed-loop cooling 
system that provides cooling water for systems and components 
important to safety that are located in the Primary Auxiliary 
Building, the Fuel Storage Building, and the Containment 
Building. The CCW System transfers its heat load to the Service 
Water System via CCW heat exchangers. The Service Water System 
is a once through cooling system that transfers its heat load to 
the ultimate heat sink, the Hudson River.  

The CCW System provides a heat sink for the removal of process 
and operating heat from safety related components during a Design 
Basis Accident (DBA) or transient. During normal operation, the 
CCW System also provides this function for various nonessential 
components including the spent fuel storage pool. The CCW System 
serves as a barrier to the release of radioactive byproducts 
between potentially radioactive systems and the Service Water 
System, and thus to the environment.  

The CCW System consists of three pumps and two heat exchangers.  
These components are divided into two independent, full capacity 
cooling loops with each loop consisting of one pump and a heat 
exchanger. The third CCW pump can be aligned to replace the pump 
in either loop. Each of the three COW pumps is powered from a 
separate safeguards power train.  

The CCW loops are cross connected during normal and emergency 
operation; however, the cooling loads are divided between the two 
loops so that each loop is capable of supplying the necessary 
service to support continued containment sump and core 
recirculation following a LOCA while supplying normal loads.  
Operating CCW loops cross-connected allows use of either CCW heat 
exchanger to cool all normal and post accident heat loads. Any 
service water system pump can be used to support either or both 
CCW heat exchangers. Isolation valves allow each loop to be 
isolated and operated as an independent component cooling loop.  
This configuration facilitates detection of radioactivity
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BASES 

BACKGROUND (continued) 

entering the loop for leak detection or isolation of a piping or 
component failure during an event. A surge tank in each loop 
ensures that sufficient net positive suction head is available.  

CCW pumps continue to operate following a safety injection signal 
without loss of offsite power (LOOP); however, CCW pumps are 
stripped and must be started as needed following any event that 
includes a LOOP. Note that the CCW pumps are not re-started 
during the injection phase; therefore, the water volume of the 
CCW system must act as a heat sink during the injection phase 
when the CCW pumps are not running, This is acceptable even 
though safety injection pump bearings are cooled by CCW because 
the cooling water is circulated by a booster pump directly 
connected to the injection pump motor shaft. During the 
injection phase, the Recirculation Pumps are cooled by the 
Auxilliary Component Cooling Water pumps, which are not governed 
by this LCO.  

Additional information on the design and operation of the system, 
along with a list of the components served, is presented in the 
FSAR, Section 9.3 (Ref. 1). The principal safety related 
function of the CCW System is the removal of decay heat from the 
reactor via the Residual Heat Removal (RHR) System. This may be 
during a normal or post accident cooldown and shutdown.  

APPLICABLE SAFETY ANALYSES 

The design basis of the CCW System is for one CCW loop to 
remove the post loss of coolant accident (LOCA) heat load 
from the containment sump during the recirculation phase. Any 
one of the three CCW pumps in conjunction with any one of the two 
CCW heat exchangers is sufficient to accommodate the normal and 
post accident heat load if the CCW system is operated as two 
cross connected loops. Either CCW pump in conjunction with 
either CCW heat exchanger or the third CCW pump in conjunction 
with either associated CCW heat exchanger is sufficient if the 
CCW loops are isolated.
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

Because the component cooling pumps do not run during the 
injection phase if the event is accompanied by a loss of offsite 
power, the water volume of the CCW system is used as a heat sink.  
This heat load causes a temperature rise of approximately 70F per 
hour in the component cooling water with no credit taken for the 
water volume in the surge-tank. With a minimum initial CCW 
temperature of 110°F at the start of the accident, 6 hours are 
available before the cooling water temperature reaches 150°F; 10 
hours is available before reaching 1800F. Evaluations of the 
heat removal capability of the CCW system are contained in 
References 2 and 3.  

The CCW System is designed to perform its function with a single 
failure of any active component, assuming a loss of offsite 
power.  

The CCW System also functions to cool the unit from RHR entry 
conditions (Tavg < 3500 F), to MODE 5 (Tavg < 2000F), during normal 
and post accident operations. The time required to cool from 
350°F to 200°F is a function of the CCW and RHR flow rate, 
service water flow rate and UHS temperature. One CCW loop is 
sufficient to remove decay heat during subsequent operations with 
Tavg < 200 0 F. This assumes a maximum service water temperature of 
950 F occurring simultaneously with the maximum heat loads on the 
system.  

The CCW System satisfies Criterion 3 of 10 CFR 50.36.  

LCO The CCW loops are independent of each other to the degree that 
each has separate controls and power supplies and the operation 
of one does not depend on the other. In the event of a DBA, one 
CCW loop is required to provide the minimum heat removal 
capability assumed in the safety analysis for the systems to 
which it supplies cooling water. To ensure this requirement is 
met, two loops of CCW must be OPERABLE. At least one CCW loop 
will operate during the recirculation phase assuming the worst 
case single active failure occurs coincident with a loss of 
offsite power.
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LCO (continued)

A CCW loop consists of any of the three CCW pumps in conjunction 
with a CCW heat exchanger.  

A CCW loop is considered OPERABLE when: 

a. The pump and associated surge tank are OPERABLE;- and 

b. The associated piping, valves, heat exchanger, and 
instrumentation and controls required to perform the safety 
related function are OPERABLE.  

The isolation of CCW from components or systems may render those 
components or systems inoperable but does not affect the 
OPERABILITY of the CCW System.  

Note that the auxiliary component cooling water pumps support the 
Containment Recirculation pumps only and are governed by LCO 
3.5.2, ECCS - Operating.

APPLICABILITY In MODES 1, 2, 3, and 4, the CCW System is a normally operating 
system, which must be prepared to perform its post accident 
safety functions, primarily RCS heat removal, which is achieved 
by cooling the RHR heat exchanger.  

In MODE 5 or 6, the OPERABILITY requirements of the CCW System 
are determined by the systems it supports.  

ACTIONS A.1 

Required Action A.1 is modified by a Note indicating that the 
applicable Conditions and Required Actions of LCO 3.4.6, "RCS 
Loops-MODE 4," be entered if an inoperable CCW loop results in 
an inoperable RHR loop. This is an exception to LCO 3.0.6 and 
ensures the proper actions are taken for these components.
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ACTIONS A.1 (continued) 

If one CCW loop is inoperable, action must be taken to restore 
OPERABLE status within 72 hours. In this Condition, the 
remaining OPERABLE CCW loop is adequate to perform the heat 
removal function. The 72 hour Completion Time is reasonable, 
based on the redundant capabilities afforded by the. OPERABLE 
loop, and the low probability of a DBA occurring during this 
period.  

B.1 and B.2 

If the CCW loop cannot be restored to OPERABLE status within the 
associated Completion Time, the unit must be placed in a MODE in 
which the LCO does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours and in MODE 5 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner and 
without challenging unit systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.8.1 

This SR is modified by a Note indicating that the isolation of 
the CCW flow to individual components may render those components 
inoperable but does not affect the OPERABILITY of the CCW System.  

Verifying the correct alignment for manual, power operated, and 
automatic valves in the CCW flow path provides assurance that the 
proper flow paths exist for CCW operation. This SR does not 
apply to valves that are locked, sealed, or otherwise secured in 
position, since these valves are verified to be in the correct 
position prior to locking, sealing, or securing. Valves located 
inside containment are considered to be locked. This SR also 
does not apply to valves that cannot be inadvertently misaligned, 
such as check valves. This Surveillance does not require any 
testing or valve manipulation; rather, it involves verification
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SURVEI LLANCE REQUIREMENTS 

SR 3.7.8.1 (continued) 

that those valves capable of being mispositioned are in the 
correct position. Valves that are throttled are verified by 
verification of required flow.  

The 92 day Frequency is based on engineering judgment, is 
consistent with the procedural controls governing valve 
operation, and ensures correct valve positions.  

SR 3.7.8.2 

This SR verifies proper automatic operation of the CCW valves on 
an actual or simulated actuation signal. The CCW System is a 
normally operating system that cannot be fully actuated as part 
of routine testing during normal operation. This Surveillance is 
not required for valves that are locked, sealed, or otherwise 
secured in the required position under administrative controls.  
The 24 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a unit outage 
and the potential for an unplanned transient if the Surveillance 
were performed with the reactor at power. Operating experience 
has shown that these components usually pass the Surveillance 
when performed at the 24 month Frequency. Therefore, the 
Frequency is acceptable from a reliability standpoint.  

SR 3.7.8.3 

This SR yenifi es proper automatic operation of the CCW pumps on 
an actual or simulated actuation signal. The CCW System is a 
normally operating system that cannot be fully actuated 
as part of routine testing during normal operation. The 24 month 
Frequency is based on the need to perform this Surveillance under 
the conditions that apply during a unit outage and the potential 
for an unplanned transient if the Surveillance were performed 
with the reactor at power. Operating experience has shown that 
these components usually pass the Surveillance when performed at 
the 24 month Frequency. Therefore, the Frequency is acceptable 
from a reliability standpoint.
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REFERENCES 1. FSAR, Section 9.3.  

2. FSAR, Section 6.2.  

3. WCAP-12313, "Safety Evaluation for an Ultimate Heat Sink 
Temperature Increased to 950 at IP-3."
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B 3.7 PLANT SYSTEMS 

B 3.7.9 Service Water System (SW) 

BASES 

BACKGROUND The SW provides a heat sink for the removal of process and 
operating heat from safety related components during a Design 
Basis Accident (DBA) or transient. During normal operation, and 
a normal shutdown, the SW also provides this function for various 
safety related and nonsafety related components. The safety 
related function is covered by this LCO.  

The SW consists of two separate, 100% capacity, safety related, 
cooling water headers. Each header is supplied by three pumps 
and includes the piping up to and including the isolation valves 
on individual components cooled by the SW. Each of the 6 SW 
pumps is equipped with rotary strainers and isolation valves.  

SW heat loads are designated as either essential or nonessential.  
The essential SW heat loads are those which must be supplied with 
cooling water imediately in the event of a LOCA and/or loss of 
offsite power (LOOP). Examples of essential loads are the 
emergency diesel generators (EDGs), containment fan cooler units 
(FCUs) and control room air conditioning system (CRACS). The 
nonessential SW heat loads are those which are required only 
following the switch over to the recirculation phase following a 
postulated LOCA. Examples of nonessential loads are the 
component cooling water (CCW) heat exchangers.  

The FCUs are connected in parrallel to the essential SW header.  
Normal SW flow to the FCUs is controlled by TCV-1103. Required 
ESFAS flow to all five FCUs is initiated when either of the 
redundant SW to FCU ESFAS valves (TCV-1104 or TCV-1105) opens 
automatically in response to an ESFAS actuation signal.  

The EDGs are connected in parrallel to the essential SW header.  
Required ESFAS flow to all three EDGs is initiated when either of 
the redundant SW to EDG ESFAS valves (FCV-1176 or FCV-1176A) 
opens automatically in response to an ESFAS actuation which 
starts the EDGs.
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BASES 

BACKGROUND (continued) 

The CRACS are connected in parrallel to the essential SW header.  
Required ESFAS flow to both CRACS is provided continuously 
because the redundant SW to CRACS valves (TCV-1310/1311 and TCV
1312/1313) have been modified to provide the required flow at all 
times.  

Either of the two SW headers can be aligned to supply the 
essential heat loads or the nonessential SW heat loads. Both the 
essential and nonessential SW headers are operated to support 
normal plant operation and the plant response to accidents and 
transients. The SW pumps associated with the SW header 
designated as the essential header will start automatically. The 
SW pumps associated with the SW header designated as the 
nonessential header must be manually started when required 
following a LOCA.  

The essential SW heat loads can be cooled by any two of the three 
service water pumps on the essential header. The nonessential SW 
heat loads can be cooled by any one of the three service water 
pumps on the nonessential header. To ensure adequate flow to the 
essential header, the essential and nonessential headers may be 
cross connected only as necessary while swapping the essential, SW 
header with the non essential SW header.  

Service water pump suctions are located below the mean sea level 
in the Hudson River, the ultimate heat sink. This configuration 
ensures adequate submergence of the SW pump suctions.  

Additional information about the design and operation of the SW, 
along with a list of the components served, is presented in the 
FSAR, Section 9.6, (Ref. 1). The principal safety related 
function of the SW is the removal of decay heat from the reactor 
via the CCW System.

Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.7.9- 2



SW 
B 3.7.9 

BASES 

APPLICABLE SAFETY ANALYSES 

The design basis of the SW is as follows: post accident 
essential SW heat loads can be cooled by any two of the three 
service water pumps on the designated essential header: and, post 
accident nonessential SW heat loads can be cooled by any one of 
the three service water pumps on the designated nonessential 
header. With the minimum number of pumps operating, the 
essential and nonessential headers of the SW have the required 
capacity to remove core decay heat following a design basis LOCA 
as discussed in References 1, 2 and 3. This prevents the 
containment sump fluid from increasing in temperature during the 
recirculation phase following a LOCA and provides for a gradual 
reduction in the temperature of this fluid as it is supplied to 
the Reactor Coolant System by the ECCS pumps. The Service Water 
System was designed to fulfill required safety functions while.  
sustaining: (a) the single-failure of any active component used 
during the injection phase of a postulated LOCA with or without a 
LOOP, or (b) the single failure of any active or passive 
component used during the long-term recirculation phase with or 
without a LOOP.  

The operating modes of the 1P3 SW are as follows: a) normal mode; 
b) post-LOCA injection mode; and, c) post-LOCA recirculation 
mode. The postulated failure conditions of the SW must include 
consideration of the limiting case for each operating mode of the 
system which are as follows: 

a. Loss of the 10 inch turbine building service water supply 
header during normal operation and a seismic event; 

b. Loss of instrument air, during the post.LOCA injection 
phase concurrent with single active component failure.  

C. Loss of a SW pump on both the essential and nonessential 
headers (resulting from an EDG failure) during the 
post-LOCA recirculation phase.  

The SW, in conjunction with the CCW System, also cools the unit 
from residual heat removal (RHR) entry conditions to MODE 5 
during normal and post accident operations. The time required 
for this evolution is a function of CCW and RHR system flow, SW 
flow and UHS temperature. This assumes a maximum SW temperature
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APPLICABLE SAFETY ANALYSES (continued) 

of 95°F occurring simultaneously with maximum heat loads on the 
system (Ref. 3).  

The SW satisfies Criterion 3 of 10 CFR 50.36.  

LCO Three of the three SW pumps associated with the SW header 
designated as the essential header; and, two of the three SW 
pumps associated with the SW header designated as the 
nonessential header must be OPERABLE to provide the required 
redundancy to ensure that the system functions to remove post 
accident heat loads, while sustaining:- (a) the single failure of 
any active component used during the injection phase of a 
postulated LOCA with or without a LOOP, or (b) the single failure 
of any active or passive component used during the long-term 
recirculation phase with or without a LOOP.  

An SW header is considered OPERABLE during MODES 1, 2, 3, and 4 
when: 

a. The required number of pumps, consistent with the header's 
designation as the essential or nonessential header, are 
OPERABLE; and 

b. The essential and nonessential headers are isolated from 
each other by at least one closed valve except as specified 
by NOTE 2 to the ACTIONS; 

c. The associated piping, valves, instrumentation and controls 
required to perform the safety related function are 
OPERABLE.  

The SW to FCU valves (TCV-1104 or TCV-1105) and SW to EDG valves 
(FCV-1176 or FCV-1176A) are OPERABLE when they open automatically 
in response to ESFAS actuation signal or are blocked open.
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APPLICABILITY In MODES 1, 2. 3, and 4, the SW is a normally operating system 
that is required to support the OPERABILITY of the equipment 
serviced by the SW and required to be OPERABLE in these MODES.  

In MODES 5 and 6, the OPERABILITY requirements of the SW are 
determined by the systems it supports.  

ACTIONS The ACTIONS are modified by two Notes. Note 1 specifies that 
separate condition entry is allowed for the SW header designated 
as essential and for the SW header designated as nonessential.  
This allows completely separate re-entry into any Condition for 
the essential SW header and the nonessential SW header. Separate 
condition entry includes separate tracking of Completion Times 
based on this re-entry. This is acceptable because the accident 
analysis assumptions regarding the available number of SW pumps 
on the essential and nonessential SW headers are independent.  

Note 2 specifies that LCO 3.0.3 is not applicable for 8 hours 
while swapping the essential SW header with the nonessential SW 
header but only if [CO 3.7.9 will be met after the essential and 
non-essential header are swapped. This means that the essential 
and nonessential SW headers may be cross-connected for up to 8 
hours during transfer of the designated essential SW header to 
the alternate SW header. This is acceptable because the transfer 
is performed infrequently (i.e., approximately every 90 
days) and the low probability of an event while the headers are 
cross connected.  

A. 1 

If one of the three required SW pumps on the essential SW header 
is inoperable, three Operable pumps must be restored to the 
essential SW header within 72 hours. Likewise, if one of the two 
required SW pumps on nonessential SW header is inoperable, the 
header must be restored so that there are two Operable pumps for 
the nonessential SW header within 72 hours. With one required SW 
pump inoperable on either or both SW headers, the remaining, 
OPERABLE SW pumps are adequate to perform the heat removal 
function. However, the overall reliability is reduced because a

INDIN PONT 3B 3..9-5Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.7.9-5



SW 
B 3.7.9 

BASES 

ACTIONS A.1 (contdinued) 

single failure in an OPERABLE SW pump could result in loss of SW 
function. The 72 hour Completion Time is based on the redundant 
capabilities afforded by the OPERABLE pump(s) in the same header, 
and the low probability of a DBA occurring during this time 
period.  

B.1 and C.1 

Required ESFAS flow to all three EDGs is initiated when either of 
the redundant SW to EDG valves (FCV-1176 or FCV-1176A) opens 
automatically in response to an ESFAS actuation which starts the 
EDGs. Similarly, required ESFAS flow to all five FCUs is 
initiated when either of the redundant SW to FCU valves (TCV-1104 
or TCV-1105) opens automatically in response to an ESFAS 
actuation signal. The SW to FCU valves and SW to EDG valves are 
OPERABLE when they open automatically in response to an ESFAS 
actuation signal or are blocked open.  

If one of the redundant SW to EDG valves is inoperable, a single 
failure of the redundant valve could result in the failure of all 
three EDGs shortly after the initiation of an event. If one of 
the redundant SW to FCU valves is inoperable, a single failure of 
the redundant valve could result in the failure of all five FCUs.  
Therefore, a Completion Time of 12 hours is established to 
restore the required redundancy.  

A 12 hour Completion Time is acceptable for the SW to EDG valves 
because SW to the EDGs is still available and the low probability 
of an event with a loss of offsite power during this period. A 
12 hour Completion Time is acceptable for the SW to FCU valves 
because SW to the FCUs is still available, the avialability of 
Containment Spray, and the low probability of an event during 
this period.  

If both SW to EDG valves or both SW to FCU valves are inoperable, 
entry into LCO 3.0.3 is required.
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ACTIONS (continued) 

D.1 and D.2 

If more than one required SW pump in either the essential or the 
nonessential header is inoperable; or, if the flow path 
associated with either header is not capable of performing its 
safety function (e.g., both SW to EDG valves or both SW to FCU 
valves are inoperable), then the unit must be placed in a MODE in 
which the LCO does not apply.  

Additionally, if an SW header cannot be restored to OPERABLE 
status within the associated Completion Time, the unit must be 
placed in a MODE in which the LCO does not apply.  

To achieve the required status, the unit must be placed in at 
least MODE 3 within 6 hours and in MODE 5 within 36 hours. The, 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.9.1 

This SR is modified by a Note indicating that the isolation of 
the SW components or systems may render those components 
inoperable, but does not affect the OPERABILITY of the SW.  

Verifying the correct alignment for manual, power operated, and 
automatic valves in the SW flow path provides assurance that the 
proper flow paths exist for SW operation. This SR does not apply 
to valves that are locked, sealed, or otherwise secured in 
position, since they are verified to be in the correct position 
prior to being locked, sealed, or secured. This SR does not 
require any testing or valve manipulation; rather, it involves 
verification that those valves capable of being mispositioned are 
in the correct position. This SR does not apply to valves that 
cannot be inadvertently misaligned, such as check valves.
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SURVEILLANCE REQUI REMENTS 

SR 3.7.9.1 (continued) 

The 92 day Frequency is based on engineering judgment, is 
consistent with the procedural controls governing valve 
operation, and ensures correct valve positions.  

SR 3.7.9.2 

This SR verifies proper automatic operation of the SW valves on 
an actual or simulated actuation signal. The SW is'a normally 
operating system that cannot be fully actuated as part of normal 
testing. This Surveillance is not required for valves that are 
locked, sealed, or otherwise secured in the required position 
under administrative controls. The 24 month Frequency is based 
on the need to perform this Surveillance under the conditions 
that apply during a unit outage and the potential for an 
unplanned transient if the Surveillance were performed with the 
reactor at power. Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
24 month Frequency. Therefore, the Frequency is acceptable from 
a reliability standpoint.  

SR 3.7.9.3 

This SR verifies proper automatic operation of the SW pumps on an 
actual or simulated actuation signal. The SW is a normally 
operating system that cannot be fully actuated as part of normal 
testing during normal operation. The 24 month Frequency is based 
on the need to perform this Surveillance under the conditions 
that apply during a unit outage and the potential for an 
unplanned transient if the Surveillance were performed with the 
reactor at power. Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
24 month Frequency. Therefore, the Frequency is acceptable from 
a reliability standpoint.
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REFERENCES 1. FSAR, Section 9.6.  

2. FSAR, Section 6.2.  

3. WCAP-12313, "Safety Evaluation for an Ultimate Heat Sink 
Temperature Increase to 950F at Indian Point 3."
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B 3.7 PLANT SYSTEMS 

B 3.7.10 Ultimate Heat Sink (UHS) 

BASES

BACKGROUND The UHS provides a heat sink for processing and operating heat 
from safety related components during a transient or accident, as 
well as during normal operation. This is done by utilizing the 
Service Water System (SWS) and the Component Cooling Water (CCW) 
System.  

The ultimate heat sink for IP3 is the Hudson River. The UHS and 
supporting structures are capable of providing sufficient cooling 
for thirty days and are sufficient to: 

(a) Support simultaneous safe shutdown and cooldown of both 
operating nuclear units at the Indian Point site and 
maintain them in a safe condition, and 

(b) In the event of an accident in one unit, support required 
response to that accident and permit simultaneous safe 
shutdown and cooldown of the remaining unit and maintain 
them in a safe shutdown condition.  

The ultimate heat sink is capable of withstanding the effects of 
the most severe natural phenomena associated with the Indian 
Point site, other site related events and a single failure of 
man-made structural features.  

The two principal functions of the UHS are the dissipation of 
residual heat after reactor shutdown, and dissipation of residual 
heat after an accident.

APPLICABLE SAFETY ANALYSES 

The UHS is the sink for heat removed from the reactor core 
following all accidents and anticipated operational 
occurrences in which the unit is cooled down and placed on 
residual heat removal (RHR) operation. Because IP3 uses the UHS 
as the normal heat sink for condenser cooling via the Circulating
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APPLICABLE SAFETY ANALYSES (continued) 

Water System, unit operation at full power is its maximum heat 
load. Its maximum post accident heat load occurs shortly after a 
design basis loss of coolant accident (LOCA). Near this time, 
the unit switches from injection to recirculation and the 
containment cooling systems and containment recirculation system 
are required to remove the core decay heat.  

The operating limits are based on conservative heat transfer 
analyses for the worst case LOCA. Reference 1 provides the 
details of the assumptions used in the analysis, which include 
worst expected meteorological conditions, conservative 
uncertainties when calculating decay heat, and worst case single 
active failure (e.g., single failure of a manmade structure).  
The UHS meets Regulatory Guide 1.27 (Ref.3), which requires a 
30 day supply of cooling water in the UHS.  

The UHS satisfies Criterion 3 of 10 CFR 50.36.  

LCO The UHS is required to be OPERABLE and is considered OPERABLE if 
it contains water at or below the maximum temperature that would 
allow the SWS to operate for at least 30 days following the 
design basis LOCA without the loss of net positive suction head 
(NPSH), and without exceeding the maximum design temperature of 
the equipment served by the SWS. To meet this condition, the UHS 
temperature must not exceed 950F.  

APPLICABILITY In MODES 1, 2, 3, and 4, the UHS is required to support the 
OPERABILITY of the equipment serviced by the UHS and required to 
be OPERABLE in these MODES.  

In MODE 5 or 6, the OPERABILITY requirements of the UHS are 
determined by the systems it supports.
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ACTIONS A.1 

If UHS temperature > 950F, the UHS temperature must be verified 
to be : 950F within 7 hours. The 7 hour Completion Time allows 
for the dissipation of tidal effects that can cause river water 
temperature transients that may temporarily increase localized 
UHS temperature.  

B.1 and B.2 

If UHS temerature does not return to 950F within the associated 
Completion Time, or if the UHS is inoperable for reasons other 
than Condition A, the unit must be placed in a MODE in which the 
LCO does not apply. To achieve this status, the unit must be 
placed in at least MODE 3 within 6 hours and in MODE 5 within 
36 hours.  

The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.10.1 

This SR verifies that the SWS is available to cool the CCW System 
to at least its maximum design temperature with the maximum 
accident or normal design heat loads for 30 days following a 
Design Basis Accident. The 24 hour Frequency is based on 
operating experience related to trending of the parameter 
variations during the applicable MODES. This SR verifies that 
the average water temperature of the UHS is 95F.

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.7.10- 3



UHS 
B 3.7.10

BASES 

REFERENCES 1. FSAR, Section 9.6.  

2. WCAP-12313, "Safety Evaluation For An Ultimate Heat Sink 
Temperature Increase To 950F At Indian Point Unit 3" 

3. Regulatory Guide 1.27.
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B 3.7 PLANT SYSTEMS 

B 3.7.11 Control Room Ventilation System (CRVS) 

BASES 

BACKGROUND The CRVS provides a protected environment from which operators 
can control the unit following an uncontrolled release of 
radioactivity, chemicals, or toxic gas.  

The Control Room Ventilation System consists of the following 
equipment: a single filter unit consisting of two roughing 
filters, two high efficiency particulate air (HEPA) filters; two 
activated charcoal adsorbers for removal of gaseous activity 
(principally iodines); two 100% capacity filter booster fans; 
and, a single duct system including dampers, controls and 
associated accessories to provide for three different air flow 
configurations. The air-conditioning units associated with the 
CRVS are governed by LCO 3.7.12, "Control Room Air Conditioning 
System (CRACS)." 

The CRVS is divided into two trains with each train consisting of 
a filter booster fan and the associated inlet damper and the 
following components which are common to both trains: the control 
room filter unit, damper A (filter unit bypass for outside air 
makeup to the Control Room), damper B (filter unit inlet for 
outside air makeup to the Control Room), damper C (filter unit 
inlet for reticulated air), and the toilet and locker room 
exhaust fan. The two filter booster fans (F 31 and F 32) are 
powered from safeguards power trains 5A (EDG 33) and 6A (EDG 32), 
respectively. Each of the automatic dampers that are common to 
both trains is positioned in the fail-safe position (open or 
closed) by either of the redundant actuation channels.  

The CRVS is an emergency system, parts of which operate during 

normal unit operations.  

The three different CRVS air flow configurations are as follows: 

a) Normal operation consists of approximately 85% (8500 cfm) 
unfiltered recirculated flow driven by the air-conditioning 
fans and approximately 15% (1500 cfm) unfiltered outside 
air makeup;
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BACKGROUND (Continued) 

b) Incident mode with outside air makeup (i.e. 10% incident 
mode) consists of approximately 87% (9250 cfm) unfiltered 
recirculated flow driven by the two safety related air
conditioning fans, at least 10% (> 1000 cfm) filtered 
recirculated flow driven by either one of the two filter 
booster fans and approximately 2.5% to 4.0% (250 to 400 
cfm) filtered outside air makeup; 

c) Incident mode with no outside air makeup (i.e. 100% incident 
mode) consists of 85% (9100 cfm) unfiltered reticulated flow 
driven by the two safety related air-conditioning fans, 
approximately 15% filtered recirculated flow driven by 
either one of the two filter booster fans and no outside air 
makeup.  

Note that the required recirculation rates are demonstrated with 
surveillance tests conducted with the air conditioning system 
(CRACS) operating. An inoperable CRACS fan will affect the flow 
balance of tdhe CRVS due to interconnected ductwork. Therefore, 
if the fan associated with one of the air-conditioning units 
governed by LCO 3.7.12 is inoperable, Conditions in both LCO 
3.7.11, Control Room Ventilation System, and LCO 3.7.12, Control 
Room Air Conditioning System (CRACS), will apply.  

Incident mode with outside air makeup is the preferred method of 
operation during any radiological event because it provides 
outside air for pressurization of the Control Room. Calculations 
indicate that very low volumes of outside air makeup will maintain 
the Control Room at a slight positive pressure. Nevertheless, due 
to the difficulty of adjusting and maintaining the flow dampers to 
provide a low flow, it was determined that the damper should be 
adjusted to provide a flow of approximately 250 cfm (2.5% outside 
air makeup). However, a higher volume of outside air makeup to 
the Control Room increase the thyroid dose to the operators during 
an accident. Therefore, the Control Room dose assessment assumes 
a filtered outside air makeup of approximately 400 cfm (4.0% 
outside air makeup).  

On a Safety Injection signal or high radiation in the Control Room 
(Radiation Monitor R-1), the CRVS will actuate to the incident
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BACKGROUND (Continued) 

mode with outside air makeup (i.e. 10/'. incident mode). This will 
cause one of the two filters booster fans to start, the locker 
room exhaust fan to stop, and CRVS dampers to open or close as 
necessary to filter all incoming outside air and direct 
approximately 10% of the recirculated air through the filter unit.  
In the event that the first booster fan fails to start, the second 
booster fan will start after a predetermined time delay.  

If for any reason it is required or desired to operate with 100% 
recirculated air (e.g.. toxic gas condition is identified), the 
CRVS can be placed in the incident mode with no outside air makeup 
(i.e. 100% incident mode) by remote manually operated switches.  
The Firestat detectors will also initiate 100% incident mode in 
the CRVS.  

The control room is continuously monitored by radiation and toxic 
gas detectors. On a Safety Injection signal or high radiation in 
the Control Room (Radiation Monitor R-1), will cause actuation of 
the emergency radiation state of the CRVS (i.e., incident mode 
with outside air makeup (i.e. 10% incident mode)).  

The CRVS does not actuate automatically in response to toxic 
gases. Separate chlorine, ammonia and oxygen probes are provided 
to detect the presence of these gases in the outside air intake.  
Additionally, monitors in the Control Room will detect low oxygen 
levels and high levels of chlorine and ammonia. The CRVS may be 
placed in the incident mode with no outside air makeup (i.e. 100% 
incident mode) to respond to these conditions. Instrumentation 
for toxic gas monitoring is governed by the 1P3 Technical 
Requirements Manual (TRM) ( Ref. 4). Generally, the manually 
initiated actions of the toxic gas isolation state are more 
restrictive, and will override the actions of the emergency 
radiation state.  

A single train will create a slight positive pressure in the 
control room. The CRVS operation in maintaining the control room 
habitable is discussed in the FSAR, Section 9.9 (Ref. 1).  

The CRVS is designed in accordance with Seismic Category I 
requi rements.
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BACKGROUND (Continued) 

The CRVS is designed to maintain the control room environment for 
30 days of continuous occupancy after a Design Basis Accident 
(DBA) without exceeding a 5 rem whole body dose or 30 rem to the 
thyroid.  

APPLICABLE SAFETY ANALYSES 

The CRVS components are arranged in redundant, safety 
related ventilation trains. The location of components and 
ducting within the control building envelope ensures an adequate 
supply of filtered air to all areas requiring access. The CRVS 
provides airborne radiological protection for the control room 
operators, as demonstrated by the control room accident dose 
analyses for the most limiting design basis accident (i.e., DBA 
LOCA) fission product release presented in the FSAR, Chapter 14 
(Ref. 2).  

Radiation monitor R-1 is not required for the Operability of the 
Control Room Ventilation System because control room isolation is 
initiated by the safety injection signal in MODES 1, 2, 3, 4, and 
control room isolation is not required for maintaining radiation 
exposure within General Design Criteria 19 limits following a fuel 
handling accident or gas-decay-tank rupture.  

The worst case active failure of a redundant component of the 
CRVS, assuming a loss of offsite power, does not impair the 
ability of the system to perform its design function. However, 
the original CRVS design was not required to meet single failure 
criteria and, although upgraded from the original design, CRVS 
does not satisfy all requirements in IEEE-279 for single failure 
tolerance. Note that the required recirculation rates are 
demonstrated with surveillance tests conducted with the air 
conditioning system (CRACS) operating. An inoperable CRACS fan 
will affect the flow balance of tdhe CRVS due to interconnected 
ductwork. Therefore, if the fan associated with one of the air
conditioning units governed by LCO 3.7.12 is inoperable, 
Conditions in both LCO 3.7.11, Control Room Ventilation System,
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APPLICABLE SAFETY ANALYSES (continued) 

and LCO 3.7.12, Control Room Air Conditioning System (CRACS), will 
apply.  

The CRVS satisfies Criterion 3 of 10 CFR 50.36.  

LCO Two CRVS trains are required to be OPERABLE to ensure that at 
least one is available. Total system failure could result in 
exceeding a dose of 5 rem whole body or 30 rem to the thyroid of 
the control room operator in the event of a large radioactive 
release.  

The CRVS is considered OPERABLE when the individual components 
necessary to limit operator exposure are OPERABLE in both trains.  
A CRVS train is OPERABLE when the associated: 

a. A Filter booster fan and an air-conditioning unit fan 
powered from the same safeguards power train are OPERABLE; 

b. HEPA filters and charcoal adsorbers are not excessively 
restricting flow, and are capable of performing their 
filtration functions; and 

c. Ductwork, valves, and dampers are OPERABLE or in the 
incident mode, and air circulation can be maintained.  

In addition, the control room boundary must be maintained, 
including the integrity of the walls, floors, ceilings, ductwork, 
and access doors.  

Instrumentation for toxic gas monitoring is governed by the IP3 
Technical Requirements Manual (TRM) ( Ref. 4) and is not included 
in the LCO. Note that the required recirculation rates are 
demonstrated with surveillance-tests conducted with the air 
conditioning system (CRACS) operating. An inoperable CRACS fan 
will affect the flow balance of tdhe CRVS due to interconnected 
ductwork. Therefore, if the fan associated with one of the air
conditioning units governed by LCO 3.7.12 is inoperable, 
Conditions in both LCO 3.7.11, Control Room Ventilation System,
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LCO (continued) 

and LCO 3.7.12, Control Room Air Conditioning System (CRACS), will 
apply.  

APPLICABILITY In MODES 1, 2, 3, 4 CRVS must be OPERABLE to limit operator 
exposure during and following a DBA.  

The CRVS is not required in MODE 5 or 6, or during movement of 
irradiated fuel assemblies and core alterations because analysis 
indicates that isolation of the control room is not required for 
maintaining radiation exposure within acceptable limits following 
a fuel handling accident or gas decay tank rupture.  

Administrative controls address the role of the CRVS in 
maintaining control room habitability following an event at Indian 
Point Unit 2.  

ACTIONS A.1 

When one CRVS train is inoperable, action must be taken to restore 
OPERABLE status within 7 days. In this Condition, the remaining 
OPERABLE CRVS train is adequate to perform the control room 
protection function. However, the overall reliability is reduced 
because a single failure in the OPERABLE CRVS train could result 
in loss of CRVS function. The 7 day Completion Time is based on 
the low probability of a DBA occurring during this time period, 
and ability of the remaining train to provide the required 
capability.  

B.1 

When neither CRVS train is Operable, action must be taken to 
restore at least one train to OPERABLE status within 72 hours.  
The 72 hour Completion Time is acceptable because of the low 
probability of a DBA occurring during this time period.
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ACTIONS (continued) 

C.1 and C.2 

If Required Actions A.1 or B.1 are not met within the required 
Completion Time, the unit must be placed in a MODE that minimizes 
accident risk. To achieve this status, the unit must be placed in 
at least MODE 3 within 6 hours, and in MODE 5 within 36 hours.  
The allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.11.1 

Standby systems should be checked periodically to ensure that they 
function properly. As the environment and normal operating 
conditions on this system are not too severe, testing each train 
once every month provides an adequate check of this system. Note 
that a CRVS train includes both the filter booster fan and an air
conditioning unit fan powered from the same safeguards power 
train. The 31 day Frequency is based on the reliability of the 
equipment and the two train redundancy availability.  

SR 3.7.11.2 

This SR verifies that the required CRVS testing is performed in 
accordance with the Ventilation Filter Testing Program (VFTP).  
The CRVS filter tests are in accordance with the sections of 
Regulatory Guide 1.52 (Ref. 3) identified in the VFTP. The VFTP 
includes testing the performance of the HEPA filter, charcoal 
adsorber efficiency, minimum flow rate, and the physical 
properties of the activated charcoal. Specific test Frequencies 
and additional information are discussed in detail in the VFTP.
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SURVEILLANCE REQUIREMENTS (continued) 

SR 3.7.11.3 

This SR verifies that each CRVS train starts and operates on an 
actual or simulated actuation signal. The Frequency of 24 months 
is based on operating experience which has demonstrated this 
Frequency provides a high degree of assurance that the booster 
fans will operate and dampers actuate to the correct position when 
required.  

SR 3.7.11.4 

This SR verifies the integrity of the control room enclosure, and 
the assumed inleakage rates of the potentially contaminated air.  
The control room positive pressure, with respect to potentially 
contaminated adjacent areas, is periodically tested to verify 
proper functioning of the CRVS. During the operation in the 
incident mode with outside air makeup (i.e. 10% incident mode), 
the CRVS is designed to maintain the control room at a slight 
positive pressure with respect to adjacent areas in order to 
prevent unfiltered inleakage. The CRVS is designed to maintain 
this positive pressure with very low volumes of outside air 
makeup. Due to the difficulty of adjusting and maintaining the 
flow dampers to provide a low flow, it was determined that the 
damper should be adjusted to provide a flow of approximately 
250 cfm (2.5% outside air makeup). Note that the higher the 
volume of outside air makeup to the Control Room, the higher the 
thyroid dose to the operators during an accident. The acceptance 
criteria of 400 cfm (4.0% outside air makeup) is the volume used 
in the Control Room dose assessment.  

The SR Frequency of 24 months on a staggered test basis is 
acceptable because operating experience has demonstrated that the 
control room boundary is not normally disturbed. Staggered 
testing is acceptable because the SR is primarily a verification 
of Control Room integrity because fan operation is tested 
elsewhere.
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REFERENCES 1. FSAR, Section 9.9.  

2. FSAR, Chapter 14.  

3. Regulatory Guide 1.52, Rev. 2.  

4. IP3 Technical Requirements Manual.
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B 3.7.12 Control Room Air Conditioning System (CRACS) 

BASES 

BACKGROUND The CRACS provides temperature control for the control room 
following isolation of the control room.  

The CRACS consists of two trains that provide cooling of 
recirculated control room air. Each train consists of, cooling 
coils, instrumentation, and controls to provide for control room 
temperature control. The CRACS (CRACS 31 and CRACS 32) are 
powered from safeguards power trains 5A (EDG 33) and 6A (EDG 32), 
respectively. The CRACS units are supplied with cooling water 
from the essential service water header and each unit is capable 
of performing its design function during an accident with a 
service water inlet temperature 950F.  

The CRACS is an emergency system, parts of which may also operate 
during normal unit operations. Each CRACS unit is sized to 
provide 60% of the cooling capacity required during normal 
operation and 100% of the cooling capacity required during an 
accident. The CRACS operation in maintaining the control room 
temperature is discussed in the FSAR, Section 9.9 (Ref. 1).  

During normal operation, five supplemental air-conditioning units 
in the Control Room are available to supplement the cooling 
capacity of the CRACS. These units also provide Control Room 
heating. These five supplemental air-conditioning units are not 
assumed to be available during a blackout or design basis 
accident and, therefore, are not governed by Technical 
Speci fi cations.  

APPLICABLE SAFETY ANALYSES 

The design basis of the CRACS is to maintain the control 
room temperature for 30 days of continuous occupancy.  

The CRACS components are arranged in redundant, safety related 
trains. The CRACS is designed so that the functional capability
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B 3.7.12 

BASES 

APPLICABLE SAFETY ANALYSES (continued), 

of the Control Room is maintained at all times, including a 
Design Basis Accident. Functional capability of the Control Room 
means that the ambient temperature for safety equipment located 
in this room will not exceed 108.20F. Control Room safety 
equipment is specified to a temperature of 120°F and the 108.20F 
limit for Control room temperature is sufficient to account for 
the temperature rise in the enclosed cabinets. Functional 
capability of the Control Room can be maintained by one train of 
CRACS being cooled by the essential service water system assuming 
the ultimate heat sink temperature is 5 950F. Analysis indicates 
that under worst case conditions, the Control Room temperature 
could rise to approximately 106 0F following the loss of one CRACS 
train assuming all lights, except emergency lights, are turned 
off (Ref.1). Detectors and controls are provided for control 
room temperature control. The CRACS is designed in accordance 
with Seismic Category I requirements. The CRACS is capable of 
removing sensible and latent heat loads from the control room, 
which include consideration of equipment heat loads and personnel 
occupancy requirements, to ensure equipment OPERABILITY.  

A failure of a component of the CRACS, assuming a loss of offsite 
power, does not impair the ability of the system to perform its 
design function. However, the original CRACS design was not 
required to meet single failure criteria and, although upgraded 
from the original design, CRACS does not satisfy all requirements 
in IEEE-279 for single failure tolerance.  

The CRACS satisfies Criterion 3 of 10 CFR 50.36.  

LCO Two trains of the CRACS are required to be OPERABLE to ensure 
that at least one is available, assuming a single failure 
disabling the other train. Total system failure could result in 
the equipment operating temperature exceeding limits in the event 
of an accident.  

The CRACS is considered to be OPERABLE when the individual 
components necessary to maintain the control room temperature are 
OPERABLE in both trains. These components include the cooling
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BASES 

LCO (continued) 

coils and common temperature control instrumentation. In 
addition, the CRACS must be operable to the extent that air 
circulation can be maintained.  

Note that the required recirculation rates are demonstrated with 
surveillance tests conducted with the air conditioning system 
(CRACS) operating. An inoperable CRACS fan will affect the flow 
balance of the CRVS due to interconnected ductwork. Therefore, 
if the fan associated with one of the air-conditioning units 
governed by LCO 3.7.12 is inoperable, Conditions in both LCO 
3.7.11, Control Room Ventilation System, and LCO 3.7.12, Control 
Room Air conditioning System (CRACS), will apply.  

APPLICABILITY In MODES 1, 2, 3 and 4, the CRACS must be OPERABLE to ensure that 
the control room temperature will not exceed equipment 
operational requirements following isolation of the control room.  

The CRACS is not required in MODE 5 or 6, or during movement of 
irradiated fuel assemblies and core alterations because analysis 
indicates that isolation of the control room is not required for 
maintaining radiation exposure within acceptable limits following 
a fuel handling accident or gas decay tank rupture.  

ACTIONS A.1 

With one CRACS train inoperable, action must be taken to restore 
OPERABLE status within 30 days. In this Condition, the remaining 
OPERABLE CRACS train is adequate to maintain the control room 
temperature within limits. However, the overall reliability is 
reduced because a single failure in the OPERABLE CRACS train 
could result in loss of CRACS function. The 30 day Completion 
Time is based on the low probability of an event requiring 
control room isolation, the consideration that the remaining 
train can provide the required protection, and that alternate 
nonsafety related cooling means are typically available.
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BASES 

ACTIONS (continued) 

B.i 

When neither CRAGS train is Operable, action must be taken to 
restore at least one train to OPERABLE status within 72 hours.  
The 72 hour Completion Time is acceptable because of the low 
probability of a DBA occurring during this time period and 
because alternate nonsafety cooling means are typically 
available.  

C.1 and C.2 

If Required Actions A.1 or B.1 are not met within the required 
Completion Time, the unit must be placed in a MODE that minimizes 
the risk. To achieve this status, the unit must be placed in at 
least MODE 3 within 6 hours, and in MODE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit 
systems.  

SURVEILLANCE REQU IREMENTS 

SR 3.7.12.1 

This SR verifies that the heat removal capability of the system 
is sufficient to remove the heat load assumed in the control 
room. This SR consists of a combination of testing and 
calculations. The 24 month Frequency is appropriate since 
significant degradation of the CRACS is slow and is not expected 
over this time period.  

REFERENCES 1. FSAR, Section 9.9.
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B 3.7 PLANT SYSTEMS 

B 3.7.13 Fuel Storage Building Emergency Ventilation System (FSBEVS) 

BASES 

BACKGROUND The FSBEVS filters airborne radioactive particulates from the 
area of the fuel pool following a fuel handling accident. The 
FSBEVS, in conjunction with other normally operating systems, 
also provides environmental control of temperature and humidity 
in the fuel storage building.  

The Fuel Storage Building (FSB) ventilation system maintains 
environmental conditions in the building enclosing the spent fuel 
pit and consists of the following: 

Two FSB air tempering units with associated ventilation 

supply fans and ventilation supply isolation dampers; 

One FSB exhaust fan and associated outlet damper; 

One FSB exhaust filtration unit consisting of roughing, 
HEPA, and charcoal filters which includes the pneumatically 
operated inlet and outlet dampers for the carbon filter and 
manually operated dampers that allow the carbon filter to 
be bypassed; 

Inflatable seals on man doors and truck door, 

Area Radiation Monitor (R-5) consisting of an extended 
range area monitor used to measure the area radiation 
fields of the Fuel Storage Building; and, 

Ductwork, dampers, and instrumentation needed to support 
system operation, 

During normal operation, the FSB air tempering units and 
associated ventilation supply fans and the FSB exhaust fan 
operate, as necessary, to ventilate and, if necessary, heat the 
FSB. One or both FSB air tempering units are used to supply 
outside air to the south end of the FSB and the FSB exhaust fan 
is used to exhaust air from the north end of the FSB through the 
roughing filters and HEPA filters and is released to the
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BASES 

BACKGROUND (Continued) 

environment via the plant vent. FSB air flow is directed from 
radiologically clean to less clean areas to prevent the spread of 
contamination. Additionally, the FSBEVS is designed so that the 
exhaust fan capacity is greater than the supply fan(s) capacity 
so that the FSB is normally maintained at a slight negative 
pressure. This ensures that ventilation air-leaving-the-FSB 
passes through the filters and HEPA in the exhaust filtration 
unit and is released to the environment via the plant vent. When 
not handing irradiated fuel in the FSB, the carbon filter in the 
exhaust filtration unit is normally bypassed to extend the life 
of the charcoal. In this configuration, the manually operated 
charcoal filter bypass dampers are left open and the 
automatically operated charcoal filter face dampers (inlet and 
outlet dampers) are closed.  

During irradiated fuel handling activities in the FSB. the FSBEVS 
is operated as described above except that the manually operated 
charcoal filter bypass dampers are closed and the charcoal filter 
face dampers (inlet and outlet dampers) are opened. In this 
configuration, the FSB is still maintained at a slight negative 
pressure but all FSB ventilation exhaust is directed through the 
roughing filters, HEPA filters, and charcoal filters and is 
released to the environment via the plant vent.  

Following an Area Radiation Monitor (R-5) signal or manual 
actuation to the emergency mode of operation, the ventilation 
supply fans stop automatically and the associated ventilation 
supply dampers close automatically. The charcoal filter face 
dampers (inlet and outlet dampers) open automatically, if not 
already open. Additionally, the rolling truck door closes, if 
open, and the inflatable seals on the man doors and truck door 
are actuated. The FSB exhaust fan continues to operate. With 
the FSB ventilation supply stopped and the FSB boundary secured, 
the FSB exhaust fan is capable of maintaining the FSB at a 
pressure g -0.5 inches water gauge with respect to atmospheric 
pressure with the exhaust flow rate 20,000 cfm. Ventilation 
dampers required to establish the boundary or flow path (e.g., 
air tempering unit ventilation supply inlet dampers) will fail
safe into the required emergency mode position. Note that the
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BASES 

BACKGROUND (Continued) 

inflatable seals on man doors and truck door are not required for 
maintaining the FSB at these required post accident conditions.  

A push button switch adjacent to the 95' elevation door leading 
to the Fan House allows the Fuel Storage Building Exhaust Fan to 
be momentarily shut down and air removed from the man door seal 
to allow the door to be opened for FSB ingress or egress when in 
the emergency mode of operation. The fan will automatically 
restart and the door is resealed after a preset time has elapsed 
(approximately 30 seconds).  

The FSBEVS is discussed in the FSAR, Sections 9.5, and 14.2 
(Refs. 1 and 2, respectively).  

APPLICABLE SAFETY ANALYSES 

The FSBEVCS design basis is established by the consequences of 
the limiting Design Basis Accident (DBA), which is a fuel 
handling accident. The analysis for a fuel handling accident 
assumes that the FSB exhaust fan can maintain the FSB at a slight 
negative pressure (i.e., -0.125 inches water gauge) with 
respect to atmospheric pressure with the exhaust flow rate 
< 20,000 cfm. Under these conditions, all FSB ventilation 
exhaust is assumed to be directed through the roughing filters, 
HEPA filters, and charcoal filters and is released to the 
environment via the plant vent. This ensures that offsite post 
accident dose rates are within required limits. Although this 
LCO requires the OPERABILITY of the FSBEVS whenever irradiated 
fuel assemblies are being moved within the FSB, analysis 
indicates that offsite post accident dose rates will be within 
required limits without the operation of the FSBEVS if the 
irradiated fuel has had a continuous 45 day decay period. This 
analysis is described in Reference 2.  

The FSBEVS satisfies Criterion 3 of 10 CFR 50.36.
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BASES 

LCO This LCO requires that the Fuel Storage Building Emergency 
Ventilation System is OPERABLE and the FSB boundary is intact.  
This ensures that the required negative pressure is maintained in 
the FSB and FSB ventilation exhaust is directed through the 
roughing filters, HEPA filters, and charcoal filters and is 
released to the environment via the plant vent. Failure of the 
FSBEVS or the FSB boundary could result in the atmospheric 
release from the fuel storage building exceeding the 10 CFR 100 
(Ref. 3) limits in the event of a fuel handling accident.  

The FSBEVS is considered OPERABLE when the individual components 
necessary to control exposure in the fuel storage building are 
OPERABLE. FSBEVS is considered OPERABLE when its associated: 

a. Exhaust fan is OPERABLE; 

b. Roughing filter, HEPA filter and charcoal adsorber are not 
excessively restricting flow, and are capable of performing 
their filtration function; 

c. Ductwork and dampers are OPERABLE as needed to ensure air 
circulation can be maintained through the filter; and 

d. Ventilation supply fan trip function and ventilation supply 
isolation dampers closure function are OPERABLE or secured 
in incident position; and 

e. FSBEVS charcoal filter bypass dampers are closed and leak 
tested.  

The inflatable seals on man doors and truck door are not required 
for maintaining the FSB at these required post accident 
conditions. Additionally, the FSBEVS is not rendered inoperable 
when the FSBEVS exhaust fan is momentarily shut down and air 
removed from the door seal to allow the door to be opened for FSB 
ingress or egress when in the emergency mode of operation.  

Requirements for the OPERABILITY of the Area Radiation Monitor 
(R-5) and associated instrumentation that initiates the FSBEVS 
are addressed in LCO 3.3.8, "Fuel Storage Building Emergency 
Ventilation System Actuation Instrumentation."
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LCO (continued) 

Requirements for leak testing the FSBEVS charcoal filter bypass 
dampers following closure are governed by the IP3 FSAR.  

APPLICABILITY During movement of irradiated fuel in the fuel storage building, 
the FSBEVS is required to be OPERABLE to mitigate the 
consequences of a fuel handling accident.  

ACTIONS A.1 

When the FSBEVS is inoperable during movement of irradiated fuel 
assemblies in the fuel storage building, action must be taken to 
place the unit in a condition in which the LCO does not apply.  
Action must be taken immediately to suspend movement of 
irradiated fuel assemblies in the fuel storage building. This 
does not preclude the movement of fuel to a safe position.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.13.1 

This SR requires periodic verification that the FSBEVS charcoal 
filter bypass dampers are installed and leak tested. This SR is 
performed by a visual verification that the bypass dampers are 
installed and an administrative verification that required leak 
testing was performed following the last installation of the 
dampers. Requirements for leak testing the FSBEVS charcoal filter 
bypass dampers following closure are governed by the IP3 FSAR.  

This SR is performed prior to movement of irradiated fuel 
assemblies in the fuel storage building, and once per 92 days 
thereafter. The 92 day Frequency is appropriate because the 
bypass dampers are operated under administrative controls which 
provides a high degree of assurance that the dampers will remain
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BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.7.13.1 (continued) 

in the required position. This Frequency has been shown to be 
acceptable through operating experience.  

SR 3.7.13.2 

Standby systems should be checked periodically to ensure that 
they function properly. As the environmental and normal 
operating conditions on this system are not severe, testing the 
FSBEVS once every 31 days provides an adequate check on this 
system. Systems are operated for 15 minutes to demonstrate the 
function of the system. The 31 day Frequency is based on the 
known reliability of the equipment.  

SR 3.7.13.3 

This SR verifies that the required FSBEVS testing is performed in 
accordance with the Ventilation Filter Testing Program (VFTP).  
The FSBEVS filter tests are in accordance with the applicable 
portions of Regulatory Guide 1.52 (Ref. 4) as specified in the 
VFTP. The VFTP includes testing HEPA filter performance, 
charcoal adsorber efficiency, minimum system flow rate, and the 
physical properties of the activated charcoal (general use and 
following specific operations). Specific test frequencies and 
additional information are discussed in detail in the VFTP.  

SR 3.7.13.4 

This SR verifies that the FSBEVS starts and operates on an actual 
or simulated actuation signal. The 92 day Frequency ensures that 
the SR is performed within a short time prior to a potential need 
for the FSBEVS and allows the SR to be performed only once prior 
to or during a refueling outage. This SR Frequency is based on 
the demonstrated reliability of the system.  

SR 3.7.13.5 

This SR verifies the integrity of the fuel storage building 
enclosure. The ability of the fuel building to maintain negative
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B 3.7.13 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.7.13.5 (continued) 

pressure with respect to potentially uncontaminated adjacent 
areas is periodically tested to verify proper function of the 
FSBEVS. During the normal mode of operation, the FSBEVS is 
designed to maintain a slight negative pressure in the fuel 
storage building, to prevent unfiltered LEAKAGE. This test 
verifies that the FSB exhaust fan can maintain the FSB at a 
slight negative pressure (i.e., -0.125 inches water gauge) with 
respect to atmospheric pressure with the exhaust flow rate 

20,000 cfm during a fuel handling accident. The Frequency of 
24 months is consistent with the guidance provided in NUREG-0800, 
Section 6.5.1 (Ref. 5).  

REFERENCES 1. FSAR, Section 9.5.  

2. FSAR, Section 14.2.  

3. 10 CFR 100.  

4. Regulatory Guide 1.52 (Rev. 2).  

5. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.
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B 3.7 PLANT SYSTEMS 

B 3.7.14 Spent Fuel Pit Water Level 

BASES

BACKGROUND The minimum water level in the spent fuel pit meets the 
assumptions of iodine decontamination factors following a fuel 
handling accident. The specified water level shields and 
minimizes the general area dose when the storage racks are filled 
to their maximum capacity. The water also provides shielding 
during the movement of spent fuel.  

A general description of the spent fuel pit design and the Spent 
Fuel Cooling and Cleanup System is given in the FSAR, Section 9.5 
(Ref. 1). The assumptions of the fuel handling accident are 
given in the FSAR, Section 14.2 (Ref. 2).

APPLICABLE SAFETY ANALYSES 

The minimum water level in the spent fuel pit meets 
the assumptions of the fuel handling accident described in 
FSAR, Section 14.2 (Ref. 2). The resultant 2 hour thyroid dose 
per person at the exclusion area boundary is a small fraction of 
the 10 CFR 100 (Ref. 3) limits.  

According to Reference 2, there is 23 ft of water between the top 
of the damaged fuel bundle and the fuel pool surface during a 
fuel handling accident. With 23 ft of water, the assumptions of 
Reference 2 can be used directly. In practice, this LCO 
preserves this assumption for the bulk of the fuel in the storage 
racks.  

The Spent Fuel Pit water level satisfies Criteria 2 and 3 of 10 
CFR 50.36.

The spent fuel pit water level is required to be t 23 ft over the 
top of irradiated fuel assemblies seated in the storage racks.  
The specified water level preserves the assumptions of the fuel
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BASES

[CO (continued)

handling accident analysis (Ref. 2). As such, it is the minimum 
required for fuel storage and movement within the spent fuel pit.

APPLICAB ILITY This LCO applies during movement of irradiated fuel assemblies in 
the spent fuel pit, since the potential for a release of fission 
products exists.

ACTIONS

Required Action A.1 is modified by a Note indicating that 
LCO 3.0.3 does not apply.  

When the initial conditions for prevention of an accident cannot 
be met, steps should be taken to preclude the accident from 
occurring. When the spent fuel pit water level is lower than the 
required level, the movement of irradiated fuel assemblies in the 
spent fuel pit is immediately suspended to a safe position. This 
action effectively precl udes the occurrence of a fuel handling 
accident. This does not preclude movement of a fuel assembly to 
a safe position.  

If moving irradiated fuel assemblies while in MODE 5 or 6, 
LCO 3.0.3 would not specify any action. If moving irradiated 
fuel assemblies while in MODES 1, 2, 3, and 4. the fuel movement 
is independent of reactor operations. Therefore, inability to 
suspend movement of irradiated fuel assemblies is not sufficient 
reason to require a reactor shutdown.

SURVEILLANCE REQUIREMENTS 

SR 3.7.14.1 

This5 SR yerifi es sufficient spent fuel pit water is available in 
the event of a fuel handling accident. The water level in the
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BASES

SUR VEI LLANCE REQUIREMENTS

SR 3.7.14.1 (continued) 

spent fuel pit must be checked periodically. The 7 day Frequency 
is appropriate because the volume in the spent fuel pit is 
normally stable. Water level changes are controlled by plant 
procedures and are acceptable based on operating experience.  

During refueling operations, the level in the spent fuel pit is 
normally in equilibrium with the refueling canal and reactor 
cavity, and the level in the refueling reactor cavity is checked 
daily in accordance with SR 3.9.6.1.

REFERENCES 1. FSAR, Section 9.5.  

2. FSAR, Section 14.2.  

3. 10 CFR 100.11.
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B 3.7 PLANT SYSTEMS 

B 3.7.15 Spent Fuel Pit Boron Concentration 

BASES

BACKGROUND In the Maximum Density Rack (MDR) design, the spent fuel storage 
pool is divided into two separate and distinct regions. The 
layout of the IP3 MDR is shown in Figure B 3.7.16-1. As shown in 
Figure B 3.7.16-1, Region 1 (Columns SS-ZZ, Rows 35-64) includes 
240 storage positions and Region 2 (Columns A-RR, Rows 1-34) 
includes 1105 storage positions. Region 1 is analyzed for 
storage of high-enrichment and low-burnup fuel. Region 2 is 
analyzed for storage of fuel with either higher burnup or lower 
enrichment. Each region has been separately analyzed for close 
packed storage when all cells in that region contain fuel of the 
highest reactivity stored in accordance with LCO 3.7.16, Spent 
Fuel Assembly Storage. This analysis is the basis for the 
restrictions on fuel storage locations established by LCO 3.7.16.  

Limits, based on a combination of initial enrichment and burnup, 
are used to determine if a fuel assembly must be stored in 
region 1 or if the fuel assembly may be stored in either region 1 
or region 2. Fuel with the highest initial enrichments are 
subject to additional restrictions even when stored in region 1.  
Fuel assemblies with an initial enrichment > 5.0 wt% U-235 cannot 
be stored in the spent fuel pit in accordance with paragraph 
4.3.1.1 in Section 4.3, Fuel Storage.  

The water in the spent fuel pit normally contains soluble boron, 
which results in large subcriticality margins under actual 
operating conditions. However, the NRC guidelines, based upon 
the accident condition in which all soluble poison is assumed to 
have been lost, specify that the limiting keff of 0.95 be 
evaluated in the absence of soluble boron. Hence, the design of 
both regions is based on the use of unborated water, which 
maintains each region in a subcritical condition during normal 
operation with the regions fully loaded when fuel storage 
locations, enrichment and burnup are in conformance with analysis 
assumptions as specified in LCO 3.7.16. The double contingency 
principle discussed in ANSI N-16.1-1975 and the April 1978 NRC 
letter (Ref. 1) allows credit for soluble boron under other 
abnormal or accident conditions, because only a single accident
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BASES 

BACKGROUND (Continued) 

need be considered at one time. For example, the accident 
scenarios include movement of fuel from Region 1 to Region 2, or 
accidental misloading of a fuel assembly in Region 1. This event 
could increase the potential for criticality of the spent fuel 
pit. To mitigate these postulated criticality related accidents, 
boron concentration is verified by SR 3.7.15.1 to be within the 
limits specified in this LCO prior to movement of fuel assemblies 
in the spent fuel pit. Safe operation of the MDR with no 
movement of assemblies is achieved by controlling the location of 
each assembly in accordance with LCO 3.7.16, "Spent Fuel Assembly 
Storage." Prior to movement of an assembly, it is necessary to 
perform SR 3.7.15.1.  

APPLICABLE SAFETY ANALYSES 

Most accident conditions do not result in an increase in 
the reactivity of either of the two regions. Examples of 
these accident conditions are the loss of cooling (reactivity 
increase with decreasing water density) and the dropping of a 
fuel assembly on the top of the rack. However, accidents can be 
postulated that could increase the reactivity. This increase in 
reactivity is unacceptable with unborated water in the storage 
pool. Thus, for these accident occurrences, the presence of 
sol ubl e boron in the storage pool prevents criticality in both 
regions. The postulated accidents are basically of two types. A 
fuel assembly could be incorrectly transferred from Region 1 to 
Region 2 (e.g., an unirradiated fuel assembly or an 
insufficiently depleted fuel assembly). The second type of 
postulated accidents is associated with a fuel assembly which is 
dropped adjacent to the fully loaded storage rack. This could 
have a small positive reactivity effect on the Region. However, 
the negative reactivity effect of the soluble boron compensates 
for the increased reactivity caused by either one of the two 
postulated accident scenarios. The accident analyses is 
described in References 2 and 3.  

The concentration of dissolved boron in the spent fuel pit 
satisfies Criterion 2 of 10 CFR 50.36.
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BASES

The spent fuel pit boron concentration is required to be 
: 1000 ppm. The specified concentration of dissolved boron in 
the spent fuel pit preserves the assumptions used in the analyses 
of the potential critical accident scenarios as described in 
Reference 3. This concentration of dissolved boron is the 
minimum required concentration for fuel assembly storage and 
movement within the spent fuel pit until a spent fuel pit 
verification confirms that there are no mis-loaded fuel 
assemblies. With no mis-loaded fuel assemblies and unborated 
water, the spent fuel pit design is sufficient to maintain the 
core at keff :5 0.95.

APPLICABI LITY

ACTIONS

This LCO applies whenever fuel assemblies are stored in the spent 
fuel pit, until a complete spent fuel pit verification has been 
performed on all fuel that was moved since the last verification 
following the last movement of fuel assemblies in the spent fuel 
pit. This LCO does not apply following the verification, since 
the verification would confirm that there are no misloaded fuel 
assemblies. With no further fuel assembly movements in progress, 
there is no potential for a misloaded fuel assembly or a dropped 
fuel assembly.

A.1. A.2.1 and A.2.2 

The Required Actions are modified by a Note indicating that 
LCO 3.0.3 does not apply.  

When the concentration of boron in the spent fuel pit is less 
than required, immediate action must be taken to preclude the 
occurrence of an accident or to mitigate the consequences of an 
accident in progress. This is most efficiently achieved by 
immediately suspending the movement of fuel assemblies. The 
concentration of boron is restored simultaneously with suspending 
movement of fuel assemblies. Alternatively, beginning a 
verification of the Spent Fuel Pit fuel locations, to ensure 
proper locations of the fuel, can be performed. However, prior 
to resuming movement of fuel assemblies, the concentration of
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BASES 

ACTIONS A.1. A.2.1 and A.2.2 (continued) 

boron must be restored. This does not preclude movement of a 
fuel assembly to a safe position.  

If the LCO is not met while moving irradiated fuel assemblies in 
MODE 5 or 6, LCO 3.0.3 would not be applicable. If moving 
irradiated fuel assemblies while in MODE 1, 2, 3, or 4, the fuel 
movement is independent of reactor operation. Therefore, 
inability to suspend movement of fuel assemblies is not 
sufficient reason to require a reactor shutdown.  

SURVEI LLANCE REQUIREMENTS 

SR 3.7.15.1 

This SR verifies that the concentration of boron in the spent 
fuel pit is within the required limit. As long as this SR is 
met, the analyzed accidents are fully addressed. The 7 day 
Frequency is appropriate because no major replenishment of spent 
fuel pit water is expected to take place over such a short period 
of time. This SR is not required to be met or performed if a 
spent fuel pit verification for conformance with LCO 3.7.16, 
Figures 3.7.16-1 and 3.7.16-2, has been performed on all fuel 
assemblies moved since the last verification.  

REFERENCES 1. Double contingency principle of ANSI N16.1-1975, as 
specified in the April 14, 1978 NRC letter (Section 1.2) 
and implied in the proposed revision to Regulatory 
Guide 1.13 (Section 1.4, Appendix A).  

2. SER related to Amendment 173 to Facility Operating License 
No. DPR-64, Indian Point Nuclear Generating Unit No. 3, 
April 15, 1997.
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REFERENCES (continued) 

3. 'Criticality Analysis of the Indian Point 3 Fresh and Spent 
Fuel Racks, Westinghouse Commercial Nuclear Fuel Division, 
October, 1996.
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B 3.7.16 Spent Fuel Assembly Storage 

BASES

BACKGROUND In the Maximum Density Rack (MDR) design, the spent fuel pit 
(SFP) is divided into two separate and distinct regions. The 
layout of the IP3 MDR is shown in Figure B 3.7.16-1, 1P3 Maximum 
Density Spent Fuel Pit Racks, Regions and Indexing. As shown in 
Figure B 3.7.16-1, Region 1 (i.e., Columns SS-ZZ, Rows 35-64) 
includes 240 storage positions and Region 2 (i.e., Columns A-RR, 
Rows 1-34) includes 1105 storage positions. Region 1 is analyzed 
for storage of high-enrichment and low-burnup fuel. Region 2 is 
analyzed for storage of fuel with either higher burnup or lower 
enrichment. Each region has been separately analyzed for close 
packed storage when all cells in that region contain fuel of the 
highest reactivity that is allowed by this LCO. This analysis is 
the basis for the restrictions on fuel storage locations 
established by this LCO.  

Prior to storage in the spent fuel pit, fuel assemblies are 
classified as to the level of reactivity based on the initial 
enrichment and burnup. This classification is made using Figure 
3.7.16-1, "Fuel Assembly Classification for Storage in the Spent 
Fuel Pit". This classification is used to determine in which 
region a particular fuel assembly may be stored and if additional 
restrictions must be applied to the assemblies in adjacent 
locations. Figure 3.7.16-1, "Fuel Assembly Classification for 
Storage in the Spent Fuel Pit", is used to classify each assembly 
into one of the following categories based on initial U-235 
enrichment and burnup: 

Type 2 assemblies are the least reactive assemblies and include 
any assembly for which the combination of initial enrichment and 
burnup places the assembly in the domain labeled Type 2 in 
Figure 3.7.16-1. Type 2 assemiblies may be stored in any location 
in Region 1 or Region 2 of Figure B 3.7.16-1.  

Type 1A assemblies are more reactive than Type 2 assemblies and 
include any assembly for which the combination of initial 
enrichment and burnup places the assembly in the domain labeled 
Type 1A in Figure 3.7.16-1. Type 1A assemblies must be stored in
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BACKGROUND (Continued) 

Region 1 .of Figure B 3.7.16-1 but may be stored in any location 
in Region 1.  

Type 1B assemblies are more reactive than Type 1A assemblies and 
include any assembly with an initial enrichment > 4.2 but 4.6 
wt% U-235 with a burnup that places the assembly in the domain 
labeled Type 1B in Figure 3.7.16-1. Type 1B assemblies must be 
stored in Region 1 of Figure B 3.7.16-1 but may be stored in any 
location in Region 1 except in locations that are face-adjacent 
to a Type IC assembly.  

Type 1C assemblies are the most reactive bundles permitted in 
accordance with Specification 4.3, Fuel Storage. Type 1C 
assemblies include any assembly with an initial enrichment > 4.6 
but 5.0 wt% U-235 with a burnup that places the assembly in the 
domain labeled Type IC on Figure 3.7.16-1. Type 1C assemblies 
must be stored in Region 1 of Figure B 3.7.16-1. Type 1C 
assemblies cannot be stored in Row 64 or in Column ZZ.  
Additionally, Type 1C assemblies must be stored in a location 
where all face-adjacent locations are as follows: a) occupied by 
Type 2 or Type 1A assemblies; b) occupied non-fuel components; 
or, c) empty.  

Fuel assemblies with an initial enrichment > 5.0 wt% U-235 are 
not shown on Figure 3.7.16-1 and cannot be stored in the spent 
fuel pit in accordance with paragraph 4.3.1.1 in Section 4.3, 
Fuel Storage.  

The water in the spent fuel pit normally contains soluble boron, 
which results in large subcriticality margins under actual 
operating conditions. However, the NRC guidelines, based upon 
the accident condition in which all soluble poison is assumed to 
have been lost, specify that the limiting keff of 0.95 be 
evaluated in the absence of soluble boron. Hence, the design of 
both regions is based on the use of unborated water, which 
maintains each region in a subcritical condition during normal 
operation with the regions fully loaded and fuel storage 
locations, enrichment and burnup are in conformance with analysis 
assumptions and this LCO. The double contingency principle
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BACKGROUND (Continued) 

discussed in ANSI N-16.1-1975 and the April 1978 NRC letter 
(Ref. 1) allows credit for soluble boron under other abnormal or 
accident conditions because only a single accident need be 
considered at one time. For example, the accident scenarios 
include movement of a type 1C fuel assembly from Region 1 to 
Region 2, or accidental misloading of a fuel assembly in 
Region 1. These events could increase the potential for 
criticality in the Spent Fuel Pit. To mitigate these postulated 
criticality related accidents, boron concentration is verified to 
be within the limits specified in LCO 3.7.15, Spent Fuel Pit 
Boron Concentration, prior to movement of any fuel assembly.  
Safe operation of the SFP with no movement of assemblies is 
achieved by controlling the location of each assembly in 
accordance with the accompanying LCO. However, prior to movement 
of an assembly, it is necessary to perform SR 3.7.15.1 (i.e., 
verification that the spent fuel pit boron concentration is 
within limit).  

APPLICABLE SAFETY ANALYSES 

The restrictions on the placement of fuel assemblies within the 
spent fuel pit are based on initial enrichment and burnup which 
is indicative of fuel assembly reactivity. Storage locations are 
then restricted to ensure the keff of the spent fuel pit will 
always remain < 0.95, assuming the pool to be flooded with 
unborated water. Fuel assemblies not meeting the criteria of 
Figure 3.7.16-1 may not be stored in accordance with 
Specification 4.3.1.1 in Section 4.3.  

The hypothetical accidents can only take place during or as 
a result of the movement of an assembly (References 2 and 3).  
For these accident occurrences, the presence of soluble boron in 
the spent fuel storage pit (controlled by LCO 3.7.15, "Spent Fuel 
Pit Boron Concentration") prevents criticality in both regions.  
By closely controlling the movement of each assembly and by 
checking the location of each assembly after movement, the time 
period for potential accidents may be limited to a small fraction 
of the total operating time. During the remaining time period
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APPLICABLE SAFETY ANALYSES (continued) 

with no potential for accidents, the operation may be under the 
auspices of the accompanying LCO.  

The configuration of fuel assemblies in the fuel storage pit 
satisfies Criterion 2 of 10 CFR 50.36.  

LCO Fuel assemblies stored in the spent fuel pit are classified-in 
accordance with Figure 3.7.16-1 based on initial enrichment and 
burnup which is indicative of fuel assembly reactivity. Based on 
this classification, fuel assembly storage location within the 
spent fuel pit and storage location relative to other assemblies 
is restricted in accordance with the rules established by this 
LCO.  

Fuel assemblies with an initial enrichment > 5.0 wt% U-235 are 
not shown on Figure 3.7.16-1 because fuel assemblies with this 
enrichment cannot be stored in the spent fuel pit in accordance 
with limits established in Technical Specification Section 4.3.  

APPLICABILITY This LCO applies whenever any fuel assembly is stored in the 
spent fuel pit.  

ACTIONS A.1 

Required Action A.1 is modified by a Note indicating that 
LCO 3.0.3 does not apply.  

When the configuration of fuel assemblies stored in the spent 
fuel pit is not in accordance with this LCO, the immediate action 
is to initiate action to make the necessary fuel assembly 
movement(s) to bring the configuration into compliance with this 
LCO.  

If unable to move irradiated fuel assemblies while in MODE 5 
or 6, LCO 3.0.3 would not be applicable. If unable to move 
irradiated fuel assemblies while in MODE 1, 2. 3, or 4, the
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ACTIONS A.1 (continued) 

action is independent of reactor operation. Therefore, inability; 
to move fuel assemblies is not sufficient reason to require a 
reactor shutdown.  

SURVEILLANCE REQUIREMENTS 

SR 3.7.16.1 

This SR verifies by administrative means that the initial 
enrichment and burnup of the fuel assembly in each location is in 
accordance with the accompanying LCO.

REFERENCES 1. Double contingency principle of ANSI N16.1-1975, as 
specified in the April 14, 1978 NRC letter (Section 1.2) 
and implied in the proposed revision to Regulatory 
Guide 1.13 (Section 1.4, Appendix A).  

2. SER related to Amendment 173 to Facility Operating License 
No. DPR-64, Indian Point Nuclear Generating Unit No. 3, 
April 15, 1997.

3. Criticality Analysis of the Indian Point 3 Fresh 
Fuel Racks, Westinghouse Commercial Nuclear Fuel 
October, 1996.
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B 3.7.17 Secondary Specific Activity 

BASES

BACKGROUND Activity in the secondary coolant results from steam generator 
tube outleakage from the Reactor Coolant System (RCS). Under 
steady state conditions, the activity is primarily iodines with 
relatively short half lives and, thus, indicates current 
conditions. During transients, 1-131 spikes have been observed 
as well as increased releases of some noble gases. Other fission 
product isotopes, as well as activated corrosion products in 
lesser amounts, may also be found in the secondary coolant.  

A limit on secondary coolant specific activity during power 
operation minimizes releases to the environment because of normal 
operation, anticipated operational occurrences, and accidents.  

This limit is lower than the activity value that might be 
expected from a 1 gpm tube leak (LCO 3.4.13, "RCS Operational 
LEAKAGE") of primary coolant at the limit of 1.0 pCi/gm 
(LCO 3.4.16, "RCS Specific Activity"). The steam line failure is 
assumed to result in the release of the noble gas and iodine 
activity contained in the steam generator inventory, the 
feedwater, and the reactor coolant LEAKAGE. Most of the iodine 
isotopes have short half lives, (i.e., < 20 hours).  

Operating a unit at the allowable limits could result in a 2 hour 
exclusion area boundary (EAB) or site boundary exposure of a 
small fraction (i.e., 10%) of the 10 CFR 100 (Ref. 1) limits 
(i.e., 25 rem whole body and 300 rem thyroid), or the limits 
established as the NRC staff approved licensing basis.

APPLICABLE SAFETY ANALYSES 

The accident analysis of the main steam line break (MSLB), 
as discussed in the FSAR, Chapter 14.2 (Ref. 2) assumes the 
initial secondary coolant specific activity to have a radioactive 
isotope concentration of 0.10 pCi/gm DOSE EQUIVALENT 1-131. This 
assumption is used in the analysis for determining the
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APPLICABLE SAFETY ANALYSES (continued) 

radiological consequences of the postulated accident. The 
accident analysis, based on this and other assumptions, shows 
that the radiological consequences of an MSLB do not exceed a 
small fraction of the EAB (i.e., site boundary) limits (Ref. 1) 
for whole body and thyroid dose rates.  

With the loss of offsite power, the remaining steam generators 
are available for core decay heat dissipation by venting steam to 
the atmosphere through the MSSVs and steam generator atmospheric 
dump valves (ADVs). The Auxiliary-Feedwater System supplies the 
necessary makeup to the steam generators. Venting continues 
until the reactor coolant temperature and pressure have decreased 
sufficiently for the Residual Heat Removal System to complete the 
cooldown.  

In the evaluation of the radiological consequences of this 
accident, the activity released from the steam generator 
connected to the failed steam line is assumed to be released 
directly to the environment. The unaffected steam generator is 
assumed to discharge steam and any entrained activity through the 
MSSVs and ADVs during the event. Credit is taken in the analysis 
for activity plateout or retention; however, the resultant 
radiological consequences represent a conservative estimate of 
the potential integrated dose due to the postulated steam line 
failure.  

Secondary specific activity limits satisfy Criterion 2 of 10 CFR 
50.36.  

LCO As indicated in the Applicable Safety Analyses, the specific 
activity of the secondary coolant is required to be 0.10 pCi/gm 
DOSE EQUIVALENT 1-131 to limit the radiological consequences of a 
Design Basis Accident (DBA) to a small fraction of the required 
limit (Ref. 1).  

Monitoring the specific activity of the secondary coolant ensures 
that when secondary specific activity limits are exceeded, 
appropriate actions are taken in a timely manner to place the
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LCO (continued) 

unit in an operational MODE that would minimize the radiological 
consequences of a DBA.  

APPLICABILITY In MODES 1, 2, 3, and 4. the limits on secondary specific 
activity apply due to the potential for secondary steam releases 
to the atmosphere.  

In MODES 5 and 6, the steam generators are not normally used for 
heat removal. Both the RCS and steam generators are 
depressurized, and primary to secondary LEAKAGE is minimal.  
Therefore, monitoring of secondary specific activity is not 
requi red.  

ACTIONS A.1 and A.2 

DOSE EQUIVALENT 1-131 exceeding the allowable value in the 
secondary coolant, is an indication of a problem in the RCS and 
contributes to increased post accident doses. If the secondary 
specific activity cannot be restored to within limits within the 
associated Completion Time, the unit must be placed in a MODE in 
which the LCO does not apply. To achieve this status, the unit 
must be placed in at least MODE 3 within 6 hours, and in MODE 5 
within 36 hours. The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit 
conditions from full power conditions in an orderly manner and 
without challenging unit systems.  

SURVEI LLANCE REQUIREMENTS 

SR 3.7.17.1 

This SR verifies that the secondary specific activity is within 
the limits of the accident analysis. A gamma isotopic analysis 
of the secondary coolant, which determines DOSE EQUIVALENT 1-131,
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SURVEILLANCE REQUIREMENTS

SR 3.7.17.1 (continued) 

confirms the validity of the safety analysis assumptions as to 
the source terms in post accident releases. It also serves to 
identify and trend any unusual isotopic concentrations that might 
indicate changes in reactor coolant activity or LEAKAGE. The 
31 day Frequency is based on the detection of increasing trends 
of the level of DOSE EQUIVALENT 1-131, and allows for appropriate 
action to be taken to maintain levels below the LCO limit.

REFERENCES 1. 10 CFR 100.11.  

2. FSAR, Chapter 14.2.
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B 3.8.1 AC Sources-Operating 

BASES 

BACKGROUND The unit Electrical Power Distribution System AC sources consist 
of the following: two offsite circuits (the normal or 138 kV 
circuit and the alternate or 13.8 kV circuit), each of which has 
a preferred and backup feeder; and, the onsite standby power 
circuit consisting of three diesel generators. As required by 
10 CFR 50, Appendix A, GDC 17 (Ref. 1), the design of the AC 
electrical power system provides independence and redundancy to 
ensure an available source of power to the Engineered Safety 
Feature (ESF) systems.  

The onsite plant distribution system is configured around 6.9 kV 
buses Nos. 1, 2, 3, 4, 5, and 6. All offsite power to safeguards 
buses enter the plant via 6.9 kV buses Nos.5 and 6 which are 
connected to the 138 kV (normal) offsite circuit and have the 
ability to be connected to the 13.8 kV (alternate) offsite 
circuit. 6.9 kV buses 1, 2, 3, and 4, which supply power to the 
4 reactor coolant pumps.(RCPs), typically receive power from the 
main generator via the unit auxiliary transformer (UAT) when the 
plant is at power. However, when the main generator or UAT is 
not capable of supporting this arrangement, 6.9 kV buses 1 and 2 
receive offsite power via 6.9 kV bus 5 and 6.9 kV buses 3 and 4 
receive offsite power via 6.9 kV bus 6. Following a unit trip, 
6.9 kV buses 1, 2, 3, and 4 will auto transfer (fast transfer) to 
6.9 kV buses 5 and 6 in order to receive offsite power. The 
6.9 kV buses supply power to the 480 V buses using 6.9 kV/480 V 
station service transformers (SSTs) as follows: 6.9 kV bus 5 
supplies 480 V bus 5A via SST 5; 6.9 kV bus 6 supplies 480 V bus 
6A via SST 6; 6.9 kV bus 2 supplies 480 V bus 2A via SST 2; and, 
6.9 kV bus 3 supplies 480 V bus 3A via SST 3.  

The onsite AC Power Distribution System begins with 480 V buses 
5A, 6A, 2A and 3A and is divided into 3 safeguards power trains 
(trains) consisting of the 480 volt safeguards bus(es) and 
associated AC electrical power distribution subsystems, 125 volt 
DC bus subsystems, and 120 volt vital AC instrument bus 
subsystems. The three trains are designed such that any two 
trains are capable of meeting minimum requirements for accident
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BACKGROUND (Continued) 

mitigation and/or safe shutdown. The three safeguards power 
trains are train 5A (480 volt bus 5A and associated DG 33), train 
6A (480 volt bus 6A and associated DG 32). and train 2A/3A (480 
volt buses 2A and 3A and associated DG 31).  

Offsite power is supplied to the plant from the transmission 
network by two electrically and physically separated circuits, 
the 138 kV or normal circuit and the 13.8 kV or alternate 
circuit. Each of the offsite circuits from the Buchanan 
substation into the plant is required to be supported by a 
physically independent circuit from the offsite network into the 
Buchanan substation. All offsite power enters the plant via 6.9 
kV buses Nos.5 and 6 which are connected to the 138 kV (normal) 
offsite circuit and have the ability to be connected to the 13.8 
kV (alternate) offsite circuit. This arrangement satisfies the 
requirement that at least one of the two required circuits can 
within a few seconds, provide power to safety-related equipment 
following a loss-of-coolant accident. Operator action is 
required to supply offsite power to the plant using the 13.8 kV 
(alternate) offsite source.  

The 138 kV circuit and the 13.8 kV circuit each have a preferred 
and a backup feeder that connects the circuit to the Buchanan 
substation. For both the 138 kV and 13.8 kV circuits, the 
preferred IP3 feeder is the backup IP2 feeder and the backup IP3 
feeder is the preferred IP2 feeder.  

For the 138 kV (i.e., normal) offsite circuit, IP2 and IP3 each 
have a dedicated Station Auxiliary Transformer (SAT) that can be 
supplied by either a preferred or backup feeder. The normal or 
138 kV offsite circuit, including the SAT used exclusively for 
IP3, is designed to supply all IP3 loads, including 4 operating 
RCPs and ESF loads, when using either the preferred (95331) or 
backup (95332) feeder. There are no special restrictions when 
IP2 and IP3 are both using the same 138 kV feeder concurrently.  

For the 13.8 kV (i.e., alternate) offsite circuit, there is a 
13.8 kV/6.9 kV auto-transformer associated with feeder 13W92 and 
a 13.8 kV/6.9 kV auto-transformer associated with feeder 13W93.  
Feeder 13W93 and its associated auto-transformer is the preferred
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feeder for the IP3 alternate (13.8 kV) circuit and the-backup 
feeder for the IP2 alternate (13.8 kV) circuit. Feeder 13W92 and 
its associated auto-transformer is the backup feeder for the IP3 
alternate (13.8 kV) circuit and the preferred feeder for the IP2 
alternate (13.8 kV) circuit.  

An offsite circuit consists of all breakers, transformers, 
switches, interrupting devices, cabling, and controls required to 
transmit power from the offsite transmission network to the 
onsite 480 V ESF bus(es).  

The onsite standby power source consists of 3 480 V diesel 
generators (DGs) with a separate DG dedicated to each of the 
safeguards power trains. Safeguards power train 5A (480 V bus 
5A) is supported by DG 33; safeguards power train 6A (480 V bus 
6A) is supported by DG 32; and, safeguards power train 2A/3A 
(480 V buses 2A and 3A) is supported by DG 31. A DG starts 
automatically on a safety injection (SI) signal or on an ESF bus 
undervoltage signal (refer to LCO 3.3.5, "Loss of Power (LOP) 
Diesel Generator (DG) Start Instrumentation"). After the DG has 
started, it will automatically tie to its respective bus after 
offsite power is tripped as a consequence of ESF bus 
undervoltage, independent of or coincident with an SI signal.  
The DGs will also start and operate in the standby mode without 
tying to the ESF bus on an SI signal alone. Following the trip 
of offsite power, an undervoltage signal strips nonpermanent 
loads from the ESF bus. When the DG is tied to the ESF bus, 
loads are then sequentially connected to its respective ESF bus 
by individual load timers. The sequencing logic controls the 
permissive and starting signals to motor breakers to prevent 
overloading the DG by automatic load application.  

In the event of a loss of 138 kV or normal offsite source, the 
ESF electrical loads are automatically connected to the DGs in 
sufficient time to provide for safe reactor shutdown and to 
mitigate the consequences of a Design Basis Accident (DBA) such 
as a loss of coolant accident (LOCA).  

Certain required unit loads are returned to service in a 
predetermined sequence in order to prevent overloading the DG in
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BACKGROUND (Continued) 

the process. Within 1 minute after the initiating signal is 
received, all loads needed to recover the unit or maintain it in 
a safe condition are returned to service.  

Ratings for DGs 31, 32 and 33 are consistent with the 
requirements of Regulatory Guide 1.9 (Ref. 3). The 3 DGs each 
consist of an Alco model 16-251-E engine coupled to a 
Westinghouse 2188 MV, 0.8 power factor, 900 rpm, 3 phase, 60 
cycle, 480 volt generator. Each DG has a 2 hr rating of 1950 kW 
and a continuous rating of 1750 kW. The ESF loads that are 
powered from the 480 V ESF buses are listed in Reference 2.  

APPLICABLE SAFETY ANALYSES 

The initial conditions of DBA and transient analyses in the 
FSAR, Chapter 6 (Ref. 4) and Chapter 14 (Ref. 5), assume 
ESF systems are OPERABLE. The AC electrical power sources are 
designed to provide sufficient capacity, capability, redundancy, 
and reliability to ensure the availability of necessary power to 
ESF systems so that the fuel, Reactor Cool ant System (RCS), and 
containment design limits are not exceeded. These limits are 
discussed in more detail in the Bases for Section 3.2, Power 
Distribution Limits; 3.4, Reactor Coolant System (RCS); and.  
Section 3.6, Containment Systems.  

The OPERABILITY of the AC electrical power sources is consistent 
with the initial assumptions of the Accident analyses and is 
based upon meeting the design basis of the unit. This results in 
maintaining at least 2 of the 3 safeguards power trains energized 
from either onsite or offsite AC sources during Accident 
conditions in the event of: 

a. An assumed loss of all offsite power or all onsite AC 
power; and 

b. A worst case single failure.  

The AC sources satisfy Criterion 3 of 10 CFR 50.36.
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LCO Two qualified circuits between the offsite transmission network 
and the onsite Electrical Power System and separate and 
independent DGs for each train ensure availability of the 
required power to shut down the reactor and maintain it in a safe 
shutdown condition after an anticipated operational occurrence 
(AO) or a postulated DBA.  

There are two qualified circuits (normal and alternate) from the 
transmission network at the Buchanan Station to the onsite 
electric distribution system. Each of these circuits must be 
supported by a circuit from the offsite network into the Buchanan 
substation that is physically independent from the other circuit 
to the extent practical. The circuits into the Buchanan 
substation that satisfy these requirements are 96951, 96952 and 
95891.  

The 138 kV (i.e., normal) offsite circuit consists of one of the 
following: 138 kV feeder 95331 (preferred); or, 138 kV feeder 
95332 (backup). Additionally, the 138 kV/6.9 kV station 
auxiliary transformer, circuit breakers ST5 and ST6 which supply 
6.9 kV buses 5 and 6, and the following components which are 
common to the normal and alternate offsite circuits: 

a. The 480 V bus 5A supply consisting of 6.9 kV bus 5, station 
service transformer 5, and circuit breakers SS5 and 52/5A; 

b. The 480 V bus 2A supply consisting of 6.9 kV bus 5, circuit 
breaker UT2-ST5 (including autotransfer function), 6.9 kV 
bus 2, station service transformer 2, and circuit breakers 
SS2 and 52/2A; 

c. The 480 V bus 6A supply consisting of 6.9 kV bus 6, station 
service transformer 6, and circuit breakers SS6 and 52/6A; 
and, 

d. The 480 V bus 3A supply consisting of 6.9 kV bus 6, circuit 
breaker UT3-ST6 (including autotransfer function), 6.9 kV 
bus 3, station service transformer 3, and circuit breakers 
SS3 and 52/3A.  

The 13.8 kV (i.e., alternate) offsite circuit consists of one of 
the following: 13.8 kV feeder 13W93 and its associated
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13.8/6.9 kV autotransformer (preferred); or, 13.8 kV feeder 13W92 
and its associated 13.8/6.9 kV autotransformer (backup). Circuit 
breakers GT35 and GT36, which supply 6.9 kV buses 5 and 6, and 
the following components are common to the normal and alternate 
offsite circuits: 

a. The 480 V bus 5A supply consisting of 6.9 kV bus 5, station 
service transformer 5, and circuit breakers SS5 and 52/5A; 

b. The 480 V bus 2A supply consisting of 6.9 kV bus 5, circuit 
breaker UT2-ST5 (not including autotransfer function), 6.9 
kV bus 2, station service transformer 2, and circuit 
breakers SS2 and 52/2A; 

c. The 480 V bus 6A supply consisting of 6.9 kV bus 6, station 
service transformer 6, and circuit breakers SS6 and 52/6A; 
and, 

d. The 480 V bus 3A supply consisting of 6.9 kV bus 6, circuit 
breaker UT3-ST6 (not including autotransfer function), 6.9 
kV bus 3, station service transformer 3, and circuit 
breakers SS3 and 52/3A.  

If the alternate (13.8 kV) offsite circuit is being used to 
supply power to the plant and the Unit Auxiliary Transformer is 
supplying 6.9 kV bus 1, 2, 3 or 4, the size of the 13.8 kV/6.9 kV 
auto-transformers requires that the automatic transfer of 6.9 kV 
buses 1, 2, 3, and 4 to 6.9 kV buses 5 and 6 (i.e., the offsite 
circuit) be disabled because neither 13.8 kV/6.9 kV auto
transformer is capable of supplying 4 operating RCPs. This 
requirement is not intended to preclude supplying 6.9 kV buses 1, 
2, 3, and 4 using the alternate offsite circuit via the 13.8 
kV/6.9 kV auto-transformers once sufficient loads have been 
stripped from 6.9 kV buses 1, 2, 3, and 4 to assure that the 13.8 
kV/6.9 kV auto-transformer will not be overloaded by these manual 
actions.  

If IP3 and IP2 are both using a single 13.8 kV feeder (13W92 or 
13W93), administrative controls are used to ensure that the
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13.8 kV/6.9 kV auto-transformer load restrictions will not be 
exceeded.  

Each offsite circuit must be capable of maintaining rated 
frequency and voltage, and accepting required loads during an 
accident, while connected to the ESF buses.  

Three DGs must be capable of starting, accelerating to rated 
speed and voltage, and connecting to its respective ESF bus on 
detection of bus undervoltage. This will be accomplished within 
10 seconds. Each DG must also be capable of accepting required 
loads within the assumed loading sequence intervals, and continue 
to operate until offsite power can be restored to the ESF buses.  

Proper sequencing of loads, including tripping of nonessential 
loads, is a required function for DG OPERABILITY.  

The AC sources in each safeguards power train must be separate 
and independent (to the extent possible) of the AC sources in the 
other train. For the DGs, separation and independence are 
complete.  

For the offsite AC sources, separation and independence are to 
the extent practical. A circuit may be connected to more than 
one ESF bus, and not violate separation criteria. A circuit that 
is not connected to an ESF bus is required to have OPERABLE 
automatic or manual transfer capability to the ESF buses to 
support OPERABILITY of that circuit.  

APPLICABILITY The AC sources are required to be OPERABLE in MODES 1, 2, 3, 
and 4 to ensure that: 

a. Acceptable fuel design limits and reactor coolant pressure 
.boundary limits are not exceeded as a result of AOOs or 
abnormal transients; and
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b. Adequate core cooling is provided and containment 
OPERABILITY and other vital functions are maintained in the 
event of a postulated DBA.  

The AC power requirements for MODES 5 and 6 are covered in 
LCO 3.8.2, "AC Sources-Shutdown." 

ACTIONS A.1 

To ensure a highly reliable power source remains with one offsite 
circuit inoperable, it is necessary to verify the OPERABILITY of 
the remaining required offsite circuit on a more frequent basis.  
Since the Required Action only specifies "perform," a failure of 
SR 3.8.1.1 acceptance criteria does not result in a Required 
Action not met. However, if a second required circuit fails 
SR 3.8.1.1, the second offsite circuit is inoperable, and 
Condition C, for two offsite circuits inoperable, is entered.  

A.2 

Required Action A.2, which applies only if the 13.8 kV offsite 
power circuit is being used to feed 6.9 kV buses 5 and 6 and the 
UAT is supplying 6.9 kV bus 1, 2, 3 or 4, prevents the automatic 
transfer of 6.9 kV buses 1, 2, 3, and 4 from the UAT to offsite 
power after a unit trip. Transfer of buses 1, 2, 3, and 4 from 
the UAT to offsite power could result in overloading the 13.8 
kV/6.9 kV autotransformer. Having the auto-transfer disabled 
when the 13.8 kV offsite power circuit is supplying power to 6.9 
kV buses 5 and 6 does not, by itself, cause either the 138 kV or 
13.8 kV offsite power circuit to be inoperable. This requirement 
is not intended to preclude supplying 6.9 kV buses 1, 2, 3, and 4 
using the alternate offsite circuit via the 13.8 kV/6.9 kV auto
transformers once sufficient loads have been stripped from 6.9 kV 
buses 1, 2, 3, and 4 to assure that the 13.8 kV/6.9 kV auto
transformer will not be overloaded by these manual actions.  
Automatic transfer of buses 1, 2, 3, and 4 can be disabled by 
placing 6.9 kV bus tie breaker control switches 1-5, 2-5, 3-6, 
and 4-6 in the "pull-out" position.
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Although the auto-transfer feature is normally disabled prior to 
placing the 13.8 kV offsite power circuit in service, a 
Completion Time of 1 hour ensures that the 13.8 kV circuit meets 
requirements for Operability promptly when the alternate offsite 
circuit is configured to support the response of ESF functions.  

Required Action A.3, which only applies if the train will not be 
powered automatically from an offsite source when the main 
turbine generator trips, is intended to provide assurance that an 
event coincident with a single failure of the associated DG will 
not result in a complete loss of redundant required features.  
Required safety features are designed with a redundant safety 
feature that is powered from a different safeguards power train.  
Therefore, if a required safety feature is supported by an 
inoperable offsite circuit, then the failure of the DG associated 
with that required safety feature will not result in the loss of 
a safety function because the safety function will be 
accomplished by the redundant safety feature that is powered from 
a different safeguards power train. However, if a required 
safety feature is supported by an inoperable offsite circuit-and 
the redundant safety feature that is powered from a different 
safeguards power train is also inoperable, then the failure of 
the DG associated with that required safety feature will result 
in the loss of a safety function. Required Action A.3 ensures 
that appropriate compensatory measures are taken for a Condition 
where the loss of a DG could result in the loss of a safety 
function when an offsite circuit is not OPERABLE.  

The turbine driven auxiliary feedwater pump is not required to be 
considered a redundant required feature, and, therefore, not 
required to be determined OPERABLE by this Required Action, 
because the design is such that the remaining OPERABLE motor 
driven auxiliary feedwater pump(s) is capable (without any 
reliance on the motor driven auxiliary feedwater pump powered by 
the emergency bus associated with the i noperabl e diesel 
generator) of providing 100% of the auxiliary feedwater flow 
assumed in the safety analysis.
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The Completion Time for Required Action A.3 is intended to allow 
the operator time to evaluate and repair any discovered 
inoperabilities. This Completion Time also allows for an 
exception to the normal "time zero" for beginning the allowed 
outage time "clock." In this Required Action, the Completion 
Time only begins on discovery that both: 

a. The train will not have offsite power automatically 
supplying its loads following a trip of the main turbine 
generator; and 

b. A required feature powered from another safaeguards power 
train is inoperable.  

If at any time during the existence of Condition A (one offsite 
circuit inoperable) a redundant required feature subsequently 
becomes inoperable, this Completion Time begins to be tracked.  

Discovering that offsite power is not automatically available to 
one train of the onsite Electrical Power Distribution System 
coincident with one or more inoperable required support or 
supported features, or both, that are associated with the other 
train that has offsite power, results in starting the Completion 
Times for the Required Action. Twenty-four hours is acceptable 
because it minimizes risk while allowing time for restoration 
before subjecting the unit to transients associated with 
shutdown.  

The remaining OPERABLE offsite circuit and DGs are adequate to 
supply electrical power to the two remaining safeguards power 
trains of the onsite Distribution System. The 24 hour Completion 
Time takes into account the component OPERABILITY of the 
redundant counterpart to the inoperable required feature.  
Additionally, the 24 hour Completion Time takes into account the 
capacity and capability of the remaining AC sources, a reasonable 
time for repairs, and the low probability of a DBA occurring 
during this period.
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A.4 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition A for a period that should not exceed 
72 hours. With one offsite circuit inoperable, the reliability 
of the offsite system is degraded, and the potential for a loss 
of offsite power is increased, with attendant potential for a 
challenge to the unit safety systems. In this Condition, 
however, the remaining OPERABLE offsite circuit and DGs are 
adequate to supply electrical power to the onsite Distribution 
System.  

The 72 hour Completion Time takes into account the capacity and 
capability of the remaining AC sources, a reasonable time for 
repairs, and the low probability of a DBA occurring during this 
period.  

B.1 

To ensure a highly reliable power source remains with an 
inoperable DG, it is necessary to verify the availability of the 
offsite circuits on a more frequent basis. Since the Required 
Action only specifies "perform," a failure of SR 3.8.1.1 
acceptance criteria does not result in a Required Action being 
not met. However, if a circuit fails to pass SR 3.8.1.1, it is 
inoperable. Upon offsite circuit inoperability, additional 
Conditions and Required Actions must then be entered.  

B.2 

Required Action B.2 is intended to provide assurance that a loss 
of offsite power, during the period that a DG is inoperable, does 
not result in a complete loss of redundant required features.  
Required safety features are designed with a redundant safety 
feature that is powered from a different safeguards power train.  
Therefore, if a required safety feature is supported by an 
inoperable DG, then the failure of the offsite circuit will not 
result in the loss of a safety function because the safety 
function will be accomplished by the redundant safety feature 
that is powered from a different safeguards power train (and DG).
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However, if a required safety feature is supported by an 
inoperable DG and the redundant safety feature that is powered 
from a different safeguards power train is also inoperable, then 
a loss of offsite power will result in the loss of a safety 
function. Required Action B.2 ensures that appropriate 
compensatory measures are taken for a Condition where the loss of 
offsite power could result in the loss of a safety function when 
a DG is not OPERABLE.  

The turbine driven auxiliary feedwater pump is not required to be 
considered a redundant required feature, and, therefore, not 
requi red to be determined OPERABLE by thi s Requi red Action, 
because the design is such that the remaining OPERABLE motor 
driven auxiliary feedwater pumps is capable (without any reliance 
on the motor driven auxiliary feedwater pump powered by the 
emergency bus associated with the inoperable diesel generator) of 
providing 100% of the auxiliary feedwater flow assumed in the 
safety analysis.  

The Completion Time for Required Action B.2 is intended to allow 
the operator time to evaluate and repair any discovered 
inoperabilities. This Completion Time also allows for an 
exception to the normal "time zero" for beginning the allowed 
outage time "clock." In this Required Action, the Completion 
Time only begins on discovery that both: 

a. An inoperable DG exists; and 

b. A required feature powered from another safeguards power 
train is inoperable.  

If at any time during the existence of this Condition (one DG 
inoperable) a required feature subsequently becomes inoperable, 
this Completion Time would begin to be tracked.  

Discovering one requi red DG inoperable coincident with one or 
more inoperable required support or supported features, or both, 
that are associated with either OPERABLE DG, results in starting 
the Completion Time for the Required Action. A COMPLETION TIME 
of four hours from the discovery of these events existing
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concurrently is Acceptable because it minimizes risk while 
allowing time for restoration before subjecting the unit to 
transients associated with shutdown.  

In this Condition, the remaining OPERABLE DGs and offsite 
circuits are adequate to supply electrical power to the onsi te 

Distribution System. Thus, on a component basis, single failure 
protection for the required feature's function may have been 
lost; however, function has not been lost. The 4 hour Completion 
Time takes into account the OPERABILITY of the redundant 
counterpart to the inoperable required feature. Additionally, 
the 4 hour Completion Time takes into account the capacity and 
capability of the remaining AC sources, a reasonable time for 
repairs, and the low probability of a DBA occurring during this 
period.  

B.31 ndW.32 

Required Action B.3.1 provides an allowance to avoid unnecessary 
testing of OPERABLE DG(s). If it can be determined that the, 
cause of the inoperable DG does not exist on the OPERABLE DGs, 
SR 3.8.1.2 does not have to be performed. If the cause of 
inoperability exists on other DG(s), the other DG(s) would be 
declared inoperable upon discovery and Condition E of LCO 3-.8.1 
would be entered. Once the failure is repaired, the common cause 
failure no longer exists, and Required Action B.3.1 is satisfied.  
If the cause of the initial inoperable DG cannot be confirmed not 
to exist on the remaining DG~s). performance of SR 3.8.1.2 
suffices to provide assurance of continued OPERABILITY of that 
DG.  

In the event the inoperable DG is restored to OPERABLE status 
prior to completing either B.3.1 or B.3.2, the plant corrective 
action program will continue to evaluate the common cause 
possibility. This continued evaluation, however,, is no longer 
under the 24 hour constraint imposed while in Condition B.
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According to Generic Letter 84-15 (Ref. 7), 24 hours is 
reasonable to confirm that the OPERABLE DGs are not affected by 
the same problem as the inoperable DG.  

B.4 

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition B for a period that should not exceed 
72 hours.  

In Condition B, the remaining OPERABLE DGs and offsite circuits 
are adequate to supply electrical power to the onsite 
Distribution System. The 72 hour Completion Time takes into 
account the capacity and capability of the remaining AC sources, 
a reasonable time for repairs, and the low probability of a DBA 
occurring during this period.  

C--1 and C.2 

Required Action C.1, which applies when two offsite circuits are 
inoperable, is intended to provide assurance that an event with a 
coincident single failure will not result in a complete loss of 
redundant required safety functions. The Completion Time for 
this failure of redundant required features is reduced to 
12 hours from that allowed for one train without offsite power 
(Required Action A.3). The rationale for the reduction to 
12 hours is that Regulatory Guide 1.93 (Ref. 6) allows a 
Completion Time of 24 hours for two required offsite circuits 
inoperable, based upon the assumption that three complete 
safeguards power trains are OPERABLE. When a redundant required 
feature is not OPERABLE, this assumption is not the case, and a 
shorter Completion Time of 12 hours is appropriate. These 
features are powered from redundant AC safety trains. This 
includes motor driven auxiliary feedwater pumps. Single train 
features, such as turbine driven auxiliary pumps, are included as 
discussed in the Bases for Required Action A.3.  

The Completion Time for Required Action C.1 is intended to allow 
the operator time to evaluate and repair any discovered 
inoperabilities. This Completion Time also allows for an
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exception to the normal "time zero" for beginning the allowed 
outage time "clock." In this Required Action the Completion Time 
only begins on discovery that both: 

a. All required offsite circuits are inoperable; and 

b. A required feature is inoperable.  

If at any time during the existence of Condition C (two offsite 
circuits inoperable) a required feature becomes inoperable, this 
Completion Time begins to be tracked.  

According to Regulatory Guide 1.93 (Ref. 6), operation may 
continue in Condition C for a period that should not exceed 
24 hours. This level of degradation means that the offsite 
electrical power system does not have the capability to effect a 
safe shutdown and to mitigate the effects of an accident; 
however, the onsite AC sources have not been degraded. This 
level of degradation generally corresponds to a total loss of the 
immediately accessible offsite power sources.  

Because of the normally high availability of the offsite sources, 
this level of degradation may appear to be more severe than other 
combinations of two AC sources inoperable that involve one or 
more DGs inoperable. However, two factors tend to decrease-the 
severity of this level of degradation: 

a. The configuration of the redundant AC electrical power 
system that remains available is not susceptible to a 
single bus or switching failure; and 

b. The time required to detect and restore an unavailable 
offsite power source is generally much less than that 
required to detect and restore an unavailable onsite AC 
source.  

With both of the required offsite circuits inoperable, sufficient 
onsite AC sources are available to maintain the unit in a safe 
shutdown condition in the event of a DBA or transient. In fact, 
a simultaneous loss of offsite AC sources, a LOCA, and a worst
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case single failure were postulated as a part of the design basis 
in the safety analysis. Thus, the 24 hour Completion Time 
provides a period of time to effect restoration of one of the 
offsite circuits commensurate with the importance of maintaining 
an AC electrical power system capable of meeting its design 
criteria.  

According to Reference 6, with the available offsite AC sources, 
two less than required by the LCO, operation may continue for 
24 hours. If two offsite sources are restored within 24 hours, 
unrestricted operation may continue. If only one offsite source 
is restored within 24 hours, power operation continues in 
accordance with Condition A.  

D.1 and D.2 

Pursuant to LCO 3.0.6, the Distribution System ACTIONS would not 
be entered even if all AC sources to it were inoperable, 
resulting in de-energization. When the UAT is being used to 
supply 6.9 kV buses 1, 2, 3 Or 4 and the 13.8 kV offsite circuit 
is being used to supply 6.9 kV buses 5 and 6, the autotransfer 
function is disabled. Therefore, 480 V safeguards buses 2A and 
3A (safeguards train 2A/3A) will not be automatically re
energized with offsite power following a plant trip until 
connected to the offsite circuit by operator action. Therefore, 
the Required Actions of Condition D are modified by a Note to 
indicate that when Condition D is entered with no offsite or DG 
AC source to any train, the Conditions and Required Actions for 
LCO 3.8.9, "Distribution Systems-Operating," must be immediately 
entered. This allows Condition D to provide requirements for the 
loss of one offsite circuit and one DG, without regard to whether 
a train would be de-energized during an event. LCO 3.8.9 
provides the appropriate restrictions for a train that would be 
de-energized.  

According to Regulatory Guide 1.93 (Ref. 6). operation may 
continue in Condition D for a period that should not exceed 
12 hours.
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'In Condition D. individual redundancy is lost in both the offsite 
electrical power system and the onsite AC electrical power 
system. Since power system redundancy is provided by two diverse 
sources of power, however, the reliability of the power systems 
in this Condition may appear higher than that in Condition C 
(loss of both required offsite circuits). This difference in 
reliability is offset by the susceptibility of this power system 
configuration to a single bus or switching failure. The 12 hour 
Completion Time takes into account the capacity and capability of 
the remaining AC sources, a reasonable time for repairs, and the 
low probability of a DBA occurring during this period.  

El1 

With two or more DGs inoperable, the remaining standby AC sources 
are not adequate to satisfy analysis assumptions. Thus, with an 
assumed loss of offsite electrical power, insufficient standby AC 
sources are available to power the minimum required ESF 
functions. Since the offsite electrical power system is the only 
source of AC power for this level of degradation, the risk 
associated with continued operation for a very short time could 
be less than that associated with an immediate controlled 
shutdown (the immediate shutdown could cause grid instability, 
which could result in a total loss of AC power). Since any 
inadvertent generator trip could also result in a total loss of 
offsite AC power, however, the time allowed for continued 
operation is severely restricted. The intent here is to avoid 
the risk associated with an immediate controlled shutdown and to 
minimize the risk associated with this level of degradation.  

According to Reference 6, with two or more DGs inoperable, 
operation may continue for a period that should not exceed 
2 hours.  

F.Wnd F.  

If the inoperable AC electric power sources cannot be restored to 
OPERABLE status within the requi red Completion Time, the unit 
must be brought to a MODE in which the LCO does not apply. To
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achieve this status,' the unit must be brought to at least MODE 3 
within 6 hours and to MODE 5 within 36 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging plant systems.  

G.1 and H.1 

Conditions G and H correspond to a level of degradation in which 
all redundancy in the AC electrical power supplies has been lost 
or a loss of safety function has already occurred. Therefore, no 
additional time is justified for continued operation. The unit 
is required by LCO 3.0.3 to commence a controlled shutdown.  

SURVEI LLANCE REQUIREMENTS 

The AC sources are designed to permit inspection and testing of 
all important areas and features, especially those that have a 
standby function, in accordance with 10 CFR 50, Appendix A, 
GDC 18 (Ref. 1). Periodic component tests are supplemented by 
extensive functional tests during refueling outages (under 
simulated accident conditions). The SRs for demonstrating the 
OPERABILITY of the DGs are consistent with the recommendations of 
Regulatory Guide 1.9 (Ref. 3),and Regulatory Guide 1.137 
(Ref. 8).  

Where the SRs discussed herein specify voltage and frequency 
tolerances, the following is applicable. The minimum steady 
state output voltage of 422 V is the value determined to be 
acceptable in the analysis of the degraded grid condition. This 
value allows for voltage drop to the terminals of 480 V motors.  
It also allows for voltage drops to motors and other equipment 
down through the 120 V level where minimum operating voltage is 
also usually specified as 90% of name plate rating. The 
specified maximum steady state output voltage of 500 V is equal 
to the maximum operating voltage specified for 480 V circuit 
breakers. The specified minimum and maximum frequencies of the 
DG are 58.8 Hz and 61.2 Hz, respectively. These values are
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equal to ± 2% of the 60 Hz nominal frequency and are derived from 
the recommendations given in Regulatory Guide 1.9 (Ref. 3).  

This SR ensures proper circuit continuity for the offsite AC 
electrical power supply to the onsite distribution network and 
availability of offsite AC electrical power. The breaker 
alignment verifies that each breaker is in its correct position 
to ensure that distribution buses and loads are connected to 
their preferred power source, and that appropriate independence 
of offsite circuits is maintained. Portions of this SR are 
satisfied by telephone communication with Consolidated Edison 
personnel capable of confirming the status of the offsite 
circuits. The 7 day Frequency is adequate since breaker position 
is not likely to change without the operator being aware of it 
and because 6.9 kV bus status and 13.8 kV circuit status are 
displayed in the control room.  

These SRs help to ensure the availability of the standby 
electrical power supply to mitigate DBAs and transients and to 
maintain the unit in a safe shutdown condition.  

To minimize the wear on moving parts that do not get lubricated 
when the engine is not running, these SRs are modified by a Note 
to indicate that all DG starts for these Surveillances may be 
preceded by an engine prelube period.  

For the purposes of SR 3.8.1.2, the DGs are started from standby 
conditions. Standby conditions for a DG mean that the diesel 
engine coolant and oil are being continuously circulated and 
temperature is being maintained consistent with manufacturer 
recommendations.  

SR 3.8.1.2 requires that, at a 31 day Frequency, the DG starts 
from standby conditions and achieves required voltage and 
frequency within 10 seconds. The 10 second start requirement
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SR..1.2 (continued) 

supports the assumptions of the design basis LOCA analysis in the 
FSAR, Chapter 14 (Ref. 5).  

The normal 31 day Frequency for SR 3.8.1.2 is consistent with 
Regulatory Guide 1.9 (Ref. 3). This Frequency pr 'ovides adequate 
assurance of DG OPERABILITY, while minimizing degradation 
resulting from testing. DGs have redundant 'air start motors and 
both air start motors are actuated by both channels of the start 
logic. The DG is OPERABLE when either air start motor is 
OPERABLE: however, this SR will not demonstrate that both of the 
air start motors are independently capable of starting the DG.  
If an air start motor is not capable of performing its intended 
function, a DG is inoperable until a timed start is conducted 
using the remaining air start motor. Alternately, this SR may be 
performed using one air start motor (i.e., redundant air start 
motor isolated) on a staggered basis to ensure that the DG will 
start with either air start motor.  

SR 3..1.3 

This Surveillance verifies that the DGs are capable of 
synchronizing with the offsite electrical system and accepting 
loads approximating the maximum expected accident loads. A 
minimum run time of 50 minutes is required to stabilize engine 
temperatures, while minimizing the time that the DG is connected 
to the offsite source.  

Although no power factor requirements are established by this SR.  
the DG is normally operated at a power factor between 0.8 lagging 
and 1.0. The 0.8 value is the design rating of the machine, 
while the 1.0 is an operational limitation to ensure circulating 
currents are minimized. The load band is provided to avoid 
routine overloading of the DG. Routine overloading may result in 
more frequent teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY.  

The 31 day Frequency for this Surveillance is consistent with 
Regulatory Guide 1.9 (Ref. 3).
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SR38.. (continued) 

This SR is modified by four Notes. Note 1 indicates that diesel 
engine runs for this Surveillance may include gradual loading, as 
recommended by the manufacturer, so that mechanical stress and 
wear on the diesel engine are minimized. Note 2 states that 
momentary tran sients, because of changing bus loads, do not 
invalidate this test. Similarly, momentary power factor 
transients..above- the limit do not invalidate the test. Note 3 
indicates that this Surveillance should be conducted on only one 
DG at a time in order to avoid common cause failures that might 
result from offsite circuit or grid perturbations. Note 4 
stipulates a prerequisite requirement for performance of this SR.  
A successful DG start must precede this test to credit 
satisfactory performance.  

This SR provides verification that the level of fuel oil in the 
day tank is at or above the level at which fuel oil is 
automatically added. The level is expressed as an equivalent 
volume in gallons, and is selected to ensure adequate fuel oil 
for approximately 1 hour of DG operation at full load.  

The 31 day Frequency is adequate to assure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and facility operators would be aware of any large uses 
of fuel oil during this period.  

SR 3.8.1.5 

Microbiological fouling is a major cause of fuel oil degradation.  
There are numerous bacteria that can grow in fuel oil and cause 
fouling, but all must have a water environment in order to 
survive. Removal of water from the fuel oil day tanks once every 
31 days eliminates the necessary environment for bacterial 
survival. This is the most effective means of controlling 
microbiological fouling. In addition, it eliminates the 
potential for water entrainment in the fuel oil during DG 
operation. Water may come from any of several sources, including
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BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3..8.1.5 (continued) 

condensation, ground water, rain water, contaminated fuel oil, 
and breakdown of the fuel oil by bacteria. Frequent checking for 
and removal of accumul ated water minimizes fouling and provides 
data regarding the watertight integrity of the fuel oil system.  
The Surveillance Frequencies are consistent with Regulatory 
Guide 1. *137 (Ref. 8). This SR is for preventative maintenance.  
The presence of water does not necessarily represent failure of 
this SR, provided the accumulated water is removed during the 
performance of this Surveillance.  

This Surveillance demonstrates that each required fuel oil 
transfer pump operates and transfers fuel oil from its associated 
storage tank to its associated day tank. This is required to 
support continuous operation of standby power sources. This 
Surveillance provides assurance that the fuel oil transfer pump 
is OPERABLE, the fuel oil piping system is intact, the fuel 
delivery piping is not obstructed, and the controls and control 
systems for automatic fuel transfer systems are OPERABLE.  

The design of fuel transfer systems is such that pumps operate 
automatically or must be started manually in order to maintain an 
adequate volume of fuel oil in the day tanks during or following 
DG testing. Therefore, a 31 day Frequency is appropriate. Since 
proper operation of fuel transfer systems is an inherent part of 
DG OPERABILITY, the Frequency of this SR is consistent with the 
31 day Frequency for verification of DG operability.  

SR 3..1.  

Transfer of the offsite power supply from the normal offsite 
circuit to the alternate offsite circuit demonstrates the 
OPERABILITY of the alternate circuit distribution network to 
power the shutdown loads. The 24 month Frequency of the 
Surveillance is based on engineering judgment, taking into 
consideration the unit conditions required to perform the
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S (continued) 

Surveillance, and is intended to be consistent with expected fuel 
cycle lengths. Operating experience has shown that these 
components usually pass the SR when performed. Therefore, the 
Frequency was concluded to be acceptable from a reliability 
standpoint.  

SR 3.8.1.8 

Verification that 6.9 kV buses 2 and 3 will auto transfer (fast 
transfer) from the Unit Auxiliary transformer to 6.9 kV buses 5 
and 6 (i.e. station auxiliary transformer) following a loss of 
voltage on 6.9 kV buses 2 and 3 is needed to confirm the 
Operability of a function assumed to operate to provide offsite 
power to safeguards power train 2A/3A following a trip of the 
main generator.  

An actual demonstration of this feature requires the tripping of 
the main generator while the reactor is at power with the main 
generator supplying 6.9 kV buses 2 and 3. This will cause 
perturbations to the electrical distribution systems that could 
challenge unit safety systems during a plant shutdown.  
Therefore, in lieu of actually initiating a circuit transfer, 
testing that adequately shows the capability of the transfer is 
acceptable. This transfer testing may include any sequence of 
sequential, overlapping, or total steps so that the entire 
transfer sequence is verified. The 24 month Frequency is based 
on engineering judgement taking into consideration the plant 
conditions required to perform the Surveillance, and is intended 
to be consistent with expected fuel cycle length.  

This SR is modified by two Notes. The reason for Note 1 is that, 
during operation with the reactor critical, performance of this 
SR could cause perturbations to the electrical distribution 
systems that could challenge unit safety systems. Credit may be 
taken for unplanned events that satisfy this SR. As stated in 
Note 2, this SR is only required to be met when the 138 kV 
offsite circuit is supplying 6.9 kV buses 5 and 6 because, if the
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SR3.8.1.8 (continued) 

13.8 kV circu it is supplying 6.9 kV buses 5 and 6, then the 
feature tested by this SR is required to be disabled.  

SRW38.L9 

This Surveillance demonstrates that DG noncritical protective 
functions are bypassed on a loss of voltage signal concurrent 
with an ESF actuation test signal, and critical protective 
functions (engine overspeed. low lube oil pressure, and engine 
overcrank) trip the DG to avert substantial damage to the DG 
unit. The noncritical trips are bypassed during DBAs and provide 
an alarm on an abnormal engine condition. This alarm provides 
the operator with sufficient time to react appropriately. The DG 
availability to mitigate the DBA is more critical than protecting 
the engine against minor problems that are not immediately 
detrimental to emergency operation of the DG.  

The 24 month Frequency is based on engineering judgment, taking 
into consideration unit conditions required to perform the 
Surveillance, and is intended to be consistent with expected. fuel 
cycle lengths. Operating experience has shown that these 
components usually pass the SR. Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.  

IEEE-387-1995 (Ref. 9) requires demonstration once per 24 months 
that the DGs can start and run continuously at full load 
capability for an interval of not less than 8 hours, : 105 
minutes of which is at a load equivalent to 110% of the 
continuous duty rating and the remainder of the time at a load 
equivalent to the continuous duty rating of the DG. The DG 
starts for this Surveillance can be performed either from standby 
or hot conditions. The provisions for prelubricating and warmup, 
discussed in SR 3.8.1.2, and for gradual loading, discussed in 
SR 3.8.1.3, are applicable to this SR.
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SR..110 (continued) 

In order to ensure that the DG is tested under load conditions 
that are as close to design conditions as possible, testing must 
be performed usi ng a power factor of 0. 9. Thi s power factor i s 
chosen to be representative of the actual design basis inductive 
loading that the DG would experience. The load b and is provided 
to avoid routine overloading of the DG. Routine overloading may 
result in more frequent teardown inspections in accordance with 
vendor recommendations in order to maintain DG OPERABILITY.  

The 24 month Frequency is consistent with the recommendations of 
Ref. 9, and takes into consideration unit conditions required to 
perform the Surveillance, and is intended to be consistent with 
expected fuel cycle lengths.  

This Surveillance is modi fi ed by a note that states that 
momentary transients due to changing bus loads do not invalidate 
this test. Similarly, momentary power factor transients above 
the power factor limit will not invalidate the test.  

SR3 W811 

Under accident conditions with concurrent loss of offsite power, 
loads are sequentially connected to the bus by individual load 
timers to prevent overloading of the DGs due to high motor 
starting currents. The design load sequence time interval 
tolerance ensures that sufficient time exists for the DG to 
restore frequency and voltage prior to applying the next load and 
that safety analysis assumptions regarding ESF equipment time 
delays are not violated. Reference 2 provides a suimmary of the 
automatic loading of ESF buses.  

The Frequency of 18 months is based on engineering judgment, 
taking into consideration operating experience that has shown 
that these components usually pass the SR. Therefore, the 
Frequency was concluded to be acceptable from a reliability 
standpoint.
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SR 3.8.1.11 (continued) 

This SR is modified by a Note that specifies that load timers 
associated with equipment that has automatic initiation 
capability disabled are not required to be OPERABLE. This note 
is needed because these time delay relays affect the OPERABILITY 
of both the AC sources.(offsite power and DG) and the specific 
load that the relay starts. If a timer fails to start a required 
load or starts the load later than assumed in the analysis, then 
the required load is not OPERABLE. If a timer starts the load 
outside the design interval (early or late), then the DG and 
offsite source are not OPERABLE because overlap of equipment 
starts may cause an offsite source to exceed limits for voltage 
or current or a DG to exceed limits for voltage, current or 
frequency. Therefore, when an individual load sequence timer is 
not OPERABLE, it is conservative to disable the automatic 
initiation capability of that component rather than declare the 
associated DG inoperable because of the following: the potential 
for adverse impact on the DG by simultaneous start of ESF 
equipment is eliminated; all other loads powered from the 
safeguards power train are available to respond to the event; 
and, the load with the inoperable timer remains available for a 
manual start after the one minute completion of the normal 
starting sequence.  

In the event of a DBA coincident with a loss of offsite power, 
the DGs are required to supply the necessary power to ESF systems 
so that the fuel, RCS, and containment design limits are not 
exceeded.  

This Surveillance demonstrates the DG operation during a loss of 
offsite power actuation test signal in conjunction with an ESF 
actuation signal. This SR verifies all actions encountered from 
an ESF signal concurrent with the loss of offsite power, 
including shedding of the nonessential loads and energization of 
the emergency buses and respective loads from the DG. It further 
demonstrates the capability of the DG to automatically achieve 
the required voltage and frequency within the specified time.
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SR...12 (continued) 

The DG autostart time of 10.seconds is derived from requirements 
of the accident analysis to respond to a design basis large break 
LOCA. The Surveillance should be continued for a minimum of 
5 minutes in order to demonstrate that all starting transients 
have decayed and stability is achieved.  

The requirement to verify the connection and power supply of 
permanent and auto-connected loads is intended to satisfactorily 
show the relationship of these loads to the DG loading logic. In 
certain circumstances, many of these loads cannot actually be 
connected or loaded without undue hardship or potential for 
undesired operation. For instance, Emergency Core Cooling 
Systems (ECCS) injection valves are not desired to be stroked 
open, or high pressure injection systems are not capable of being 
operated, or residual heat removal (R-R) systems performing a 
decay heat removal function are not desired to be realigned to 
the ECCS mode of operation.  

In lieu of actual demonstration of connection and loading of 
loads, testing that adequately shows the capability of the DG 
system to perform these functions is acceptable. This testing 
may include any series of sequential, overlapping, or total steps 
so that the entire connection and loading sequence is verified.  

The Frequency of 24 months takes into consideration unit 
conditions required to perform the Surveillance and is intended 
to be consistent with an expected fuel cycle length of 24 months.  

This SR is modified by three Notes. The reason for Note 1 is to 
minimize wear and tear on the DGs during testing. For the 
purpose of this testing, the DGs must be started from standby 
conditions, that is, with the engine coolant and oil and 
temperature maintained and lube oil continuously circulated 
consistent with manufacturer recommendations for OGs.  

The reason for Note 2 is that the performance of the Surveillance 
would remove required offsite circuits from service, perturb the 
electrical distribution system, and challenge safety systems.
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SR3811 (continued) 

The reason for Note 3 is to allow the SR to be conducted with 
only one safeguards train at a time or with two or three 
safeguards trains concurrently. Allowing the LOOP/LOCA test to 
be conducted using one safeguards power train and one DG at a 
time is acceptable because the safeguards power trains are 
designed to respond to this event independently. Therefore, an
individual test for each safeguards power train will provide an 
adequate verification of plant response to this event.  

Allowing the LOOP/LOCA test to be conducted with more than one 
safeguards trains concurrently is acceptable for the following 

reasons: plant status is established to minimize impact on core 
cooling and in accordance with LCO 3.8.2 just as if no DGs are 
OPERABLE during the performance of this test; and, extensive 
experience with this test indicates that loss of all AC due to 
common failure modes and/or undetected interdependence among DGs 
is not likely.  

SR 3.8.1.13 

This Surveillance demonstrates that the DG starting independence 
has not been compromised. Also, this Surveillance demonstrates 
that each engine can achieve proper speed within the specified 
time when the DGs are started simultaneously.  

The 10 year Frequency is consistent with the recommendations of 
Regulatory Guide 1.9 (Ref. 3).  

This SR is modified by two Notes. The reason for Note 1 is to 
minimize wear on the DG during testing. For the purpose of this 
testing, the DGs must be started from standby conditions, that 
is, with the engine coolant and oil continuously circulated and 
temperature maintained consistent with manufacturer 
recommendations. The reason for Note 2 is to allow SR 3.8.1.12 
to satisfy the requirements of this SR if SR 3.8.1.12 is 
performed with more than one safeguards power train concurrently.

INDIN PINT3 B .8.-28Revision [Rev.0), 00/00/00INDIAN POINT 3 B 3.8.1 - 28



AC Sources - Shutdown 
B 3.8.2 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.2 AC Sources -Shutdown 

BASES 

BACKGROUND A description of the AC sources is provided in the Bases for 
LCO 3.8.1, "AC Sources- Operating." 

APPLICABLE SAFETY ANALYSES 

The OPERABILITY of the minimum AC sources during MODES 5 
and 6 and during movement of irradiated fuel assemblies ensures 
that: 

a. The unit can be maintained in the shutdown or refueling 
condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit status; 
and 

c. Adequate AC electrical power is provided to mitigate events 
postulated during shutdown, such as a fuel handling 
accident.  

In general, when the unit is shut down, the Technical 
Specifications requirements ensure that the unit has the 
capability to mitigate the consequences of postulated accidents.  
However, assuming a single failure and concurrent loss of all 
offsite or all onsite power is not required. The rationale for 
this is based on the fact that many Design Basis Accidents CDBAs) 
that are analyzed in MODES 1, 2, 3, and 4 have no specific 
analyses in MODES 5 and 6. Worst case bounding events are deemed 
not credible in MODES 5 and 6 because the energy contained within 
the reactor pressure boundary, reactor coolant temperature and 
pressure, and the corresponding stresses result in the 
probabilities of occurrence being significantly reduced or 
eliminated, and in minimal consequences. These deviations from 
DBA analysis assumptions and design requirements during shutdown 
conditions are allowed by the LCO for required systems.

INDIN PONT 3B 3..2-1Revision [Rev.O]. 00/00/00INDIAN POINT 3 B 3.8.2 - 1



AC Sources - Shutdown 
B 3.8.2 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

During MODES 1, 2, 3, and 4, various deviations from the 
analysis assumptions and design requirements are allowed within 
the Required Actions. This allowance is in recognition that 
certain testing and maintenance activities must be conducted 
provided an acceptable level of risk is not exceeded. During 
MODES 5 and 6, performance of a significant number of required 
testing and maintenance activities is also required. In MODES 5 
and 6, the activities are generally planned and administratively 
controlled. Relaxations from MODE 1, 2, 3, and 4 LCO 
requirements are acceptable during shutdown modes based on: 

a. The-fact that time in an outage is limited. This is a risk 
prudent goal as well as a utility economic consideration.  

b. Requiring appropriate compensatory measures for certain 
conditions. These may include administrative controls.  
reliance on systems that do not necessarily meet typical 
design requirements applied to systems credited in 
operating MODE analyses, or both.  

c. Prudent utility consideration of the risk associated with 
multiple activities that could affect multiple systems.  

d. Maintaining, to the extent practical, the ability to 
perform required functions (even if not meeting MODE 1, 2, 
3, and 4 OPERABILITY requirements) with systems assumed to 
function during an event.  

In the event of an accident during shutdown, this LCO ensures the 
capability to support systems necessary to avoid immediate 
difficulty, assuming either a loss of all offsite power or a loss 
of all onsite diesel generator (DG) power.  

The AC sources satisfy Criterion 3 of 10 CFR 50.36.  

LCO One offsite circuit capable of supplying the onsite power 
distribution subsystem(s) of LCO 3.8.10, "Distribution 
Systems -Shutdown," ensures that all required loads are powered 
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BASES 

LCO (continued) 

from offsite power. Two OPERABLE DGs, associated with the 
distribution system train required to be OPERABLE by 
LCO 3.8.10, ensures a diverse power source is available to 
provide electrical power support, assuming a loss of the offsite 
circuit. Together, OPERABILITY of the required offsite circuit 
and DGs ensures the availability of sufficient AC sources to 
operate the unit in a safe manner and to mitigate the 
consequences of postulated events during shutdown*(e.g., fuel 
handling accidents).  

The qualified offsite circuit must be capable of maintaining 
rated frequency and voltage, and accepting required loads during 
an accident, while connected to the Engineered Safety Feature 
(ESF) bus(es). Qualified offsite circuits are those that are 
described in the Bases of LCO 3.8.1, AC Sources - Operating, 
except that safeguards power trains may be cross connected when 
in MODES 5 and 6.  

The DGs must be capable of starting, accelerating to rated speed 
and voltage, and connecting to its respective ESF bus on 
detection of bus undervoltage. This sequence must be 
accomplished within 10 seconds. The DG must be capable of 
accepting required loads within the assumed loading sequence 
intervals, and continue to operate until offsite power can be 
restored to the ESF buses.  

Proper sequencing of loads, including tripping of nonessential 
loads, is a required function for DG OPERABILITY.  

It is acceptable for safeguards power trains to be cross tied 
during shutdown conditions, allowing a single offsite power 
circuit to supply all required trains.  

APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6 and 
during movement of irradiated fuel assemblies provide assurance 
that:
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APPLICABI LITY (continued) 

a. Systems to provide adequate coolant inventory makeup are 
available for the irradiated fuel assemblies in the core; 

b. Systems needed to mitigate a fuel handling accident are 
available; 

C. Systems necessary to mitigate the effects of events that 
can lead to core damage during shutdown are'available; and 

d. Instrumentation and control capability is available for 
monitoring and maintaining the unit in a cold shutdown 
condition or refueling condition.  

The AC power requirements for MODES 1, 2, 3, and 4 are covered in 
LCO 3.8.1.  

ACTIONS A.1 

An offsite circuit would be considered inoperable if it were not 
available to one required safeguards power train. Although two 
safeguards power trains may be required by LCO 3.8.10, the one 
train with offsite power available may be capable of supporting 
sufficient required features to allow continuation of CORE
ALTERATIONS and fuel movement. By the allowance of the option to 
declare required features inoperable, with no offsite power 
available, appropriate restrictions will be implemented in 
accordance with the affected required features LCO's ACTIONS.  

A.2.1. A.2.2. A.2.3 and A.2.4 

With the offsite circuit not available to all required trains, 
the option would still exist to declare all required features 
inoperable. Since this option may involve undesired 
administrative efforts, the allowance for sufficiently 
conservative actions is made. It is, therefore, required to 
suspend CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions. The 
Required Action to suspend positive reactivity additions does not
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BASES 

ACTIONS A.2.1. A.2.2. A.2.3 and A.2.4 (continued) 

preclude actions to maintain or increase reactor vessel inventory 
provided the required SDM is maintained.  

Suspension of these activities does not preclude completion of 
actions to establish a safe conservative condition. These 
actions minimize the probability or the occurrence of postulated 
events. It is further required to immediately initiate action to 
restore the required AC sources and to continue this action until 
restoration is accomplished in order to provide the necessary AC 
power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources should be 
completed as quickly as possible in order to minimize the time 
during which the unit safety systems may be without sufficient 
power.  

Pursuant to LCO 3.0.6, the Distribution System's ACTIONS would 
not be entered even if all AC sources to it are inoperable, 
resulting in de-energization. Therefore, the Required Actions of 
Condition A are modified by a Note to indicate that when 
Condition A is entered with no AC power to any required ESF bus, 
the ACTIONS for LCO 3.8.10 must be immediately entered. This 
Note allows Condition A to provide requirements for the loss of 
the offsite circuit, whether or not a train is de-energized.  
LCO 3.8.10 would provide the appropriate restrictions for the 
situation involving a de-energized bus.  

B.i 

A DG would be considered inoperable if it could not support its 
associated safeguards power train. Although two DGs are 
required, one OPERABLE DG and its associated safeguards power 
train may be capable of supporting sufficient required features 
to allow continuation of CORE ALTERATIONS and fuel movement. By 
the allowance of the option to declare required features 
inoperable, with no DG available, appropriate restrictions will 
be implemented in accordance with the affected required features 
LCO's ACTIONS.
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ACTIONS (continued) 

B.2.1. B.2.2. B.2.3 and B.2.4 

With one required DG inoperable, the option would still exist to 
declare inoperable all required features supported by the 
inoperable DG. Since this option may involve undesired 
administrative efforts, the allowance for sufficiently 
conservative actions is made. Therefore, with one required DG 
inoperable, the option exists to suspend CORE ALTERATIONS, 
movement of irradiated fuel assemblies, and operations involving 
positive reactivity additions.  

With two required DGs inoperable, the minimum required diversity 
of AC power sources is not available to any required features.  
Although the option would still exist to declare all required 
features inoperable, the requirements imposed by the affected 
required features LCO's ACTIONS would be equivalent to the option 
provided by Required Actions B.2.1, B.2.2 and B.2.3. Therefore, 
with two required DGs inoperable, it is required to suspend CORE 
ALTERATIONS, movement of irradiated fuel assemblies, and 
operations involving positive reactivity additions.  

With one or more required DGs inoperable, the Required Action to 
suspend positive reactivity additions does not preclude actions 
to maintain or increase reactor vessel inventory provided the 
required SDM is maintained. Additionally, Required Actions ' B.2.1, B.2.2 and B.2.3 do not preclude completion of actions to 
establish a safe conservative condition. These actions minimize 
the probability or the occurrence of postulated events.  

Furthermore, Required Actions B.2.1, B.2.2 and B.2.3 are 
implemented, it is required to immediately initiate action to 
restore the required DG(s) and to continue this action until 
restoration is accomplished in order to provide the necessary AC 
power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required AC electrical power sources should be 
completed as quickly as possible in order to minimize the time
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ACTIONS B.2.1. B.2.2. B.2.3 and B.2.4 (continued) 

during which the unit safety systems may be without sufficient 
power.  

SURVEILLANCE REQUIREMENTS 

SR 3.8.2.1 

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are necessary for 
ensuring the OPERABILITY of the AC sources in other than MODES 1, 
2, 3, and 4. Surveillance tests that include features not 
required or not capable of functioning in the existing plant MODE 
or plant condition are satisfactory if all features required in 
the existing plant MODE or plant condition are tested and 
verified to be OPERABLE.  

This SR is modified by a Note. The reason for the Note is to 
preclude requiring the OPERABLE DG(s) from being paralleled with 
the offsite power network or otherwise rendered inoperable during 
performance of SRs, and to preclude deenergizing a required 480 V 
ESF bus or disconnecting a required offsite circuit during 
performance of SRs. With limited AC sources available, a single 
event could compromise both the required circuit and the DG. It 
is the intent that these SRs must still be capable of being met, 
but actual performance is not required during periods when the DG 
and offsite circuit is required to be OPERABLE. Refer to the 
corresponding Bases for LCO 3.8.1 for a discussion of each SR.

REFERENCES None.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.3 Diesel Fuel Oil and Starting Air 

BASES

BACKGROUND Fuel oil for the safeguards DGs is stored in three 7,700 gallon 
DG fuel oil storage tanks located on the south side of the Diesel 
Generator Building. The offsite DG fuel oil reserve is 
maintained in two 30,000 gallon tanks located in the Indian Point 
1 Superheater Building and/or a 200,000 gallon tank in the 
Buchanan Substation which is located in close proximity to the 
IP3 site. The IP3 offsite fuel oil reserve is maintained by the 
operators of IP2, Consolidated Edison Company, in accordance with 
formal agreements with NYPA. The IP3 offsite DG fuel oil reserve 
is normally stored in the same tanks used to store the IP2 
offsite DG fuel oil reserve.  

Sufficient fuel for at least 48 hours of minimum safeguards 
equipment operation is available when any two of the DG fuel oil 
storage tanks are available and contain 6671 gallons (5,891 
usable gallons) of fuel oil. The maximum DG loadings for design 
basis transients that actuate safety injection are summarized in 
FSAR 8.2 (Ref. 1). These transients include large and small 
break loss of coolant accidents (LOCA), main steamline break and 
steam generator tube rupture (SGTR).  

The three DG fuel oil storage tanks are filled through a common 
fill line that is equipped with a truck hose connection and a 
shutoff valve at each tank. The overflow from any DG fuel oil 
storage tank will cascade into an adjacent tank. Each DG fuel 
oil storage tank is equipped with a single vertical fuel oil 
transfer pump that discharges to either the normal or emergency 
header. Either header can be used to fill the day tank at each 
diesel. Each DG fuel oil storage tank has an alarm that sounds 
in the control room when the level in the tank drops to 
approximately 6,717 gallons. Each tank is also equipped with a 
sounding connection and a level indicator.  

Each emergency diesel is equipped with a 175-gallon day tank with 
an operating level that provides sufficient fuel for 
approximately one hour of DG operation. A decrease in day tank 
level to approximately 115 gallons (65% full) will cause the
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BASES 

BACKGROUND (Continued) 

normal and emergency filIl valves on that day tank to open and the 
transfer pump in the corresponding DG fuel oil storage tank to 
start. Once started, the pump will continue to run until that 
day tank is filled. However, any operating transfer pump will 
fill any day tank with a normal or emergency fill valve that is 
open. When a day tank is at approximately 158 gallons (90% 
full), a switch initiates closing of the day tank normal and 
emergency fill valves.  

Technical Specifications require sufficient fuel oil to operate 2 
of the 3 required DGs at minimum safeguards load for 7 days. The 
Technical Speci fi cation required volume of fuel oil includes the 
30,026 gallons of usable fuel oil in the reserve tanks, 11,782 
usable gallons in two DG fuel oil storage tanks (assuming a 
failIure makes the oil1 i n the thi rd DG fuel oil1 storage tank 
unavailable), and 230 gallons in two day tanks (assuming a 
failure makes the oil in the day tank associated with the third 
DG unavailable).  

If the DGs require fuel oil from the fuel oil reserve tank(s), 
the fuel oil1 will1 be transported by truck to the DG fuel oil1 
storage tanks. A truck with appropriate hose connections and 
capable of transporting oil is available either on site or at the 
Buchanan Substation. Commercial oil supplies and trucking 
facilities are also available in the vicinity of the plant.  

For proper operation of the standby OGs, it is necessary to 
ensure the proper quality of the fuel oil. Requirements for DG 
fuel oil testing methodology, frequency, and acceptance criteria 
are maintained in the program required by Specification 5.5.12, 
Diesel Fuel Oil Testing Program.  

Each DG has an air start system with adequate capacity for four 
successive start attempts on the DG without recharging the air 
start receiver(s). The air starting system is designed to 
shutdown and lock out any engine which does not start during the 
initial start attempt so that only enough air for one automatic 
start is used. This conserves air for subsequent DG start 
attempts.

INDIN PONT 3B 3..3-2Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.8.3 - 2



Diesel Fuel Oil and Starting Air 
B 3.8.3 

BASES 

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the FSAR, Chapter 14 (Ref. 3),, assume 
Engineered Safety Feature (ESF) systems are OPERABLE. The DGs 
are designed to provide sufficient capacity, capability, 
redundancy, and reliability to ensure the availability of 
necessary power to ESF systems so that fuel, Reactor Coolant 
System and containment design limits are not exceeded. These 
limits are discussed in more detail in the Bases for Section 3.2, 
Power Distribution Limits; Section 3.4, Reactor Coolant System 
(RCS); and Section 3.6, Containment Systems.  

Since diesel fuel oil and the air start subsystem support the 
operation of the standby AC power sources, they satisfy 
Criterion 3 of 10 CFR 50.36.  

LCO Stored diesel fuel oil is required to have sufficient supply for 
7 days of operation for 2 of 3 DGs at minimum safeguards load.  
Fuel oil is also required to meet specific standards for quality.  
This requirement, in conjunction with an ability to obtain 
replacement supplies within 7 days, supports the availability of 
DGs required to shut down the reactor and to maintain it in a 
safe condition for an anticipated operational occurrence (AO0) or 
a postulated DBA with loss of offsite power. DG day tank fuel 
requirements, as well as transfer capability from the storage 
tank to the day tank, are addressed in LCO 3.8.1, "AC 
Sources- Operating," and LCO 3.8.2, "AC Sources- Shutdown." 

The starting air system is required to have a minimum capacity 
for four successive DG start attempts without recharging the air 
start receivers.  

APPLICABILITY The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to ensure 
the availability of the required power to shut down the reactor 
and maintain it in a safe shutdown condition after an AO0 or a 
postulated DBA. Since stored diesel fuel oil and the starting 
air subsystem support LCO 3.8.1 and LCO 3.8.2, stored diesel fuel
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oil and starting air are required to be within limits when the 
associated DG is required to be OPERABLE.  

ACTIONS The ACTIONS Table is modified by a Note indicating that separate 
Condition entry is allowed for each DG. This is acceptable, 
since the Required Actions for each Condition provide appropriate 
compensatory actions for each inoperable DG subsystem. Complying 
with the Required Actions for one inoperable DG subsystem may 
allow for continued operation, and subsequent inoperable DG 
subsystem(s) are governed by separate Condition entry and 
application of associated Required Actions.  

A.1 

In this Condition, the requirements of SR 3.8.3.2.a are not met.  
Therefore, a DG will not be able to support 48 hours of 
continuous operation at minimum safeguards load and replenishment 
of the DG fuel oil storage tanks will be required in less than 48 
hours following an accident. The DG associated with the OG fuel 
oil storage tank not within limits must be declared inoperable 
immediately because replenishment of the DG fuel oil storage tank 
requires that fuel be transported from the offsite DG fuel oil 
reserve by truck and the volume of fuel oil remaining in the DG 
fuel oil storage tank may not be sufficient to allow continuous 
DG operation while the fuel transfer is planned and conducted 
under accident conditions.  

This Condition is preceded by a Note stating that Condition A is 
applicable only in MODES 1, 2, 3 and 4. This Note provides 
recognition that reduced DG loading required to respond to events 
in MODES 5 and 6 significantly reduces the amount of fuel oil 
required in the DG fuel oil storage tanks when in these MODES.  

B.L1 

In this Condition, the requirements of SR 3.8.3.2.b are not met.  
With less than the total required minimum fuel oil in one or more 
DG fuel oil storage tanks, the two DGs required to be operable in
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MODES 5 and 6 and during movement of irradiated fuel may not have 
sufficient fuel oil to support continuous operation while a fuel 
transfer from the offsite DG fuel oil reserve or from another 
offsite source is planned and conducted under accident 
conditions.  

This condition requires that all DGs be declared 'inoperable 
immediately because mini mum fuel oil level requi rements i n 
SR 3.8.3.2.b is a condition of Operability of all DGs when in the 
specified MODES.  

This Condition is preceded by a Note stating that Condition B is 
applicable only in MODES 5 and 6 and during the movement of 
irradiated fuel. This Note provides recognition that reduced DG 
loading required to respond to events in MODES 5 and 6 
significantly reduces the amount of fuel oil required in the DG 
fuel oil storage tanks when in these MODES.  

In this Condition, the fuel oil remaining in the offsite DG fuel 
oil reserve is not sufficient to operate 2 of the 3 DGs at 
minimum safeguards load for 7 days. Therefore, all 3 DGs are 
declared inoperable i mmedi atel y.  

This Condition is preceded by a Note stating that Condition D is 
applicable only in MODES 1, 2, 3 and 4 because the offsite DG 
fuel oil reserve is required to be available only in these MODES.  
This Note provides recognition that reduced DG loading required 
to respond to events in MODES 5 and 6 significantly reduces the 
amount of fuel oil required when in these MODES.  

D.1 

This Condition is entered as a result of a failure to meet the 
acceptance criterion of SR 3.8.3.3 when the DG fuel oil storage 
tanks are verified to have particulate within the allowable value 
in Specification 5.5.12, Diesel Fuel Oil Testing Program.  
Normally, trending of particulate levels allows sufficient time 
to correct high particulate levels prior to reaching the limit of
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ACTIONS D.1 (continued) 

acceptability. Poor sample procedures (bottom sampling), 
contaminated sampling equipment, and errors in laboratory 
analysis can produce failures that do not follow a trend. Since 
the presence of particulates does not mean failure of the fuel 
oil to burn properly in the diesel engine, and particulate 
concentration is unlikely to change significantly between 
Surveillance Frequency intervals, and proper engine performance 
has been recently demonstrated (within 31 days), it is prudent to 
allow a brief period prior to declaring the associated DG 
inoperable. The 7 day Completion Time allows for further 
evaluation, resampling and re-analysis of the DG fuel oil.  

Ed1 

If the properties of new fuel oil are determined not to be within 
the requirements established by Specification 5.5.12, Diesel Fuel 
Oil Testing Program, after the fuel oil has been added to the DG 
fuel oil storage tanks, then a period of 30 days is allowed to 
restore the properties of the fuel oil in the DG fuel oil storage 
tank to within the limits established by Specification 5.5.12.  
This period provides sufficient time to test the stored fuel oil 
to determine that the new fuel oil, when mixed with previously 
stored fuel oil, remains acceptable, or to restore the stored 
fuel oil properties. This restoration may involve feed and bleed 
procedures, filtering, or combinations of these procedures. Even 
if a DG start and load was required during this time interval and 
the fuel oil properties were outside limits, there is a high 
likelihood that the DG would still be capable of performing its 
intended function.  

F.1 

Fuel oil from the offsite DG fuel oil reserve will be added to 
the DG fuel oil fuel oil storage tanks within the first 48 hours 
following an event in conjunction with a sustained loss of 
offsite power. Therefore, the properties of the fuel oil in the 
offsite reserve must be maintained within the limits established 
by Specification 5.5.12, Diesel Fuel Oil Testing Program.  
Failure to maintain the offsite DG fuel oil reserve within these 
limits may adversely impact DG operation of all three DGs at some
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point following addition of the reserves to the DG fuel oil 
storage tanks. Therefore, if the offsite DG fuel oil reserve is 
not restored to within these limits within the specified 
Completion Time, then all three DGs must be declared inoperable.  

Restoration of properties to within required limits may be 
performed by using the fuel in the gas turbine peaking units and 
replacing it with fuel within required limits or by the methods.  
described in the Bases for Condition E.  

The Completion Time of 30 days for the restoration of fuel oil 
properties to within limits is acceptable because the DG fuel oil 
storage tanks contain sufficient fuel for a minimum of 48 hours 
DG operation at minimum safeguards load. The Completion Time is 
acceptable because there is a high likelihood that the DG would 
still be capable of meeting requirements for starting and 
endurance even if fuel oil from the offsite DG fuel oil reserve 
must be added to the DG fuel oil tanks during the time interval 
the fuel oil properties are outside specified limits.  
Additionally, IP3 is located in an area where compatible fuel oil 
is expected to be readily available.  

With starting air receiver pressure < 250 psig, sufficient 
capacity for four successive DG start attempts does not exist.  
However, as long as the receiver pressure is : 90 psig, there is 
adequate capacity for at least one start attempt, and the DG can 
be considered OPERABLE while the air receiver pressure is 
restored to the required limit. A period of 48 hours is 
considered sufficient to complete restoration to the required' 
pressure prior to declaring the DG inoperable. This period is 
acceptable based on the remaining air start capacity, the fact 
that most DG starts are accomplished on the first attempt, and 
the low probability of an event during this brief period. Entry 
into Condition G is not required when air receiver pressure is 
less than required limits while the DG is operating following a 
successful start.
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ACTIONS (continued) 

With a Required Action and associated Completion Time not met, or 
one or more DG's fuel oil or- starting air subsystem not within 
limits for reasons other than addressed by Conditions A 
through G, the associated DG may be incapable of performing its 
intended function and must be immediately declared inoperable.  

SURVEILLANCE REQUIREMENTS 

SR 3.8.3.1 

This SR provides verification that there is an adequate inventory 
of fuel oil in the offsite DG fuel oil reserve to support 2 DGs 
at minimum safeguards load for 7 days assuming requirements for 
the DG fuel oil storage tanks and day tanks are met. The 7 day 
duration with 2 of the 3 DGs at minimum safeguards load is 
sufficient to place the unit in a safe shutdown condition and to 
bring in replenishment fuel from a commercial source.  

The 24 hour Frequency is needed because the DG fuel oil reserve 
is stored in fuel oil tanks that support the operation of gas 
turbine peaking units that are not under IP3 control.  
Specifically, the 30,026 gallons needed to support 7 days of DG 
operation is maintained in two 30,000 gallon tanks located in the 
Indian Point 1 Superheater Building and/or a 200,000 gallon tank 
in the Buchanan Substation. Although the volume of fuel oil 
required to support IP3 DG operability is designated as for the 
exclusive use of IP3, the fact that the oil in the storage tanks 
is used for purposes other than IP3 DGs and oil consumption is 
not under the direct control of IP3 operators warrants frequent 
verification that required offsite DG fuel oil reserve volume is 
being maintained.  

SR 3.8.3.2.a provides verification when in MODES 1, 2, 3, and 4, 
that there is an adequate inventory of fuel oil in the storage
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SR38.. (continued) 

DG fuel oil tanks to support each DG's operation for at least 48 
hours of operation of minimum safeguards equipment when any two 
of the DG fuel oil storage tanks are available and 5,891 gallons 
of usable fuel oil is contained in each tank.  

SR 3.8.3.2.b provides verification when in MODES 5 and 6 and 
during movement of irradiated fuel that the minimum required fuel 
oil for operation in these MODES is available in one or more DG 
fuel oil storage tanks. The minimum required volume of fuel oil 
takes into account the reduced DG loading required to respond to 
events in MODES 5 and 6 is sufficient to support the two DGs 
required to be operable in MODES 5 and 6 and during movement of 
irradiated fuel while a fuel transfer from the offsite DG fuel 
oil reserve or from another offsite source is planned and 
conducted under accident conditions.  

This minimum volume required by SR 3.8.3.2.a and SR 3.8.3.2.b is 
the usable volume and does not include allowances for fuel not 
usable due to the fuel oil transfer pump cutoff switch (760 
gallons) and the required safety margin (20 gallons per tank).  
If the installed level indicators are used to measure tank 
volume, an additional allowance of 50 gallons for instrument 
uncertainty associated with the level indicators must be 
included. Appropriate adjustments are required for SR 3.8.3.2.b 
if the required volume is found in more than one DG fuel oil 
storage tank.  

The 31 day Frequency is adequate to ensure that a sufficient 
supply of fuel oil is available, since'low level alarms are 
provided and unit operators would be aware of any large uses of 
fuel oil during this period.  

This surveillance verifies that the properties of new and stored 
fuel oil meet the acceptance criteria established by 
Specification 5.5.12, "Diesel Fuel Oil Testing Program." 
Specific sampling and testing requirements for diesel fuel oil

INDIN PONT 3B 3..3-9Revision [Rev.OJ, 00/00/00INDIAN POINT 3 B 3.8.3 - 9



Diesel Fuel Oil and Starting Air 
B 3.8.3 

BASES 

SURVEILLANCE REQUIREMENTS 

SR .. 3.3 (continued) 

in accordance with applicable ASTh Standards are specified in the 
administrative program developed to ensure Speci fi cation.  

New fuel oil i s sampled prior to addition to the DG fuel oil 
storage tanks and stored fuel oil is periodically sampled from 
the DG fuel oil storage tanks. Requirements and acceptance 
criteria for fuel oil are divided into 3 parts as follows: 
a) tests of the sample of new fuel sample and acceptance criteria 
that must be met prior to adding the new fuel to the DG fuel oil 
storage tanks; b) tests of the sample of new fuel that may be 
completed after the fuel is added to the DG fuel oil storage 
tanks; and, 0) tests of the fuel oil stored in the DG fuel oil 
storage tanks. The basis for each of these tests is described 
below.  

The tests of the sample of new fuel and acceptance criteria that 
must be met prior to adding the new fuel to the DG fuel oil 
storage tanks are a means of determining that the new fuel oil is 
of the appropriate grade and has not been contaminated with 
substances that would have an immediate, detrimental impact on 
diesel engine combustion. If results from these tests are within 
acceptable limits, the fuel oil may be added to the storage tanks 
without concern for contaminating the entire volume of fuel-oil 
in the storage tanks. The tests, limits, and applicable ASTh 
Standards needed to satisfy Specification 5.5.12 are listed in 
the administrative program developed to implement Specification 
5.5.12.  

Failure to meet any of the specified limits is cause for 
rejecting the new fuel oil, but does not represent a failure to 
meet the LCD because the fuel oil is not added to the storage 
tanks.  

The tests of the sample of new fuel that may be completed after 
the fuel i s added to the DG fuel oil storage tanks must be 
completed Within 31 days. The fuel oil is analyzed to establish 
that the other properties of the fuel oil meet the acceptance

INDIN PINT3 B .8.-10Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.8.3 - 10



Diesel Fuel Oil and Starting Air 
B 3.8.3 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.8.3.3 (continued) 

criteria of Specification 5.5.12. The 31 day period is 
acceptable because the fuel oil properties of interest, even if 
they were not within stated limits, would not have an immediate 
effect on DG operation. Failure to meet the specified acceptance 
criteria requires entry into Condition E and restoration of the 
quality of the fuel oil in the DG fuel oil storage tank within 
the associated Completion Time and explained in the Bases for 
Condition E. This Surveillance ensures the availability of high.  
quality fuel oil for the DGs.  

The periodic tests of the fuel oil stored in the DG fuel oil 

storage tanks verify that the length of time or conditions of 
storage has not degraded the fuel in a manner that could impact 
DG OPERABILITY. Fuel oil degradation during long term storage 
shows up as an increase in particulate, due mostly to oxidation.  
The presence of particulate does not mean the fuel oil will not 
burn properly in a diesel engine. The particulate can cause 
fouling of filters and fuel oil injection equipment, however, 
which can cause engine failure. Particulate concentrations must 
meet the acceptance criteria of Specification 5.5.12. It is 
acceptable to obtain a field sample for subsequent laboratory 
testing in lieu of field testing. Each DG fuel oil storage tank 
must be considered and tested separately.  

The Frequency of this test takes into consideration fuel oil 
degradation trends that indicate that particulate concentration 
is unlikely to change significantly between Frequency intervals.  

The IP3 offsite fuel oil reserve is maintained by the operators 
of IP2, Consolidated Edison Company, in accordance with formal 
agreements with NYPA. The IP3 offsite DG fuel oil reserve is 
normally stored in the same tanks used to store the IP2 offsite 
DG fuel oil reserve. 'Fuel oil properties of new and stored fuel 
are controlled in accordance with IP2 Technical Specifications 
and FSAR in order to meet requirements for the Operability of IP2 
and IP3 DGs.
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SR 3.8.3.4 (continued) 

Required testing of the properties of new and stored fuel in the 
offsite DG fuel oil reserve is performed by 1P2 in accordance 
with programs established by Consolidated Edison Company. NYPA 
performs periodic verification that fuel oil stored in the 
offsite DG fuel oil reserve meet the requirements. of 
Specification 5.5.12.  

Failure to meet the specified acceptance criteria, whether 
identified by 1P2 or 1P3, requires entry into Condition F and 
restoration of the quality of the fuel oil in the offsite DG fuel 
oil reserve within the associated Completion Time and explained 
in the Bases for Condition F.  

SR 3.8.3.5 

This Surveillance ensures that, without the aid of the refill 
compressor, sufficient air start capacity for each DG is 
available. The system design requirements provide for a minimum 
of four engine starts without recharging. Failure of the engine 
to start within approximately 15 seconds indicates a malfunction 
at which point the overcrank relays terminate the start cycle.  
In this condition, sufficient starting air will still be 
available so that the DG can be manually started. The pressure 
specified in this SR is intended to reflect the lowest value at 
which the four starts can be accomplished.  

The 31 day Frequency takes into account the capacity, capability, 
redundancy, and diversity of the AC sources and other indications 
available in the control room, including alarms, to alert the 
operator to below normal air start pressure.  

Microbiological fouling is a major cause of fuel oil degradation.  
There are numerous bacteria that can grow in fuel oil and cause 
fouling, but all must have a water environment in order to 
survive. Removal of water from the fuel storage tanks once every 
92 days eliminates the necessary environment for bacterial
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SR38.. (continued) 

survival. This is the most effective means of controlling 
microbiological fouling. In addition, it eliminates the 
potential for water entrainment in the fuel oil during DG 
operation. Water may come from any of several sources, including 
condensation, ground water, rain water, and contaminated fuel 
oil, and from breakdown of the fuel oil by bacteria. Frequent 
checking for and removal of accumulated water minimizes fouling 
and provides data regarding the watertight integrity of the fuel 
oil system. The Surveillance Frequencies are consistent with 
Regulatory Guide 1.137 (Ref. 2). This SR is for preventive 
maintenance. Unless the volume of water is sufficient that it 
could impact DG OPERABILITY, presence of water does not 
necessarily represent failure of this SR, provided the 
accumulated water is removed within 30 days of performance of the 
Surveillance.  

REFERENCES 1. FSAR, Section 8.2.  

2. Regulatory Guide 1.137.  

3. FSAR, Chapter 14.
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B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.4 DC Sources- Operating 

BASES

BACKGROUND The station DC electrical power system provides the AC emergency 
power system with control power. .It also provides both motive 
and control power to selected safety related equipment and 
preferred 120 V AC vital instrument bus power (vi a inverters).  
As required by 10 CFR 50, Appendix A, GDC 17 (Ref. 1). the DC 
electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its safety 
functions, assuming a single failure. The DC electrical power 
system also is consistent with the recommendations of Regulatory 
Guide 1.6 (Ref. 2) and IEEE-308 (Ref. 3).  

The 125 VDC electrical pow er system consists of four independent 
safety related DC electrical power subsystems (31, 32, 33 and 
34). Each subsystem consists of one 125 VDC battery, the 
associated battery charger for each battery (except that battery 
charger 34 is not covered by this LCO). and all the associated 
control equipment and interconnecting cabling.  

The four DC electrical power subsystems (batteries and associated 
chargers) 31. 32, 33. and 34 feed four main distribution power 
panels. DC electrical power subsystems 31, 32, and 33 supply DC 
control power to 480 volt buses Nos. 5A, 6A, and 2A/3A.  
respectively. The 480 volt switchgear bus sections that supply 
power to the safeguards equipment also receive DC control power 
from its associated DC electrical power subsystem. DC electrical 
power subsystem 34 does not provide DC control power to any 
equipment assumed to function to mitigate an accident.  

The DC electrical power subsystems 31, 32, 33 and 34 also provide 
DC electrical power to the inverters, which in turn power the AC 
vital instrument buses. As a result, each of the four DC 
electrical power subsystems supports one of the four Reactor 
Protection System (RPS) Instrumentation channels and one of the 
four Engineered Safety Features Actuation (ESFAS) Instrumentation 
channels. DC electrical power subsystems 31 and 32 each support 
one of the two trains of RPS Instrumentation actuation logic and 
one of the two trains of ESFAS Instrumentation actuation logic.
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Electrical distribution, including DC Sources, is described in 
the FSAR (Ref. 4).  

During normal operation, the 125 VDC load is powered from the 
battery chargers with the batteries floating on the system. In 
case of loss of normal power to the battery charger, the DC load 
is automatically powered from the station batteries.  

Each of the four station batteries is sized to carry its expected 
shutdown loads for a period of 2 hours without battery terminal 
voltage falling below 105 volts following a plant trip that 
includes a loss of all AC power. Major loads with their 
approximate operating times on each battery are listed in 
Reference 4. The four battery chargers have been sized to 
recharge discharged batteries within 15 hours while carrying the 
normal DC subsystem load.  

Battery 34 and charger 34 were installed in 1979 (along with 
inverter 34) to ensure a continuous power supply to 120 V AC 
vital instrument bus (VIB) 34 which supports RPS and ESFAS 
channel III. Prior to this modification, VIB 34 was powered 
solely by two 480 V/120 V constant voltage transformers (CVTs) 
supplied by separate safeguard power trains. Although these two 
CVTs provide redundant safety related power supplies for VIB 34, 
these power sources are unavailable following a loss of offsite 
power until the emergency diesel generators re-power one or both 
of the associated safeguards power trains. Additionally, battery 
34 (via the associated inverter) provides a continuous power 
supply for VIB 34 which decreases the potential for an 
inadvertent reactor trip or ESFAS actuation, especially when an 
instrument channel associated with a different VIB is inoperable 
and in trip. Note that battery charger 34 is not required by LCO 
3.8.4. This is acceptable because VIB 34 can be powered by 
either of the two CVTs supplied by separate safeguard power 
trains if battery charger 34 is not available following an event.  

The DC power distribution system is described in more detail in 
Bases for LCO 3.8.9, "Distribution Systems-Operating," and 
LCO 3.8.10, "Distribution Systems-Shutdown."

Revision [Rev.0], 00/00/00INDIAN POINT 3 B 3.8.4 - 2



DC Sources - Operating 
B 3.8.4 

BASES 

BACKGROUND (Continued) 

Each 125 VDC battery is separately housed in a ventilated room 
apart from its charger and power panels. Each subsystem is 
separated electrically from the other subsystems to ensure that a 
single failure in one subsystem does not cause a failure in a 
redundant subsystem. There is no sharing between redundant 
subsystems, such as batteries, battery chargers, or power panels.  

The batteries are sized to produce required capacity at 80% of 
nameplate rating, corresponding to warranted capacity at end of 
life cycles and the 100% design demand. The voltage limit is 
2.07 V per cell, which corresponds to a total minimum voltage 
output of t 120.06 V for batteries 31 and 32 and -, 124.2 V for 
batteries 33 and 34.  

Each DC electrical power subsystem has ample power output 
capacity for the steady state operation of connected loads 
required during normal operation, while at the same time 
maintaining its battery bank fully charged. Each battery charger 
also has sufficient capacity to restore the battery from the 
design minimum charge to the required charged state within 
15 hours while supplying normal steady state loads discussed in 
the FSAR, Chapter 8 (Ref. 4).  

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the FSAR, Chapter 14 (Ref. 6), assume that 
Engineered Safety Feature (ESF) systems are OPERABLE. The DC 
electrical power subsystems 31, 32 and 33 provide normal and 
emergency DC electrical power for the DGs, and control and 
switching during all MODES of operation. Each of the four DC 
electrical power subsystems supports one of the four 120 V AC 
vital instrument buses via an i nverter.  

The OPERABILITY of the DC sources is consistent with the initial 
assumptions of the accident analyses and is based upon meeting 
the design basis of the unit. This includes maintaining the DC 
sources OPERABLE during accident conditions in the event of:
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APPLICABLE SAFETY

LCO

ANALYSES (continued)

a. An assumed loss of all offsite AC power or all onsite AC 

power (i.e., emergency diesel-generators); and 

b. A worst case single failure.  

The DC sources satisfy Criterion 3 of 10 CFR 50.36.

This LCO requires the OPERABILITY of the following four DC 
electrical power subsystems:

Battery 31 and 
Battery 32 and 
Battery 33 and 
Battery 34.

associated Battery Charger; 
associated Battery Charger; 
associated Battery Charger: and

In addition, the corresponding control equipment and 
interconnecting cabling supplying power to the associated bus 
within the train are required to be OPERABLE to ensure the 
availability of the required power to shut down the reactor and 
maintain it in a safe condition after an anticipated operational 
occurrence (AQO) or a postulated DBA. Loss of any train DC 
electrical power subsystem does not prevent the minimum safety 
function from being performed (Ref. 4).  

An OPERABLE DC electrical power subsystem requires the battery 
and respective charger to be operating and connected to the 
associated DC bus.

APPLICABILITY The DC electrical power sources are required to be OPERABLE in 
MODES 1, 2, 3, and 4 to ensure safe unit operation and to ensure 
that: 

a. Acceptable fuel design limits and reactor coolant pressure 
boundary limits are not exceeded as a result of AO0s or 
abnormal transients; and
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APPLICABILITY (continued) 

b. Adequate core cooling is provided, and containment 
integrity and other vital functions are maintained in the 
event of a postulated DBA.  

The DC electrical power requirements for MODES 5 and 6 are 
addressed in the Bases for LCO 3.8.5, "DC: Sources - Shutdown." 

ACTIONS A.1 

Condition A is entered when battery No. 34 is not OPERABLE. The 
only safety related load supported by DC subsystem 34 is 120 V AC 
vital instrument bus 34 which is supplied via inverter 34.  
Therefore, the Required Actions for inverter 34 not OPERABLE 
specified in LCO 3.8.7, Inverters-Operating, are appropriate when 
battery No. 34 is not OPERABLE. Additionally, ITS 3.8.9 (and ITS 
Section 3.3) ensure that 120 V AC vital instrument bus 34 is 
energized when required. The 2 hour Completion Time is 
consistent with the completion time for an inoperable battery 
and/or charger in any of the other three DC electrical power 
subsystems.  

B.1 

Condition B is entered when DC subsystem 31, 32 or 33 Cbatt ery 
and/or associated charger) is not Operable. Loss of DC subsystem 
34 (Condition A) differs from the loss of DC subsystem 31, 32 or 
33 (Condition B) because Condition B could result in the loss of 
DC control power to 480 volt bus No. 5A, 6A, or 2A/3A, 
respectively, and the associated emergency diesel generator.  
Therefore, thi s Condition represents a si gni fi cant degradation of 
the ability to completely respond to an event, and a potential 
loss of ability to remain energized during normal operation. It 
is, therefore, imperative that the operator's attention focus on 
stabilizing the unit, minimizing the potential loss of additional 
DC subsystems.  

If one of the required DC electrical power subsystems is 
inoperable (e.g., inoperable battery, inoperable battery charger,
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BASES 

ACTIONS B.i1 (continued) 

or inoperable battery charger and associated inoperable battery), 
the remaining DC electrical power subsystems have the capacity to 
support a safe shutdown and to mitigate an accident condition.  
Since a subsequent worst case single failure would, however, 
result in the loss of another 125 VDC electrical power subsystems 
with attendant loss of ESF functions, continued power operation 
should not exceed 2 hours. The 2 hour Completion Time is based 
on Regulatory Guide 1.93 (Ref. 7) and reflects a reasonable time 
to assess unit status as a function of the inoperable DC 
electrical power subsystem and, if the DC electrical power 
subsystem is not restored to OPERABLE status, to prepare to 
effect an orderly and safe unit shutdown.  

C.1 and C.2 

If the inoperable DC electrical power subsystem cannot be 
restored to OPERABLE status within the required Completion Time, 
the unit must be brought to a MODE in which the LCO does not 
apply. To achieve this status, the unit must be brought to at 
least MODE 3 within 6 hours and to MODE 5 within 36 hours. The 
allowed Completion Times are reasonable, based on operating 
experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging p1lant 
systems. The Completion Time to bring the unit to MODE 5 is 
consistent with the time required in Regulatory Guide 1.93 
(Ref. 7).  

SURVEI LLANCE REQUIREMENTS 

SRW3A.4.  

Verifying battery terminal voltage while on float charge for the 
batteries helps to ensure the effectiveness of the charging 
system and the ability of the batteries to perform their intended 
function. Float charge is the condition in which the 'charger is 
supplying the continuous charge required to overcome the internal 
losses of a battery (or battery cell) and maintain the battery 
(or a battery cell) in a fully charged state. The voltage
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SURVEI LLANCE REQUIREMENTS 

SR- 3.8.4.1 (continued) 

requirements are based on the nominal design voltage (i.e., 2.07 
volts per cell) of the battery and are consistent with the 
initial voltages assumed in the battery sizing calculations. The 
31 day Frequency is consistent with manufacturer recommendations 
and IEEE-450 CRef.8).  

SR 3.8.4.2, 

This SR requires that each battery charger be capable of 
supplying the voltage and current necessary to recharge partially 
discharged batteries (two hour discharge at a rate that does not 
cause battery terminal voltage to fall below 105 volts). These 
requirements are consistent with the output rating of the 
chargers (Ref. 4). Therefore, this SR can be satisfied by 
operating each charger at the design voltage and current for-a 
minimum of 2 hours. According to Regulatory Guide 1.32 (Ref. 9).  
the battery charger supply is required to be based on the largest 
combined demands of the various steady state loads and the 
charging capacity to restore the battery from the design minimum 
charge state to the fully charged state, irrespective of the: 
status of the unit during these demand occurrences. The minimum 
required amperes and duration ensures that these requirements can 
be satisfied.  

The Surveillance Frequency is acceptable, given the unit 
conditions required to perform the test and the other 
administrative control s existing to ensure adequate charger 
performance during these 24 month intervals. In addition, this 
Frequency is intended to be consistent with expected fuel cycle 
lengths.  

This Surveillance is required to be performed during MODES 5 
and 6 since it would require the DC electrical power subsystem to 
be inoperable during performance of the test.  

This SR is modi fi ed by a Note. The reason for the Note is that 
performing the Surveillance would perturb the electrical 
distribution system and challenge safety systems.
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SURVEI LLANCE REQUIREMENTS (continued) 

SR 3.8.4.3 

A battery service test is a special test of battery capability, 
as found, to satisfy the design requirements (battery duty cycle) 
of the DC electrical power system. The discharge rate and test 
length should correspond to the design duty cycle requirements as 
specified in Reference 4.  

The Surveillance Frequency of 24 months is consistent with the 
recommendations of Regulatory Guide 1.32 (Ref. 9) and Regulatory 
Guide 1.129 (Ref. 10), which state that the battery service test 
should be performed during refueling operations or at some other 
outage.  

A modified performance discharge test may be performed in lieu of 
a service test.  

The modified performance discharge test is a simulated duty cycle 
consisting of just two rates; the one minute rate published for 
the battery or the largest current load of the duty cycle, 
followed by the test rate employed for the performance test, both 
of which envelope the duty cycle of the service test. Since the 
ampere-hours removed by a rated one minute discharge represents a 
very small portion of the battery capacity, the test rate can be 
changed to that for the performance test without compromising the 
results of the performance discharge test. The battery terminal 
voliage for the modified performance discharge test should remain 
above the minimum battery terminal voltage specified in the 
battery service test for the duration of time equal to that of 
the service test.  

A modified performance discharge test is a test of the battery 
capacity and its ability to provide a high rate, short duration 
load (usually the highest rate of the duty cycle). This will 
often confirm the battery's ability to meet the critical period 
of the load duty cycle, in addition to determining its percentage 
of rated capacity. Initial conditions for the modified 
performance discharge test should be identical to those specified 
for a service test.
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SURVEILLANCE REQUIREMENTS 

SR 3.8.4.3 (continued) 

This SR is modified by a Note. The reason for the-Note is that 
performing the Surveillance would perturb the electrical 
distribution system and challenge safety systems.  

SR 3.8.4.4 

A battery performance discharge test is a test of constant 
current capacity of a battery, normally done in the as found 
condition, after having been in service, to detect any change in 
the capacity determined by the acceptance test. The test is 
intended to determine overall battery degradation due to age and 
usage.  

A battery modified performance discharge test is described in the 
Bases for SR 3.8.4.3. Either the battery performance discharge 
test or the modified performance discharge test is acceptable for 
satisfying SR 3.8.4.4; however, only the modified performance 
discharge test may be used to satisfy SR 3.8.4.4 while satisfying 
the requirements of SR 3.8.4.3 at the same time.  

The acceptance criteria for this Surveillance are consistent with 
IEEE-450 (Ref. 8) and IEEE-485 (Ref. 5). These references 
recommend that the battery be replaced if its capacity is below 
80% of the manufacturer's rating. A capacity of 80% shows that 
the battery deterioration is increasing, even if there is ample 
capacity to meet the load requirements.  

The Surveillance Frequency for this test is normally 60 months.  
If the battery shows degradation, or if the battery has reached 
85% of its expected life and capacity is < 100% of the 
manufacturer's rating, the Surveillance Frequency is reduced to 
12 months. However, if the battery shows no degradation but has 
reached 85% of its expected life, the Surveillance Frequency is 
only reduced to 24 months for batteries that retain capacity 
100% of the manufacturer's rating. Degradation is indicated, 
according to IEEE-450 (Ref. 8), when the battery capacity drops 
by more than 10% relative to its capacity on the previous 
performance test or when it is t 10% below the manufacturer's
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SURVEILLANCE REQUIREMENTS 

SR 3.8.4.4 (continued) 

rating. These Frequencies are consistent with the 
recommendations in IEEE-450 (Ref. 8).  

This SR is modified by a Note. The reason for the Note is that 
performing the Surveillance would perturb the electrical 
distribution system and challenge safety systems.

REFERENCES 10 CFR 50, Appendix A.  

Regulatory Guide 1.6, March 10, 1971.  

IEEE-308-1978.  

FSAR, Chapter 8.  

IEEE-485-1983, June 1983.  

FSAR, Chapter 14.  

Regulatory Guide 1.93, December 1974.  

IEEE-450-1995.  

Regulatory Guide 1.32, February 1977.  

Regulatory Guide 1.129, December 1974.
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B 3.8.5 DC Sources -Shutdown 

BASES 

BACKGROUND A description of the DC sources is provided in the Bases for 
LCO 3.8.4, "DC Sources- Operating." 

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident and transient 
analyses in the FSAR, Chapter 14 (Ref. 1), assume that Engineered 
Safety Feature systems are OPERABLE. The DC'electrical power 
system provides normal and emergency DC electrical power for the 
diesel generators and control and switching during all MODES of 
operation.  

The OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and the requirements 
for the supported systems' OPERABILITY.  

The OPERABILITY of the minimum DC electrical power sources during 
MODES 5 and 6 and during movement of irradiated fuel assemblies 
ensures that: 

a. The unit can be maintained in the shutdown or refueling 
condition for extended periods: 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit status; 
and 

C. Adequate DC electrical power is provided to mitigate events 
postulated during shutdown, such as a fuel handling 
accident., 

The DC sources satisfy Criterion 3 of 10 CFR 50.36.
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LCO The four DC electrical power subsystems, each subsystem 
consisting of one battery, one battery charger (except for
battery charger 34 which is not covered by this LCO), and the 
corresponding control equipment and interconnecting cabling 
within the safeguards power train, are required to be OPERABLE to 
support required safeguards power trains of the distribution 
systems required OPERABLE by LCO 3.8.10, "Distribution 
Systems- Shutdown." This ensures the availability of sufficient 
DC electrical power sources to operate the unit in a safe manner 
and to mitigate the consequences of postulated events during 
shutdown (e.g., fuel handling accidents).  

DC subsystems may be cross connected in Modes 5 and 6 and during 
movement of irradiated fuel because there is no requirement to 
ensure that a single failure in one subsystem does not cause a 
failure in a redundant subsystem.  

APPLICABILITY The DC electrical power sources required to be OPERABLE in 
MODES 5 and 6, and during movement of irradiated fuel assemblies, 
provide assurance that: 

a. Required features to provide adequate coolant inventory 
makeup are available for the irradiated fuel assemblies in 
the core; 

b. Required features needed to mitigate a fuel handling 
accident are available; 

C. Required features necessary to mitigate the effects of 
events that can lead to core damage during shutdown are 
available; and 

d. Instrumentation and control capability is available for 
monitoring and maintaining the unit in a cold shutdown 
condition or refueling condition.  

The DC electrical power requirements for MODES 1, 2, 3. and 4 are 
covered in LCO 3.8.4.
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ACTIONS A.1. A.2.1, A.2.2. A.2.3 and A.2.4 

If any DC electrical subsystems are required by LCO 3.8.10 and 
one becomes inoperable, the remaining DC power available may be 
capable of supporting sufficient systems to allow continuation of 
CORE ALTERATIONS and fuel movement. By allowing the option to 
declare required features inoperable with the associated DC power 
source(s) inoperable, appropriate restrictions will be 
implemented in accordance with the affected required features LCO 
ACTIONS. In many instances, this option may involve undesired 
administrative efforts. Therefore, the allowance for 
sufficiently conservative actions is made (i.e., to suspend CORE 
ALTERATIONS, movement of irradiated fuel assemblies, and 
operations involving positive reactivity additions). The 
Required Action to suspend positive reactivity additions does not 
preclude actions to maintain or increase reactor vessel 
inventory, provided the required SDM is maintained.  

Suspension of these activities shall not preclude completion of 
actions to establish a safe conservative condition. These 
actions minimize probability of the occurrence of postulated 
events. It is further required to immediately initiate action to 
restore the required DC electrical power subsystems and to 
continue this action until restoration is accomplished in order 
to provide the necessary DC electrical power to the unit safety 
systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required DC electrical power subsystems should 
be completed as quickly as possible in order to minimize the time 
during which the unit safety systems may be without sufficient 
power.
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SURVEI LLANCE REQUIREMENTS 

SR 3.8.5.1 

SR 3.8.5.1 requires performance of all Surveillances required by 
SR 3.8.4.1 through SR 3.8.4.4. Therefore, see the corresponding 
Bases for LCO 3.8.4 for a discussion of each SR.  

This SR is modified by a Note. The reason for the Note is to 
precl ude requiring the OPERABLE DC sources from being discharged 
below their-capability to provide the required power supply or 
otherwise rendered inoperable during the performance of SRs. It 
is the intent that these SRs must still be capable of being met, 
but actual performance is not required.  

REFERENCES 1. FSAR, Chapter 14.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.6 Battery Cell Parameters 

BASES

BACKGROUND This LCO delineates the limits on electrolyte temperature, level, 
float voltage, and specific gravity for the DC power source 
batteries. A discussion of these batteries and their OPERABILITY 
requirements is provided in the Bases for LCO 3.8.4. "DC 
Sources -Operating," and LCO 3.8.5, "DC Sources -Shutdown."

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the FSAR, Chapter 14 (Ref. 1), assume 
Engineered Safety Feature systems are OPERABLE. The DC 
electrical power system provides normal and emergency DC 
electrical power for the diesel generators and control and 
switching during all MODES of operation.  

The OPERABILITY of the DC subsystems is consistent with the 
initial assumptions of the accident analyses and is based upon 
meeting the design basis of the unit. This includes maintaining 
at least one train of DC sources OPERABLE during accident 
conditions, in the event of: 

a. An assumed loss of all offsite AC power or all onsite AC 
power; and 

b. A worst case single failure.  

Battery cell parameters satisfy the Criterion 3 of 10 CFR 50.36.

Battery cell parameters must remain within acceptable limits to 
ensure availability of the required DC power to shut down the 
reactor and maintain it in a safe condition after an anticipated 
operational occurrence or a postulated DBA. Electrolyte limits
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BASES 

LCO (continued) 

are conservatively established, allowing continued DC electrical 
system function even with Category A and B limits not met.  

APPLICABILITY The battery cell parameters are required solely for the support 
of the associated DC electrical power subsystems. Therefore, 
battery electrolyte is only required when the DC power source is 
required to be OPERABLE. Refer to the Applicability discussion 
in Bases for LCO 3.8.4 and LCO 3.8.5.  

ACTIONS The ACTIONS Table is modified by a Note which indicates that 
separate Condition entry is allowed for each battery. This is 
acceptable because the Required Actions for each Condition 
provide appropriate compensatory actions for each inoperable DC 
subsystem. Complying with the Required Actions for one 
inoperable DC subsystem may allow for continued operation, and 
subsequent inoperable DC subsystem(s) are governed by separate 
Condition entry and application of associated Required Actions.  

A.I. A.2 and A.3 

With one or more cells in one or more batteries not within limits 
(i.e., Category A limits not met. Category B limits not met, or 
Category A and B limits not met) but within the Category C limits 
specified in Table 3.8.6-1 in the accompanying LCO, the battery 
is degraded but there is still sufficient capacity to perform the 
intended function. Therefore, the affected battery is not 
requi red to be considered inoperable solely as a result of 
Category A or B limits not met and operation is permitted for a 
limited period.  

The pilot cell electrolyte level and float voltage are required 
to be verified to meet the Category C limits within 1 hour 
(Required Action A.D). This check will provide a quick 
indication of the status of the remainder of the battery cells.  
One hour provides time to inspect the electrolyte level and to 
confirm the float voltage of the pilot cells. One hour is 
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ACTIONS Ad1. A.2 and A.3 (continued) 

considered a reasonable amount of time to perform the requ ired 
verification.  

Verification that the Category C limits are met (Required 
Action A.2) provides assurance that during the time needed to 
restore the parameters to the Category A and B limits, the 
battery is still capable of performing its intended function. A 
period of 24 hours is allowed to complete the initial 
yenifi cation because speci fi c gravity measurements must be 
obtained for each connected cell. Taking into consideration both 
the time required to perform the required verification and the 
assurance that the battery cell parameters are not severely 
degraded, this time is considered reasonable. The verification 
is repeated at 7 day intervals until the parameters are restored 
to Category A or B limits. This periodic verification is more 
frequent than the normal Frequency of pilot cell Surveillances 
because of the degraded condition of the battery.  

Continued operation is only permitted for 31 days before battery 
cell parameters must be restored to within Category A and B 
limits. With the consideration that, while battery capacity is 
degraded, sufficient capacity exists to perform the intended 
function and to allow time to fully restore the battery cell 
parameters to normal limits, this time is acceptable prior to 
declaring the battery inoperable.  

With one or more batteries with one or more battery cell 
parameters outside the Category C limit for any connected cell, 
sufficient capacity to supply the maximum expected load 
requirement is not assured and the corresponding DC electrical 
power subsystem must be declared inoperable. Additionally, other 
potentially extreme conditions, such as not completing the 
Required Actions of Condition A within the required Completion 
Time or average electrolyte temperature of representative cells 
outside the limits of SR 3.8.6.3 are also cause for immediately 
declaring the associated DC electrical power subsystem 
inoperable.
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SURVEI LLANCE REQUIREMENTS 

This SR verifies that Category A battery cell parameters are 
consistent with IEEE-450 (Ref. 2), which recommends regular 
battery inspections (at least one per month) including voltage, 
specific gravity, and electrolyte temperature of pilot cells.  

SR 38.6.2 

The quarterly inspection of specific gravity and voltage is 
consistent with IEEE-450 (Ref. 2) which recommends augmentation 
of the battery inspections conducted in SR 3.8.6.1 at least once 
per quarter by checking the level, voltage and specific gravity 
of each cell, and the temperature of pilot cells.  

SR 3.8.6.3 

This Surveillance verification that the average temperature of 
representative cells (i.e., every fifth cell) is within specified 
limits, is consistent with a recommendation of IEEE-450 (Ref. 2).  
that states that the temperature of electrolytes i n 
representative cells should be determined on a quarterly basis.  

Lower than normal temperatures act to inhibit or reduce battery 
capacity. This SR ensures that the operating temperatures remain 
within an acceptable operating range. This limit is based on 
manufacturer recommendations.  

TbeW.861 

This table delineates the limits on electrolyte level, float 
voltage, and specific gravity for three different categories.  
The meaning of each category is discussed below.  

Category A defines the normal parameter limit for each designated 
pilot cell in each battery. The cells selected as pilot cells 
are those whose temperature, voltage, and electrolyte specific 
gravity approximate the state of charge of the entire battery.
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SURVEI LLANCE REQUIREMENTS 

Table 3.8.6-1 (continued) 

The Category A limits specified for electrolyte level are based 
on manufacturer recommendations and are consistent with the 
guidance in IEEE-450 (Ref. 2), with the extra !/ inch allowance 
above the high water level indication for operating margin to 
account for temperatures and charge effects. In .addition to this 
allowance, footnote a to-Table 3.8.6-1-permits the electrolyte 
level to be above the specified maximum level during equalizing 
charge, provided it is not overflowing. These limits ensure that 
the plates suffer no physical damage, and that adequate electron 
transfer capability is maintained in the event of transient 
conditions. IEEE-450 (Ref. 2) recommends that electrolyte level 
readings should be made only after the battery has been at float 
charge for at least 72 hours.  

The Category A limit specified for float voltage is 2 2.13 V per 
cell. This value is based on the recommendations of IEEE-450 
(Ref. 2), which states that prolonged operation of cells < 2.13 V 
can reduce the life expectancy of cells.  

The Category A limit specified for specific gravity for each 
pilot cell is 2 1.205 (0.010 below the manufacturer fully charged 
nominal specific gravity or a battery charging current that had 
stabilized at a low value). This value is characteristic of a 
charged cell with adequate capacity. According to IEEE-450 
(Ref. 2), the specific gravity readings are based on a 
temperature of 770F (250C).  

The specific gravity readings are corrected for actual 
electrolyte temperature as long as level is maintained within the 
required range. For each 30F (1.670C) above 770F (250C), 1 point 
(0.001)-is-added-to-the reading; 1 point is subtracted for each 
30F below 770F. The specific gravity of the electrolyte in a 
cell increases with a loss of water due to electrolysis or 
evaporation.
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SURVE ILLANCE REQU IREMENTS 

Table 3.8.6-1 .(continued) 

Category B defines the normal parameter limits for each connected 
cell. The term "connected cell" excludes any battery cell that 
may be jumpered out.  

The Category B limits specified for electrolyte level *and float 
voltage are the same as those specified for Category A and have 
been discussed above. The Category B limit specified for 
specific gravity for each connected cell is t 1.195 (0.020 below 
the manufacturer fully charged, nominal specific gravity) with 
the average of all connected cells > 1.205 (0.010 below the 
manufacturer fully charged, nominal specific gravity). These 
values are based on manufacturer's recommendations. The minimum 
specific gravity value required for each cell ensures that the 
effects of a highly charged or newly installed cell will not mask 
overall degradation of the battery.  

Category C defines the limits for each connected cell. These 
values, although reduced, provide assurance that sufficient 
capacity exists to perform the intended function and maintain a 
margin of safety. When any battery parameter is outside the, 
Category C limits, the assurance of sufficient capacity described 
above no longer exists, and the battery must be declared 
inoperable.  

The Category C limits specified for electrolyte level (above the 
top of the plates and not overflowing) ensure that the plates 
suffer no physical damage and maintain adequate electron transfer 
capability. The Category C limits for float voltage is based on 
IEEE-450 (Ref. 2), which states that a cell voltage of 2.07 V or 
below, under float conditions and not caused by elevated 
temperature of the cell, indicates internal cell problems and may 
require cell replacement.  

The Category C limit of average specific gravity t 1.195 is based 
on manufacturer recommendations (0.020 below the manufacturer 
recommnended fully charged, nominal specific gravity). In 
addition to that limit, it is required that the specific gravity
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Battery Cell Parameters 
B 3.8.6

BASES

SURVEILLANCE REQUIREMENTS 

Table 3.8.6-1 (continued)

for each connected cell must be no less than 0.020 below the 
average of all connected cells. This limit ensures that the 
effect of a highly charged or new cell does not mask overall 
degradation of the battery.

REFERENCES 1. FSAR, Chapter 14.  

2. IEEE-450-1995.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.7 Inverters-Operating 

BASES 

BACKGROUND The inverters are the preferred source of power for the 120 V AC 
vital instrument buses because of the stability and reliability 
they achieve. The function of the inverter is to provide AC 
electrical power to the vital instrument buses.  

There are four 120 volt AC vital instrument buses (VIBs), Nos.  
31, 32, 33 and 34. The preferred power supplies to these buses 
are static inverters, Nos. 31, 32, 33 and 34, which are in turn 
supplied from separate 125 volt DC buses, Nos. 31, 32, 33 and 34.  
Each of the four 125 volt DC buses is powered by a battery and 
associated battery charger.  

Inverters 31, 32, and 33 each have an associated backup 
480 V/120 V constant voltage transformer (CVT). Each of these 
inverters has a manual bypass switch that causes the associated 
VIB to receive AC power from plant AC sources via the backup CVT 
instead of the DC powered inverter. Inverters 31, 32, and 33 
will transfer to the backup power supply (i.e., the associated 
CVT) automatically in the event of an inverter failure. However, 
the backup CVTs for inverters 31, 32, and 33 are supplied from 
non-safety related buses that are stripped and not automatically 
re-connected following a safety injection (SI) signal or a loss 
of offsite power (LOOP). Therefore, operator action is required 
to re-energize VIBs 31, 32, or 33 following an SI or LOOP if the 
associated inverter is being bypassed or fails during the event.  
Additionally, the potential exists that the bus powering the 
backup CVT may not be available following an event.  

Inverter 34 has two associated backup 480 V/120 V constant 
voltage transformers (CVTs). The CVTs associated with inverter 
34 are powered from separate safeguards power trains using buses 
that are automatically re-energized following an SI or LOOP.  
Inverter 34 can be manually bypassed such that either of the 
associated CVTs can be used to power VIB 34. Inverter 34 will 
not automatically transfer to a backup power supply (i.e., the 
associated CVTs) in the event of an inverter failure. Manual
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Inverters - Operating 
B 3.8.7 

BASES 

BACKGROUND (Continued) 

operator action is also needed to transfer between the CVTs 
capable of powering VIB 34.  

Using a separate battery and inverter to power each VIB ensures a 
continuous source of power for the instrumentation and controls 
of the engineered safety features (ESF) systems and the reactor 
protection system (RPS) during postulated events including the 
loss of offsite power. This is consistent with requirements 
described in Generic Letter 91-011 (Ref. 1). Continuity of power 
to the VIBs is assured because each of the four station batteries 
is sized to carry its expected shutdown loads for a period of 2 
hours (Ref. 2). Additionally, four battery chargers have been 
sized to recharge these batteries while carrying the normal DC 
subsystem load (Ref. 2).  

Note that battery charger 34 is not required by LCO 3.8.4. This 
is acceptable because VIB 34 can be powered by either of the two 
CVTs supplied by separate safeguard power trains if battery 
charger 34 is not available following an event. Specific details 
on inverters and their operating characteristics are found in the 
FSAR, Chapter 8 (Ref. 2).  

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the FSAR, Chapter 14 (Ref. 3), assumes 
Engineered Safety Feature systems are OPERABLE. The inverters 
are designed to provide the required capacity, capability, 
redundancy, and reliability to ensure the availability of 
necessary power to the RPS and ESFAS instrumentation and controls 
so that the fuel, Reactor Coolant System, and containment design 
limits are not exceeded. These limits are discussed in more 
detail in the Bases for Section 3.2, Power Distribution Limits; 
Section 3.4, Reactor Coolant System (RCS); and Section 3.6, 
Containment Systems.  
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Inverters -Operating 
B 3.8.7 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The OPERABILITY of the inverters is consistent with the initial 
assumptions of the accident analyses and is based on meeting the 
design basis of the unit. This includes maintaining required 
120 V AC vital instrument buses OPERABLE during accident 
conditions in the event of: 

a. An assumed loss of all offsite AC electrical power or all 

onsite AC electrical power; and 

b. A worst case single failure.  

The 2 CVTs capable of supplying VIB 34 are needed to ensure the 
availability of power to VIB 34 following the depletion of 
battery 34. Although battery charger 34 would normally be used 
to supply VIB 34 via inverter 34, battery charger 34 is not 
safety related and may not be available after a design basis 
event.  

Inverters are a part of the distribution system and, as such, 
satisfy Criterion 3 of 10 CFR 50.36.  

LCO The inverters (and CVTs associated with VIB 34) ensure the 
availability of AC electrical power for the systems 
instrumentation required to shut down the reactor and maintain it 
in a safe condition after an anticipated operational occurrence 
(AOO) or a postulated DBA.  

Maintaining the required inverters (and CVTs associated with VIB 
34) OPERABLE ensures that the redundancy incorporated into the 
design of the RPS and ESFAS instrumentation and controls is 
maintained. The four inverters ensure an uninterruptible supply 
of AC electrical power to the AC vital buses even if the 480 V 
safety buses are de-energized.  

Operable inverters require the associated 120 V AC vital 
instrument bus to be powered by the inverter with output voltage 
and frequency within tolerances, and power input to the inverter 
from a 125 VDC station battery.

Revision [Rev.0, 00/00/00INDIAN POINT 3 B 3.8.7 - 3



Inverters- Operating 

B 3.8.7 

BASES 

APPLICABILITY The inverters are required to be OPERABLE in MODES 1, 2, 3, and 4 
to ensure that: 

a. Acceptable fuel design limits and reactor coolant pressure 
boundary limits are not exceeded as a result of AOOs or 
abnormal transients; and 

b. Adequate core cooling is provided, and containment 
OPERABILITY and other vital functions are maintained in the 
event of a postulated DBA.  

Inverter requirements for MODES 5 and 6 are covered in the Bases 
for LCO 3.8.8, "Inverters- Shutdown." 

ACTIONS With an inverter inoperable, its associated VIB becomes 
inoperable until it is re-energized from its associated backup 
CVT. For this reason a Note to the Actions requires entry into 
the Conditions and Required Actions of LCO 3.8.9. "Distribution 
Systems - Operating." This ensures that the vital bus is re
energized within 2 hours.  

A.1 

With one of the two CVTs capable of supplying VIB 34 not 
OPERABLE, VIB 34 will be powered from battery 34 via inverter 34 
for a minimum of 2 hours following the initiation of any event.  
After battery 34 is depleted, the second CVT capable of powering 
VIB 34 will maintain power to VIB 34 even if non-safety related 
battery charger 34 is not available. A 30 day Completion Time to 
restore both CVTs to OPERABLE is needed because a failure of the 
safeguards power train supporting the remaining CVT would result 
in the loss of two VIBs (i.e, VIB 34 and the VIB associated with 
the failed safeguards power train) but only after the associated 
batteries are depleted. A 30 day Completion Time to restore both 
CVTs to OPERABLE is acceptable because of the low probability of 
an accident in conjunction with the loss of a specific safeguards 
power train.
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BASES 

ACTIONS (continued) 

B.1 

With both of the CVTs capable of supplying VIB 34 not OPERABLE, 
VIB 34 will be powered from battery 34 via inverter 34 for a 
minimum of 2 hours following the initiation of any event. After 
battery 34 is depleted, inverter 34 may not be available to power 
VIB 34 because battery charger 34 is not safety related and is 
powered from a non-safety related bus. Therefore, at least one 
CVT must be restored within 7 days.  

A 7 day Completion Time to restore at least one of the two CVTs 
to OPERABLE is needed and is acceptable because of the following: 
VIB 34 will be powered from battery 34 via inverter 34 for a 
minimum of 2 hours; non-safety related battery charger 34 may be 
available following an event; and, the low probability of an 
event during this 7 day period.  

C.1 and C.2 

With an inverter inoperable, its associated VIB must be powered 
from its associated backup CVT. However, the backup CVTs for 
inverters 31, 32, and 33 are supplied from non-safety related 
buses that are stripped and not automatically re-connected 
following a SI signal or a LOOP. Both backup CVTs for inverter 
34 are powered from safety related buses that may be de-energized 
until the associated safeguards power train is energized (i.e., 
diesel generator starts). Therefore, a VIB powered from a backup 
CVT when the associated inverter is inoperable will be and could 
remain de-energized following a SI signal or a LOOP.  

If a VIB will be de-energized as a result of SI signal or LOOP, a 
loss of safety function could exist for any VIB powered function 
that requires power to perform the required safety function 
(e.g., automatic actuation of core spray, Regulatory Guide 1.97 
instrumentation, etc.) if the redundant required feature is 
inoperable. Therefore, Required Action C.1 requires declaring 
required feature(s) supported by associated inverter inoperable 
when its required redundant feature(s) is inoperable. As 
specified in the associated Note, this requirement only applies
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Inverters -Operating 
B 3.8.7 

BASES 

ACTIONS 

C.1 and C.2 (continued) 

to feature(s) that require power to perform the required safety 
function. The 2 hour Completion Time is consistent with LCO 
3.8.9, AC Distribution System - Operating, requirements for an 
inoperable VIB.  

With an inverter inoperable and its associated VIB powered from 
its associated backup CVT, there is increased potential for 
inadvertent actuation for ESFAS or RPS functions, especially if 
redundant channels are inoperable and in the tripped condition.  
This is because these de-energize to actuate functions are 
relying upon interruptible AC electrical power sources (offsite 
and onsite). The uninterruptible inverter source to the VIBs is 
the preferred source for powering instrumentation trip setpoint 
devices. Therefore, only one inverter may be inoperable at one 
time and an inoperable inverter must be restored to OPERABLE 
within 7 days. The 7 day Completion Time is needed because it 
ensures that the VIBs are powered from the uninterruptible 
inverter source. The 7 day Completion Time is acceptable because 
Required Action C.1 ensures that an inoperable inverter does not 
result in a loss of any safety function. The 7 day Completion 
Time is consistent with commitments made in response to Generic 
Letter 91-011 (Ref. 1).  

D.1 and D.2 

If the inoperable devices or components cannot be restored to 
OPERABLE status within the required Completion Time, the unit 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the unit must be brought to at least MODE 3 
within 6 hours and to MODE 5 within 36 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging plant systems.
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Inverters -Operating 
B 3.8.7

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.8.7.1 

This Surveillance verifies that the inverters are functioning 
properly with all required circuit breakers closed and AC vital 
buses energized from the inverter. The verification of proper 
voltage output ensures that the required power is readily 
available for the instrumentation of the RPS and ESFAS connected 
to the AC vital buses. The 7 day Frequency takes into account 
the redundant capability of the inverters and other indications 
available in the control room that alert the operator to inverter 
malfunctions.  

SR 3.8.7.2 

This Surveillance verifies that the power supply to VIB 34 can be 
manually transferred from the inverter to each of the required 
CVTs. This SR ensures that power to VIB 34 can be maintained 
after the depletion of battery 34. The 24 month Frequency takes 
into account that either of the CVTs is capable of performing 
this safety function and the demonstrated reliability of this 
equipment.

REFERENCES 1. Generic Letter 91-011, Resolution of Generic Issues 48, 
"LCOs for Class 1E Vital Instrument Buses," and 49, 
"Interlocks and LCOS for Class 1E Tie Breakers" pursuant to 
10 CFR 50.54(f).  

2. FSAR, Chapter 8.  

3. FSAR, Chapter 14.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.8 Inverters -Shutdown 

BASES 

BACKGROUND A description of the inverters is provided in the Bases for 
LCO 3.8.7, "Inverters -Operating." 

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the FSAR. Chapter 14 (Ref. 1), assume 
Engineered Safety Feature systems, including inverters that 
supply required 120 V AC vital instrument buses, are OPERABLE.  
The DC to AC inverters are designed to provide the required 
capacity, capability, redundancy, and reliability to ensure the 
availability of necessary power to the Reactor Protective System 
and Engineered Safety Features Actuation System instrumentation 
and controls so that the fuel, Reactor Coolant System, and 
containment design limits are not exceeded.  

The OPERABILITY of the inverters is consistent with the initial 
assumptions of the accident analyses and the requirements for the 
supported systems' OPERABILITY.  

The OPERABILITY of one inverter to each VIB bus during MODES 5 
and 6 and when moving i rradi ated fuel ensures that: 

a. The unit can be maintained in the shutdown or refueling 
condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit status; 
and 

C. Adequate power is available to mitigate events postulated 
during shutdown, such as a fuel handling accident.  

The inverters were previously identified as part of the
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Inverters - Shutdown 
B 3.8.8

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

distribution system and, as such, satisfy Criterion 3 of 
10 CFR 50.36.  

LCO The inverters ensure the availability of electrical power for the 
instrumentation for systems required to shut down the reactor and 
maintain it jn a safe condition after an anticipated operational 
occurrence or a postulated DBA. The battery powered inverters 
provide uninterruptible supply of AC electrical power to the VIBs 
even if the 480 V safety buses are de-energized. OPERABILITY of 
the inverters requires that the VIB be powered by the inverter.  
This ensures the availability of sufficient inverter power 
sources to operate the unit in a safe manner and to mitigate the 
consequences of postulated events during shutdown (e.g., fuel 
handling accidents).  

This LCO does not require OPERABILITY of the constant voltage 
transformers (CVTs) capable of supplying VIB 34 even if inverter 
34 is required to be OPERABLE. This is acceptable because VIB 34 
will be powered from battery 34 via inverter 34 for a minimum of 
2 hours and electrical buses may be cross connected as needed to 
support inverter 34 prior to the depletion of battery 34.  

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6 and during 
movement of irradiated fuel assemblies provide assurance that: 

a. Systems to provide adequate coolant inventory makeup are 
available for the irradiated fuel in the core; 

b. Systems needed to mitigate a fuel handling accident are 
available; 

c. Systems necessary to mitigate the effects of events that 
can lead to core damage during shutdown are available; and
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B 3.8.8 

BASES 

APPLICABILITY (continued) 

d. Instrumentation and control capability is avail-able for 
monitoring and maintaining the unit in a cold shutdown 
condition or refueling condition.  

Inverter requirements for MODES 1, 2, 3. and 4 are covered in 
LCO 3.8.7.  

ACTIONS A.1. A.2.1. A.2.2. A.2.3 and A.2.4 

If more than one VIB is are required by LCO 3.8.10. "Distribution 
Systems -Shutdown," the remaining OPERABLE Inverters may be 
capable of supporting sufficient requi red features to allow 
continuation of CORE ALTERATIONS, fuel movement, and operations 
with a potential for positive reactivity additions. By the 
allowance of the option to declare required features inoperable 
with the associated inverter(s) inoperable, appropriate 
restrictions will be implemented in accordance with the affected 
required features LCOs' Required Actions. In many instances, 
this option may involve undesired administrative efforts.  
Therefore, the allowance for sufficiently conservative actions is 
made (i.e., to suspend CORE ALTERATIONS, movement of irradiated 
fuel assemblies, and operations involving positive reactivity 
additions). The Required Action to suspend positive reactivity 
additions does not preclude actions to maintain or increase 
reactor vessel inventory, provided the required SDM is 
maintained.  

Suspension of these activities shall not preclude completion of 
actions to establish a safe conservative condition. These 
actions minimize the probability of the occurrence of postulated 
events. It is further required to immediately initiate action to 
restore the required inverters and to continue this action until 
restoration is accomplished in order to provide the necessary 
inverter power to the unit safety systems.  

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required inverters should be completed as
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Inverters - Shutdown 
B 3.8.8

BASES

A.1. A.2.1. A.2.2. A.2,3 and A.2.4 (continued)

quickly as possible in order to minimize the time the unit safety 
systems may be without power or powered from a constant voltage 
source transformer.

SURVEILLANCE REQUIREMENTS 

SR 3.8.8.1 

This Surveillance verifies that the inverters are functioning* 
properly with all required circuit breakers closed and VIBs 
energized from the inverter. The verification of proper voltage 
output ensures that the required power is readily available for 
the instrumentation connected to the VIBs. The 7 day Frequency 
takes into account the redundant capability of the inverters and 
other indications available in the control room that alert the 
operator to inverter malfunctions.  

REFERENCES 1. FSAR, Chapter 14.
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B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.9 Distribution Systems-Operating 

BASES 

BACKGROUND The onsite AC, DC, and 120 V AC vital instrument bus VIB 
electrical power distribution systems are divided into three 
safeguards power trains (5A, 2A/3A and 6A) consisting of four 480 
VAC safeguards buses and associated AC electrical power 
distribution subsystems, four 125 VDC bus subsystems, and four 
VIBs.  

The safeguards subsystems are arranged in three trains such that 
any two trains are capable of meeting minimum requirements for 
accident mitigation or safe shutdown. The three safeguards 
subsystems consist of 480 volt bus 5A (associated with DG 33), 
480 volt bus 6A (associated with DG 32), and 480 volt buses 2A 
and 3A (associated with DG 31). Buses 2A and 3A are considered a 
single safeguards bus. The electrical subsystems are identified 
in Table B 3.8.9-1.  

The AC electrical power subsystem for each train consists of an 
Engineered Safety Feature (ESF) 480 V bus and motor control 
centers. Each 480 V bus has at least one offsite source of power 
as well as a dedicated onsite diesel generator (DG) source. Each 
of the four 480 V volt buses can receive offsite power from 
either the normal (138 kV) or alternate (13.8 kV) offsite source.  
The normal offsite power source uses either of the two 138 
kilovolt (kV) ties from the Buchanan substation. The alternate 
offsite power source uses either of the two 13.8 kV ties from the 
Buchanan substation. There is no automatic transfer from the 
normal to the alternate source of offsite power.  

Offsite power to 480 V buses 5A and 6A is supplied from 6.9 kV 
buses 5 and 6, respectively, which in turn receive power from 
either 138 kV offsite feeder via the Station Auxiliary 
Transformer (SAT). Alternately, 6.9 kV buses 5 and 6 can be 
supplied from either of the two 13.8 kV ties via an auto
transformer associated with the 13.8 kV feeder being used.  

When the plant is at power, 480 V buses 2A and 3A are normally 
powered from the Main Generator via the Unit Auxiliary
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B 3.8.9 

BASES 

BACKGROUND (Continued) 

Transformer (UAT) and the 6.9 kV buses 2 and 3 via SSTs 2 and 3.  
When the plant is not operating, buses 2A and 3A are supplied 
from 6.9 kV buses 5 and 6. respectively, via tie breakers.  
Following a unit trip, power to 480 V buses 2A and 3A is 
maintained by a fast transfer that connects buses 2A and 3A to 
power supplied from offsite to 6.9 kV buses 5 and 6. If the 138 
kV system is not available, either of the two independent 13.8 kV 
feeders can be connected to the 6.9 kV buses through associated 
20 MVA 13.8 KV/6.9 KV auto-transformers. When the 13.8 kV power 
source is used to feed 6.9 kV buses 5 and 6 and the main 
generator is used to feed 6.9 kV buses 1, 2, 3 and 4, automatic 
transfer of the 6.9 KV buses 1, 2, 3 and 4 to the 13.8 kV source 
following a unit trip must be prohibited to prevent overloading 
of the 13.8 kV auto-transformer. Therefore, a unit trip when a 
13.8 kV power source is used to feed 6.9 kV buses 5 and 6 will 
result in 480 V busses 2A and 3A being de-energized and 
subsequently being powered from DG 31.  

Each of the three 480 V safeguards subsystems receives DC control 
power from its associated battery charger and battery source.  
Battery No. 31 supplies DC control power to safeguards power 
train 5A including DG 33. Battery No. 32 supplies DC control 
power to safeguards power train 6A including DG 32. Battery No.  
33 supplies DC control power to safeguards power train 2A/3A 
including DG 31. Batteries 31 and 32 also supply ESFAS and. RPS 
trains A and B, respectively. Additional description of this 
system may be found in the Bases for LCO 3.8.1, "AC 
Sources-Operating," and the Bases for LCO 3.8.4, "DC 
Sources- Operating." 

The AC electrical power distribution system for each train 
includes the safety related motor control centers shown in 
Table B 3.8.9-1.  

The VIBs are arranged in four load groups and are normally 
powered from the inverters. There are four 120 volt vital AC 
instrument buses (VIBs). The four VIBs are powered by static 
inverters that are powered from the four separate 125 volt DC 
buses.
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BASES 

BACKGROUND (Continued) 

Inverters 31, 32, and 33 each have an associated backup 
480 V/120 V constant voltage transformer (CVT). Each of these 
inverters has a manual bypass switch that causes the associated 
VIB to receive AC power from plant AC sources via the backup CVT 
instead of the DC powered inverter. Inverters 31, 32, and 33 
will transfer to the backup power supply (i.e., the associated 
CVT) automatically in the event of an inverter failure. However, 
the backup CVTs for inverters 31, 32, and 33 are supplied from 
non-safety related buses that are stripped and not automatically 
re-connected following a safety injection (SI) signal or a loss 
of offsite power (LOOP). Therefore, operator action is required 
to re-energize VIBs 31, 32, or 33 following an SI or LOOP if the 
associated inverter is being bypassed or fails during the event.  
Additionally, the potential exists that the bus powering the 
backup CVT may not be available following an event.  

Inverter 34 has two associated backup 480 V/120 V constant 
voltage transformers (CVTs). The CVTs associated with inverter 
34 are powered from separate safeguards power trains using buses 
that are automatically re-energized following an SI or LOOP.  
Inverter 34 can be manually bypassed such that either of the 
associated CVTs can be used to power VIB 34. Inverter 34 will 
not automatically transfer to a backup power supply (i.e., the 
associated CVTs) in the event of an inverter failure. Manual 
operator action is also needed to transfer between the CVTs.  
capable of powering VIB 34.  

The 125 volt DC system is divided into four buses with one 
battery and battery charger (supplied from the 480 volt system) 
serving each. The battery chargers supply the normal DC loads as 
well as maintaining proper charges on the batteries. The DC 
system is redundant from battery source to actuation devices 
which are powered from the batteries. Four batteries feed four 
DC power panels, which in turn feed major loads, such as 
instrument bus inverters and switchgear control circuits. DC 
power panels 31 and 32 feed DC distribution panels, which in turn 
feed relaying and instrumentation loads. Continuity of power to
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BASES 

BACKGROUND (Continued) 

the VIBs is assured because each of the four station batteries is 
sized to carry its expected shutdown loads for a period of 2 
hours. Additionally, four battery chargers have been sized to 
recharge these batteries while carrying the normal DC subsystem 
load (Ref. 2).  

Note that battery charger 34 is not required by LCO 3.8.4, DC 
Sources - Operating. This is acceptable because VIB 34 can be 
powered by either of the two CVTs supplied by separate safeguard 
power trains if battery charger 34 is not available following an 
event. The 2 CVTs capable of supplying VIB 34 are needed to 
ensure the availability of power to VIB 34 following the 
depletion of battery 34. Although battery charger 34 would 
normally be used to supply VIB 34 via inverter 34, battery 
charger 34 is not safety related and may not be available after a 
design basis event.  

The list of all required distribution buses is presented in 
Table B 3.8.9-1.  

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident (DBA) and 
transient analyses in the FSAR, Chapter 14 (Ref. 1), assume ESF 
systems are OPERABLE. The AC, DC, and AC vital instrument bus 
electrical power distribution systems are designed to provide 
sufficient capacity, capability, redundancy, and reliability to 
ensure the availability of necessary power to ESF systems so that 
the fuel, Reactor Coolant System, and containment design limits 
are not exceeded. These limits are discussed in more detail in 
the Bases for Section 3.2, Power Distribution Limits; 
Section 3.4, Reactor Coolant System (RCS); and Section 3.6, 
Containment Systems.  

The OPERABILITY of the AC, DC, and VIB electrical power 
distribution systems is consistent with the initial assumptions 
of the accident analyses and is based upon meeting the design
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B 3.8.9 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

basis of the unit. This includes maintaining power distribution 
systems OPERABLE during accident conditions in the event of: 

a. An assumed loss of all offsite-power or all onsite AC 
electrical power; and 

b. A worst case single failure.  

The distribution systems satisfy Criterion 3 of 10 CFR 50.36.  

[CO The required power distribution subsystems listed in 
Table B 3.8.9-1 ensure the availability of AC, DC, and VIB 
electrical power for the systems required to shut down the 
reactor and maintain it in a safe condition after an anticipated 
operational occurrence (AGO) or a postulated DBA. The AC, DC, 
and VIB electrical power distribution subsystems are required to 
be OPERABLE.  

Maintaining the AC, DC, and VIB electrical power distribution 
subsystems OPERABLE ensures that the redundancy incorporated into 
the design of ESF is not defeated. Therefore, a single failure 
within any system or within the electrical power distribution 
subsystems will not prevent safe shutdown of the reactor..  

OPERABLE AC electrical power distribution subsystems require the 
associated buses and safety related motor control centers to be 
energized to their proper voltages. OPERABLE DC electrical power 
distribution subsystems require the associated buses to be 
energized to their proper voltage from either the associated 
battery or charger. OPERABLE vital instrument bus electrical 
power distribution subsystems require the associated buses to be 
energized to their proper voltage from the associated inverter 
via inverted DC voltage or constant voltage transformer.  

In addition, tie breakers between redundant safety related AC, 
DC, and VIB power distribution subsystems must be open. This 
prevents any electrical malfunction in any power distribution 
subsystem from propagating to the redundant subsystem, that could
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Di stri buti on Systems - Operating 
B 3.8.9 

BASES 

LCO (continued) 

cause the failure of a redundant subsystem and a loss of 
essential safety function(s). If any tie breakers are closed, 
the affected redundant electrical power distribution subsystems 
are considered inoperable. This applies to the onsite, safety 
related redundant electrical power distribution subsystems. It 
does not, however, preclude redundant 480 V buses from being 
powered from the same offsite circuit.  

APPLICABILITY The electrical power distribution subsystems are required to be 
OPERABLE in MODES 1, 2, 3, and 4 to ensure that: 

a. Acceptable fuel design limits and reactor coolant pressure 
boundary limits are not exceeded as a result of AQ0s or 
abnormal transients; and 

b. Adequate core cooling is provided, and containment 
OPERABILITY and other vital functions are maintained in the 
event of a postulated DBA.  

Electrical power distribution subsystem requirements for MODES 5 
and 6 are covered in the Bases for LCO 3.8.10, "Distribution 
Systems - Shutdown."' 

ACTIONS A.1 

With one or more required AC buses or motor control centers 
(except VIBs) in one train inoperable, the remaining AC 
electrical power distribution subsystems in the other trains are 
capable of supporting the minimum safety functions necessary to 
shut down the reactor and maintain it in a safe shutdown 
condition, assuming no single failure and that redundant required 
features are OPERABLE. The overall reliability is reduced, 
however, because a single failure in the remaining power 
distribution subsystems could result in the minimum required ESF 
functions not being supported. Therefore, the required AC buses
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Distribution Systems - Operating 
B 3.8.9 

BASES 

ACTIONS A-1 (continued) 

and motor control centers must be restored to OPERABLE status 
within 8 hours.' 

Condition A worst scenario is one train without AC power (i.e., 
no offsite power to the train and the associated DG inoperable).  
In this Condition, the unit is more vulnerable to a loss of the 
minimum required AC power. It is, therefore, imperative that the 
unit operator's attention be focused on minimizing the potential 
for loss of power to the remaining trains by stabilizing the 
unit, and on restoring power to the affected train. The 8 hour 
time limit before requiring a unit shutdown in this Condition is 
acceptable because of: 

a. The potential for decreased safety if the unit operator's 
attention is diverted from the evaluations and actions 
necessary to restore power to the affected train, to the 
actions associated with taking the unit to shutdown within 
this time limit; and 

b. The potential for an event in conjunction with a single 
failure of a redundant component in the train with AC 
power.  

The second Completion Time for Required Action A.1 establishes a 
limit on the maximum time allowed for any combination of required 
distribution subsystems to be inoperable during any single 
contiguous occurrence of failing to meet the!LCO. If Condition A 
is entered while, for instance, a DC bus is inoperable and 
subsequently restored OPERABLE, the LCO may already have been not 
met for up to 2 hours. Thi s coul d l ead to a total of 10 hours, 
since initial failure of the LCO, to restore the AC distribution 
system. At this time, a DC circuit could again become 
inoperable, and AC distribution restored OPERABLE. This could 
continue indefinitely.  

The Completion Time allows for an exception to the normal "time 
zero" for beginning the allowed outage time "clock." This will 
result in establishing the "time zero" at the time 
the LCO was initially not met, instead of the time Condition A 
was entered. The 16 hour Completion Time is an acceptable
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Distribution Systems - Operating 
B 3.8.9 

BASES 

ACTIONS A.1 (continued) 

limitation on this potential to fail to meet the LCO 
i ndef ini tel y.  

B.1 

With one VIB inoperable, the remaining OPERABLE AC vital 
inststrument buses are capable of supporting the 'minimum safety 
functions necessary to shut down the unit and maintain it in the 
safe shutdown condition assuming redundant required features are 
inoperable. Overall reliability is reduced, however, since an 
additional single failure could result in the minimum required 
ESF functions not being supported. Therefore, the required AC 
vital instrument bus must be restored to OPERABLE status within 
2 hours by powering the bus from the associated inverter via 
inverted DC, or constant voltage transformer.  

Condition B represents one VIB without power; potentially both 
the DC source and the associated AC source are nonfunctioning.  
In this situation, the unit is significantly more vulnerable to a 
complete loss of minimum required noninterruptible power. It is, 
therefore, imperative that the operator's attention focus on 
stabilizing the unit, minimizing the potential for loss of power 
to the remaining vital instrument buses and restoring power to 
the affected vital instrument bus.  

This 2 hour limit is more conservative than Completion Times 
allowed for the vast majority of components that are without 
adequate vital instrument bus AC power. Taking exception to 
LCO 3.0.2 for components without adequate vital instrument bus AC 
power, that would have the Required Action Completion Times 
shorter than 2 hours if declared inoperable, is acceptable 
because of: 

a. The potential for decreased safety by requiring a change in 
unit conditions (i.e., requiring a shutdown) and not 
allowing stable operations to continue;

INDIN PONT 3B 3..9-8Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.8.9 - 8



Distribution Systems - Operating 
B 3.8.9 

BASES 

ACTIONS B-1 (continued) 

b. The potential for decreased safety by requiring entry into 
numerous Applicable Conditions and Required Actions for 
components without adequate VIB AC power and not providing 
sufficient time for the operators to perform the necessary 
evaluations and actions for restoring power to the affected 
train; and 

c. The potential for an event in conjunction with a single 
failure of a redundant component.  

The 2 hour Completion Time takes into account the importance to 
safety of restoring the VIB to OPERABLE status, the redundant 
capability afforded by the other OPERABLE vital buses, and the 
low probability of a DBA occurring during this period.  

The second Completion Time for Required Action B.1 establishes a 
limit on the maximum allowed for any combination of required 
distribution subsystems to be inoperable during any single 
contiguous occurrence of failing to meet the LCO. If Condition B 
is entered while, for instance, an AC bus is inoperable and 
subsequently returned OPERABLE, the LCO may already have been not 
met for up to 8 hours. This could lead to a total of 10 hours, 
since initial failure of the LCO, to restore the VIB distribution 
system. At this time, an AC train could again become inoperable, 
and VIB distribution restored OPERABLE. This could continue 
indefinitely.  

This Completion Time allows for an exception to the normal "time 
zero" for beginning the allowed outage time "clock." This will 
result in establishing the "time zero" at the time the LCO was 
initially not met, instead of the time Condition B was entered.  
The 16 hour Completion Time is an acceptable limitation on this 
potential to fail to meet the LCO indefinitely.  

With one DC bus inoperable, the remaining DC electrical power 
distribution subsystems are capable of supporting the minimum 
safety functions necessary to shut down the reactor and maintain
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Di stri buti on Systems - Operating 
B 3.8.9 

BASES 

ACTIONS C-1 (continued) 

it in -a safe shutdown condition, assuming no single failure and 
that redundant required features are OPERABLE. The overall 
reliability is reduced, however, because a single failure in the 
remaining DC electrical power distribution subsystems could 
result in the minimum required ESF functions not being supported.  
Therefore, the required DC buses must be restored to OPERABLE 
status within 2 hours by powering the bus from the associated 
battery or charger.  

Condition C represents one train without adequate DC power: 
potentially both with the battery significantly degraded and the 
associated charger nonfunctioning. In this situation, the unit 
is significantly more vulnerable to a loss of minimum required DC 
power. It is, therefore, imperative that the operator's 
attention focus on stabilizing the unit, minimizing the potential 
for loss of power to the remaining trains and restoring power to 
the affected train.  

This 2 hour limit is more conservative than Completion Times 
allowed for the vast majority of components that would be without 
power. Taking exception to LCO 3.0.2 for components without 
adequate DC power, which would have Required Action Completion 
Times shorter than 2 hours, is acceptable because of: 

a. The potential for decreased safety by requiring a change in 
unit conditions (i.e., requiring a shutdown) while allowing 
stable operations to continue; 

b. The potential for decreased safety by requiring entry into 
numerous applicable Conditions and Required Actions for 
components without DC power and not providing sufficient 
time for the operators to perform the necessary evaluations 
and actions for restoring power to the affected train: and 

C. The potential for an event in conjunction with a single 
failure of a redundant component.  

The 2 hour Completion Time for DC buses is consistent with 
Regulatory Guide 1.93 (Ref. 2). The second Completion Time for
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Di stri buti on Systems - Operating 
B 3.8.9 

BASES 

ACTIONS C-1 (continued) 

Required Action C.1 establishes a limit on the maximum time 
allowed for any combination of required distribution subsystems 
to be inoperable during any single contiguous occurrence of 
failing to meet the LCO. If Condition C is entered while, for 
instance, an AC bus is inoperable and subsequently returned 
OPERABLE, the LCO may al ready have been not met for up to 
8 hours. This could lead to a total of 10 hours, since initial 
failure of the LCO, to restore the DC distributio n system. At.  
this time, an AC train could again become inoperable, and DC 
distribution restored OPERABLE. This could continue 
indefinitely.  

This Completion Time allows for an exception to the normal "time 
zero" for beginning the allowed outage time "clock." This will 
result in establishing the "time zero" at the time the LCO was 
initially not met, instead of the time Condition C was entered.  
The 16 hour Completion Time is an acceptable limitation on this 
potential to fail to meet the LCO indefinitely.  

D.1 and D.2 

If the inoperable distribution subsystem cannot be restored to 
OPERABLE status within the required Completion Time, the unit 
must be brought to a MODE in which the LCO does not apply. To 
achieve this status, the unit must be brought to at least MODE 3 
within 6 hours and to MODE 5 within 36 hours. The allowed 
Completion Times are reasonable, based on operating experience, 
to reach the required unit conditions from full power conditions 
in an orderly manner and without challenging plant systems.  

E.1 

With one or more trains with inoperable distribution subsystems 
that result in a loss of safety function, adequate core cooling, 
containment OPERABILITY and other vital functions for DBA 
mitigation would be compromised, and immediate plant shutdown in 
accordance with LCO 3.0.3 is required.
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Distribution Systems - Operating 
B 3.8.9 

BASES 

SURVEI LLANCE REQUIREMENTS 

SR 3.8.9.1 

This Surveillance verifies that the AC, DC, and AC vital 
instrument bus electrical power distribution systems are 
functioning properly, with the correct circuit breaker alignment.  
The correct breaker alignment ensures the appropriate separation 
and independence of the electrical divisions i s maintained, and 
the appropriate voltage is available to each required bus. The 
verification of proper voltage availability on the buses ensures 
that the required voltage is readily available for motive as well 
as control functions for critical system loads connected to these 
buses. The 7 day Frequency takes into account the redundant 
capability of the AC, DC, and AC vital instrument bus electrical 
power distribution subsystems, and other indications available in 
the control room that alert the operator to subsystem 
malfunctions.  

REFERENCES 1. FSAR, Chapter 14.  

2. Regulatory Guide 1.93. December 1974.
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Distribution Systems - Operating 
B 3.8.9 

Table B 3.8.9-1 (page 1 of 1) 
AC and DC Electrical Power Distribution Systems

TYPE VOLTAGE Safeguards Safeguards Safeguards 
Power Power Power 

Train 5A Train Train 6A 
(DG 33) 2A/3A (DG 32) 

(DG 31)

AC 
Electrical 

Power 
Distribution 
subsystems

480 V bus 5A1 

MCC 36A 
MCC 36E

bus 
bus 
MCC

bus 
MCC 
MCC

6A1 

36B 
36D

AC vital 120 V bus 31 bus 33 bus 32 bus 343 
instrument bus 31A bus 33A bus 32A bus 34A3 

buses (VIBs) 

DC buses 125 V bus 312 bus 332 bus 322 bus 322

Tie breakers must be open between buses 
and 6A.

5A and 2A and between buses 3A

Tie breakers between DC buses must be open.  

The AC Power supply to the VIB 34 and VIB 34A is supplied from MCC 36B 
or MCC 36C as described in the Bases for LCO 3.8.7, Inverters 
Operating.
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Di stri buti on Systems - Shutdown 
B 3.8.10 

B 3.8 ELECTRICAL POWER SYSTEMS 

B 3.8.10 Distribution Systems -Shutdown 

BASES 

BACKGROUND A description of the AC, DC, and 120 V AC vital1 instrument bus 
(VIB) electrical power distribution systems is provided in the 
Bases for LCO 3.8.9, "Distribution Systems -Operating." 

APPLICABLE SAFETY ANALYSES 

The initial conditions of Design Basis Accident and 
transient analyses in the FSAR, Chapter 14 (Ref. 1), assumes 
Engineered Safety Feature (ESF) systems are OPERABLE. The AC, 
DC, and VIB electrical power distribution systems are designed to 
provide sufficient capacity, capability, redundancy, and 
reliability to ensure the availability of necessary power to ESF 
systems so that the fuel, Reactor Cool ant System, and containment 
design limits are not exceeded.  

The OPERABILITY of the AC, DC, and VIB electrical power 
distribution system is consistent with the initial assumptions of 
the accident analyses and the requirements for the supported 
systems' OPERABILITY.  

The OPERABILITY of the minimum AC, DC, and VIB electrical power 
distribution subsystems during MODES 5 and 6, and during movement 
of irradiated fuel assemblies ensures that: 

a. The unit can be maintained in the shutdown or refueling 
condition for extended periods; 

b. Sufficient instrumentation and control capability is 
available for monitoring and maintaining the unit status; 
and 

C. Adequate power is provided to mitigate events postulated 
during shutdown, such as a fuel handling accident.
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Distribution Systems - Shutdown 
B 3.8.10 

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The AC and DC electrical power distribution systems'satisfy 
Criterion 3 of 10 CFR 50.36.  

LCO Various combinations of subsystems, equipment, and components are 
required OPERABLE by other LCOs, depending on the specific plant 
condition. Implicit in those requirements is the required 
OPERABILITY of necessary support required features. This LCO 
explicitly requires energization of the portions of the 
electrical distribution system necessary to support OPERABILITY 
of required systems, equipment, and components- all specifically 
addressed in each LCO and implicitly required via the definition 
of OPERABILITY.  

Maintaining these portions of the distribution system energized 
ensures the availability of sufficient power to operate the unit 
in a safe manner to mitigate the consequences of postulated 
events during shutdown (e.g., fuel handling accidents).  

APPLICABILITY The AC and DC electrical power distribution subsystems required 
to be OPERABLE in MODES 5 and 6, and during movement of 
irradiated fuel assemblies, provide assurance that: 

a. Systems to provide adequate coolant inventory makeup are 
available for the irradiated fuel in the core; 

b. Systems needed to mitigate a fuel handling accident are 
available; 

C. Systems necessary to mitigate the effects of events that 
can lead to core damage during shutdown are available; and 

d. Instrumentation and control capability is available for 
monitoring and maintaining the unit in a cold shutdown 
condition and refueling condition.
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Distribution Systems - Shutdown 
B 3.8.10 

BASES 

APPLICABILITY (continued) 

The AC. DC, and VIB electrical power distribution subsystems 
requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.9.  

ACTIONS A.1. A.2.1. A.2.2. A.2.3. A.2.4 and A.2.5 

Although redundant required features may require redundant trains 
of electrical power distribution subsystems to be OPERABLE, one 
OPERABLE distribution subsystem train may be capable of 
supporting sufficient required features to allow continuation of 
CORE ALTERATIONS and fuel movement. By allowing the option to 
declare required features associated with an inoperable 
distribution subsystem inoperable, appropriate restrictions are 
implemented in accordance with the affected distribution 
subsystem LCO's Required Actions. In many instances, this option 
may involve undesired administrative efforts. Therefore, the 
allowance for sufficiently conservative actions is made (i.e., to 
suspend CORE ALTERATIONS, movement of irradiated fuel assemblies, 
and operations involving positive reactivity additions).  

Suspension of these activities does not preclude completion of 
actions to establish a safe conservative condition. These 
actions minimize the probability of the occurrence of postul ated 
events. It is further required to immediately initiate action to 
restore the required AC and DC electrical power distribution 
subsystems and to continue this action until restoration is 
accomplished in order to provide the necessary power to the unit 
safety systems.  

Notwithstanding performance of the above conservative Required 
Actions, a required residual heat removal (RHR) subsystem may be 
inoperable. In this case, Required Actions A.2.1 through A.2.4 
do not adequately address the concerns relating to coolant 
circulation and heat removal. Pursuant to LCO 3.0.6, the RHR 
ACTIONS would not be entered. Therefore, Required Action A.2.5 
is provided to direct declaring RHR inoperable, which results in 
taking the appropriate RHR actions.
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Di stri buti on Systems - Shutdown 
B 3.8.10

BASES 

ACTIONS A.1. A.2.1. A.2.2. A.2.3. A.2.4 and A.2.5 (continued) 

The Completion Time of immediately is consistent with the 
required times for actions requiring prompt attention. The 
restoration of the required distribution subsystems should be 
completed as quickly as possible in order to minimize the time 
the unit safety systems may be without power.  

SURVEI LLANCE REQUIREMENTS 

SR 3.8.10.1 

This Surveillance verifies that the AC, DC, and VIB electrical 
power distribution subsystems are functioning properly, with all 
the buses energized. The verification of proper voltage 
availability on the buses ensures that the required power is 
readily available for motive as well as control functions for 
critical system loads connected to these buses. The 7 day 
Frequency takes into account the capability of the electrical 
power distribution subsystems, and other indications available in 
the control room that alert the operator to subsystem 
mal functions.  

REFERENCES 1. FSAR, Chapter 14.
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Boron Concentration 
B 3.9.1 

B 3.9 REFUELING OPERATIONS 

B 3.9.1 Boron Concentration 

BASES 

BACKGROUND The limit on the boron concentrations of the Reactor Coolant 
System (RCS) and the refueling cavity (which includes the 
refueling canal) during refueling ensures that the reactor 
remains subcritical during MODE 6. Refueling boron concentration 
is the soluble boron concentration in the coolant in each of 
these volumes having direct access to the reactor core during 
refueling.  

The soluble boron concentration offsets the core reactivity and 
is measured by chemical analysis of a representative sample of 
the coolant in each of the volumes. The refueling boron 
concentration limit is specified in the COLR. Plant procedures 
ensure the specified boron concentration in order to maintain an 
overall core reactivity of keff 0.95 during fuel handling, with 
control rods and fuel assemblies assumed to be in the most 
adverse configuration (least negative reactivity) allowed by 
plant procedures.  

GDC 26 of 10 CFR 50, Appendix A, requires that two independent 
reactivity control systems of different design principles be 
provided (Ref. 1). One of these systems must be capable of 
holding the reactor core subcritical under cold conditions. The 
Chemical and Volume Control System (CVCS) is the system capable 
of maintaining the reactor subcritical in cold conditions by 
maintaining the boron concentration.  

The reactor is brought to shutdown conditions before beginning 
operations to open the reactor vessel for refueling. After the 
RCS is cooled and depressurized and the vessel head is unbolted, 
the head is slowly removed to form the refueling cavity. The 
refueling canal and the refueling cavity are then flooded with 
borated water from the refueling water storage tank.  

The pumping action of the RHR System in the RCS and the natural 
circulation due to thermal driving heads in the reactor vessel 
and refueling cavity mix the added concentrated boric acid with 
the water in the refueling canal. The RHR System is in operation
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Boron Concentration 
B 3.9.1 

BASES 

BACKGROUND (Continued) 

during refueling (see LCO 3.9.4, "Residual Heat Removal (RHR) and 
Coolant Circulation- High Water Level," and LCO 3.9.5, "Residual 
Heat Removal CRHR) and Coolant Circulation- Low Water Level") to 
provide forced circulation in the RCS and assist in maintaining 
the boron concentrations in the RCS and the refueling cavity 
above the COLR limit.  

APPLICABLE SAFETY ANALYSES 

During refueling operations, the reactivity condition of the 
core is consistent with the initial conditions assumed for 
the boron dilution accident in the accident analysis and is 
conservative for MODE 6. The boron concentration limit specified 
in the COLR is based on the core reactivity at the beginning of 
each fuel cycle (the end of refueling) and includes an 
uncertai nty allowance.  

The required boron concentration and the plant refueling 
procedures that verify the correct fuel loading plan (i ncl udi ng 
full core mapping) ensure that the keff of the core will remain.  
:0.95 during the refueling operation. Hence, at least a 5% Ak/k 

margin of safety is established during refueling.  

During refueling, the water volume in the spent fuel pit, the 
transfer canal, the refueling canal, the refueling cavity, and 
the reactor vessel form a single mass.. As a result, the soluble 
boron concentration is relatively the same in each of these 
volumes.  

The limiting boron dilution accident analyzed occurs in MODE 5 
(Ref. 2). A detailed discussion of this event is provided in 
Bases for LCO 3.1.1, "SHUTDOWN MARGIN (SDM)." 

The RCS boron concentration satisfies Criterion 2 of 
10 CFR 50.36.

INDIN PONT 3B 3..1-2Revision [Rev.O], 00/00/00INDIAN POINT 3 B 3.9.1-2
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B 3.9.1

BASES

The LCO requires that a minimum boron concentration be maintained 
in all filled portions of the RCS and the refueling cavity (which 
includes the refueling canal) while in MODE 6. The boron 
concentration limit specified in the COLR ensures that a core keff 
of 0.95 is maintained during fuel handling operations.  
Violation of the LCO could lead to an inadvertent criticality 
during MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in the 
reactor vessel will remain subcritical. The required boron 
concentration ensures a kff 0.95. Above MODE 6, LCO 3.1.1, 
"SHUTDOWN MARGIN (SDM)" ensures that an adequate amount of 
negative reactivity is available to shut down the reactor and 
maintain it subcritical.  

ACTIONS A.1 and A.2 

Continuation of CORE ALTERATIONS or positive reactivity additions 
(including actions to reduce boron concentration) is contingent 
upon maintaining the unit in compliance with the LCO. If the 
boron concentration of any coolant volume in the RCS or the 
refueling cavity is less than its limit, all operations involving 
CORE ALTERATIONS or positive reactivity additions must be 
suspended immediately.  

Suspension of CORE ALTERATIONS and positive reactivity additions 
shall not preclude moving a component to a safe position.  

A.3 

In addition to immediately suspending CORE ALTERATIONS or 
positive reactivity additions, boration to restore the 
concentration must be initiated immediately.  

In determining the required combination of boration flow rate and 
concentration, no unique Design Basis Event must be satisfied.  
The only requirement is to restore the boron concentration to its 
required value as soon as possible. In order to raise the boron
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BASES

A-3 (continued)

concentration as soon as possible, the operator shoul-d begin 
boration with the best source available for unit conditions.  

Once actions have been initiated, they must be continued until 
the boron concentration is restored. The restoration time 
depends on the amount of boron that must be injected to reach the 
required concentration.

SURVEI LLANCE REQUIREMENTS 

SR 3.9.1.1 

This SR ensures that the coolant boron concentration in the RCS 
and the refueling cavity is within the COLR limits. For sampling 
purposes, the refueling cavity and canal are considered a single 
volume. The boron concentration of the coolant in each volume is 
determined periodically by chemical analysis.  

A minimum Frequency of once every 72 hours is a reasonable amount 
of time to verify the boron concentration of representative 
samples. The Frequency is based on operating experience, which 
has shown 72 hours to be adequate.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. FSAR, Chapter 14.
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Nuclear Instrumentation 
B 3.9.2

B 3.9 REFUELING OPERATIONS 

B 3.9.2 Nuclear Instrumentation 

BASES

BACKGROUND The source range neutron flux monitors are used during refueling 
operations to monitor the core reactivity condition. Two 
installed source range neutron flux monitors (N-31 and N-32) are 
part of the Nuclear Instrumentation System (NIS). Additionally, 
the full range Excore Neutron Flux Detection System, which was 
installed to satisfy Regulatory Guide 1.97 requirements, includes 
two channels (N-38 and N-39) capable of monitoring the source 
range. The full range Excore Neutron Flux Detection System 
provides indication of subcritical neutron flux in the Control 
Room using the Qualified Safety Parameters Display System 
(QSPDS). These detectors are located external to the reactor 
vessel and detect neutrons leaking from the core.  

The NIS installed source range neutron flux monitors are BF3 
detectors operating in the proportional region of the gas filled 
detector characteristic curve. The detectors monitor the neutron 
flux in counts per second. The two source range NIS detectors 
sense thermal neutrons in the range from 1 X 101 to 5 x 104 

neutrons per square cm per second. In addition to count rate 
indication in the Control Room, this instrumentation annunciates 
a local horn and an alarm and light in the Control Room if the 
count rate increases above a preset level.  

The full range Excore Neutron Flux Detection System uses high
sensitivity fission chambers sensing thermal neutrons in the 
range from 10-2 to 10i' neutrons per square cm per second. In 
addition to count rate indication from the QSPDS, this 
instrumentation is capable of supplying audible indication of the 
count rate in the control room.  

The core subcritical neutron flux is continuously monitored by 
two source range neutron monitors which provide warning of any 
approach to criticality during refueling operations to alert 
operators to a potential boron dilution event. The operators are 
alerted to significant changes in the subcritical neutron flux by 
either the alarm or by monitoring the audible neutron count rate.
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Nuclear Instrumientati on 
B 3.9.2 

BASES 

APPLICABLE SAFETY ANALYSES 

Two OPERABLE source range neutron flux monitors are required 
to provide a signal to alert the operator to unexpected 
changes in core reactivity such as with a boron dilution accident 
(Ref. 2) or an improperly loaded fuel assembly. The audible count 
rate from a source range neutron flux monitor provides prompt and 
definite indication of any boron dilution. The count rate 
increase is proportional to the subcri ti'cal multiplication factor 
and allows operators to promptly recognize the initiation of a 
boron dilution event. Prompt recognition of the initiation of a 
boron dilution event is consistent with the assumptions of the 
safety analysis and is necessary to assure sufficient time is 
available for isolation of the primary water makeup source before 
SHUTDOWN MARGIN is lost (Ref. 2).  

The source range neutron flux monitors satisfy Criterion 3 of 10 
CFR 50.36.  

LCO This LCO requires that two source range neutron flux monitors be 
OPERABLE to ensure that redundant monitoring capability is 
available to detect changes in core reactivity. To be OPERABLE, 
each source range monitor must provide visual indication in the 
Control Room. In addition, each source range channel must 
provide either an alarm at a preset neutron flux level or 
continuous audible signal in the Control Room.  

APPLICABILITY In MODE 6, the source range neutron flux monitors must be 
OPERABLE to determine changes in core reactivity. There are no 
other direct means available to check core reactivity levels. In 
MODES 2, 3, 4, and 5, these same installed source range detectors 
and circuitry may also be required to be OPERABLE by LCO 3.3.1, 
"Reactor Trip System (RTS) Instrumentation."
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B 3.9.2 

BASES 

ACTIONS A-1 and A.2 

With only one source range neutron flux monitor OPERABLE, 
redundancy has been lost. Since these instruments are the only 
direct means of monitoring core reactivity conditions, CORE 
ALTERATIONS and positive reactivity additions must be suspended 
immediately. Performance of Required Action A.1 shall not 
preclude completion of movement of a component to a safe 
position.  

B.1 

With no source range neutron flux monitor OPERABLE, action to 
restore a monitor to OPERABLE status shall be initiated 
immediately. Once initiated, action shall be continued until a 
source range neutron flux monitor is restored to OPERABLE status.  

B.2 

With no source range neutron flux monitor OPERABLE, there are no 
direct means of detecting changes in core reactivity. However, 
since CORE ALTERATIONS and positive reactivity additions are not 
to be made, the core reactivity condition is stabilized until the 
source range neutron flux monitors are OPERABLE. This stabilized 
condition is determined by performing SR 3.9.1.1 to ensure that 
the required boron concentration exists.  

The Completion Time of once per 12 hours is sufficient to obtain 
and analyze a reactor coolant sample for boron concentration and 
ensures that unplanned changes in boron concentration would be 
identified. The 12 hour Frequency is reasonable, considering the 
low probability of a change in core reactivity during this time 
period.  
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B 3.9.2 

BASES 

SURVE ILLANCE REQU IREMENTS 

SR 3.9.2.1 

SR 3.9.2.1 is the performance of a CHANNEL CHECK, which is a 
comparison of the parameter indicated on one channel to a similar 
parameter on other channels. It is based on the assumption that 
the two indication channels should be consistent with core 
conditions. Changes in fuel loading and core geometry can result 
in significant differences between source range channels, but 
each channel should be consi stent with its local conditions.  

The Frequency of 12 hours is consistent with the CHANNEL CHECK 
Frequency specified similarly for the same instruments in 
LCO 3.3.1.  

SR 3.9.2.2 

SR 3.9.2.2 is the performance of a CHANNEL CALIBRATION every 
24 months. This SR is modified by a Note stating that neutron 
detectors are excluded from the CHANNEL CALIBRATION. The CHANNEL 
CALIBRATION for the source range neutron flux monitors consists 
of obtaining the detector plateau or prearnp discriminator curves, 
evaluating those curves, and comparing the curves to the 
manufacturer's data. The 24 month Frequency is based on the need 
to perform this Surveillance under the conditions that apply 
during a plant outage. Operating experience has shown these 
components usually pass the Surveillance when performed at the 
24 month Frequency.  

REFERENCES 1. 10 CFR 50, Appendix A.  

2. FSAR, Section 14.1.
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Containment Penetrations 
B 3.9.3

B 3.9 REFUELING OPERATIONS 

B 3.9.3 Containment Penetrations 

BASES

BACKGROUND During CORE ALTERATIONS or movement of irradiated fuel assemblies 
within containment, a release of fission product radioactivity 
within containment will be restricted from escaping to the 
environment when the LCO requirements are met. In MODES 1, 2, 3, 
and 4, this is accomplished by maintaining containment OPERABLE 
as described in LCO 3.6.1, "Containment." In MODE 6, the 
potential for containment pressurization as a result of an 
accident is not likely: therefore, requirements to isolate the 
containment from the outside atmosphere can be less stringent.  
The LCO requirements are referred to as "containment closure" 
rather than "containment OPERABILITY." Containment closure means 
that all potential escape paths are closed, except for the 
OPERABLE Purge System Penetration. Since there is no potential 
for containment pressurization, the Appendix J leakage criteria 
and tests are not required.  

The containment serves to contain fission product radioactivity 
that may be released from the reactor core following an accident, 
such that offsite radiation exposures are maintained well within 
the requirements of 10 CFR 100. Additional ly, the containment 
provides radiation shielding from the fission products that may 
be present in the containment atmosphere following accident 
conditions.  

The containment equipment hatch, which is part of the containment 
pressure boundary, provides a means for moving large equipment 
and components into and out of containment. During CORE 
ALTERATIONS or movement of irradiated fuel assemblies within 
containment, the equipment hatch must be held in place by at 
least four bolts. Good engineering practice dictates that the 
bolts required by this LCO be approximately equally spaced.  

In lieu of maintaining the equipment hatch in place for 
containment closure, a temporary closure device may be used to 
maintain containment closure during core alterations or during 
movement of irradiated fuel assemblies within containment. The
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BASES 

BACKGROUND (Continued) 

temporary closure device may provide penetrations-for temporary 
services or personnel access. The temporary closure device will 
be designed to withstand a seismic event and designed to a 
withstand a pressure which ensures containment closure during 
refueling operations. The closure device will provide the same 
level of protection as that of the equipment hatch for the fuel 
handling accident by restricting direct air flow from the 
containment to the environment.  

The containment air locks, which are also part of the containment 
pressure boundary, provide a means for personnel access during 
MODES 1, 2, 3, and 4 unit operation in accordance with LCO 3.6.2, 
"Containment Air Locks." Each air lock has a door at both ends.  
The doors are normally interlocked to prevent simultaneous 
opening when containment OPERABILITY is required. During periods 
of unit shutdown when containment closure is not required, the 
door interlock mechanism may be disabled, allowing both doors of 
an air lock to remain open for extended periods when frequent 
containment entry is necessary. During CORE ALTERATIONS or 
movement of irradiated fuel assemblies within containment, 
containment closure is required; therefore, the door interlock 
mechanism may remain disabled, but one air lock door must always 
remain closed.  

The requirements for containment penetration closure ensure that 
a release of fission product radioactivity within containment 
will be restricted from escaping to the environment. The closure 
restrictions are sufficient to restrict fission product 
radioactivity release from containment due to a fuel handling 
accident during refueling.  

The Containment Purge System consists of the 36-inch containment 
purge supply and exhaust ducts. The supply system includes 
roughing filters, heating coils, fan and a containment 
penetration with two butterfly valves for isolation. The exhaust 
system includes a containment penetration with two butterfly 
valves for isolation and can be aligned to discharge to the 
atmosphere through the plant vent either directly or through the 
Containment Purge Filter System (i.e., a filter bank with 
roughing, HEPA and charcoal filters).  
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BASES 

BACKGROUND (Continued) 

The Containment Purge System must be isolated when in Modes 1, 2, 
3 or 4 in accordance with requirements established in LCO 3.6.3, 
Containment Isolation Valves. In Modes 5 and 6, the Containment 
Purge System may be used for containment ventilation. When open, 
the Containment Purge System isolation valves are capable of 
closing in response to the detection of high radiation levels in 
accordance with requirements established in LCO 3.3.6, 
Containment Purge and Pressure Relief Isolation Instrumentation 
(Ref. 1). Despite this isolation capability, the Containment 
Purge System must be aligned to discharge through the Containment 
Purge Filter System during CORE ALTERATIONS or movement of 
irradiated fuel until the reactor has been shutdown for a 
specified minimum number of hours.  

The Containment Pressure Relief Line (i.e., Containment Vent) 
consists of a single 10-inch containment vent line that is used 
to handle normal pressure changes in the Containment when in 
Modes 1, 2, 3 and 4 (Ref. 1). The Containment Pressure Relief 
Line is equipped with three quick-closing butterfly type 
isolation valves, one inside and two outside the containment 
which isolate automatically in accordance with requirements 
established in LCO 3.3.2, "Engineered Safety Feature Actuation 
System (ESFAS) Instrumentation", and LCO 3.3.6, "Containment 
Purge System and Pressure Relief Line Isolation Instrumentation." 
Although the Containment Pressure Relief Line discharges to the 
atmosphere via the Containment Auxiliary Charcoal Filter System 
(i.e., a filter bank with roughing, HEPA and charcoal filters), 
the Containment Pressure Relief Line must remain isolated during 
CORE ALTERATIONS or movement of irradiated fuel until the reactor 
has been shutdown for a specified minimum number of hours. The 
Containment Pressure Relief Line must remain isolated because the 
Containment Auxiliary Charcoal Filter System is not required to 
be tested in accordance with Specification 5.5.10, Ventilation 
Filter Test Program.  

The other containment penetrations that provide direct access 
from containment atmosphere to outside atmosphere must be 
isolated on at least one side. Isolation may be achieved by an 
OPERABLE automatic isolation valve, or by a manual isolation 
valve, blind flange, or equivalent. Equivalent isolation methods
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BASES 

BACKGROUND (Continued) 

must be approved in accordance -with 10 CFR 50.59 and may include 
use of a material that can provide a temporary, atmospheric 
pressure, ventilation barrier for the other containment
penetrations during fuel movements.  

APPLICABLE SAFETY ANALYSES 

During CORE ALTERATIONS or movement of irradiated fuel 
assemblies within containment, the most severe radiological 
consequences result from a fuel handling accident. The fuel 
handling accident is a postulated event that i nvolvyes damage to 
irradiated fuel (Ref. 2). Fuel handling accidents, analyzed in 
Reference 2, include dropping a single irradiated fuel assembly 
and handling tool or a heavy object onto other irradiated fuel 
assemblies. The release of radioactivity from the containment 
following a fuel handling accident is limited by the following: 

a) The requirements of LCO 3.9.6, "Refueling Cavity Water 
Level-," 

b) The minimum decay time of 145 hours prior to CORE 
ALTERATIONS; and, 

c) The requirements of this LCO to either isolate the 
Containment Purge System or align the system to discharge 
through the HEPA filters and charcoal adsorbers for a 
minimum of first 550 hours following the reactor shutdown.  

This combination of requirements ensures that the release of 
fission product radioactivity, subsequent to a fuel handling 
accident, results in doses that are well within the guideline 
values specified in 10 CFR 100. Standard Review Plan, 
Section 15.7.4, Rev. 1 (Ref. 3), defines "well within" 10 CFR 100 
to be 25% or l ess of the 10 CFR 100 val ues. The acceptance 
limits for offsite radiation exposure will be 25% of 10 CFR 100 
values or the NRC staff approved licensing basis (e.g., a 
specified fraction of 10 CFR 100 limits).
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BASES 

APPLICABLE SAFETY ANALYSES (continued) 

Containment penetrations satisfy Criterion 3 of 10 CFR 50.36.  

LCO This LCO limits the consequences of a fuel handling accident in 
containment by limiting the potential escape paths for fission 
product radioactivity released within containment. The LCO 
requires any penetration providing direct access from the 
containment atmosphere to the outside atmosphere to be closed 
except for the OPERABLE containment purge system penetrations.  
For the OPERABLE containment purge system penetrations, this LCO 
ensures that these penetrations are isolable by the Containment 
Purge isolation instrumentation. Additionally, the requirement 
to isolate the Containment Purge System or align the system to 
discharge through the HEPA filters and charcoal adsorbers for a 
minimum of the first 550 hours following the reactor shutdown is 
required to limit offsite radiation exposure to within required 
limits. The Containment Pressure Relief Line must remain 
isolated because the Containment Auxiliary Charcoal Filter System 
is not required to be tested in accordance with Specification 
5.5.10, Ventilation Filter Test Program. The OPERABILITY 
requirements for this LCO ensure that the automatic purge system 
valves meet the assumptions used in the safety analysis to ensure 
that releases through the valves are filtered and can be 
terminated, such that radiological doses are within the 
acceptance limit.  

APPLICABILITY The containment penetration requirements are applicable during 
CORE ALTERATIONS or movement of irradiated fuel assemblies within 
containment because this is when there is a potential for a fuel 
handling accident. In MODES 1, 2, 3, and 4, containment 
penetration requirements are addressed by LCO 3.6.1. In MODES 5 
and 6, when CORE ALTERATIONS or movement of irradiated fuel 
assemblies within containment are not being conducted, the 
potential for a fuel handling accident does not exist.  
Therefore, under these conditions no requirements are placed on 
containment penetration status.
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BASES 

ACTIONS A.1 and A.2 

If the containment equipment hatch, air locks, or any containment 
penetration that provides direct access from the containment 
atmosphere to the outside atmosphere is not in the required 
status, including the Containment Purge system isolation 
instrumentation not capable of automatic actuation when the purge 
and exhaust valves are open, the unit must be placed in a 
condition where the isolation function is not needed. This is 
accomplished by immediately suspending CORE ALTERATIONS and 
movement of irradiated fuel assemblies within containment.  
Performance of these actions shall not preclude completion of 
movement of a component to a safe position.  

SURVEI LLANCE REQUIREMENTS 

SR 3.9.3.1 

This Surveillance demonstrates that each of the containment 
penetrations required to be in its closed position is in that 
position. The Surveillance on the open purge and exhaust valves 
will demonstrate that the valves are not blocked from closing., 
Also the Surveillance will demonstrate that each valve operator 
has motive power, which will ensure that each valve is capable of 
being closed by an OPERABLE automatic containment purge and 
exhaust isolation signal.  

The Surveillance is performed every 7 days during CORE 
ALTERATIONS or movement of irradiated fuel assemblies within 
containment. The Surveillance interval is selected to be 
commensurate with the normal duration of time to complete fuel 
handling operations. A surveillance before the start of 
refueling operations will provide two or three surveillance 
verifications during the applicable period for this LCO. As 
such, this Surveillance ensures that a postulated fuel handling 
accident that releases fission product radioactivity within the 
containment will not result in a release of fission product 
radioactivity to the environment.
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SURVEILLANCE REQUIREMENTS (continued) 

SR 3:9.3.2 

This SR requires periodic verification every 7 days that the 
Containment Building Vent and Purge System is either isolated or 
aligned to discharge through the HEPA filters and charcoal 
adsorbers. This SR is needed because it requires periodic 
verification that LCO 3.9.3.d is being met. A Note provides the 
allowance that this SR is not required to be performed or met if' 
the reactor has been subcritical for ;-, 550 hours. These 
restrictions ensure that the offsite dose limit for a fuel 
handling accident of 75 rem to the thyroid at the exclusion area 
boundary (i.e., 25 percent of the 10 CFR Part 100 limit of 300 
rem) is met by either filtering any release from the containment 
or by allowing a greater decay time before fuel handling 
activities are permitted.  

SR 3.9.3.3 

This Surveillance demonstrates that each containment purge and 
exhaust valve actuates to its isolation position on an actual or 
simulated high radiation signal. The 92 day Frequency ensures 
that this SR is performed prior to this function being required 
and periodically thereafter. In LCO 3.3.6, the Containment Purge 
system isolation instrumentation requires a CHANNEL CHECK every 
12 hours and a COT every 92 days to ensure the channel 
OPERABILITY during refueling operations. Every 24 months a 
CHANNEL CALIBRATION is performed. SR 3.6.3.5 demonstrates that 
the isolation time of each valve is in accordance with the 
Inservice Testing Program requirements. These Surveillances 
performed during MODE 6 will ensure that the valves are capable 
of closing after a postulated fuel handling accident to limit a 
release of fission product radioactivity from the containment.  

SR 3.9.3.4 

This SR verifies that the required Containment Building Purge 
System testing is performed in accordance with Specification 
5.5.10, Ventilation Filter Test Program (VFTP). The VFTP 
includes testing HEPA filter performance, charcoal adsorber 
efficiency, minimum system flow rate, and the physical properties
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BASES

SURVEILLANCE REQUIREMENTS

SR 3.9.3.4 (continued) 

of the activated charcoal (general use and following specific 
operations). Specific test frequencies and additional 
information are discussed in detail in the VFTP.

REFERENCES 1. FSAR, Section 5.3.  

2. FSAR, Section 14.2.  

3. NUREG-0800, Section 15.7.4, Rev. 1, July 1981.
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B 3.9 REFUELING OPERATIONS 

B 3.9.4 Residual Heat Removal (RHR) and Coolant Circulation- High Water 
Level 

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat 
and sensible heat from the Reactor Coolant System (RCS), as 
required by GDC 34, to provide mixing of borated coolant and to 
prevent boron stratification (Ref. 1). Heat is removed from the 
RCS by circulating reactor coolant through the RHR heat 
exchanger(s), where the heat is transferred to the Component 
Cooling Water System. The coolant is then returned to the RCS via 
the RCS cold leg(s). Operation of the RHR System for normal 
cooldown or decay heat removal is manually accomplished from the 
control room. The heat removal rate is adjusted by controlling 
the flow of reactor coolant through the RHR heat exchanger(s) or 
regulating service water or component cooling water flow. Mixing 
of the reactor coolant is maintained by this continuous 
circulation of reactor coolant through the RHR System.

APPLICABLE SAFETY ANALYSES 

If the reactor coolant temperature is not maintained below 
200'F, boiling of the reactor coolant could result. This 
could lead to a loss of coolant in the reactor vessel.  
Additionally, boiling of the reactor coolant could lead to a 
reduction in boron concentration in the coolant due to boron 
plating out on components near the areas of the boiling activity.  
The loss of reactor coolant and the reduction of boron 
concentration in the reactor coolant would eventually challenge 
the integrity of the fuel cladding, which is a fission product 
barrier. One train of the RHR System is required to be 
operational in MODE 6, with the water level 2! 23 ft above the top 
of the reactor vessel flange, to prevent this challenge. The LCO 
does permit securing the RHR pump for short durations, under the 
condition that the boron concentration is not diluted. This 
conditional securing of the RHR pump does not result in a 
challenge to the fission product barrier.
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B 3.9.4

BASES 

APPLICABLE SAFETY ANALYSES (continued) 

The RHR System meets Criterion 4 of 10 CFR 50.36.  

LCO Only one RHR loop is required for decay heat removal in MODE 6, 
with the water level : 23 ft above the top of the reactor vessel 
flange. Only one RHR loop is required to be OPERABLE, because 
the volume of water above the reactor vessel flange provides 
backup decay heat removal capability. At least one RHR loop must 
be OPERABLE and in operation to provide: 

a. Removal of decay heat; 

b. Mixing of borated coolant to minimize the possibility of 
criticality; and 

C. Indication of reactor coolant temperature.  

An OPERABLE RHR loop includes an RHR pump, a heat exchanger, 
valves, piping, instruments, and controls to ensure an OPERABLE 
flow path. The flow path starts in loop 32 RCS hot leg and is.  
returned to the RCS cold legs.  

The LCO is modified by a Note that allows the required operating 
RHR loop to be removed from service for up to 1 hour per 8 hour 
period, provided no operations are permitted that would cause a 
reduction of the RCS boron concentration. Boron concentration 
reduction is prohibited because uniform concentration 
distribution cannot be ensured without forced circulation. This 
permits operations such as core mapping or alterations in the 
vicinity of the reactor vessel hot leg nozzles and RCS to RHR 
isolation valve testing. During this 1 hour period, decay heat 
is removed by natural convection to the large mast of water in 
the refueling cavity.  

APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6, with 
the water level ! 23 ft above the top of the reactor vessel 
flange, to provide decay heat removal. The 23 ft water level was
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B 3.9.4 

BASES 

APPLICABILITY (continued) 

selected because it corresponds to the 23 ft requirement 
established for fuel movement in LCO 3.9.6, "Refueling Cavity 
Water Level." Requirements for the RHR System in other MODES are 
covered by LCOs in Section 3.4," Reactor Coolant System (RCS)", 
and Section 3.5, "Emergency Core Cooling Systems (ECCS)." RHR 
loop requirements in MODE 6 with the water level < 23 ft are 
located in LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant 
Ci rcul ati on - Low Water Level." 

ACTIONS RHR loop requirements are met by having one RHR loop OPERABLE and 

in operation, except as permitted in the Note to the LCO.  

A.1 

If RHR loop requirements are not met, there will be no forced 
circulation to provide mixing to establish uniform boron 
concentrations.  

A.2 

If RHR loop requirements are not met, actions shall be taken 
immediately to suspend loading of irradiated fuel assemblies in 
the core. With no forced circulation cooling, decay heat removal 
from the core occurs by natural convection to the heat sink 
provided by the water above the core. A minimum refueling water 
level of 23 ft above the reactor vessel flange provides an 
adequate available heat sink. Suspending any operation that 
would increase decay heat load, such as loading a fuel assembly, 
is a prudent action under this condition.  

A.3 

If RHR loop requirements are not met, actions shall be initiated 
and continued in order to satisfy RHR loop requirements. With 
the unit in MODE 6 and the refueling water level ; 23 ft above 
the top of the reactor vessel flange, corrective actions shall be 
initiated immediately.
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BASES 

ACTIONS (continued) 

A.4 

If RHR loop requirements are not met, all containment 
penetrations providing direct access from the containment 
atmosphere to the outside atmosphere must be closed, using at 
least a single barrier, within 4 hours. With the RHR loop 
requirements not met, the potential exists for the coolant to 
boil and release radioactive gas to the containment atmosphere.  
Closing containment penetrations that are open to the outside 
atmosphere ensures dose limits are not exceeded.  

The Completion Time of 4 hours is reasonable, based on the low 
probability of the coolant boiling in that time.  

SURVEILLANCE REQUIREMENTS 

SR 3.9.4.1 

This Surveillance demonstrates that the RHR loop is in operation 
and circulating reactor coolant. The flow rate is determined by 
the flow rate necessary to provide sufficient decay heat removal 
capability and to prevent thermal and boron stratification in the 
core. The Frequency of 12 hours is sufficient, considering the 
flow, temperature, pump control, and alarm indications available 
to the operator in the control room for monitoring the RHR 
System.  

REFERENCES 1. FSAR, Section 6.2.
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B 3.9.5 

B 3.9 REFUELING OPERATIONS 

B 3.9.5 Residual Heat Removal (RHR) and Coolant Circulation -Low Water Level 

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat 
and sensible heat from the Reactor Coolant System (RCS), as 
required by GDC 34, to provide mixing of borated coolant, and to 
prevent boron stratification (Ref. 1). Heat is removed from the 
RCS by circulating reactor coolant through the RHR heat 
exchangers where the heat is transferred to the Component Cooling 
Water System. The coolant is then returned to the RCS via the 
RCS cold leg(s). Operation of the RHR System for normal cooldown 
decay heat removal is manually accomplished from the control 
room. The heat removal rate is adjusted by controlling the flow 
of reactor coolant through the RHR heat exchanger(s) or 
regulating service water or component cooling water flow. Mixing 
of the reactor coolant is maintained by this continuous 
circulation of reactor coolant through the RHR System.

APPLICABLE SAFETY ANALYSES 

If the reactor coolant temperature is not maintained below 
2000F, boiling of the reactor coolant could result. This 
could lead to a loss of coolant in the reactor vessel.  
Additionally, boiling of the reactor coolant could lead to a 
reduction in boron concentration in the coolant due to the boron 
plating out on components near the areas of the boiling activity.  
The loss of reactor coolant and the reduction of boron 
concentration in the reactor coolant will eventually challenge 
the integrity of the fuel cladding, which is a fission product 
barrier. Two trains of the RHR System are required to be 
OPERABLE, and one train in operation, in order to prevent this 
challenge.  

The RHR System meets criterion 4 of 10 CFR 50.36.
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BASES

In MODE 6, with the water level < 23 ft above the top of the 
reactor vessel flange, both RHR loops must be OPERABLE.  
Additionally, one loop of RHR must be in operation in order to 
provide: 

a. Removal of decay heat; 

b. Mixing of borated coolant to minimize the possibility of 
criticality; and 

c. Indication of reactor coolant temperature.  

An OPERABLE RHR loop consists of an RHR pump, a heat exchanger, 
valves, piping, instruments and controls to ensure an OPERABLE 
flow path. The flow path starts in loop 32 RCS hot leg and is 
returned to the RCS cold legs.

APPLICABILITY

ACTIONS

Two RHR loops are required to be OPERABLE, and one RHR loop must 
be in operation in MODE 6, with the water level < 23 ft above the 
top of the reactor vessel flange, to provide decay heat removal.  
Requirements for the RHR System in other MODES are covered by 
LCOs in Section 3.4, Reactor Coolant System (RCS), and 
Section 3.5, Emergency Core Cooling Systems (ECCS). RHR loop 
requirements in MODE 6 with the water level 23 ft are located 
in LCO 3.9.4, "Residual Heat Removal (RHR) and Coolant 
Circulation- High Water Level."

A.1 and A.2 

If less than the required number of RHR loops are OPERABLE, 
action shall be immediately initiated and continued until the RHR 
loop is restored to OPERABLE status and to operation or until 
2 23 ft of water level is established above the reactor vessel 
flange. When the water level is 2 23 ft above the reactor vessel 
flange, the Applicability changes to that of LCO 3.9.4, and only 
one RHR loop is required to be OPERABLE and in operation. An 
immediate Completion Time is necessary for an operator to 
initiate corrective actions.
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RHR and Coolant Circulation -Low Water Level 
B 3.9.5 

BASES 

ACTIONS (continued) 

B.1 

If no RHR loop is in operation, there will be no forced 
circulation to provide mixing to establish uniform boron 
concentrations.  

B.2 

If no RHR loop is in operation, actions shall be initiated 
immediately, and continued, to restore one RHR loop to operation.  
Since the unit is in Conditions A and B concurrently, the 
restoration of two OPERABLE RHR loops and one operating RHR loop 
should be accomplished expeditiously.  

If no RHR loop is in operation, all containment penetrations 
providing direct access from the containment atmosphere to the 
outside atmosphere must be closed, using at least a single 
barrier, within 4 hours. With the RHR loop requirements not met, 
the potential exists for the coolant to boil and release 
radioactive gas to the containment atmosphere. Closing 
containment penetrations that are open to the outside atmosphere 
ensures that dose limits are not exceeded.  

The Completion Time of 4 hours is reasonable, based on the low 
probability of the coolant boiling in that time.  

SURVEILLANCE REQUIREMENTS 

SR 3.9.5.1 

This Surveillance demonstrates that one RHR loop is in operation 
and circulating reactor coolant. The flow rate is determined by 
the flow rate necessary to provide sufficient decay heat removal 
capability and to prevent thermal and boron stratification in the
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RHR and Coolant Circulation- Low Water Level 
B 3.9.5 

BASES 

SURVEILLANCE REQUIREMENTS 

SR 3.9.5.1 (continued) 

core. In addition, during operation of the RHR loop with the 
water level in the vicinity of the reactor vessel nozzles, the 
RHR pump suction requirements must be met. The Frequency of 
12 hours is sufficient, considering the flow, temperature, pump 
control, and alarm indications available to the operator for 
monitoring the RHR System in the control room.  

SR 3.9.5.2 

Verification that the required pump is OPERABLE ensures that an 
additional RCS or RHR pump can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant circulation.  
Verification is performed by verifying proper breaker alignment 
and power available to the required pump. The Frequency of 
7 days is considered reasonable in view of other administrative 
controls available and has been shown to be acceptable by 
operating experience.  

REFERENCES 1. FSAR, Section 6.2.
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Cavity Water Level 
B 3.9.6

B 3.9 REFUELING OPERATIONS 

B 3.9.6 Refueling Cavity Water Level 

BASES

BACKGROUND The movement of irradiated fuel assemblies or performance of CORE 
ALTERATIONS, except during latching and unlatching of control rod 
drive shafts, within containment requires a minimum water level 
of 23 ft above the top of the reactor vessel flange. During 
refueling, this maintains sufficient water level in the 
containment, refueling canal, fuel transfer canal, refueling 
cavity, and spent fuel pit. Sufficient water is necessary to 
retain iodine fission product activity in the water in the event 
of a fuel handling accident (Refs. 1 and 2). Sufficient iodine 
activity would be retained to limit offsite doses from the 
accident to < 25% of 10 CFR 100 limits, as provided by the 
guidance of Reference 3.

APPLICABLE SAFETY ANALYSES 

During CORE ALTERATIONS and movement of irradiated fuel 
assemblies, the water level in the refueling canal and the 
refueling cavity is an initial condition design parameter in the 
analysis of a fuel handling accident in containment, as 
postulated by Regulatory Guide 1.25 (Ref. 1). A minimum water 
level of 23 ft (Regulatory Position C.1.c of Ref. 1) allows a 
decontamination factor of 100 (Regulatory Position C.1.g of 
Ref. 1) to be used in the accident analysis for iodine. This 
relates to the assumption that 99% of the total iodine released 
from the pellet to cladding gap of all the dropped fuel assembly 
rods is retained by the refueling cavity water. The fuel pellet 
to cladding gap is assumed to contain 10% of the total fuel rod 
iodine inventory (Ref. 1).  

The fuel handling accident analysis inside containment is 
described in Reference 2. With a minimum water level of 23 ft 
and a minimum decay time of 145 hours prior to fuel handling, the 
analysis and test programs demonstrate that the iodine release 
due to a postulated fuel handling accident is adequately captured 
by the water and offsite doses are maintained within allowable
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Refueling Cavity Water Level 
B 3.9.6

BASES

APPLICABLE SAFETY ANALYSES (continued)

limits (Refs. 4 and 5). The amount of radioactivity potentially 
released following a fuel handling accident inside containment is 
further reduced by the following: a) requirements in the FSAR 
that delay any movement of irradiated fuel until the reactor has 
been subcritical for at least 145 hours; and, LCO 3.9.3, 
"Containment Penetrations," which requires the use of HEPA and 
charcoal filtration on the containment purge and pressure relief 
path for the first 550 hours following reactor shutdown if 
Vantage+ fuel is used. These additional restrictions ensure that 
does rates at the site boundary are well within the 10 CFR Part 
100 limit of 300 rem to the thyroid following a fuel handling 
accident inside containment (Ref. 6).  

Further reductions in the amount of radioactivity potentially 
released following a fuel handling accident inside containment 
are expected because the containment will be isolated either 
automatically or through operator action following a fuel 
handling accident. Specifically, LCO 3.3.6, "Containment Purge 
System and Pressure Relief Line Isolation Instrumentation," 
requires the Operability of radiogas monitors R-11 and R-12, 
either of which could generate an automatic isolation signal, 
during the movement of irradiated fuel.  

Refueling cavity water level satisfies Criterion 2 of 10 CFR 
50.36.

LCO A minimum refueling cavity water level of 23 ft above the reactor 
vessel flange is required to ensure that the radiological 
consequences of a postulated fuel handling accident inside 
containment are within acceptable limits, as provided by the 
guidance of Reference 3.  

APPLICABILITY LCO 3.9.6 is applicable during CORE ALTERATIONS, except during 
latching and unlatching of control rod drive shafts, and when 
moving irradiated fuel assemblies within containment. The LCO
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Refueling Cavity Water Level 
B 3.9.6 

BASES 

APPLICABILITY (continued) 

minimizes the possibility of a fuel handling accident in 
containment that is beyond the assumptions of the safety 
analysis. If irradiated fuel assemblies are not present in 
containment, there can be no significant radioactivity release as 
a result of a postulated fuel handling accident. Requirements 
for fuel handling accidents in the spent fuel pool are covered by 
LCO 3.7.14, "Spent Fuel Pit Water Level." 

ACTIONS A.1 and A.2 

With a water level of < 23 ft above the top of the reactor vessel 
flange, all operations involving CORE ALTERATIONS or movement of 
irradiated fuel assemblies within the containment shall be 
suspended immediately to ensure that a fuel handling accident 
cannot occur.  

The suspension of CORE ALTERATIONS and fuel movement shall not 
preclude completion of movement of a component to a safe 
position.  

SUR VETILLANCE REQUIREMENTS 

Verification of a minimum water level of 23 ft above the top of 
the reactor vessel flange ensures that the design basis for the 
analysis of the postulated fuel handling accident during 
refueling operations is met. Water at the required level above 
the top of the reactor vessel flange limits the consequences of 
damaged fuel rods that are postulated to result from a fuel 
handling accident inside containment (Ref. 2).
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Refueling Cavity Water Level 
B 3.9.6

BASES

SURVEILLANCE REQUIREMENTS

SR 3.9.6.1 (continued) 

The Frequency of 24 hours is based on engineering judgment and is 
considered adequate in view of the large volume of water and the 
normal procedural controls of valve positions, which make 
significant unplanned level changes unlikely.

REFERENCES 1. Regulatory Guide 1.25, March 23, 1972.

2. FSAR, Section 14.2.  

3. NUREG-0800, Section 15.7.4.  

4. 10 CFR 100.10.  

5. Malinowski, D. D., Bell, M. J., Duhn, E., and Locante, J., 
WCAP-828, Radiological Consequences of a Fuel Handling 
Accident, December 1971.

6. Safety Evaluation Report for Amendment 
Operating License No. DPR-64, July 17,

No. 175 to Facility 
1997.
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