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i

CHANGES TO MCGUIRE ITS SUBMITTAL .

1. Condition A of ITS LCO 3.2.2 incorrectly includes the words " steady state." This is not
consistent with the CTS and results in not having a condition to enter if SR 3.2.2.2 is not
met. This error has been corrected.

2. - The Bases for ITS 3.3.1 indicates that the Trip Setpoints are the limiting safety system i
settings (LSSS). This is incorrect and should state that the Allowable Values are the |
LSSS. This change has been corrected.

'

3. LCO 3.4.6 Note 2.b incorrectly states " Pressurizer water volume < 92%". This has been i

corrected to read " Pressurizer water level" to agree with nomenclature of LCO 3.4.7,
LCO 3.4.9 and SR 3.4.9.1. The CTS contained this nomenclature error and has been
corrected.

4. ITS Surveillance Requirement 3.6.8.3 incorrectly requires that the hydrogen skimmer fans
be started upon receipt of an actuation signal. The current technical specifications only
requires that the fans be demonstrated to receive the signal. For ice condenser
containments,it is undesirable to start fans which would recirculate air within !
containment and potentially open the ice condenser inlet doors. The SR is revised to be '

consistent with current technical specification requirements.

5. Discussion of Change (DOC) R4 for Section 3.7 was revised to provide additional
justification for the relocation of the groundwater level specification to licensee !
controlled documents. This was identified as an open item in the draft SE. |

6. DOC A66 for Section 3.8 was revised to address the deletion of the footnote for CTS
3.8.3.2.c. This was identified as an open item in the draft SE.

I
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l. I
Fm(X,Y)

3.2.2
j- !
| - 3.2 POWER DISTRIBUTION LIMITS I

1

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Fm(X,Y)) I

'
4

| LCO 3.2.2 Fm(X,Y) shall be within the limits specified in the COLR. )
!

r
i

|
'

| APPLICABILITY: MODE 1.
|
| 1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
._

A. ------ N OTE-------- A.1 Reduce THERMAL 2 hours
Required Actions A.3.2.2 POWER 2 RRH% from
and A.4 must be RTP for each 1% F"an(X,Y)

| completed whenever exceeds limit.
Condition A is entered.

AND. . _ . _ . - - - - - -

| F"a not within limit. A.2.1 Restore F"m(X,Y) to within 8 hours
| limit for RTP.

|M i

A.2.2 Reduce Power Range 8 hours
Neutron Flux-High trip
setpoints 2 RRH% for each
1% F"m(X,Y) exceeds limit.

AND

' _

A.3.1 Restore F"m (X,Y) to within 72 hours
limit for RTP.

M

A.3.2.1 Reduce OTAT Trip 72 hours

| Setpoint by 2 TRH for each
1% F"an(X,Y) exceeds limit.

!
AND

f

(continued)

McGuirc Units 1 and 2 3.2.2-1 Amendment No.
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SiMI.44., "$.2.2. '

POWER DISTRIBUTION LIMITS

30.2
UCLEAR ENTHALPY RISE HOT CHANNEL FACTOR - FM@-

(OMITIKCONDI}f0N FOR-APERAT10ih

I CD 3.28 Fm(X,Y) imite y imposing the foi ing relationship

f M L coFm (X,Y) :s; [Fg (X,Y
Mwhere: F m (X. - the measured ra al peak.

[Fa ,Y)]Lco - the imum allowable r al peak as
l

deft d in Core Operati I
LimitsRepor)t(C ). r-

APPLICABILITY: MODE 1. W' N I' 4*I*

W41 As44 tatit.a a *

." ACTION: i # 8*T'M MM
'3 4.s.u J 41 s
4 I' 3

_ 4 6 With Fm(X,Y) exceeding its ilmit: g -Q'
.

y @ Within 2 hours, redpje the allowable THERMAg(X,Y) exceeds the limit, andPOWER from RATED THERMAL
POWER at least RRH%' for each 1% that Fm

,

@ Within ither:
|

A.2.1 @ Restore F "(X,Y) to within the limit of Specification 3.2.3 for
j RATED THENL POWER, or-

A.1. t @ Reduce the Power Range Neutron Flux-High Setpoint M
at least RRH% for each 1% that F ,Y) exceeds that limit,m

lg) Within 72 hours of initially being outside the limit of Specification
3.2.3, either:

A.L l @ Restore F M(X,Y) to within the limit of Specification 3.2.3 for
RATED THEEL POWER, or''

;

krcrcona die Aiiowing/ctioh

.

.

d

.>
'

I m RRH is
,

n of THERMAL ER reduction /equiree to couyeysate for 3
at Fm((X,Y) exc eds the limit ofSpecification 373, providedi

i each I
d' in th

.

LR per Specifica on 6.9.1.9 7-
'

McGUIRE - UNIT 1 3/4 2-7 Amendment No. 166
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|

S etN a 6 3.2..LP

1POWER DISTRIBUTION LIMITS '

'] 3@2
LEAR ENTHALPY RISE HOT CHANNEL FACTOR - FM

fiMITDiCt0lOTTJON FOR'OPERATIR
k t Lo 3.2M Fm(X,Y) shal1[ec Dy imposing the following relatio hip:

[gM(X,Y)s[Fj(,Y)]#
[where: _ F X,Y) - the measure radial peak.M

*m
[Fj(X,Y)tCo e maximum allowabl radial peak as-

fined in Core Oper ing Limits Reportg COLR).
1

APPtICABILITY: MODE 1. puesi rum) AQ y,g; g (4
I 0 Aid t'a ne.(M.ACTJON: Pc. L, ,

N 'I'E' A
Wf '.h Fm(X,Y xeaadiaa it lia

A.) @ Within ThoTrs,"
e the allowable THERMAf(X,Y) exceeds the Ilmit, andPOWER from RATED THERMALPOWER at least i for each 14 that Fmi

@ Within ours either:
f

4.1.| @ M
RATED THEk(X,Y) to within the limit of Specification 3.2.3 for
Restore F

- -

POWER, or ,

A.Lt @
Reduce the Power Range Neutron Fluxg(igh Trip Setpoint6ti saare 2.2-Dat least RRH% for each 1% that F X,Y) exceeds that limit, and/ a

@ Within 72 hours of initially being outside the limit of Specification3.2.3, either:

A.3.1 @ Restore F M(X,Y) to within the limit of Specification 3.2.3 for
RATED THENL POWER, or

(l. Peifo;uithefollow3ff'gactio

.

m Rdisth un of TH POWER reducti required to e nsate forat Fa((X,Y)u, y each 1 ceeds the limi of Specificati 3.2.3, provided
in t COLR per Speci cation 6.9.1.9

9

McGUIRE - UNIT 2 3/4 2-7 Amendment No. 148
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k(Y Y)s
3.2.2

3.2 POWER DISTRIBUTION LIMITS (y,y )
3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (t )

LCO 3.2.2 k a within the limits specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

COWITION REQUIRED ACTION COW LETION TIME

A. -

NOTE - h p limit Q p g b
.1 Restore ithin

Actiorfs"

ga must beAM
eted whenever

C ition A is
fgg*/, A R [entered. A.1 Reduce THERMAL POWER hours

< sorRW......................
g j,~

@ F,"(x,y) esteedsnot withipyli,mit; ;
|

I @ .2.2 Reduce Power Range a hours ' ' *
Neutron Flux-High

d"f" [ "" k_ bRRHY. Soc dd
pc pu[u u, a J

1% r (y,y)

., ~

h Perform SR 3.2.2.1. hours

(continued)

43,| kk. F$(Y,y) b dit.:, 72 %
l h w L R T P.

21 5
1

A p.t & OTM Tr;eSM,4 92 %
b2 M b ed 1%
F[g u,y,) tv(redt la'* f .
AND

339 Rev 1. 04/07/95
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i

!
RTS Instrum:nt: tion i

B 3.3.1 I

BASESg
;

1

BACKGROUND (continued) !

|
|, Trio Setooints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be properly adjusted when the "as left".
value is within the band for CHANNEL CAllBRATION tolerance.

|

The Trip Setpoints used in the bistables are based on the analytical limits
(Ref.1,2, and 3). The selection of these Trip Setpoints is such that
adequate protection is provided when all sensor and processing time

, . delays, calibration tolerances, instrumentation uncertainties, instrument
L drift, and severe environment errors for those RTS channels that must

' function in harsh environments as defined by 10 CFR 50.49 (Ref. 5) are
taken into account. The actual nominal Trip Setpoint entered into the
bistable assures that the actual trip occurs in time to prevent an analytical
limit from being exceeded.

The Allow?bic Value accounts for changes in random measurement
errorc oed .er* COTS. One example of such a change in measurement
erroi 9 drift di. ring the surveillance interval. If the COT demonstrates
that tir%. tripe within the Allowable Value, the loop is OPERABLE. A
trip within the Allowable Value ensures that the predictions of equipment
performance used to develop the Trip Setpoint are still valid, and that the
equipment will initiate a trip in response to an AOO in time to prevent an
analytical limit from being exceeded (and that the consequences of DBAs
will be acceptable, providing the unit is operated from within the LCOs at
the onset of the AOO or DBA and the equipment functions as designed). !

Note that in the accompanying LCO 3.3.1, the Allowable Values of
Table 3.3.1-1 are the LSSS.

Each channel of the process control equipment can be tested on line to
verify that the signal or setpoint accuracy is within the specified allowance

,

requirements. Once a designated channelis taken out of service for : |
testing, a simulated signal is injected in place of the field instrument j

signal. The process equipment for the channel in test is then tested, '

verified, and calibrated. SRs for the channels are specified in the SRs
i

section. ' '

The Trip Setpoints and Allowable Values listed in Table 3.3.1-1
incorporate all of the known uncertainties applicable for each channel.
The magnitudes of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal processing equipment
for these channels are assumed to operate within the allowances of these
uncertainty magnitudes.

!

L
1

McGuire Units 1 and 2- B 3.3.1-4 Revision No.
,

l
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| RTS Instrumentation
B 3.3.1

.

BASES

| BACKGROUW Trio Setooints and Allowable Values (continued)

OitSetpoints in cordance with the lowable Value ensu that
SLs are not olated during (and that the con nces
of DBAs wi be acceptable, iding the unit is rated
from wit n the LCOs at the t of the A00 or and the |

"W1.
. #>~ +4^m as des Hf).t note ';nat in tne

-

'g.LCO 3.3.1, Ineti scetooH1;slof Table 3.3.1 1ac
are t 7a.a.W. %)*u)
Each channel of the process control equipment can be tested
on line to verify that the signal or setpointmracy is
within the specified allowance requirementsdif Reffrene(S hOnce a designated channel is taken out of service for',

| testing, a simulated signal is injected in place of the
field instrtment signal. The process equipment for the
channel in test is then tested. verified, and calibrated.
SRs for the channels are specified in the SRs section.

The Trip Setpoints and Allowable Values listed in -
Table 3.3.1 Irare,aasea on tne methvininov descrfhed72D

Op. 4teferener 6 Mchuncorporateg all of the known
uncertainties applicable for each channel. The magnitudes
of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal
processing equipment for these channels are assumed to
operate within the allowances of these uncertainty
magnitudes.

Solid State Protection System

The SSPS equipment is used for the decision logic processing
of outputs from the signal processing equipment bistables.
To meet the redundancy requirements, two trains of SSPS,
each performing the same functions, are provided. If one
train is taken out of service for maintenance or test ;

purposes, the second train will vide reactor trip and/or !

ESF actuation for the unit. If th 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 +k M*E' 2.event of a loss of power, directing the unit to a sa
shutdown condition.

(continued)

%, B 3.3 5 Rev 1, 04/07/95
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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 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 be
de-energized for s 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 at least 10*F below
saturation temperature.

2. No RCP shall be started with any RCS cold leg temperature s 300*F
unless:

a. Secondary side water temperature of each steam generator
(SG) is s 50*F above each of the RCS cold leg temperatures,
or

b. Pressurizer water level is < 92% (1600 ft').

APPLICABILITY: MODE 4.

'

ACTIONS

I

CONDITION REQUIRED ACTION COMPLETION TIME

A.- One RCS loop A.1 initiate action to restore a immediately
OPERABLE. second loop to

OPERABLE status.
AND

|Two RHR loops .
|

| inoperable.
|

| (continued)

McGuire Units 1 and 2 3.4.6-1 Amendment No.
,
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b fesAsc k 5 .Y. C

[ h REACTOR COOLANT SYSTEM

dibT SHtffDOWN3

345 ACS Lood - Nos 'I
I

.
,

a mITING/C00mIT10tf FOR OPFRallofD !

[ O.d M~

klCD396 3 N two _ __ actor coolant andresidual heat removal
'

. -

.\ loopsnistne nelnd ska 1 be OPERA 8LE and arvsth one annammm:a. {
cuounvanme loops shall be in operation:" I

i

% Reactor Coo nt Loop A and its as lated steam gene ter anM
reactor e ant pump,*

b. React Coolant Loop B and i associated steam nerator and
re or coolant pump,*

Le* c. eactor Coolant Loop C a its associated st generator and
| reactor coolant pump,*

d. Reactor coolant Loo and its associate steam generator andj
reactor coolant p *

,

| e. RHR Loop A, an .

.

RHR Loop B.

^

APPLICABILITY: MODE 4.

ACTION:

49 a. With less t the above required actor coolant and/or R lo
OPERA 8tE, lately initiate etive action to ret the

pEKI required oops to OPERABLE sta s as soon as possible; f theg
G remain g OPERABLE loop is a R loop, be in COLD DOWN withinj24 h rs g,i

omlhi gp no reactor coalant or RHR loop in operation, uspend all opera-

P'\
tions involving a reduction in boron concentratio of the Reactor.<-

pg, Coolant System and inmuediatel initiate corrective action to return
y gg the required coolant loop to operation.gcy

i* * f* *~avnM' 0A y m} -

/mD*,
/ *A reactor coolant pump shall not be tartes mn one or more of the Reactor
N ant stem cold leg t u s less than or equal to 300*F unless:'

Nv6 T ssurizer water s less than 92%(1600 cubic feet), or d,

Nj t|p ondary water tempera of each steam enerator isues- 50'F|

tO above each of the Reactor Coolant System cold eg temperatuh s. p

N. **All reactor coolant pumps and RHR pumps may be de-energized for :,p to I hour 6

provided:642) no operations art permitted tha @t would cause dilution of the |
|

' Reactor Coolant System boron concentration, an core outlet temperature
k is maintained at least 10*F below saturation temperature. |

McGUIRE - UNIT 2 3/4 4-3 Amendment No. 148
,

P
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,

1

L

i
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htebo** 3.9. (,,

!

h REACTOR COOLANT SYSTEMI '

+0r s y.

p 3.% tes tm n - mc M
11Iiffim wavliiUVFOR OPERM1016

- Fe%5?Ct@'"*i/
W %% CTXi u dlT~MB two fif'/FTAlreactor coolant and@ residual heat removal

(RHR) loops d_13mr neioia shall be OPERABLE and m one uJ o- ~ntow
(coMaraner . loops shall be in operation:"

_

[a.Reac r Coolant Loop A and its associated steam gene tor and
I re tor coolant pump,*

b. eactor Coolant Loop B a its associated steam enerator and.

/.A reactor coolant pump,*

c. Reactor Coolant Loo C and its associated s am generator and
reactor coolant pu *

,.

d. Reactor coolan oop D and its associa d steam generator an
'reactor coola pump,*

e. RHR Loop and

f. RHR Lo B.

APPLICABILITY: MODE 4.

ACTION:

With less than the ove required reactor oolant and/or RH loops'.

Itu OPERABLE, immedia ly initiate correcti action to return he
S required loops OPERABLE status as on as possible; i the

remaining OP BLE loop is an RHR 1 p, be in COLD SHU WN within
24 hours.

mggs i-4.%) AA
@ no reactor coolant or RHR loop in operation, suspena all opera-

01.1 % req q tions involving a reduction in boron concentration of the Reactor
gts ,, ggg Coolant Sy en and immediately initiate corrective action to return

ingt the requi coolant loop topperation.
as 5

/eVeD
r' 'A reactor coolant pump shall not b tarau wan one or more of the Reactor

lanthstemcoldlegtS u es less than or equal to 300*F unless:
GP ssurizer wate is less than 92% (1600) cubic feet, or M j'M
Acondary water tempeim.. of each steam enerator is Essdg 0*Fg

above each of the Reactor Coolant System cold eg temperatures. _g
l **All react coolant pumps and RHR pumps may be de-energized for up to 1 hourA 01.4

provided: O no operations are permitted that wowld cause dilution of the
Reactor Coolant System boron concentration, and Q@ ore outlet temperature

A is maintained at least 10*F below saturation temperature.

McGUIRE - UNIT 1 3/4 4-3 Amendment No. 166
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RCS Loops-HODE 4
3.4.6.

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops-HODE 4

LCO 3.4.6 Two loops consisting of any combination of RCS loops and
residual heat removal (RFR) loops shall be OPERABLE, and one
loop shall be in operation.

............................N0TES ...-.....................,

| 1. All reactor coolant pumps (RCPs) and RHR pumps may be
de. energized for s I hour per 8 hour period provided:

a. No operations are permitted that would cause
reduction of the RCS boron concentration; and

b. Core outlet t rature is maintained at least 10'F
below saturat temperature.

a.
2. No RCP shall with an t.S cold leg

temperature s F unless*@ secondary side water I

temperature o e steam generator (SG) is sl 50}'F
above each of the RCS cold leg temperatures: 7 f

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

*

q

APPLICABILITY: H00E 4. '
-

ACTIONS

""
REQUIRED ACTION COMPLETION TIME

Og A. One tequiree kCS loop A.1 initiate action to Immediately
dF W abTD. restore a second loop

Qopgmq to OPERABLE status..

Two RFR loops
inoperable.

(continued)

i

3.4 11 Rev 1, 04/07/95
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HSS
3.6.8

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,

SR 3.6.8.1 Operate each HSS train for 215 minutes. 92 days

SR 3.6.8.2 Verify the fan motor current is s 21.5 amps when the fan 92 days
'

speed is 2 3579 rpm and s 3619 rpm with the hydrogen
skimmer fan operating and the motor operated suction
valve closed.

i

SR 3.6.8.3 Verify the motor operated suction valve opens 92 days
automatically and the hydrogen skimmer fans receive a
start permissive signal from the Containment Pressure
Control System.

,

SR 3.6.8.4 Verify each HSS train starts on an actual or simulated 92 days
actuation signal after a delay of 2 8 minutes and s 10
minutes.

,

|

|
!

i

i

McGuire Units 1 and 2- 3.6.8-2 Amendment No.

._ -, -- , _. __ . - - - . _ , . _ - . . - . _



.______._~m.__ _ _ _ - . _ _ _ _ _ _ . _ _ _ _ . _ . _ _ . . . _ _ _ _ __m . . _ _ . _ _ _ _ _ . . _ . _ _ _

i

ct (C., to V1 8.h*

i .

'

+

,
-

~

f.4 UNITAIIDENT SYSTDt3 (P

of ( il WVDn0 GEN 5t!800 SYSTD4 -; -

QlTIRE -r- re eBERAnuai

-
4& 5. 4.. T #8 I"o (cesta)(inent Air ptun ai@Hydrogea Skimmer Systems

shali be OPERA 8ti.

mammi coES 1. 2.wanr,Q' 9<a- caU F. . <l>
.Sc 8,!

.

,

M bk;

,(gy/rgj( W th one Gatatsbant Air naturi andletydrogee Sklamer System taoperable.
r** * * the lasserehle system to OPrema M states trtthin aman"Her me in at

. least IIDI usumustwithin the next 6 : ._.j a "- --- -- ram gg-

i //_cf/ad S Gii- a aumeer v

SuavEftLANCE HOUIPDIDITS;
~ #'O '

- G52?b Eachi;eatat-e air meurs and Hydrogen Skimmer System shall
i demeestrated OPEEABLE at least esce per g2 days dilF AEh-- nn mu ;

j [ M I48 Y g Verif og that the air .p... maa hydro me sklamer start. . Y,"., a g,g #en hm -= <aw: tan ng en(signal ,s.

after a.g a 1 etaute delay aedleperstater au least la et.autest ,e.\
'

&~ m vm A-

i
_

p y g;j (b. Verifytag t dining air retars fan operation th the air reters
fan desper lesed and with the bypass . the fan motor
carnet i less than er ammal to 32 amps fan speed is 810 t

rps: -

! s T, S.G.f.2 4 Verif S that erith the hydrogen skimmer fan operettes and the meter
QA.sj - -- aperated valve la its section llae closed the fan meter carnet is

; less than er egeal to 21.5 amps den the Ian speed is 3599 1 20 rps;
j

} (d. ~ Verifyl that with the air m e n van eu . see operat
i damper a the air futura faa discha line to containeest'sb#g loue compartaest opens estamaticall with a i I second delay@ (x/re rt af a Centaiammet phase S Iseleti (5,) t signal;

3 * b /[ e. V 'fytag that with the air reters fan ope ting, the check damper
a the air retore fan disdnavve Itae to costatenertt's lower

campartmentisopen;f
'1'Lst. 3.6, P. 3 @ Vert of that the aster operated valve la the etydrogen skiemer

Itse opens esteentically and the hydrogen sklamer fans
astartpermissivesigneyand _ &

.

T c

erifyl 4-ilt G.m l' ;

_1"gthat wm en- r= art the retsen at/ fan check desper
'

4.

L LPdssa4 chi 5#-

3 -

4.6.5.6.2 least eacq 18 . eacMastafasset Air meters "
stydrogen System 11 he tretedOPOIASLEbyverifytagthatthe 4,g
comtat pressure centrol sys fasectices within the setastat lletts
specifi a Table 3.3-4. Item 6. -

ItcGitM - IIIIT 1 3/46-Z7 a = =d -at me. 166

.
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,

j si n c y s s.s.r
:

-

, -y
: 4/ l

~ .

3.h CONTAIMNT $11TM$ ,

3,. 6.f N8 5"" 5"

q LINITINC teantflos POR OPERATION * f_ ;

| /cp y,4,f aT.T.P Two fiiE"3h r==+=I ' a'- m.* n am Hydrogen stlemer systems
1 seall be OPDIASLE.

APPLICAR1LITY: 4800 0 1. 2. M (ce pce[rM(ov7 .7. 6. //
" " '

A,

i gg A With see Cantarament Air Ketaru ans ltydrogea Skisser Sys esperable. . _ _ _ _
___ resters the taspenble erstes to OPDIAALE states withis _or he la at

hl_ east HUT r -- . wizata the east ag- = - -- -i- - r=,

.., .

SultVEILIJIRCE REWIRDIENTS g
*

i 53252r3 Each h stydrepea Skimmer System shall
j samenstreted OPERABLE at least esce per 32 days en a 31---= < u ==<L sf _ 44.tf-

! [ f4. 3.4.f. 4 g Vettfying that theh W hydrogen skiemer fans start 4^ dd"" # '# QY .

! id - -/ signal hJded im enettexND en a T L: .reine = - - u=
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l

SR 3.6.8.2. . Verify' the fan motor current is s 21.5 92 days,

! amps when the fan speed is a 3579 rpm
and s'3619 rpm with the hydrogen

| skinner fan operating and the motor
| operated. suction _ valve closed.,
I

:

! SR 3.6.8.3 Verify the motor operated suction 92 days
L valve opens automatically and the
L ' hydrogen skimmer fans receive a start i
L permissive signal from the . Containment
!. Pressure Control System.

| ..

i
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|-
!.
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Discussicn cf Chingss
S;ctirn 3.7 - Plant Systems

i

l
RELOCATION

Any changes to this requirement in the UFSAR requires a 10 CFR
50.59 evaluttion. The 10 CFR 50.59 evaluation ensures that
changes to this requirement will not have any adverse impact on

.

the safe operation of the plant. This change is consistent with |
NUREG-1431 and the Application of Selection Criteria.

R.4 The proposed change relocates CTS LC0 3.7.13 " Groundwater Level"
to the Selected Licensee Commitments Manual (UFSAR Chapter 16). I

Groundwater level limits are required to be maintained at or below |

the top of the adjacent floor slabs of the Reactor Containment
Building and the Auxiliary Building to preclude movement of the
building from floating effect of the groundwater. This requirement
is not ncccssary to ensurcGroundwater level is slow changing and
has na immediate affect on safe reactor operation. It is a non- I

significant risk contributor to core damage frequency and offsite
releases. Therefore, this item is being relocated out of
Technical specifications. Any changes to this requirement in the
UFSAR requires a 10 CFR 50.59 evaluation. The 10 CFR 50.59
evaluation ensures that changes to this requirement will not have i

any adverse impact on the safe operation of the plant. This
change is consistent with NUREG-1431 and the Application of j
Selection Criteria.

|

R.5 Details of the Snubber inspection requirements located in CTS
3/4.7.8 are being removed to the Selected Licensee Commitments
Manual (SLC)(UFSAR Chapter 16). Any changes to UFSAR will require
a 10 CFR 50.59 evaluation. Snubbers support the operability of
primary components whose operation or function may be an
assumption of a safety analysis. However, snubbers are not
considered to be part of the primary success path. Their purpose
is to prevent unrestrained pipe motion under dynamic loads while
also allowing normal thermal expansion of piping and nozzles to
eliminate excessive thermal stresses during heatup and cooldown.
The requirements for Snubber Inspection are also contained in 10

,

CFR 50.55a and do not need to be repeated in the technical
specifications. Snubber details are defined in Inservice
Inspection (ISI) Program. Changes to the ISI program are l

adequately controlled by 10 CFR 50.55a. This provides an
equivalent level of regulatory control. This change is consistent

,

with NUREG-1431. '

!
t

McGuire Unit 1 and 2 Page R - 2 Supplement 69|
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Discussien cf Chang 2s
SIcticn 3.8 - Electrical Power Systems |

i

|

ADMINISTRATIVE CHANGES,

|

| i

A.64 Not Used. j

A.65 Not Used.

A.66 CTS 3.8.3.2.c requires two 120 volt AC vital buses energized from
their respective inverters connected to their respective DC

| channels. Footnote * states, Required for both Units 1 and 2.
'

The CTS action also states that it applies to both units for the
.120 volt AC vital buses'. The footnote and action clarification
.has not been retained in corresponding ITS 3.8.8. The 125 V DC!

| vital buses are shared between the units at McGuire. Since the:c
i ::: t=c buse are required Operabic by cach unit's TS
I independentlyITS LCO 3.0.8 and SR'3.0.5 require that each LCO and

SR apply to each unit individually, therefore, there is no need to
L have this footnote. This fcctncte a : a carrycver frcm wher both
| unit: TS .;cre combined and the note a;; necc :ary it indicate both

unit; acre in a required action if the bu: acre inoperabic. The,

| CTS aa; split in 1905 in support of the steam generator
! replacement effort. The deletion of an unnecessary clarification

is considered administrative.
|-
t

| A.67 Added to the requirements of CTS LCOs 3.8.3.1 and 3.8.2.1 is an
.

action which requires if two or more of the required buses or
i channels are inoperable that results in a loss of safety function,
! LC0 3.0.3 must be entered immediately. This action is necessary

because the ITS requires that all applicable conditir ns be er.tereda

within the actions table. This could result in a case where I

distribution systems were inoperable on opposite trains such that
|
,

!
I'

!

l-
f

i
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'

PROPOSED LICENSE CONDITIONS

'Section 2.C (2) of the Facility Operating License, NPF-9 and NPF-17, should be revised to
;

I melude the following additional subparagraph: |
!

For Surveillance Requirements (SRs) that are new in Amendment [- ] to Facility *

. Operating License NPF-9 (NPF-17 for Unit 2}, the first performance is due at the end of
; the first surveillance interval that begins at implementation of Amendment [ ). For SRs
I that existed prior to Amendment [ ], including SRs with modified acceptance criteria

and SRs whose frequency of performance is being extended, the first performance is due
at the end of the first surveillance interval that begins on the date the Surveillance was
last performed prior to implementation of Amendment [ ).

|- Add the following to section 2.C of the Facility Operating License, NPF-9 and NPF-17. ;

i
'

|- (13) Additional Conditions
L >

''

The Additional Conditions contained in Appendix C ( Appendix D, Unit 2}, as
revised through Amendment [ ], are hereby incorporated into this license. Duke:

| Energy Corporation shall operate the facility in accordance with the Additional
Conditions.

| Add Appendix C ( Appendix D, Unit 2) to the Facility Operating License, NPF-9 and NPF-17, to
include the following: |

'

| Appendix C (Unit 1) >

| Appendix D (Unit 2)
!~

l Amendment Additional Condition Implementation

| Number Date
! The licensee is authorized to relocate This amendment is

certain requirements included in effective immediately and

| Appendix A to licensee-controlled shall be implemented
| documents. Implementation of this within 90 days of the date

amendment shallinclude the of this amendment.
j- relocation of these requirements to the

appropriate documents, as described in
! the licensee's letter dated May 27,
g 1997 and amended by letters dated
'

March 9,1998, March 20,1998, April
20,1998, June 3,1998, June 24,1998,
July 7,1998, July 21,1998, August 5,
1998, and September 8,1998

j evaluated in the NRC staff's Safety
Evaluation enclosed with this

i amendment.

i-
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D finitions
1.1

!

1.0 USE AND APPLICATION

1.1 Definitions

NOTE--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- -- ------------- .----

The defined terms of this section appear in capitalized type and are applicable throughout these
Technical Specifications and Bases.
.. ............ . . . . .- . ............ .... . ..

Term Definition

ACTIONS ACTIONS shall be that part of a Specification that prescribes
;

Required Actions to be taken under designated Conditions ;
within specified Completion Times.

ACTUATION LOGIC TEST An ACTUATION LOGIC TEST shall be the application of
various simulated or actual irput combinations in conjunctioni

with each possible interlock logic state and the verification of i
the required logic output. The ACTUATION LOGIC TEST, as 1

a minimum, shall include a continuity check of output
devices.

AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized flux signals |
(AFD) between the top and bottom halves of a two section excore ;

neutron detector.

CHANNEL CAllBRATION A CHANNEL CAllBRATION shan De 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 CAllBRATION shall
include an inplace cross calibration that compares the other
sensing elements with the recently installed sensing element.
The CHANNEL CAllBRATION may be performed by means
of any series of sequential, overlapping calibrations or total
channel steps so that the entire channel is calibrated.

(continued)

McGuire Units 1 and 2 1.1-1 Amendment No.
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D;finitions
1.1

1.1 Definitions (continued)

CHANNEL CHECK 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.

CHANNEL OPERATIONAL A COT shall be the injection of a simulated or actual signal
TEST (COT) into the channel as close to the sensor as practicable to

verify the OPERABILITY of required alarm, interlock, and trip
functions. The COT shallinclude adjustments, as necessary,
of the required alarm, interlock, and trip setpoints so that the
setpoints are within the required range and accuracy.

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel,
sources, or readivity 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.

CORE OPERATING LIMITS The COLR is the unit specific document that provides cycle
REPORT (COLR) 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. Unit
operation within these limits is addressed in individual
Specifications.

DOSE EQUIVALENT |-131 DOSE EQUIVALENT | 131 shall be that concentration of
I-131 (microcuries/ gram) that alone would produce the same
thyroid dose as the quantity and isotopic mixture of I-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 ||| of TID-14844, AEC,1962,
" Calculation of Distance Factors for Power and Test Reactor
Sites."

5 - AVERAGE 5 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/d) for isotopes,
other than iodines, with half lives > 10 minutes, making up at
least 95% of the total noniodine activity in the coolant.

(continued)
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D:finitions
1.1

|

1.1 Definitions (continued)

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time interval from
FEATURE (ESF) RESPONSE when the monitored parameter exceeds its ESF actuation
TIME setpoint at the channel sensor until the ESF equipment is

capable of performing its safety function (i.e., the valves
travel to their required positions, pump discharge pressures
reach their required values, etc.). Times shallinclude diesel
generator starting and sequence loading delays, where
applicable. The response time may be measured by means ;

of any series of sequential, overlapping, or total steps so that |

the entire response time is measured.

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

|

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and

,

conducted to collection systems or a sump or |
collecting tank;

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 (except RCP seal water injection or
leakoff) that is not identified LEAKAGE;

.

c. Pressure Boundary LEAKAGE

LEAKAGE (except SG LEAKAGE) through a nonisolable
fault in an RCS component body, pipe wall, or vessel
wall.

(continued)

McGuire Units 1 and 2 1.1-3 Amendment No.
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d

Definitions
1.1

a

1.1 Definitions (continued)

MASTER RELAY TEST A MASTER RELAY TEST shall consist of energizing each
master relay and verifying the OPERABILITY of each relay.
The MASTER RELAY TEST shallinclude a continuity check<

of each associated slave relay.4

MODE A MODE shall correspond to any one inclusive combination
of core reactivity condition, power level, average reactor
coolant temperature, and reactor vessel head closure bolt
tensioning specified in Table 1.1-1 with fuel in the reactor
vessel.

'

OPERABLE-OPERABILITY 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

i perform its specified safety function (s) are also capable of
performing their related support function (s).

FHYSICS TESTS PHYSICS TESTS shall be those tests perforraed to measure4

the fundamental nuclear characteristics of the reactor core
and related instrumentation. These tests are:.

1

a. Described in Chapter 14 of the UFSAR;
i
'

b. Authorized under the provisions of 10 CFR 50.59; or
4

c. Otherwise approved by the Nuclear Regulatory
Commission.;

.

'

OUADRANT POWER TILT OPTR shall be the ratio of the maximum upper excore
RATIO (OPTR) detector calibrated output to the average of the upper excore

detector calibrated outputs, or the ratio of the maximum lower i

excore detector calibrated output to the average of the lower i

excore detector calibrated outputs, whichever is greater.

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the
(RTP) reactor coolant of 3411 MWt.;

i

.

W

(continued)
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D:finitions
1.1

1.1 Definitions (continued)

REACTOR TRIP The RTS RESPONSE TIME shall be that time interval from
SYSTEM (RTS) RESPONSE when the monitored parameter exceeds its RTS trip setpoint
TIME at the channel sensor untilloss of stationary gripper coil

voltage. The response time may be measured by means of
any series of sequential, overlapping, or total steps so that
the en: ire response time is measured.

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by which
the reactor is subcritical or would be subcritical from its
present condition assuming:

All rod cluster control assembhes (RCCAs) are fullya.

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 nominal zero power
design level.

SLAVE RELAY TEST 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.

STAGGERED TEST BASIS 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.

THERMAL POWER THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.

TRIP ACTUATING DEVICE A TADOT shall consist of operating the trip actuating device
OPERATIONAL TEST and verifying the OPERABILITY of required alarm, interlock,
(TADOT) and trip functions. The TADOT shallinclude adjustment, as

necessary, of the trip actuating device so that it actuates at
the required setpoint within the required accuracy.

McGuire Units 1 and 2 1.1-5 Amendment No.
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Dsfinitions
1.1

Table 1.1-1 (page 1 of 1)
MODES

AVERAGE
REACTIVITY % RATED REACTOR COOLANT
CONDITION THERMAL TEMPERATURE

MODE TITLE (k.n) POWER (a) (*F)

1 Power Operation 2 99 >5 NA0

2 Startup 2 99 s5 NA0

3 Hot Standby < 0.99 NA 2 350

4 Hot Shutdown (b) < 0.99 NA 350 > T.y > 200

5 Cold Shutdown (b) < 0.99 NA 5 200

6 Refueling (c) NA NA NA

(a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned.

(c) One or more reactor vessel head closure bolts less than fully tensioned.

4

O

McGuire Units 1 and 2 1.1-6 Amendment No.



, . - . .. - - -- .

|
l

Logical Connectors
1.2

1.0 USE AND APPLICATION

1.2 Logical Connectors

PURPOSE The purpose of this section is to explain the meaning of logical
connectors.

Logical connectors are used in Technical Specifications (TS) to l
discriminate between, and yet connect, discrete Conditions, Required
Actions, Completion Times, Surveitances, and Frequencies. The only
logical connectors that appear in TS are AND and QR. The physical
arrangement of these connectors constitutes logical conventions with
specific meanings.

BACKGROUND 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 I

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.

EXAMPLES The following examples illustrate the use of logical connectors.

&

4

(continued)

- McGuire Units 1 and 2 1.2-1 Amendment No.
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i
!

Logical Connretors . :
1.2 :

,

1.2 LogicalConnectors

EXAMPLES . EXAMPLE 1.2-1 I

(continued) .

ACTIONS .

>

CONDITION REQUIRED ACTION COMPLETION -

' TIME
I
-

.

' 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.

;

i

!

I

:

|
,

i

l

l+

.

-

!

(continued)

McGuire Units 1 and 2 1.2-2 Amendment No.
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Logical Conn:ctors

1.2

I1.2 Logical Connectors
i
i

EXAMPLES EXAMPLE 1.2-2 I
(continued) i

ACTIONS

CONDITION REQUIRED ACTION COMPLETION I
TIME

A. LCO not met. A.1 Trip . . .

= |
i
IA.2.1 Verify . . .

AND

A.2.2.1 Reduce . . .
I

- iOR
1

A.2.2.2 Perform . . .

@
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
@ 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 @ indicates that A.2.2.1 and A.2.2.2 are
alternative choices, only one of which must be performed.

McGuire Units 1 and 2 1.2-3 Amendment No.
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Compl: tion Times
1.3

I

1.0 USE AND APPLICATION

1.3 Completion Times

PURPOSE The purpose of this section is to establish the Completion Time
convention and to provide guidance for its use.

l

BACKGROUND 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 j
requirements of the LCO can fail to be met. Specified with each stated |
Condition are Required Action (s) and Completion Time (s). |

DESCRIPTION The Completion Time is the amount of time allowed for completing a i
Required Action. It is referenced to the time of discovery of a situation i

(e.g., inoperable equipment or variable not within limits) that requires
| entering an ACTIONS Condition unless otherwise specified, providing the

1

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 n_pt result in separate entry into the
Condition, unless specifically stated. The Required Actions of the
Condition continue to apply to each additional failure, with Completion
Times based on initial entry into the Condition.

However, when a subseauent 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

|

1

|(continued)

McGuire Units 1 and 2 1.3-1 Amendment No.

1

I



_ . _ _ _____ _ _ _ _ _ _ _ . - _ . _ . _ _ _ _ . . _ - _ _ . . _ . . . _ _ _ . _ . _ _ _.

1
4 Complation Timr,s
i

1.3

I!
!

1.3 Completion Times

| DESCRIPTION Completion Time extension, two criteria must first be met. The
j (continued)- subsequent inoperability: ;

2 a. Must exist concurrent with the first inoperability; and

b. Must remain inoperable or not within limits after the first
|

3

| Inoperability is resolved. '

4
!?

The total Completion Time allowed for completing a Required Action to |
j address the subsequent inoperability shall be limited to the more i

; restrictive of either:

; a. The stated Completion Time, as measured from the initial entry into
1

; the Condition, plus an additional 24 hours; or i

b. The stated Completion Time as measured from discovery of the
.

|j subsequent inoperability.

The above Completion Time extensions do not apply to those l
*

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<
I

,
Times based on this re-entry. These exceptions are stated in individual j

i Specifications. '

-

The above Completion Time extension does not apply to a Completion
Time with a modified " time zero." This modified " time zero" may be j
expressed as a repetitive time (i.e., "once per 8 hours," where the

,

Completion Time is referenced from a previous completion of the,

j Required Action versus the time of Condition 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.'

'
i

i

i

(continued)
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Completion Times
1.3

1.3 Completion Times (continued) I

EXAMPLES The following examples illustrate the use of Completion Times with
.

different types of Conditions and changing Conditions. )

EXAMPLE 1.3-1

i
ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

1
B. Required B.1 Be in MODE 3. 6 hours |

Action and
associated AND i

Completion
Time not B.2 Be in MODE 5. 36 hours
met. |

I
!

Condition B has two Required Actions. Each Required Action 11 as own
separate Completion Time. Each Completion Time is referenced to tha
time that Condition B is entered. l

J

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.

I
:

i
:

(continued)
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Compl: tion Times :
.

1.3

1.3 Completion Times
.

EXAMPLES EXAMPLE 1.3-2
(continued)

ACTIONS;

i CONDITION REQUIRED ACTION COMPLETION
TIME4

.

A. One pump A.1 Restore pump to 7 days
; inoperable. OPERABLE status.

i

; l
^

B. Required B.1 Be in MODE 3. 6 hours
*

Action and
associated AND [
Completion

|
Time not B.2 Be in MODE 5. 36 hours
m et.

!

I

When a pump is declared inoperable, Condition A is entered. If the pump j
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 j
tracked from the time Condition A was initially entered. '

While in LCO 3.0.3,if one ,f the inoperable pumps is restored to
;

OPERABLE status and the Completion Time for Condition A has not
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, i

(continued)

McGuire Units 1 and 2 1.3-4 Amendment No.
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!

Compl: tion Tim:s
1.3 !

1.3 Completion Times
i

EXAMPLES EXAMPLE 1.3-2 (continued)

LCO 3.0.3 may be exited and operation continued in accordance with I
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.

i
:

I

!

!

!

(continued)
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Compl: tion Tim:s
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3
(continued)

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,

inoperab!e.
98

AND

One C.2 Restore Function Y 72 hours
Function Y train to OPERABLE
train status,

inoperable.

|

(continued)
4
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Compl: tion Tim:s
1.3

,

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). j

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 I

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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Compl: tion Tim:s
1.3

1.3 - Completion Times |

EXAMPLES EXAMPLE 1.3-4
(continued)

ACTIONS

CONDITION REQUlGEO ACTION COMPLETION
TIME

A. One or A.1 Restore valve (s) to 4 hours
rnore valves OPERABLE status.
inoperable.

!
|

B. Required B.1 Be in MODE 3. 6 hours |
Action and |
associated AND
Completion
Time not B.2 Be in MODE 4. 12 hours
m et.

|

A single Completion Time is used for any nur9er 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 inoperabic, Condition B is entered.

i

!

(continued)
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Compl tion Times
1.3

i
!

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-5;

! (continued)
ACTIONSi

j . . _.-NOTE-. ..
- - - - - - - - - - - - - - - - ---------

Separate Condition entry is allowed for each inoperable valve.

1

CONDITION REQUIRED ACTION COMPLETION
TIME

A. One or A.1 Restore valve to 4 hours
more valves OPERABLE status.

| inoperable.

B. Required B.1 Be in MODE 3. 6 hours
i Action and

associated AND
Completion

| Time not B.2 Be in MODE 4. 12 hours
met.

I

|
!

The Note above the ACTIONS Table is a method of modifying how the
! Completion Time is tracked. If this method of modifying how the

Completion Time is 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 (ieclared inoperable, Condition A is entered and its Completion Time

j starts. If subsequent valves are declared inoperable, Condition A is
j entered for each valve and separate Completion Times start and are

tracked for each valve.
'

|

l i

!

;

(Continued)
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Compl: tion Times
1.3

1.3 Completion Times

EXAMPLES- EXAMPLE 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;

I 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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

A. One A.1 Perform SR 3.x.x.x. Once per 8 hours
channel
inoperable. 93

A.2 Reduce THERMAL 8 hours
POWER to
s 50% RTP.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated
Completion
Time not
met,

|

!
'

(continued)
I
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Completion Times
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-6 (continued)

Entryinto Condition A offers a choice 'etween 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. The 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 is met,
Condition B is exited and operation may then continue in Condition A.

:

!

!

(continued)
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Compl: tion Tim:s '

1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-7
(continued)

ACTIONS
:

CONDITION REQUIRED ACTION COMPLETION
TIME

A. One A.1 Verify affected 1 hour |
subsystem subsystem isolated. ;
inoperable. AND

Once per 8 hours |

thereafter

AND

A.2 Restore subsystem 72 hours
to OPERABLE
status. I

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

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.

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

|

t

|

(continued)
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|

Complstion Timss
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-7 (continued)
1

Condition A was initially entered. If Requned ?.ction 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 When "Immediately" is used as a Completion Time, the !

COMPLETION TIME Required Action should be pursued without delay and in a controlled
manner.

|
|

i
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.-



Fr:qu::ncy
1.4

1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE The purpose of this section is to define the proper use and application of
Frequency requirements.

DESCRIPTION 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 requirements.

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

1
Applicability, represent potential SR 3.0.4 conflicts. To avoid these I

conflicts, the SR (i.e., the Surveillance or the Frequency)is stated such
that it is only " required" when it can be and should be performed. With
an SR satisfied, SR 3.0.4 imposes no restriction.

EXAMPLES The following examples illustrate the various ways that Frequencies are l
specified. In these examples, the Applicability of the LCO (LCO not
shown) is MODES 1,2, and 3.

*

1
l

(continued)
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1.4

1.4 Frequency

EXAMPLES EXAMPLE 1.4-1
(continued)

SURVEILLANCE 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
Example 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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Frequ:ncy
1.4

|

1.4 Frequency

| EXAMPLES EXAMPLE 1.4-2
(continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Verify flow is within limits. Once within
12 hours after
2 25% RTP

AND

24 hours thereafter

1,

Example 1.4-2 has two Frequencies. The first is a one tirne 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 t', e 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.

i

i
I

(continued)
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!Frequ:ncy
1.4

|

1.4 Frequency

|
EXAMPLES EXAMPLE 1.4-3 '

(continued)
,

SURVEILLANCE REQUIREMENTS
l :

,

4

SURVEILLANCE FREQUENCY

.. -.. ... .. NOTE------- !---------

Not required to be performed until 12 hours after !
2 25% RTP.

.

'
|
'

Perform channel adjustment. 7 days '

i
;

! 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
i 12 hours after power reaches 225% RTP to perform the Surveillance.

The Surveillance is still considered to be performed within the "specified
. Frequency." Therefore, if the Surveillance were not performed withir, the,

'

7 day (plus the extension allowed by SR 3.0.2) interval, bt!! eperation was
| < 25% RTP, it would not constitute a failure of the SR cr 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 2 25% RTP.

Once the unit reaches 25% RTP,12 hours would be allowed for
completing the Surveillance. If the Surveillance were not performed i

within this 12 hour interval, there would then be a failure to perform a ;

i Surveillance within the specified Frequency, and the provisions of ;

! SR 3.0.3 would apply.
>

4

| j

i

:

I:

:
:

|' . McGuire Units 1 and 2 1.4-4 Amendment No.

!

,. - - - -- -.



. . - . . . ._ _.. . . . . - ..- - - - - ..... - - _ ..- . .. - - . - ..... . . ... .... . _ ..- _ . - ,

'SLs
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs j

| 2.1.1 Reactor Core SLs
i
r

in MODES 1 and 2, the combination of THERMAL POWER, Reactor Coolant
System (RCS) highest loop average temperature, and pressurizer pressure shall
not exceed the SLs specified in Figure 2.1.1-1 for four loop operation.

2.1.2 RCS Pressure SL

in MODES 1,2,3,4, and 5, the RCS pressure shall be maintained s 2735 psig.

2.2 SL Violations
!.
l 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 or 2, restore compliance and be in MODE 3 within 1 hour.

2.2.2.2 In MODE 3,4, or 5, restore compliance within 5 minutes,

i

I

|

!

I

I

|
i

! ,

i
I

I
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| SLs
.2.0

i

670

00 NOT OPERATE IN THIS AREA

1
1

660 !
)

|

| 650 -

! 2455 psio

1
1

640
2400 pelo

;

!
,1

b@ M2

i I-

2100 pelo

|

610 -
!

!

i 1945 psio
t-
,

i 600 -

t

|

|
|

| 590

ACCEPTA8UE OPERATION

, , i ig

0.0 0.2 0.4 0.6 0.8 1.0 1.2 l
! 1

Fraction of Roted Thermal Power H
i

1

!

I ;

!
;

Figure 2.1.1-1 i

:

; Reactor Core Safety Limits -
Four Loops in Operation

]
.

!
;
1
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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 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 9e
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 Specifications.

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.

LCO 3.0.4 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.
Exceptions to this Specification are stated in the individual Specifications.

|

|
|

(continued)
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i

LCO Applicability )
3.0 !

3.0 LCO APPLICABILITY (continued)

LCO 3.0.5 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
required testing to demonstrate OPERABILITY,

LCO 3.0.6 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, additional
evaluations and limitations may be required in accordance with
Specification 5.5.15, " 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.

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 3.1.8 and 3.4.17 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
i Exception LCO is not desired to be met, entry into a MODE or other

specificd condition in the Applicability shall be made in accordance with i

the other applicable Specifications.

!
,

!

!

i- (continued)

.
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|

LCO Applicability
3.0

| 3.0 LCO APPLICABILITY (continued)
i

LCO 3.0.8 LCOs including the associated ACTIONS shall apply to each unit
individually unless otherwise indicated as follows:

|

| a. Whenever the LCO refers to systems or components which are
j shared by both units, the ACTIONS will apply to both units
!

simultaneously;

| b. Whenever the LCO applies to only one unit, this will be identified in
| the Applicability section of the Specification; and
|

| Whenever certain portions of a Specification contain operatingc.
j parameters, setpoints etc., which are different for each unit, this will
t be identified in par 6ntheses or footnotes. (For example, "... flow rate

of 54,000 cfm (Unit 1) or 43,000 cfm (Unit 2)...").

f '

!

|

|

|

|

1
|

|
|

|

, I
l

|

l

!

!

1
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SR Applicability
3.0

!
i

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

| SR 3.0.1 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 pedorm 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.

l

SR 3.0.2 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

i

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 pedormance on a "once per . . ." |i

| basis, the above Frequency extension applies to each performance after
|

| the initial performance.
l

Exceptions to this Specification are stated in the individual Specifications.

SR 3.0.3 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 pedormance of the Surveillance.
i

| If the Surveillance is not performed within the delay period, the LCO must
immediately be declared not met, and the applicabio Condition (s) must
be entered.

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.

1

(continued)

McGuire Units 1 and 2 3.0-4 Amendment No.
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i

SR Applicability
i 3.0

3.0 SR APPLICABILITY (continued)

| 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.

| SR 3.0.5 Surveillance Requirements shall apply to each unit individually unless
; otherwise indicated as stated in LCO 3.0.8 for individual Specifications or

whenever certain portions of a Specification contain surveillance
parameters different for each unit, which will be identified in parentheses
or footnotes.

|
|

:

j1

.

i

|

i

l

|

!

t

McGuire Units 1 and 2 3.0-5 . Amendment No.
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SDM
3.1.1

t

3.1 HEACTIVITY CONTROL SYSTEMS

; 3.1.1 SHUTDOWN MARGIN (SDM)
:

LCO 3.1.1 ' SDM shall be within the limit specified in the COLR.

APPLICABILITY: . MODE 2 with k.n < 1.0,
'

MODES 3,4, and 5.
!'

ACTIONS

CONDITION - - REQUIRED ACTION COMPLETION TIME

.A. SDM not within limit. A.1 Initiate boration to restore 15 minutes
- SDM to within limit.

i.

L

l
L-

' SURVEILLANCE REQUIREMENTS
-

i
i

| SURVEILLANCE FREQUENCY |
i

. SR 3.1.1.1 Verify SDM is within the limit specified in the COLR. 24 hours

| |

I

i

.

$

f
.

McGuire Units 1 and 2 3.1.1 -1 Amendment No.
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!
e

Cora R: activity i

3.1.2.
!

!
- 3.1 REACTIVITY CONTROL SYSTEMS i

i

3.1.2 Core Reactivity |
!

i
1

- LCO 3.1.2 The measured core reactivity shall be within * 1% Ak/k of predicted j

| values. ''

|' :
'

:

I

' APPLICABILITYi MODES 1 and 2.- I
!-

i;

..

,

! ACTIONS ~
;

CONDITION REQUIRED ACTION COMPLETION TIME -

!

!
A. Measured core reactivity A.1 Re-evaluate core design 72 hours'. -!

not within limit, and safety analysis, andi -

t

determine that the reactor ;
core is acceptable for !
continued operation. !

AND
1 1

1
L A.2 Establish appropriate 72 hours i

l operating restrictions and
SRs.

B. Required Action and - B.1 Be in MODE 3, 6 hours
associated Completion
Time not met,

i

| ]
'

;

1

I

:

!
,

s

.

d

( McGuire Units 1 and 2 3.1.2-1 Amendment No.
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L Core Reactivity
3.1.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

| SR 3.1.2.1 ------------------------ N O T E - - ------

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 i 1% Ak/k of Once prior to
|- predicted values. entering MODE 1
|

after each
refueling

AND

31 EFPD
thereafter

|.

i

|

|

I

McGuire Units 1 and 2 3.1.2-2 Amendment No.
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MTC
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Moderator Temperature Coefficient (MTC)

,

LCO 3.1.3 The MTC shall be maintained within the limits specified in the COLR. - The
maximum upper limit shall be that specified in Figure 3.1.3-1.

APPLICABILITY: MODE 1 and MODE 2 with kon > 1.0 for the upper MTC limit,
MODES 1,2, and 3 for the lower MTC limit.

f
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
,

A. MTC not within upper A.1 Establish administrative 24 hours
limit, withdrawallimits for control

banks to maintain MTC
within limit.

B. Required Action and B.1 Be in MODE 2 with 6 hours
associated Completion k.n < 1.0.
Time of Condition A not
met.

;

C. MTC not within lower C.1 Be in MODE 4. 12 hours
limit.

,

s

e

i

McGuire Uriits 1 and 2 3.1.3-1 Amendment No.
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3

MTC -

3.1.3
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

:
SR 3.1.3.1 Verify MTC is within upper limit. Once prior to :

entering MODE 1
after each
refueling,

f

SR 3.1.3.2 -------NOT E S- - - - - - - - - - -, - --------- ---------

1. Not required to be performed until 7 effective full
power days (EFPD) after reaching the equivalent

j of an equilibrium RTP all rods out (ARO) boron
concentration of 300 ppm. i

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 s 60 ppm is less
negative than the 10 ppm Surveillance limit
specified in the COLR. t

. . . . .. . ..

Verify MTC is within lower limit. Once each cycle
:
1

I

.

1

McGuire Units 1 and 2 3.1.3-2 Amendment No.
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MTC
3.1.3

|

0.9
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Figure 3.1.3-1 (page 1 of 1)
Moderator Temperature Coefficient vs. Power Level

McGuire Units 1 and 2 3.1.3-3 Amendment No.



- . _ _ _ _ _ _ _ _ _ . .. . _ _ _ _ . . . . . _ _ _ . . _ . _ . . _ . - - . _ _ _ _ - _ , _ _ _ __ . - . . . . _ . _

E

Rod Group Alignment Limits
3.1.4

3.1 REACTIVITY CONTROL SYSTEMS '

3.1.4 Rod Group Alignment Limits
i

LCO 3.1.4 ' All shutdown and control rods shall be OPERABLE, with all individual *

indicated rod positions within 12 steps of their group step counter demand !
position. '

!
-

,

APPLICABILITY: MODES 1 and 2.

ACTIONS

i

CONDITION REQUIRED ACTION COMPLETION TIME

'

A.- One or more rod (s)- A.1.1 Verify SDM is within the 1 hour
untrippable. , limit specified in the COLR.

e

'98
!

A.1.2 Initiate boration to restore 1 hour i
SDM to within limit. ~

,

NAL,Q ;

A.2 Be in MODE 3. 6 hours

(continued)

McGuire Units 1 and 2 3.1.4-1 Amendment No. ]
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Rod Group Alignment Limits
3.1.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One rod not within D.1 Restore rod to within 1 hour
alignment limits. alignment limits.

M
B.2.1.1 Verify 5DM is within the 1 hour

!;mit specified in the COLR.

@

B.2.1.2 initiate boration to restore 1 hour
COM to within limit.

AND

B.2.2 Reduce THERMAL 2 hours
POWER to s 75% RTP.

AND

B.2.3 Verify SDM is within the Once per
limit specified in the COLR. 12 hours

AND

B.2.4 Perform SR 3.2.1.1. 72 hours

AND

B.2.5 Perform SR 3.2.2.1. 72 hours

AND

B.2.6 Re-evaluate safety 5 days
analyses and confirm
results remain valid for
duration of operation under
these conditions.

(continued)

McGuire Units 1 and 2 3.1.4-2 Amendment No.



Rod Group Alignm::nt Limits
3.1.4

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

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 the 1 hour
within alignment limit. limit specified in the COLR.

OB

D.1.2 Initiate boration to restore
required SDM to within 1 hour
limit.

AND

D.2 Be in MODE 3.
6 hours

SURVEILLANCE REQUIREMENTS

i
SURVEILLANCE FREQUENCY

I
1

SR 3.1.4.1 Verify individual rod positions within alignment limit. 12 hours |
AND

Once within
4 hours and every
4 hours thereafter
when the rod
position deviation
monitor is
inoperable

(continued)

McGuire Units 1 and 2 3.1.4-3 Amendment No.



Rod Group Alignm:nt Limits
3.1.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.1.4.2 Verify rod freedom of movement (trippability) by moving 92 days
each rod not fully inserted in the core 2 10 steps in either
direction.

SR 3.1.4.3 Verify rod drop time of each rod, from the fully withdrawn Prior to reactor
position, is s 2.2 seconds from the beginning of decay of criticality after
stationary gripper coil voltage to dashpot entry, with: each removal of

the reactor head
a. T.,o 2 551*F; and !

b. All reactor coolant pumps cperating. |

|
1

;

I
,

I

|
,

1

i

McGuire Units 1 and 2 3.1.4-4 Amendment No.
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I

Shutdown Bank Inscrtion Limits i

3.1.5

| 3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits

LCO 3.1.5 Each shutdown bank shall be within insertion limits specified in the COLR.

APPLICABILITY: 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 the 1 hour
. banks not within limits. limit specified in the COLR.

@ I
i

!A.1.2 initiate boration to restore 1 hour'
lSDM to within limit.

|. I
, ,

3

!

A.2 Restore shutdown banks to 2 hours
'

q within limits.

B. Required Action and * B.1 Be in MODE 3. 6 hours,

(- associated Completion
Time not met.

!

:

:
.

<

f.
p .

. .

j. > McGuire Units 1 and 2 3.1.5-1 Amendment No.
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t
'

Shutdown Bank Ins:rtion Limits
'

3.1.5
i

SURVEILLANCE REQUIREMENTS '-

4
i

L SURVEILLANCE FREQUENCY
A

t

SR 3.1.5.1 Verify each shutdown bank is within the limits specified in 12 hours
'

the COLR.
|

.!

,

.

:
|
i

'l

i

.

!
1
|

|
:

!

\

!
!

.

McGuire Units 1 and 2 3.1.5-2 Amendment No.
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I

Control Bank Insertion Limits ,

3.1.6 :
,

t

3.1 REACTIVITY CONTROL SYSTEMS ',

|
'
.

3.1.6 Control Bank Insertion Limits
|
|

LCO 3.1.6 ' Control banks shall be within the insertion, sequence, and overlap limits '

specified in the COLR.
:

,

,

APPLICABILITY: MODE 1,

| MODE 2 with k.n 2 0.1

!
- N OT E---------------- ;

.. .. . -- -

This LCO is not applicable while performing SR 3.1.4.2. !

1 *

| t

L i
-

| ACTIONS

!

CONDITION REQUIRED ACTION COMPLETION TIME
,

t

A. Control bank insertion A.1.1 Verify SDM is within the 1 hour |

| limits not met. limit specified in the COLR. t

.QB
,
'

A.1.2 initiate boration to restore 1 hour
SDM to within limit. i

L AND !

!

A.2 Restore control bank (s) to 2 hours
j within limits.

(continued)
:

I

'

y

|
|
|-
|.
.

i
'

,

i i

! McGuire Units 1 and 2 3.1.6-1 Amendment No. !
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Control Bank Ins:rtion Limits
3.1.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Control bank sequence B.1.1 Verify SDM is within the 1 hour
or overlap limits not mat. limit specified in the COLR.

O.B

B.1.2 Initiate boration to restore 1 hour
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 i

SURVEILLANCE FREQUENCY

SR 3.1.6.1 Verify estimated critical control bank position is within the Within 4 hours I

limits specified in the COLR. prior to achieving
j

criticality '

(continued)

McGuire Units 1 and 2 3.1.6-2 Amendment No.
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Control Bank Insartion Limits
3.1.6

SURVEILLANCE REQUIREMENTS (continued)

! SURVEILLANCE FREQUENCY

SR 3.1.6.2 Verify each control bank insertion is within the limits 12 hours -

specified in the COLR.
|. AND

t

Once within
4 hours and every
4 hours thereafter -

i when the rod
'

insertion limit
'

monitor is
'inoperable
;

,

| SR 3.1.6.3 Verify sequence and overlap limits specified in the COLR 12 hours
| are met for control banks not fully withdrawn from the
| core.

,

,

!
| !

:
l !
i

d

|

|

.

!

!.
!

;
,

I

t

McGuire Units 1 and 2 3.1.6-3 Amendment No.
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Rod Position Indication
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS

3.1.7 Rod Position Indication

LCO 3.1.7 The Digital Rod Position Indication (DRPI) System and the Demand
Position Indication System shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

. N 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 DRPI per group A.1 Verify the position of the Once per 8 hours
inoperable for one or rods with inoperable
rnore groups. position indicators by using

movable incore detectc, :. )
@
A.2 Reduce THERMAL 8 hours

POWER to s 50% RTP.

|

B. One or more rods with B.1 Verify the position of the 4 hours i

inoperable position rods with inoperable
indicators have been position indicators by using
moved in excess of movable incore detectors.
24 steps in one direction
since the last @
determination of the
rod's position. B.2 Reduce THERMAL 8 hours

POWER to s 50% RTP.

(continued)

McGuire Units 1 and 2 3.1.7-1 Amendment No.
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Rod Position Indication
1

3.1.7
ACTIONS (continued);

s

CONDITION REQUIRED ACTION COMPLETION TIME
:

C. One demand position C.1.1 Verify by administrative Once per 8 hours
indicator per bank means all DRPIs for the
inoperable for one or affected banks are,

more banks. OPERABLE.

AND

C.1.2 Verify the most withdrawn Once per 8 hours
rod and the least
withdrawn rod of the
affected banks are
s 12 steps apart.

9.8

C.2 Reduce THERMAL 8 hours4

POWER to s 50% RTP.

: l

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion;

j Time not met. I

i
,

i
.

1

E

SURVEILLANCE REQUIREMENTS i
'

i

SURVEILLANCE FREQUENCY
.

:

SR 3.1.7.1 Verify each DRPl agrees within 12 steps of the group Once prior to
demand position for the full indicated range of rod travel. criticality after

each removal of
the reactor head

!
'

.

4

-

.

4

:

-

i-
!

I.
McGuire Units 1 and 2 3.1.7-2 Amendment No.
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:

PHYSICS TESTS Exc:ptions
3.1.8 :

6

I 3.1 REACTIVITY CONTROL SYSTEMS '

!

3.1.8 PHYSICS TESTS Exceptions - i
i

_ LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of,

;

I LCO 3.1.3, ." Moderator Temperature Coefficient (MTC)"; - !
_ LCO 3.1.4, " Rod Group Alignment Limits".;4

,

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",

,

I
may be suspended, provided: '

a. RCS lowest loop average temperature is > 541*F; and -

. i

b. SDM is within the limit specified in the COLR. ,

,

,

I

APPLICABILITY: MODE 2 during PHYSICS TESTS.

ACTIONS' -

'

CONDITION REQUIRED ACTION COMPLETION TIME

: A. SDM not within limit. 'A.1 initiate boration to restore 15 minutes -

SDM to within limit.

M
1-

A.2 Suspend PHYSICS TESTS 1 hour
exceptions. '

,
,.

B. - THERMAL POWER not B.1 Open reactor trip breakers. Immediately.

within limit.
,

'

:

C. RCS lowest loop C.1 Restore RCS lowest loop 15 minutes
average temporature not average temperature to
within limit. within limit.

,

1 (continued)

1
,

McGuire Units 1 and 2 3.1.8-1 Amendment No.,
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PHYSICS TESTS Exceptions
3.1.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 15 minutes
associated Completion
Time of Condition C not
met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.8.1 Perform a CHANNEL OPERATIONAL TEST on power Prior to initiation of
range and intermediate range channels per SR 3.3.1.7, PHYSICS TESTS
SR 3.3.1.8, and Table 3.3.1-1.

SR 3.1.8.2 Verify the RCS lowest loop average temperature is 30 minutes
g 541*F.

SR 3.1.8.3 Verify THERMAL POWER is s 5% RTP. 1 hour

SR 3.1.8.4 Verify SDM is within the limit specified in the COLR. 24 hours

McGuire Units 1 and 2 3.1.8-2 Amendment No.



Fo(X,Y,Z)
3.2.1

3.2 POWER DISTRIBUTION LIMITS

.3.2.1 Heat Flux Hot Channel Factor (Fo(X,Y,Z))

LCO 3.2.1 F1(X,Y,Z) shall be within the limits specified in the COLR.

APPLICABILITY: MODE 1.

,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. F"o(X,Y,Z) not within A.1 Reduce THERMAL 15 minutes !

steady state limit. POWER 2 % RTP for1

each 1% F1(X,Y,Z) !
exceeds limit.

AND

A.2 Reduce Power Range 72 hours
'

Neutron Flux-High trip
setpoints 2 % for each 1%1

F%(X,Y,Z) exceeds limit. ,

AND
,

A.3 Reduce Overpower AT trip 72 hours
setpoints 21% for each

;

1% F"o(X,Y,Z) exceeds
'

limit. ;

AND I

A.4 Perform SR 3.2.1.1, SR Prior to increasing
3.2.1.2, and SR 3.2.1.3. THERMAL POWER

above the limit of ,

Required Action A.1 )
|
|

|

|

(continued)
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Fo(X,Y,Z)
3.2.1

! ACTIONS (continued)
{

CONDITION REQUIRED ACTION COMPLETION TIME

| B. F"o(X,Y,Z) > B.1 Reduce AFD limits > 1% 4 hours

| Fh(X,Y,Z)C". from COLR limits for each
1% F"o(X,Y,Z) exceeds
limit.

| AND

B.2 Adjust Fh(X,Y,Z) " by the 4 hours
percent reduction in AFD.,

I

C. F"o(X,Y,Z) > C.1 Reduce the OTAT Trip 72 hours
Fb(X,Y,Z)nes Setpoint from COLR limit.

by,KSLOPE for each 1%,

! F"o(X,Y,Z) exceeds limit.
|

AND

C.2 Adjust Fh(X,Y,Z)nes by the 72 hours

| equivalent reduction in
OTAT trip setpoint.

D. . Required Action and D.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

I
| |

ii

B

-

!

i

McGuire Units 1 and 2 3.2.1 -2 Amendment No.
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1

Fo(X,Y,Z) i

3.2.1 j

!
SURVEILLANCE REQUIREMENTS I

--------------------------------------------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.

. ..... . ..... . .. ... ..... . .. .. . ... . .. ..... ....... .

I

i

SURVEILLANCE FREQUENCY

ll

SR 3.2.1.1 Verify F"o(X,Y,Z) is within steady state limit. Once within
'

12 hours after
achieving !
equilibrium ;

conditions after !
|

exceeding, by - ~!

> 10% RTP, the
THERMAL
POWER at which i

F"o(X,Y,Z) was j
last verified '

AND
!

31 EFPD'
thereafter

(continued)

|

|

..

t

,

d

!

I
a
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|

Fo(X,Y,Z)
3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.2.1.2 NOTE |- - - - -------------- --- --------------

1. Extrapolate F"o(X,Y,Z) using at least two I
measurements to 31 EFPD beyond the most
recent measurement. If F"o(X,Y,Z) is within limits |
and the 31 EFPD extrapolation indicates:

F"o(X,Y,Z)cxin4potAreo a Fh(X,Y,Z) "exrn4eotArco, i

and i

E"n(X,Y.Z)cxrn4potArco > E"(X.Y.Z)

F'o(X,Y,Z) "exTn4potAreo fo(X,Y,Z)"

then;

Increase F"o(X,Y,Z) by'o(X,Y,Z) "; ora factor of 1.02 anda.
reverify F"o(X,Y,Z) s F

b. Repeat SR 3.2.1.2 prior to the time at
which F"o(X,Y,Z) s Fo(X,Y,Z) " is4

extrapolated to not be met.

2. Extrapolation of F"o(X,Y,Z) is not required for the i

initial flux map taken after reaching equilibrium |

conditions.
--- .. -- -

Verify F"o(X,Y,7) s Fh(X,Y,Z) ". mg gg
12 hours after
achieving
equilibrium
conditions after
exceeding, by 2
10% RTP, the
THERMAL
POWER at which
F"o(X,Y,Z) was
last verified

A_N_D

31 EFPD
thereafter

(continued)

McGuire Units 1 and 2 3.2.1 -4 Amendment No.
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l
Fo(X,Y,Z) I

,

3.2.1 |1

!.
;

SURVElLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
,

SR 3.2.1.3 ----NOTES----------------------, - - - - - - - - - - - - -

| 1. Extrapolate F"o(X,Y,Z) using at least two
measurements to 31 EFPD beyond the most'

recent measurement, if F"o(X,Y,Z) is within limits
and the 31 EFPD extrapolation indicates:

F"o(X,Y,Z)cxTn4potarco 2 fo(X,Y,Z)nes,,,,,,,L,,gg,

: and
4

E"dX.Y.Z)cxTn4 pot 4Tro > E"dX.Y.Z)

Fb(X,Y,Z)RPS o(X,Y,Z)nesEXTRAPOLATED

then:

Increase F"o(X,Y,Z) by a factor of 1.02 anda.
reverify F"o(X,Y,Z) s Fb(X,Y,Z)nes; or t

b. Repeat SR 3.2.1.3 prior to the time at '-

which F"o(X,Y,Z) s F'o(X,Y,Z)nes is
; extrapolated to not be met.

t 2. Extrapolation of F"o(X,Y,Z) is not required for the
'

initial flux map taken after reaching equilibrium
i. conditions.

.. . .. . ......... . . ...

Verify F%(X,Y,Z) s Fb(X,Y,Z)nes
2 hou ter-

achieving
equilibrium
conditions after
exceeding, by 2 q
10% RTP, the

|

THERMAL
POWER at which
F%(X,Y,Z) was
last verified

AND

31 EFPD
thereafter

|

McGuire Units 1 and 2 3.2.1-5 Amendment No.
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I

|. !

! Fm(X,Y)
3.2.2 |

i| ~
3.2 POWER DISTRIBUTION LIMITS

'

|

|

L 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Fm(X,Y))
|
|
|.

| LCO 3.2.2 Fm(X,Y) shall be within the limits specified in the COLR. I

APPLICABILITY: MODE 1.

ACTIONS
|

-

i
!

CONDITION REQUIRED ACTION COMPLETION TIME I

! - A. ----------- N OT E------------ A.1 Reduce THERMAL 2 hours
! Required Actions A.3.2.2 POWER 2 RRH% from -

and A.4 must be RTP for each 1% F"m(X,Y)
completed whenever exceeds limit.

.
. Condition A is entered.

AND- - - - - ~ ~ - - - - - - - - - - - - - - - - -
_

i

F"m not within limit. A.2.1 Restore F"6s(X,Y) to within 8 hours
limit for RTP.

!

l

!- QR

A.2.2 Reduce Power Range 8 hours
Neutron Flux-High trip

'setpoints 2 RRH% for each ,

1% F"m(X,Y) exceeds limit.

AND I

A.3.1 Restore F"m (X,Y) to within 72 hours
limit for RTP.

QB

A.3.2.1 Reduce OTAT Trip 72 hours

Setpoint by 2 TRH for each
| 1% F"m(X,Y) exceeds limit.

AND
i

(continued)

:

i-

McGuire Units 1 and 2 3.2.2-1 Amendment No.
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Fm(X,Y)
;

3.2.2 l

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3.2.2 Perform SR 3.2.2.1. 72 hours !
-

AND

A.4 ------------ N OT E- ---

THERMAL POWER does j
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 l
-

reaching 2 95% RTP;

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion

!
,

Time not met.
:

.

|

4

; -

:

.

McGuire Units 1 and 2 3.2.2-2 Amendment No.
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F (X,Y)34

3.2.2

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 3.2.2.1 Verify F"y,(X,Y) is within steady state limit. Once within 12
hours after
achieving
equilibrium
conditions after
exceeding, by 2
10% RTP, the
THERMAL
POWER at which
F%(X,Y) was last
verified

AND

31 EFPD
thereafter

(continued)

McGuire Units 1 and 2 3.2.2-3 Amendment No.
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Fm(X,Y) |
3.2.2

|

SURVEILLANCE REQUIREMENTS (continued)
! i

! SURVEILLANCE FREQUENCY
l

i
|

SR 3.2.2.2 '---------NOTES-- -- - - - - - - - - - - -

1. Extrapolate F%(X,Y) using at least two
measurements to 31 EFPD beyond the most ;

recent measurement. If F"m(X,Y)is within limits !
| and the 31 EFPD extrapolation indicates:

i

1

F"m(X,Y)exTnApot4Too 2 h(X,Y)sunvF EXTRAPOtATEo

|

| and

\I

| __ M EXTnAPOLATEo > AM
Fb(X,Y)S""*cxTnApotATeo Fh(X,Y)sunv (

,

then: i

a. Increase F"m(X,Y) by a factor of 1.02 and
reverify F"m(X,Y) s Fb(X,Y)sunv; or

b. Repeat SR 3.2.2.2 prior to the time at
which F"m(X,Y) s Fh(X,Y)sunv is
extrapolated to not be met.

2. Extrapolation of F"m (X,Y) is not required for the
initial flux map taken after reaching equilibrium|

conditions.
.. .. . ... .

Verify F"m(X,Y) s Fb(X,Y)sunv Once within 12 !.

hours after
, achieving i

! equilibrium |

conditions after
exceeding, by 2 |
10% RTP, the
THERMAL :

POWER at which
F"m(X,Y) was last
verified

|

AND

31 EFPD
thereafter

! McGuire Units 1 and 2 3.2.2-4 Amendment No.
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AFD
3.2.3

3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX DIFFERENCE (AFD)

LCO 3.2.3 The AFD in % flux difference units shall be maintained within the limits
specified in the COLR.

-------- N OT E- - - - - - - - ------- - - - - - - - - - - - - - - - - - - - - - ---

The AFD shall be considered outside limits when two or more OPERABLE
excore channels indicate AFD to be outside limits.

..... .

.- .. _.

APPLICABILITY: MODE 1 with THERMAL POWER 2 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. AFD not within limits. A.1 Reduce THERMAL 30 minutes
POWER to < 50% RTP.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.3.1 Verify AFD within limits for each OPERABLE excore 7 days
channel.

AND

Once within 1 hour
and every 1 hour
thereafter with the
AFD monitor alarm
inoperable

!

McGuire Units 1 and 2 3.2.3-1 Amendment No.
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OPTR
3.2.4

1

3.2 POWER DISTRIBUTION LIMITS

3.23 QUADRANT POWER TILT RATIO (OPTR) i

!

)!
! LCO 3.2.4 The OPTR shall be s 1.02.
.

! |

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP.

.. -.. - NOT E---------. . .. - - - - - - - - - - - - - - - - - - - - - - - - - - -,

Not applicable until calibration of the excore detectors is completed
; subsequent to refueling.-

|

ACTIONS

f CONDITION REQUIRED ACTION COMPLETION TIME

..

- A. OPTR not within limit. A.1 Reduce THERMAL 2 hours
POWER 2 % from RTP34

for each 1% of OPTR-

> 1.02. -,

AND
:

A.2 Perform SR 3.2.4.1 and Once per 12 hours -
reduce THERMAL
POWER 2 3% from RTP i
for each 1% of OPTR >
1.02.

AND

A.3 Perform SR 3.2.1.1 and 24 hours
SR 3.2.2.1.

AND

Once per 7 days j
thereafter

AND

(continued) '

McGuire Units 1 and 2 3.2.4-1 Amendment No.
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OPTR |
3.2.4 <

|
ACTIONS

1
i

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Reduce Power Range 72 hours >i
j Neutron Flux - High Trip ;
'

Setpoint 2 % for each 1% |3
of OPTR > 1.02. I

i

AND
1

| A.5 Reevaluate safety Prior to increasing
! analyses and confirm THERMAL POWER
| results remain valid for above the more
| duration of operation under restrictive limit of
j. this condition. Required Action A.1
| or A.2
|
; AND i

A.6 ------------- NOTE--------
Perform Required,

Action A.6 only after
Required Action A.5is
completed.
. .. . .. .- ... . ..

Calibrate excore detectors Prior to increasing
to show zero OPT. THERMAL POWER

L above the more
'

restrictive limit of
Required Action A.1

|- or A.2
i

! '

i

AND |

|

| (continued)
i

!

1

I

.

i
l'

?

i-
:

' McGuire Units'1 and 2 3.2.4 2 Amendment No.
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OPTR
3.2.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

,

A. (continued) A.7 ----------- N O T E--------------
Required Action.A.7 must !
be completed when '

Required Action A.6 is
completed.

. ... - ...

Perform SR 3.2.1.1 and Within 24 hours after
SR 3.2.2.1. reaching RTP

:

9.8

Within 48 hours after
increasing
THERMAL POWER

'
above the more
restnctive limit of
Required Action A.1
or A.2 i

B. Required Action and B.1 Reduce THERMAL 4 hours
associated Completion POWER to s 50% RTt .
Time not met.

!

!

.

:
,

McGuire Units 1 and 2 3.2.4 3 Amendment No.
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OPTR
3.2.4

SURVEILLANCE REQUIREMENTS
|

|

1SURVEILLANCE FREQUENCY |

SR 3.2.4.1 -------- N OT E S------------------- - - - - - - - -------

1. With input from one Power Range Neutron Flux |

channelinoperable and THERMAL POWER !

<75% RTP, the remaining three power range
channels can be used for calculating OPTR.

2. SR 3.2.4.2 may be performed in lieu of this
Surveillance.

. .- .... ... .. .. .

Verify QPTR is within limit by calculation. 7 days

AND

Once within
12 hours and
every 12 hours
thereafter with the
OPTR alarm
inoperable

SR 3.2.4.2 ----N OTE S------------------ -

Only required to be pedormed if input from one or more
Power Range Neutron Flux channels are inoperable with

,

THERMAL POWER > 75% RTP.
. .. ... ... .. ...........

Verify OPTR is within limit using the movable incore 12 hours
detectors.

,

!

McGuire Units 1 and 2 3.2.4-4 Amendment No.
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RTS Instrum:ntation
3.3.1

3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) instrumentation .|
j

!

l
!

LCO 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1 shall be |
OPERABLE.

APPLICABILITY: According to Table 3.3.1-1.

ACTIONS
!

-------------------------- N OT E ---------------- ------------- - - - - - - - - - - - -

Separate Condition entry is allowed for each Function.
;

. . ... . . ... . .. . . ....... . .. .... ..

l

CONDITION REQUIRED ACTION COMPLETION TIME

i
A. One or more Functions A.1 Enter the Condition immediately

with one or more referenced in Table 3.3.1-1 !
, required channels for the channel (s).
Inoperable.

B. One Manual Reactor B.1 Restore channel to 48 hours
Trip channelinoperable. OPERABLE status.

.9B

B.2 Be in MODE 3. 54 hours

C. One channel or train C.1 Restore channel or train to 48 hours
inoperable. OPERABLE status.

DB

C.2 Open reactor trip breakers 49 hours
(RTBs).

(continued)

McGuire Units 1 and 2 3.3.1 -1 Amendment No.
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETlON TIME

D. One channelinoperable. -------------- N OT E-------- -----

One channel may be bypassed for
up to 4 hours for surveillance
testing and setpoint adjustment.
. ... ...- . . .. ......

D.1.1 Place channelin trip. 6 hours

AND

D.1.2 Reduce THERMAL 12 hours
POWER to s 75% RTP.

@
D.2.1 Place channelin trip. 6 hours

AND

NOTE-----------. -

Only required to be performed
when the Power Range Neutron
Flux input to OPTR is inoperable.
. . .. ... . . .........

D.2.2 Perform SR 3.2.4.2. Once per 12 hours

@
D.3 Be in MODE 3. 12 hours

(continued)

1

McGuire Units 1 and 2 3.3.12 Amendment No.
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;

RTS Instrumsntation
3.3.1

,

ACTIONS (continued)
.

CONDITION REQUIRED ACTION COMPLETION TIME4

E. One channelinoperable. ----------- N OT E-- ---- -

One channel may be bypassed for
i. up to 4 hours for surveillance

testing.

E.1 Place channel in trip. 6 hours

@
E.2 Be in MODE 3. 12 hours

! F. THERMAL POWER F.1 Reduce THERMAL 2 hours
| > P-6 and < P-10, one POWER to < P-6.
; Intermediate Range
1 Neutron Flux channel @

inoperable. '
,

F.2 increase THERMAL 2 hours
! POWER to > P-10. '

4

| G. THERMAL POWER G.1 Suspend operations immediately
> P-6 and < P-10, two involving positive reactivity
Intermediate Range additions.

'

Neutron Flux channels
inoperable. AND

G.2 Reduce THERMAL 2 hours
POWER to < P-6.

t

H. THERMAL POWER H.1 Restore channel (s) to Prior to increasing
< P-6, one or two OPERABLE status. THERMAL POWER
Intermediate Range to > P-6 '

Neutron Flux channels
inoperable.

(continued)

1

l

McGuire Units 1 and 2 3.3.1-3 Amendment No.
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i

RTS Instrum:ntation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

l. One Source Range 1.1 Suspend operations immediately
Neutron Flux channel involving positive reactivity
inoperable. additions.

J. Two Source Range J.1 Open RTBs. Immediately
Neutron Flux channels
inoperable.

K. One Source Range K.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.

OB

K.2 Open RTBs. 49 hours

L. Required Source Range L.1 Suspend operations immediately
Neutron Flux channel involving positive reactivity
inoperable. additions.

AND
1

L.2 Close unborated water 1 hour
source isolation valves.

AND

L.3 Perform SR 31.1.1. 1 hour

AND
i

Once per 12 hours
thereafter

(continued)

McGuire Units 1 and 2 3.3.1-4 Amendment No.
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RTS Instrum:ntation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

M. One channelinoperable. ------------ N OT E---------
One channel may be bypassed for
up to 4 hours for surveillance
testing.
... .. ... . . ...

M.1 Place channelin trip. 6 hours

@
M.2 Reduce THERMAL 12 hours

POWER to < P-7.

N. One Reactor Coolant - ------------ N O T E------------------
Flow - Low (Single One channel may be bypassed for
Loop) channel t.p to 4 hours for surveillance
inoperable. testing.

... . ... .. .

N.1 Place channel in trip. 6 hours

M
N.2 Reduce THERMAL 10 hours

POWER to < P-8.

(continued)

!

|

|
McGuire Units 1 and 2 3.3.1 -5 Amendment No.
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RTS Instrumnntation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

O. One Turbine Trip - Low ---N OTE-------------------

Fluid Oil Pressure One channel may be bypassed for
channelinoperable. up to 4 hours for surveillance

testing.
.. ........... ....___

O.1 Place channel in trip. 6 hours

E
,

i
O.2 Reduce THERMAL 10 hours

POWER to < P-8. i

i
.

P. One or more Turbine P.1 Place channel in trip. 6 hours
Trip - Turbine Stop
Valve Closure channels O_,3

inoperable.
P.2 Reduce THERMAL 10 hours

POWER to < P-8.

O. One train iaoperable. NOTE------ - ----------

One train may be bypassed for up
to 4 hours for surveillance testing |
provided the other train is
OPERABLE.
.... .. . . ...

I

O.1 Restore train to 6 hours
OPERABLE status.

M
O.2 Be in MODE 3. 12 hours

(continued)

.

McGuire Units 1 and 2 3.3.1 -6 Amendment No.
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i

RTS Instrurnentation i

3.3.1

ACTIONS (continued)
!

CONDITION REQUIRED ACTION COMPLETION TIME

i

R. One RTB train N OT E S----------------------

inoperable. 1. One train may be bypassed
for up to 2 hours for :
surveillance testing, i
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 i

other train is OPERABLE. '

).. . ...... . .....

l

R.1 Restore train to 1 hour |
OPERABLE status, i

|

M i

R.2 Be in MODE 3. 7 hours

S. One or more channel (s) S.1 Verify interlock is in 1 hour
inoperable. required state for existing

unit conditions.

E
i

S.2 Be in MODE 3. 7 hours

(continued) I

|

|
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>

RTS Instrumentation
3.3.1 |

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

:

T. One or more channel (s) T.1 Verify interlock is in 1 hour
inoperable. required state for existing

i
unit conditions.

'

i

M
T.2 Be in MODE 2. 7 hours

I

!
!

U. One trip mechanism U.1 Restore inoperable trip 48 hours
inoperable for one RTB. mechanism to OPERABLE

status.

M
U.2 Be in MODE 3. 54 hours

V. ' Two RTS trains V.1 Enter LCO 3.0.3. Immediately
inoperable,

i

)
!
:

!

,

!
,

:

McGuire Units 1 and 2 3.3.1 -8 Amendment No.
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I

|

:

RTS Instrum:ntation
1

3.3.1 ;

i

SURVEILLANCE REQUIREMENTS

| .. . .. .. . NOTE---.. .... - - - - - - -- -- ------------- - -------
i

) Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.
. ... . . .. .. .. .... .. .. .- ... . . ...... ....... ...

|

|
,

SURVEILLANCE FREQUENCY

| SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours I

!

SR 3.3.1.2 ----- NOT ES--------------------
|

------------- ------

| 1. Adjust NIS channelif absolute difference is > 2% '

RTP. I
,

!

| 2. Not required to be performed until 12 hours after
j THERMAL POWER is 2 15% RTP.

. ..
.

.. .... ... ... ... .. .....

|

Compare results of calorimetric heat balance calculation 24 hours
; to Nuclear instrumentation System (NIS) channel output. |
|

|

| SR 3.3.1.3 ----------------- N OT E S ------- --------- ---

1. Adjust NIS channelif absolute difference is 2 3%
| AFD.

I
2. Not required to be performed until 24 hours after|

THERMAL POWER is 2 15% RTP.
. . . . . .. . ..

|

i Compare results of the incore detector measurements to 31 effective full
i NIS AFD. power days )

(EFPD),

|

(continued)

,

;

!

McGuire Units 1 and 2 3.3.1-9 Amendment No.
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k

RTS instrumentation !
3.3.1

a

SURVEILLANCE REQUIREMENTS (continued)
,

,

SURVEILLANCE FREQUENCY

SR 3.3.1.4 --------------------N OT E S---------- -- --- .

This Surveillance must be performed on the reactor trip
{

.

bypass breaker prior to placing the bypass breaker in ;.

service..
.

.._ .. _... ... .... ... . . .. . ,

'

Perform TADOT. 31 days on a
STAGGERED *

TEST BASIS !.

1

1

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a !
STAGGERED :

TEST BASIS
!

|

----------- N OT E S--- 1SR 3.3.1.6 --- ------------

Not required to be performed until 24 hours after
THERMAL POWER is > 75% RTP.

.. . .. .. . .. .. ~ ,....

Calibrate excore channels to agree with incore detector 92 EFPD
measurements.

SR 3.3.1.7 NOTES------------------- - - - - - - - - - - - - - - -

Not required to be performed for source range
instrumentation prior to entering MODE 3 from MODE 2
until 4 hours after entry into MODE 3.
.. . .... _........ ..

Perform COT. 92 days

(continued)

McGuire Units 1 and 2 - 3.3.1-10 Amendment No.,
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|
,

RTS Instrum::ntation
3.3.1

; SURVEILLANCE REQUIREMENTS (continued)
|
'

SURVEILLANCE FREQUENCY

SR 3.3.1.8 -- NOT E S--------------------------- ---

| This Surveillance shall include verification that interlocks
P-6 (for the Intermediate Range channels) and P-10 (for
the Power Range channels) are in their required state for
existing unit conditions.

Perform COT. --------- N OT E------
Only required
when not
performed within
previous 92 days

....... . .. .

Prior to reactor i
startup

AND !

Four hours after
reducing power
below P-10 for
power and
intermediate range
instrumentation

AND
,

Four hours after
reducing power
below P-6 for
source range
instrumentation,

AND

Every 92 days
! thereafter

(continued)

r

|

|

| McGuire Units 1 and 2 3.3.1-11 Amendment No.
|
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RTS Instrumsntation
3.3.1 ,

1

SURVEILLANCE REQUIREMENTS (continued) I
|

SURVEILLANCE FREQUENCY
i
'

I

--- NOT E S ------- !SR 3.3.1.9 ------------ ----- ---------

Verification of setpoint is not required.
1

-|
*

Perform TADOT. 92 days I

;
1

SR 3.3.1.10 --NOTES------------------- - ----- ----------- *

This Surveillance shall include verification that the time
constants are adjusted to the prescribed values. )

'

|

|
Perform CHANNEL CALIBRATION. 18 montns '

:

*

SR 3.3.1.11 )-------NOTES- - - - - - - - - - - - - --- - ----- -----------
,

] 1. Neutron detectors are excluded from CHANNEL ;
* CAllBRATION.

i
a

2. Power and Intermediate Range Neutron Flux
detector plateau voltage verification is not
required to be pstformed prior to entry into MODE

: 1 or 2.
. . . . . . . ........ .

:

Perform CHANNEL CAllBRATION. 18 months

SR 3.3.1.12 Perform CHANNEL CALIBRATION. 18 months
;
:

i SR 3.3.1.13 Perform COT. 18 months
j
U

i

(continued) |
-

:

;-

1 |
|

<

:

I
4

4 |

! i
i

McGuire Units 1 and 2 3.3.1-12 Amendment No.
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IRTS Instrumentation
3.3.1

SURVElLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
:

SR 3.3.1.14 --------- NOT E S-------------------- --------

Verification of setpoint is not required.
;... . . .. .. . . . . ..

Perform TADOT. 18 months

SR 3.3.1.15 NOTES N OTE--------- - - - - - - - --- - - - - - - - - -------

Verification of setpoint is not required. Only required i

when not.. .. . . . .. . . .. .... .

performed within
;

previous 31 days
~

. ....... ..

Perform TADOT. Prior to reactor
startup

SR 3.3.1.16 ----- ---------------------- N OT E S --- ------ -
-

Neutron detectors are excluded from response time
testing.

. . . . . . . . ..

Verify RTS RESPONSE TIME is within limits. 18 months on a
STAGGERED
TEST BASIS

SR 3.3.1.17 Verify RTS RESPONSE TIME for RTDs is within limits. 18 months

,

McGuire Units 1 and 2 3.3.1-13 Amendment No.
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RTS Instrumentation
3.3.1

Table 3.31 1 (page 1 of 7)
Reactor Trip System instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPO!NT

1. Manual Reactor Trip 1,2 2 B SR 3.3.1.14 NA NA

3(a) 4(a) 5(a) 2 C SR 3.3.1.14 NA NA, ,

2. Power Range Neutron
Flux

a. High 1.2 4 D SR 3.3.1.1 s 110% RTP s 109 %
SR 3.3.1.2 RTP
SR 3.3.1.7 )
SR 3.3.1.11
SR 3.3.1.16

b. Low g(b) 2 4 E SR 3.3.1.1 s 26% RTP s 25% RTP.

SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.16

3. Power Range Neutron
,

Flux Rate
|

High Positive Rate 1,2 4 D SR 3.3.1.7 5 5.5% RTP s 5% RTP l
SR 3.3.1.11 with time with time I

constant constant
2 2 sec 2 2 sec

4. Intermediate Range 3(b) 2(c) 2 F.G SR 3.3.1.1 s 30% RTP s 25% RTP,

Neutron Flux SR 3.3.1.8
SR 3.3.1.11

2 H SR 3.3.1.1 530% RTP s 25% RTP2(d) SR 3.3.1.8
SR 3.3.1.11

5. Source Range 2(d) 2 fJ SR 3.3.1.1 s 1.3 E5 cps s 1.0 'IS
Neutron Flux SR 3.3.1.8 cr t.

SR 3.3.1.11

2 3 %M sWH sME3(a)4(a)$(a) SR 3.3.1.7 cps eps- *

SR 3.3.1.11

3(e) 4(e) 5(e) 1 L SR 3.3.1.1 N/A N/A, ,

SR 3.3.1.11

(continued)

(a) With Reactor Trip Breakers (RTBs) closed and Rod Control System capable of rod withdrawal.
(b) Below the P-10 (Power Range Neutron Flux) interiocks.
(c) Above the P 6 (Intermediate Range Neutron Flux) interlocks.
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(e) With the RTBs open. In this condition. source range Function does not provide reactor tnp but does provide indication.

McGuire Units 1 and 2 3.3.1-14 Amendment No.
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f RTS InStrumSntation
3.3.1

: Table 3.3.1 1 (page 2 of 7)
l Reactor Trip System instrumentation

APPLICABLE
I MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

6. Overtemperature AT 1,2 4 E SR 3.3.1.1 Refer to Refer to
. SR 3.3.1.3 Note 1 (Page Note 1
( SR 3.3.1.6 3.3.1-18) (Pige

SR 3.3.1.7 3.3.1-18)
SR 3.3.1.12
SR 3.3.1.16
SR 3.3.1.17

7. Overpower AT 1.2 4 E SR 3.3.1.1 Refer to Refer to
SR 3.3.1.3 Note 2 (Page Note 2
SR 3.3.1.6 3.3.1 19) (Page

| SR 3.3.1.7 3.3.1-19)!

SR 3.3.1.12
SR 3.3.1.16

| SR 3.3.1.17
I
i

j- 8. Pressurizer Pressure

| a. Low 3(f) 4 M SR 3.3.1.1 z 1935 psig 2 1945 psig
'

SR 3.3.1.7
SR 3.3.1.10

| SR 3.3.1.16
|

b. High 1,2 4 E SR 3.3.1.1 s 2395 psig 5 2385 psig
. ER 3.3.1.7
! SR 3.3.1.10

SR 3.3.1.16

9. Pressurizer Water g(f) 3 M SR 3.3.1.1 s93% s 92 %
Level- High SR 3.3.1.7

SR 3.3.1.10
| -

10. Reactor Coolant Flow-
Low

i a. Single Loop 3(g) 3 per loop N SR 3.3.1.1 m90% g 91%
! SR 3.3.1.7
| SR 3.3.1.10

SR 3.3.1.16
,

,

b. Two Loops
1(h)

3 per loop M SR 3.3.1.1 290 % a 91%
| SR 3.3.1.7

SR 3.3.1.10
SR 3.3.1.16

11. Undervoltage RCPs g(f) 1 per bus M SR 3.3.1.9 2 5016 V z 5082 V
SR 3.3.1.10
SR 3.3.1.16

(contEedT

(f) Above the P-7 (Low Power Reactor Trips Block) interlock.

(g) Above the P-8 (Power Range Neutron Flux) interlock.

(h) Above the P 7 (Low Power Reactor Trips Block) Interlock and below the P-8 (Power Range Neutron Flux) interlock,

i McGuire Units 1 and 2 3.3.1-15 Amendment No.
l
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RTS Instrumentation
3.3.1 !

Table 3.3.1 1 (page 3 of 7)
:Reactor Trip System instrumer tahon !

!

!
i

APPLICABLE
MODES OR

OTHER- |
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
'i

12.. Unde *equency g(f) 1 per bus M SR 3.3.1.9 z 55.9 Hz g 56.4 Hz
.

RCPs SR 3.3.1.10 1

~ SR 3.3.1.16 !

| 13. Steam Generator 1.2 4 per SG E SR 3.3.1.1 3 15% z 16.7%
!

(SG) Water Level- SR 3.3.1.7
Low Low SR 3.3.1.10 |

SR 3.3.1.16 i

!
14. Turbine Trip -

_

|
a. Low Fluid Oil - (g) 3 O SR 3.3.1.10 242 psig a 45 psigj

Pressure SR 3.3.1.15 )
r t

1(9)
'

'
| b. - Turbine Stop 4 P SR 3.3.1.10 11% open 21% open i

Valve Closure SR 3.3.1.15 |

15. Safetyinjection(SI) 1,2 2 trains Q SR 3.3.1.5 NA NA !
- Input from SR 3.3.1.14 i

Engineered Safety !
Feature Actuation
System (ESFAS) >

! 16. Reactor Trip System
Interlocks -

|

a. Intermediate 2(d) 2 S SR 3.3.1.11 g 6E-11 amp 2 E 10 !1

Range Neutron '. SR 3.3.1.13 amp :
Flux. P-6 '

L i
|- b. Low Power

9
1 per train T SR 3.3.1.5 NA NA

Reactor Trips ,

Block, P-7

c. Power Range
9

4 T SR 3.3.1.11 549% RTP s 48% RTP
Neutron Flux, SR 3.3.1.13
P-8

cf. Fower Range 1.2 4 S SR 3.3.1.11 2 9% RTP a 10% RTP
Neutron Flux. SR 3.3.1.13 and s 11%
P-10 RTP

| e. Turbine impulse
3 2 T SR 3.3.1.12 s 11% turbine s10%

| Pressure, P-13 SR 3.3.1.13 impulse turbine
pressure impulse

,

equivalent prerswo 'j
equivalent j

i

I

|
(continued) i

1

(d) Below the P-6 (Intermed6 ate Range Neutron Flux) interlocks.
5-

(f) . Above the P-7 (Low Power Reactor Trips Block) intertock. .j
.

(g) Above the P-8 (Power Range Neutron Flux) interlock.

:

( . MCGuire Units 1 and 2 3.3.1-16 Amendment No.
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I
i

I

RTS InStim.Tentation ]
,

'

3.3.1
- Table 3.3.1 1 (page 4 of 7)

,

Reactor Trip System instrumentation
|
|

APPLICABLE '

MODES OR
i

! OTHER
l i

. SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP . |FUNCTION CONDmONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT ' i

- 17. Reactor Trip 1,2 2 trair.s RV SR 3.3.1.4 NA NANBreakers

f3(a)4(a)5(a) 2 trains C SR 3.3.1.4 NA NA, ,

'
,

18. Reactor Trip Breaker 1,2 1 each per U SR 3.3.1.4 NA NA !!' Undervoltage and RTB ;

Shunt Trip
~

Mechanisms 3(a) 4(a) 5(a) 1 each per C SR 3.3.1.4 NA NA j, ,

RTB :

I 19. Automatic Trip Logic 1,2 2 trains 0, V SR 3.3.1.5 NA NA
i

3(a)4(a)5(a) 2 trains C SR 3.3.1.5 NA NA, ,
,

i

;

j (a) With RTBs closed and Rod Control System capable of rod witndrawal. ;
i

t'
' (i) . Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.

!

|
L

|'
'!

-

| i

I'

:

i

!

?

L
;

i

l

I

!
,

|

MCGuire Units 1 and 2 3.3.1-17 Amendment No.
i
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RTS Instrum:mtation
3.3.1

Table 3.3.1-1 (page 5 of 7)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value shall not exceed the following Trip Setpoint
by more than 4.4% of RTP.

II+#'#)' l
'

K, - K, U + #' # lAT SAT T - T' + K (P - P') - t, (AI)o 3(1 +r,s) ,1 e r,s , (1 + r3 s) . (1 + r. s)

Where: AT is measured RCS AT by loop narrow range RTDs, *F.
ATo is the indicated AT at RTP, 'F.
s is the Laplace transform operator, sec-1.
T is the measured RCS average temperature, *F.
T'is the nominal Tavg at RTP, < 585.1 *F.

P is the measured pressurizer pressure, psig
P' is the nominal RCS operating pressure, = 2235 psig

Ki Overtemperature AT reactor trip setpoint, as presented in the COLR,
,

=

K2 Overtemperature AT reactor trip heatup setpoint penalty coefficient, as |=

presented in the COLR,
Overtemperature AT reactor trip depressurization setpoint penalty !K3 =

coefficient, as presented in the COLR, '

Time constants utilized in the lead-lag controller for AT, as presented in theti,t2 =

COLR,
Time constants utilized in the lag compensator for AT, as presented in theta =

;

COLR, |

Time constants utilized in the lead-lag controller for T.,g, as presented in IT4, ts =

the COLR, i

Time constants utilized in the measured T.,, lag compensator, asto =

presented in the COLR, and,

fi(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 such that:

(i) for qi- go between the " positive" and " negative" fi(AI) breakpoints as
presented in the COLR; fi(AI) = 0, where qi and go are percent
RATED THERMAL POWER in the top and bottom halves of the
core respectively, and gi + go is total THERMAL POWER in percent
of RATED THERMAL POWER;

(continued)

McGuire Units 1 and 2 3.3.1-18 Amendment No.



RTS Instrum:ntation
3.3.1

Table 3.3.1-1 (page 6 of 7)
Reactor Trip System Instrumentation

(ii) for each percent imbalance that the magnitude of gi- go is more
negative than the f (AI) " negative" breakpoint presented in thei

COLR, the AT Trip Setpoint shall be automatically reduced by the
f (AI) " negative" slope presented in the COLR; andi

(iii) for each percent imbalance that the magnitude of gi- go is more
positive than the fi(Al) " positive" breakpoint presented in the COLR,
the AT Trip Setpoint shall be automatically reduced by the f (AI)i
" positive" slope presented in the COLR.

Note 2: Overpower AT

The Overpower AT Function Allowable Value shall not exceed the following Trip Setpoint by
more than 3.0% of RTP.

A T (1 * *' #) '
'' D 'SAT K, - Ks T-K T - T' - f, (AI)a s(1 + r, s ,1 + r3 s , 1+r,s,1+r,s, 1+r,s

Where: AT is measured RCS AT by loop narrow range RTDs, *F.
ATo is the indicated AT at RTP, *F.
s is the Laplace transform operator, sec''.

'

T,is the measured RCS average temperature, *F.
T is the nominal T., at RTP, s 585.1 "F.

K4 Overpower AT reactor trip setpoint as presented in the COLR,=

K3 = 0.02/ F for increasing average temperature and 0 for decreasing average '

temperature,
Ke Overpower AT reactor, trip heatup setpoint penalty coefficient as presented=

in the COLR for T > T and Ke = 0 for T s T ,
Time constants utilized in the lead-lag controller for AT, as presented in thet,t2 =i
COLR,
Time constants utilized in the lag compensator for AT, as presented in the13 =

COLR,

Time constants utilized in the measured T y ag compensator, astto =

presented in the COLR,
Time constant utilized in the rate-lag controller for T y, as presented in thetr =

COLR, and

f (AI) = a function of the indicated difference between top and bottom detectors of2

the power-range nuclear ion chambers; with gains to be selected based on
measured instrument response during plant startup tests such that:

(continued)

McGuire Units 1 and 2 3.3.1-19 Amendment No.
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RTS Instrumentation |
3.3.1 |

Table 3.3.1-1 (page 7 of 7)
t Reactor Trip System Instrumentation

'

(i) for q, - go between the " positive" and " negative" f (AI) breakpoints as2

presented in the COLR; f (AI) = 0, where qi and go are percent2

| RATED THERMAL POWER in the top and bottom halves of the
| core respectively, and qi + go is total THERMAL POWER in percent

j

| of RATED THERMAL POWER;

(ii) for each percent imbalance that the magnitude of qi- go is more |
}. negative than the f (Al) " negative" breakpoint presented in the2

| COLR, the AT Trip Setpoint shall be automatically reduced by the
f (AI) " negative" slope presented in the COLR; and2;

'
(iii) for each percent imbalance that the magnitude of gi- go is more

positive than the f (AI) " positive" breakpoint presented in the COLR,2

the AT Trip Setpoint shall be automatically reduced by the f (Al)2

" positive" slope presented in the COLR.

'

1

l

|

|

!

l
J.

|

i !

|

|

!

|

! |

|

|
|

|
,

2

McGuire Units 1 and 2 3.3.1-20 Amendment No.



ESFAS instrumentation
3.3.2

i 3.3 INSTRUMENTATION
!

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 shall be
OPERABLE.

APPLICABILITY: According to Table 3.3.2-1.

!
ACTIONS

,i
| .-N OTE---. .. .. . - ----

Separate Condition entry is allowed for each Function. |
. . . . . . .... _. .- . ......

CONDITION REQUIRED ACTION COMPLETION TIME

l
A. One or more Functions A.1 Enter the Condition immediately I

with one or more referenced in Table 3.3.2-1
'

required channels or for the channel (s) or
trains inoperable. train (s).

B. One channel or train B.1 Restore channel or train to 48 hours
inoperable. OPERABLE status. i

_O_.B i

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 Be in MODE 5, 84 hours

! (continued)

i

!

j McGuire Units 1 and 2 3.3.2-1 Amendment No.
|

|
|

I
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t

i

ESFAS Instrumentation i

'

3.3.2

ACTIONS (continued),

;
l

! CONDITION REQUIRED ACTION COMPLETION TIME -
t

| ,
-

t

|
C. One train inoperable. C.1 ----------- N OT E-------------

| One train may be
i bypassed for up to 4 hours

for surveillance testing j
provided the other train is '

OPERABLE.
| .. _.. .

Restore train to 6 hours
OPERABLE status.

! M

C.2.1 Be in MODE 3. 12 hours
t

AND

C.2.2 Be in MODE 5. 42 hours
|

!. D. One channelinoperable. D.1 NOTE-----------

One channel may be
bypassed for up to 4 hours

i

for surveillance testing. |
... .. .

Place channelin trip. 6 hours

@
D.2.1 Be in MODE 3. 12 hours

!

AND

D.2.2 Be in MODE 4. 18 hours

j (continued)

i
!

.

McGuire Units 1 and 2 3.3.2-2 Amendment No.



ESFAS instrum:ntation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One Containment E.1 ---- N OT E----------------

Pressure channel One additional channel ,

inoperable. may be bypassed for up to
4 hours for surveillance
testing.
.... .- ...

Place channelin bypass. 6 hours

@
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 train to 48 hours
inoperable. OPERABLE status.

M
F.2.1 Be in MODE 3. 54 hours

AND
|
:

F.2.2 Be in MODE 4. 60 hours |

G. One Steam Line G.1 Restore channel to 48 hours
isolation Manual OPERABLE status.
Initiation -individual
channelinoperable. QB

| G.2 Declare associated steam 48 hours
| line isolation valve
; inoperable.
!

|
| (continued)
|

McGuire Units 1 and 2 3.3.2-3 Amendment No.
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ESFAS Instrum:ntation
3.3.2

-

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

H. One train inoperable. H.1 -------- N OT E- !--

One train may be f
bypassed for up to 4 hours !
for surveillance testing .

provided the other train is !

OPERABLE.
... . -. ..

Restore train to 6 hours !
OPERABLE status. i

:
:
! i@ l

i

H.2.1 Be in MODE 3. 12 hours

| AND :
!

i H.2.2 Be in MODE 4. 18 hours

;

l. One train inoperable. 1.1 ---NOTE--------------

,

One train may be
bypassed for up to 4 hours :

for surveillance testing |
provided the other train is

|
,

| OPERABLE.
i- ).. ... .. . ..

i i

' I

Restore train to 6 hours :

OPERABLE status. )
O.B

l.2 Be in MODE 3. 12 hours

(continued)

|
1

I
,

McGuire Units 1 and 2 3.3.2 4 Amendment No. !
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i

ESFAS instrumsntation
3.3.2

1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

J. One channelinoperable. J.1 ----- NOT E--------------
One channel may be
bypassed for up to 4 hours
for surveillance testing.

....... .... ......

Place channel in trip. 6 hours

@
J.2 Be in MODE 3. 12 hours i

K. One Main Feedwater K.1 Place channel in trip. 1 hours
Pumps trip channel

! inoperable. @
l

K.2 Be in MODE 3. 7 hours

L. One required channelin L.1 Restore the inoperable 72 hours
one train of Doghouse train to OPERABLE status.
Wam. Level-High High
inoperable. @,

|

| L.2 Perform continuous 73 hours
monitoring of Doghouse
water level.

M. - Two trains of Doghouse M.1 Perform continuous 1 hour
Water Level-High High monitoring of Doghouse
inoperable. water level.

(continued)

i

!

.

3

| McGuire Units 1 and 2 3.3.2-5 Amendment No.
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ESFAS Instrumsntation
3.3.2

|

ACTIONS (continued)

CONDITIONS REQUIRED ACTION COMPLETION TIME

N. One or more channels of N.1 Restore channel (s) to 48 hours
Auxiliary Feedwater OPERABLE status.,

! Suction Pressure-Low
| for one auxiliary QR '

; feedwater pump '

! inoperable. N.2 Declare associated 48 hours
| auxiliary feedwater pump

inoperable. '

l

O. One or more channels of O.1 Declare associated immediately
,

'

Auxiliary Feedwater auxiliary feedwater pumps,

Suction Pressure-Low inoperable.
for two or more auxiliary
feedwater pumps
inoperable. 1

! |

l

| P. One channelinoperable. P.1 Place channel in trip. 1 hour '

.QB

| P.2.1 Be in MODE 3. 7 hours
|(

AND '

|

| P.2.2 Be in MODE 4. 13 hours

j (continued)

|
|

-

.

!

1

|
'

|
!

'
i

!
4

,

4

McGuire Units 1 and 2 3.3.2-6 Amendment No.
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ESFAS Instrum:ntation
3.3.2

| ACTIONS (continued) l
;

1
i

CONDITION REQUIRED ACTION COMPLETION TIME
;

i O. One channelinoperable. O.1 Verify interlock is in 1 hour
required state for existing
unit condition. :,

;
'

OR
: i
'

O.2.1 Be in MODE 3. 7 hours' |
|

AND

O.2.2 Be in MODE 4. 13 hours !

|
|

R. One or more R.1 Declare affected supported immediately
Containment Pressure system inoperable. !
Control System !
channel (s) inoperable.

i

|
!

!

I
!

i
1

I

McGuire Units 1 and 2 3.3.2-7 Amendment No.
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L ESFAS Instrumentation !
|
| 3.3.2

i

- 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 4 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 COT. 31 days
,

SR 3.3.2.4 Perform MASTER RELAY TEST. 31 days on a,

| STAGGERED
TEST BASIS

'- SR 3.3.2.5 Perform COT. 92 days

SR 3.3.2.6 Perform SLAVE RELAY TEST. 92 days

|- SR 3.3.2.7 --------- N OT E--------------------------- ------

| Verification of setpoint not required for manual initiation
l functions.

,

l

Perform TADOT. 18 months

(continued)

!

f

I

.

i

.

McGuire Units 1 and 2 3.3.2-8 Amendment No. )
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ESFAS Instrumsntation
3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.8 ---------------NOTE-------------------------- ----

This Surveillance shall include verification that the time
constants are adjusted to the prescribed values.
. ..- ... . .. . ........ . ...... ... .

Perform CHANNEL CAllBRATION. 18 months

SR 3.3.2.9 --NOTE------------------------------------- - ---- - -----------

Not required to be performed for the turbine driven AFW
pump until 24 hours after SG pressure is a 900 psig.

.... . ... . ... ... ......... ....... . ...

Verify ESFAS RESPONSE TIMES are within limit. 18 months on a
STAGGERED
TEST BASIS

McGuire Units 1 and 2 3.3.2-9 Amendment No. |
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.

i

ESFAS InStrumsntation i
-

3.3.2 !

f
; Table 3.3.2-1 (page 1 of 6)
i' Engineered Safety Feature Actuation System Instrumentation

i
1 APPLICABLE'

MODES OR
OTHER |

<

;- SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP !

FUNCTION ' CONDmONS CHANNELS CONDITIONS REQUIREMENTS . VALUE SETPOINT

1. Safety injection

j a. Manual initiation 1,2,3,4 2 B SR 3.3.2.7 NA NA
i

b. Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA NA L
i

i Actuation Logic SR 3.3.2.4 '

' and Actuation SR 3.3.2.6
Relays>

j c. Containment 1,2,3 3 D SR 3.3.2.1 5 2 psig 5 1,1 psig1

j Pressure High SR 3.3.2.5
SR 3.3.2.8>

'

SR 3.3.2.9 !a
J !

| d. Pressurizer 1,2,3(a) 4 D SR 3.3.2.1 z 1835 psig a 1845 psig )i Pressure - Low SR 3.3.2.5 !
. Low SR 3.3.2.8 '

i SR 3.3.2.9
)

?
2. Containment Spray

|

a. . ManualInitiation 1,2,3,4 1 per train, B SR 3.3.2.7 NA NA i

2 trains I

b. Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.4
and Actuation SR 3.3.2.6

. Relays

c. Containment 1,2,3 4 E SR 3.3.2.1 s 3.0 psig 25 9 poig
Pressure - High SR 3.3.2.5
High ' SR 3.3.2.8

SR 3.3.2.9

3. Contamment isolation
!

a. Phase A
isolation

I

.(1) Manual 1,2,3,4 2 B SR 3.3.2.7 NA NA
initiation

(2) Automatic - 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
Actuatxm SR 3.3.2.4
Log 6c and SR 3.3.2.6
Actuation

' Relays '

(continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.

McGuire Units 1 and 2 3.3.2-10 Amendment No,
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ESFAS InStrum:ntation
[ 3.3.2 !

L

l Table 3.3.21 (page 2 of 6)
Engineered Safety Feature Actuation System instrurnentation

: APPLICABLE
l MODES OR

OTHER
| SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP'

FUNCTION CONDITIONS CHANNELS CONDITIONS ' REQUIREMENTS VALUE SETPOINT

l !

3. Containment isolation '

(continued)

(3) Safety Refer to Function 1 (Safety injection) for all initiation functions and requirements.
Irsection - "

b. Phase B lsolation
|

(1) Manual
| Initiation 1,2,3,4 1 per train, 8 SR 3.3.2.7 NA NA t
: 2 trains
|
'

(2) Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
Actuation SR 3.3.2.4
Logic and SR 3.3.2.6
Actuation
Relays

!
! (3) Containment 1,2,3 4 E SR 3.3.2.1 35 0 psig s 2.9 psig
I Pressure - SR 3.3.2.5 i

j High High SR 3.3.2.8

4. Steam une isolation

a. Manual Initiation
1

(1) System 1.2(D) 3(b) 2 trains F SR 3.3.2.7 NA NA
'

,

) (2) Individual 1,2(b) 3(b) 1 per line G SR 3.3 2.7 NA NA,

| b. Automatic 1,2(b) 3(b) 2 trains H SR 3.3.2.2 NA NA
; Actuation Logic SR 3.3.2.4

,

| and Actuation SR 3.3.2.6
Relays

c. Containment 4 E SR 3.3.2.1 s 3.0 s 2.9 poig1,2(b)* 3(b)
Pressure - High SR 3.3.2.5 psig

| High SR 3.3.2.8

)'L SR 3.3.2.9

| d. Steam Line
.

Pressure
|

(1) Low 1,2(b) 3(a)(b) 3 per steam D SR 3.3.2.1 2 755 psig 2 775 psig,

line SR 3.3.2.5
SR 3.3.2.8
SR 3.3.2.9

(continued)
(
;'

(a) Above the P 11 (Pressurizer Pressure) interlock,
(b) Except when all MSIVs are closed and de-activated.

( McGuire Units 1 and 2 3.3.2-11 Amendment NO.
I
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ESFAS InStrumsntation
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 ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

4. Steam Line isolation
(continued)

.

(2) Negative 3(b)(c) 3 per steam D SR 3.3.2.1 < 120(d) psi < 100(d) |Rate High line ' SR 3.3.2.5 -

-' ps; |SR 3.3.2.8 :'

SR 3.3.2.9 !

5. ' Turbine Trip and
Feedwater isolation |

|

a. Automatic 1.2(e) 2 trains i SR 3.3.2.2 NA NA !
Actuation Logic SR 3.3.2.4 !
and Actuat6on SR 3.3.2.6 )
Relays

|

b. SG Water Level 1,2(e) 3 per SG J SR 3.3.2.1 585.6 % 583.9 %
-High High SR 3.3.2.2 |

(P-14) SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6
SR 3.3.2.8
SR 3.3.2.9

c. Safety infecto) Refer to Function 1 (Safety Iriection) for all irwtiaton functons and requirements.

d. T.,g-Low 1,2(e) 1 per loop J SR 3.3.2.1 2 551*F g 553*F
SR 3.3.2.5
SR 3.3.2.8

coincident with Refer to Function 8.a (Reactor Trip, P 4) for all initiation functions and
Reactor Tnp, P-4 requirements.

e. Doghouse Water 1,2(8) ' 2 per train L.M SR 3.3.2.1 13 inches 12 inches
Level-High High per SR 3.3.2.7

Doghouse

6. Auxiliary Feedwater

a. Automatic 1,2,3 2 trains H SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.4
and Actuation SR 3.3.2.6

j

Relays
{
,

b. SG Water Level 1,2,3 4 per SG .D SR 3.3.2.1 2 5% z 16.7% ;1

-Low Low SR 3.3.2.5 !

SR 3.3.2.8
SR 3.3.2.9

(continued)
|

I
(b) Except when all MSIVs are closed and de-activated. |

(c) Trip function automatcany blocked above P 11 (Pressurizer Pressure) interlock and may be blocked below P 11 when Safety j
triecten Steam Line Nessure Low is not blocked. !

(d) Time constant ut6lized in the ratellag ::ontrolier is z 50 seconds. j
(e) Except when all MFIVs, MFCVs. and associated bypass valves are closed and de-activated or isolated by a closed manual

,

, . valve. '

!

:

McGuire Units 1 and 2 3.3.2-12 Amendment No.
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ESFAS InStrumSntation |
3.3.2 <

:

Table 3.3.21 (page 4 of 6)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE !
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP I

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT !

!
6. Auxiliary Feedwater

' (continued)
i

c. Safety injection Refer to Function 1 (Safety injection) for all initiation functions and requirements.
.

!
!
!

;

d. Station Blackout
,

(1) Loss of 1,2,3 3 per bus D SR 3.3.2.7 2 3122 V z 3174 V t

voltage SR 3.3.2 9 (Unit 1) (Unit 1)
a 3108 V a 3157 V

(Unit 2) with (Urvt 2) a
8.5 s 0.5 sec 45 V with '

time delay 8.5 0.5
sec time
d*y

i
(2) Degraded 1.2.3 3 per bus D SR 3.3.2.7 z 3661 V z 3678.5 V

Voltage SR 3.3.2.9 (Unit 1) (Unit 1)
a 3685.5 V z 3703 V

(Unit 2) (Unit 2) +

'
with511 see wth5 11
w6th Si and sec wth S1
5 00 see and6 65 00 ;
wthout Si sec wthout -

time delay Si time
,

delay

ie Trip of all Main 1,2(a) 1 per MFW K SR 3.3.2.7 NA NA i
Feedwater pump SR 3.3.2.9 '

Pumps i

f. Auxiliary 1,2,3 2 per MDP, N,0 SR 3.3.2.7 a 1 psig a 2 psig
Feedwater Pump 4 per TDP SR 3.3.2.8
Suction Transfer SR 3.3.2.9 i

on Suction I

Pressure - Low |

7. Automatic Switchover
to Containment Sump

a. Refueling Wator 1,2,3 3 P SR 3.3.2.1 a 175.85 a180
Storage Tank SR 3.3.2.3 inches inches
(RWST) Level- SR 3.3.2.8
Low SR 3.3.2.9

Coincident with Refer to Function 1 (Safety injection) for all initsapon functions and requirements.
Safety insection

t'-
(continued)

(a) Above the P 11 (Pressortzer Pressure)Intertock.

McGuire Units 1 and 2 3.3.2-13 Amendment No.
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ESFAS InStrumSntation
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 ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

8. ESFAS Interlocks

a. Reactor Trip, P-4 1,2,3 1 por train. F SR 3.3.2.7 NA NA
2 trains

b. Pressurizer 1,2,3 3 O SR 3.3.2.5 s 1965 psig s 1955 psig
Pressure, P 11 SR 3.3.2.8

c. T., . Low Low, 1,2,3 1 perloop Q SR 3.3.2.5 t 51*F g 553*F5
P-12 SR 3.3.2.8

9. Containment 1,2,3,4 4 per train. R SR 3.3.2.1 Refer to Note Refer to
Pressure Control 2 trains SR 3.3.2.3 1 on Page Note 1 on
System SR 3.3.2.8 3.3.2 15 page 3.3.2-

15

MCGuire Units 1 and 2 3.3.2-14 Amendment No.



ESFAS Instrum:ntation
3.3.2

Table 3.3.2-1 (Page 6 of 6)
Engineered Safety Features Actuation System Instrumentation

NOTE 1: The Trip Setpoint for the Containment Pressure Control System start
permissive / termination (SP/T) shall be 2 0.3 psig and 5 4 psig. The allowable0
value for the SP/T shall be 2 25 psig and0 5 45 psig.0

t

.

J

., .
t

:

i

:

4

:

hi
!
i

i

i

McGuire Units 1 and 2 3.3.2-15 Amendment No.
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PAM Instrum:ntation
3.3.3

3.3 INSTRUMENTATION

3.3.3 Post Accident Monitoring (PAM) Instrumentation

LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1 shall be
OPERABLE.

APPLICABILITY: MODES 1,2, and 3.

ACTIONS

NOTES----.. ..... .... .. ... --- - ...--... .

1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.
. .. .... .... ....... .. . . ... .. . .

;

I

CONDITION REQUIRED ACTION COMPLETION TIME l

A. One or more Functions A.1 Enter the Condition immediately
with one or more referenced in Table 3.3.3-1 i

required channels for the channel. I

inoperable.

B. One or more Functions B.1 Restore required channel 30 days
with one required to OPERABLE status,
channelinoperable.

C. Required Action and C.1 Initiate action in immediately
associated Completion accordance with
Time of Condition B not Specification 5.6.7
met.

D. One or more Functions D.1 Restore required channel 7 days
with one required to OPERABLE status,
channelinopereble.

(continued)

McGuire Units 1 and 2 3.3.3-1 Amendment No.
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I !
i

PAM instrumentation
3.3.3

ACTIONS (continued):

CONDITION REQUIRED ACTION COMPLETION TIME ;

E. One or more Functions E.1 Restore one channel to 7 days
with two required OPERABLE status. i
channels inoperable. j

,

i :

| F. Two hydrogen monitor F.1 Restore one hydrogen 72 hours i

! channels inoperable. monitor channel to *

[ OPERABLE status.
;

G. Required Action and G.1 Be in MODE 3. 6 hours
7

associated Completion '

Time of Condition D, E AND
or F not met.

;

G.2 Be in MODE 4. 12 hours t

i
.

H. Required Action and H.1 Initiate action in immediately !
associated Completion accordance with

,

of Condition D not met. Specification 5.6.7.
|

|

|

t

I
I

!

|

|

McGuire Units 1 and 2 3.3.3-2 Amendment No.

,_ , -



_ .._, _. _ .. . _. _ _ . _ . _ _ - ._.m__._._.._.._..__._ _ . _ _ _ _ . . _ _ _

t

!

PAM instrumsntation |
3.3.3 !

'
.

SURVEILLANCE REQUIREMENTS ;

,

t

NOTE---- i
. . . . . . . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SR 3.3.3.1 and SR 3.3.3.3 apply to each PAM instrumentation Function in Table 3.3.3-1. !
. .. . .... ..... . .. ........ . . .. . .. .. .. ;

e

i
!

!

SURVEILL%NCE FREQUENCY j
!
:

SR 3.3.3.1. Perform CHANNEL CHECK for each required 31 days !

' instrumentation channel that is normally energized.
I
i

i

NOT E-------- ISR 3.3.3.2 ---------------- - - - - - - - - - - - - - -

This SR is only applicable to Hydrogen Monitors. |

Perform CHANNEL CAllBRATION. 92 days . |

|

1
- -

J

- SR 3.3.3.3 --------------------------NOTE----------- - - - - - - - - - - - - - -

Neutron detectors are excluded from CHANNEL
CAllBRATION.

. .. . .. .... .. . . .... . ... ..

Perform CHANNEL CAllBRATION. 18 months

:

!
i
|

McGuire Units 1 and 2 3.3.3-3 Amendment No.

_ . - - - - . .



PAM inStrum:ntation
3.3.3

t Table 3.3.3-1 (page 1 of 1)'

Post Accident Monitonng Instrumentation

FUNCTION REQUIRED CHANNELS CONDITIONS

1, Neutron Flux (Wide Range) 2 B C.E.G

2. Reactor Coolant System (RCS) Hot Leg Temperature 2 B.C.E.G

3. RCS Cold Leg Temperature 2 B.C.E.G

4 RCS Pressure (Wice Range) 2 B,C,E.G

5. Reactor Vessel Water Level (Dynamic Head Range) 2 B,C,E,G

6. Reactor Vessel Water Level (Lower Range) 2 B,C.E.G

7. Containment Sump Water Level (Wide Range) 2 B,C,E G

8. Containtnent Pressure (Wide Range) 2 B,C,E,G

9. Containment Atmosphere Radiation (High Range) 1 D.H

10. Hydrogen Moritors 2 B,C.F,G

11, Pressurtzer Level 2 B.C.E.G

12. Steam Generator Water Level (Narrow Range) 2 per steam generator B,C,E,G

13. Core Exit Temperature - Quadrant 1 2(a) B.C.E.G

14. Core Eut Temperature - Quadrant 2 2(a) B,C,E G

15. Core Exit Temperature - Quadrant 3 2(a) B,C,E,G

16. Core Exit Temperature - Quadrant 4 2(a) B.C.E.G

17. Auxihary Feedwater Flow 2 per steam generator B.C.E.G

18. RCS Subcooling Margin Monitor 2 B.C.E,G

19. Steam Line Pressure 2 per steam generator B,C.E.G

20. Refueling Water Storage Tank Level 2 B.C.E.G

21. DG Heat Exchanger NSWS Flow (b) 1 per DG D,G

22. Containment Spray Heat Exchanger NSWS FQb) 1 per train D,G

(a) A channel consists of two core exit thermocouples (CETs).

(b) Not applicable if the associated outlet valve is set to its flow balance position with power removed or if the associated outlet
valve's flow balance position is fully open.

1

MCGuire Units 1 and 2 3.3.3-4 Amendment No.
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,

,

Remots Shutdown Syst:m
3.3.4

3.3 INSTRUMENTATION j

'

3.3.4 Remote Shutdown System i

;

i
LCO 3.3.4 The Remote Shutdown System Functions in Table 3.3.4-1 shall be

OPERABLE.

.

.

. APPLICABILITY: MODES 1,2, and 3.

i

1

ACTIONS ;

i

. .. .. . N OT E S ------------------ |.._ ........ - ----- - - - - - - - - - - - - - - -

1. LCO 3.0.4 is not applicable.
|

i |~

2. Separate Condition entry is allowed for each Function,

i

|

I
CONDITION REQUIRED ACTION COMPLETION TIME I

'

~

l

A. One or more required A.1 Restore required Function 30 days
Functions inoperable. 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 |

McGuire Units 1 and 2 3.3.4 1 Amendment No.



Remota Shutdown Syst:m
3.3.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE 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 transfer switch is 18 months
capable of performing the intended function.

SR 3.3.4.3 Perform CHANNEL CAllBRATION for each required 18 months
instrumentation channel.

!

McGuire Units 1 and 2 3.3.4-2 Amendment No.
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!
Remote Shutdown System !

3.3.4 |
!

Table 3.3.41 (page 1 of 1) ;

Remote Shutdown System instrumentation and Controls
!

|

|
FUNCTION / INSTRUMENT REQUIRED ;

OR CONTROL PARAMETER NUMBER OF FUNCTIONS |
!

!

1. Reactivity Control
,

s. Reactor Trip Breaker Position 1 per trip breaker

2. Reactor Coolant System (RCS) Pressure Control f
a. Pressurizer Pressure 1

i
1

3. Decay Heat Removal via Steam Generators (SGs)

a. RCS Hot Leg Temperature Loop D 1

- b. SG Pressure 1 per SG

c. SG Level 1 per SG
or ''

AFW Flow
i

I

4 RCS Inventory Control

s. Pressurizer Level 1

1

1

!

,

4

McGuire Units 1 and 2 3.3.4-3 Amendment No.
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-

LOP DG Start Instrumsntition>

; 3.3.5

.

3.3 INSTRUMENTATION
1

3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation

f

LCO - 3.3.5 Three channels per bus of the loss of voltage Function and three channels
per bus of the degraded voltage Function shall be OPERABLE.

;

; 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---------------------------- -------- -----

Separate Condition entry is allowed for each Function.4

$

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Place channel in trip. 6 hours
with one channel per bus
inoperable.

B. One or more Functions B.1 Restore all but one channel 1 hour
with two or more to OPERABLE status.
channels per bus
inoperable.

C. Required Action and C.1 Enter applicable . Immediately
associated Completion Condition (s) and Required
Time not met. Action (s) for the associated

DG made inoperable by
LOP DG start
instrumentation.

McGuire Units 1 and 2 3.3.5-1 Amendment No.



LOP DG Start Instrum:ntation
3.3.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.5.1 Perform TADOT. 31 days

SR 3.3.5.2 Perform CHANNEL CALIBRATION with Trip Setpoint 18 months
and Allowable Value as follows:

a. Loss of voltage Allowable Value 2 122 V (Unit 1)3
2 3108 V (Unit 2) with a time delay of
8.5 * 0.5 second.

Loss of voltage Trip Setpoint 2 3174 V (Unit 1)
2 3157 V (Unit 2) * 45 V with a time delay of
8.5 0.5 second,

b. Degraded voltage Allowable Value 2 3661 V (Unit
1) 2 3685.5 V (Unit 2) with a time delay of s 11
seconds with Si and s 600 seconds without St.

Degraded voltage Trip Setpoint 2 3678.5 V (Unit
1) 2 3703 V (Unit 2) with a time delay of s 11
seconds with Sl and s 600 seconds without St.

|

l
l

McGuire Units 1 and 2 3.3.5-2 Amendment No.
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Contiinm:nt Purgs and Exhaust isol tion Instrum:ntation
3.3.6

3.3 INSTRUMENTATION

3.3.6 Containment Purge and Exhaust isolation Instrumentation

LCO 3.3.6 The Containment Purge and Exhaust Isolation instrumentation for each
Function in Table 3.3.6-1 shall be OPERABLE.

.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

NOTE~ ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - ------ -- -- - - - - - - - - - - - - - - - - - - - - -

Separate Condition entry is allowed for each Function. )
.... ...... . .. - -- . ..... .. .. ..- ... ...

CONDITION REQUIRED ACTION COMPLETION TIME ,

!

|

A. One or more Functions A.1 Enter applicable Conditions immediately j
with one or more manual and Required Actions of

1

or automatic actuation LCO 3.6.3, " Containment
trains inoperable. Isolation Valves," for

containment purge and
exhaust isolation valves ;

made inoperable by |
isolation instrumentation. '

McGuire Units 1 and 2 3.3.6-1 Amendment No.
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I |

Containmsnt Purga and Exhaust isolation Instrumsntation
| 3.3.6
| --

L. SURVEILLANCE REQUIREMENTS
|

| NOTE.... .. .. . - - - - - - - - - - - --- ----- - - - . . . - - - . . - -

t Refer to Table 3.3.6-1 to determine which SRs apply for each Containment Purge and Exhaust
! Isolation Function.

........ ... . ... .. . . .. . ..... .. ....

|
|

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED
TEST BASIS

SR 3.3.6.2 Perform MASTER RELAY TEST. 31 days on a
STAGGERED
TEST BASIS

SR 3.3.6.3 Perfo m SLAVE RELAY TEST. 92 days

SR 3.3.6.4 -----------------------------NOTE------ - - - - - - - - - - - - -

Verification of setpeint is not required.
..... ...... .... ........ . . ...

Perform TADOT. 18 months I

|
l

i

i
i

1

i

| !

i
!

I
I

l

I
|

;
i

s

McGuire Units 1 and 2 - 3.3.6-2 Amendment No.
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.

Containment Purga and Exhaust Isolation instrumentation !
3.3.6 ,

Table 3.3.6-1 (page 1 of 1)
Containment Purge and Exhaust isolation Instrumentation

|
.

SURVEILLANCE |

FUNCTION REQUIRED CHANNELS REQUIREMENTS TRIP SETPOINT !

i

1. ManualInitiation 2 SR 3.3.6.4 NA
.

|. 2. Automatic Actuation Logic and 2 trains SR 3.3.6.1 NA !'

Actuation Relays SR 3.3.6.2
SR 3.3.6.3

,

3. Safety injection Refer to LCO 3.3.2, 'ESFAS Instrumentation," Function 1, for all initiation
,

functions and requirements.
,

-

,
.

t ,

!

i
'

i
t i

,

3

i
f

:
.

.

!

,

!

;

1

<

|
|

|

|
i

!

McGuire Units 1 and 2 3.3.6-3 Amendment No. I
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1 J

.

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 in
Table 3.4.1-1.

I ' APPLICABILITY: MODE 1.
i

| ..... .... . . - . .- N OT E-- - ----- -- - - - - - - - - - - - . -

Pressurizer pressure limit does not apply during:

| a. THERMAL POWER ramp > 5% RTP per minute; or

THERMAL POWER step > 10% RTP.u.

.... . .. . .... . . . ...... ... ..

i ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME-

A. Pressurizer pressure or A.1 Restore DNB parameter (s) 2 hours
RCS average to within limit.
temperature DNB
parameters not within
limits. !

l

| !

B. RCS total flow rate in the B.1 Reduce the Power Range 6 hours I
region of restricted Neutron Flux - High Trip
operation of Figure Setpoint below the nominal
3.4.1-1. setpoint by the same

amount as the power
limitation in Figure 3.4.1-1. j

|

(continued)

!

,

I

d i

a

McGuire Units 1 and 2 3.4.1 1 Amendment No.
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RCS Pressure, Temperatura, and Flow DNB Limits
3.4.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
.

C. RCS total flow rate in the C.1 Restore RCS total flow rate 2 hours
region of prohibited to within the region of
operation of Figure restricted operation.
3.4.1 -1.

O.R

C.2.1 Reduce THERMAL 2 hours
POWER to < 50% RTP.

AND

C 2.2 Reduce the Power Range 6 hours
Neutron Flux - High Trip
Setpoint to < 55% RTP.

AND

C.2.3 Verify RCS total flow rate 24 hours
is within the region of
permissible or restricted
operation.

D. Required Action and D.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

McGuire Units 1 and 2 3.4.1 -2 Amendment No.
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RCS Prsssure, Temp:rature, and Flow DNB Limits I
3.4.1 !

l

SURVElLLANCE REQUIREMENTS ;

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is within limits. 12 hours

I
SR 3.4.1.2 Verify RCS average temperature is within limits. 12 hours

.

SR 3.4.1.3 Verify RCS total flow rate is within limits. 12 hours

SR 3.4.1.4 Perform CHANNEL CAllBRATION for each RCS total 18 months
flow indicator.

I
1

I
:

i
I

|
!

:

1

McGuire Units 1 and 2 3,4.1-3 Amendment No. 1
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l
,

RCS Pressura, Temperatura, and Flow DNB Limits
3.4.1

|_ ,

!
!

:<

r

;

|
r

Table 3.4.1-1 (page 1 of 1)
RCS DNB Parameters

;

!

I i

'!
PARAMETER INDICATION No. OPERABLE LIMITS .!

CHANNELS !
!

!.
!

1. Indicated RCS Average meter 4 s 590.5 *F
'

Temperature meter 3 s 590.2 *F ' ;

computer 4 s 591.0 *F )
computer 3 s 590.8 *F - '

2. Indicated Pressurizer meter 4 2 2226.5 psig |
Pressure meter 3 22229.8 psig ;

computer 4 2 2221.7 psig
computer 3 g 2224.2 psig

.
'

3. RCS Total Flow Rate Figure 3.4.1-1
|
1

A

i

,

i

,

i

t
?

l.

;

i
i

McGuire Units 1 and 2 3.4.1 -4 Amendment No.

. - _ - __. . - - _ _ - - - . . -_. . . _ ,- - - _ _



. . ._ . . - -

RCS Pressure, Temp:rature, and Flow DNB Limits
3.4.1

POWER DISTRIBUTION LIMITS

385,820
A penalty of 0.1% for undetected feedwater

Pemssibleventuri fouling and a measurement uncertainty
of 1.7% for flow are included in this figure. Operation

(98, 382,000) Regen
382,000 -----------------------

( 6, 378,180)378,180
2
d Restncted

Operation
g Regi n ,360),

E 374,360

I
e
$ (92, 370.540) Prohibited

3 370,540 Operation
Regiong

U

' '366,720

E
I

I

362,900

I

!
359,080

86 88 90 92 94 96 98 100 102

Percent of Rated Thermal Power

i
;

I
I

,

|

:

Figure 3.4.1-1

RCS TOTAL FLOW RATE VERSUS RATED THERMAL POWER - FOUR LOOPS IN
OPERATION

McGuire Units 1 and 2 3.4.1-5 Amendment No.



RCS Minimum Temp 3raturo for Criticality
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.2 RCS Minimum Temperature for Criticality '

i

i

LCO 3.4.2 Each RCS loop average temperature (T.q) shall be 2 551*F. !

:

!
!

APPLICABILITY: MODE 1,
MODE 2 with k.n > 1.0. I

!

!
ACTIONS i

- - !
CONDITION- REQUIRED ACTION COMPLETION TIME |

A. T.,in one or more RCS A.1 Be in MODE 2 with K.n - 30 minutes !
loops not within limit. < 1.0. i

!
!

|
,

SURVEILLANCE REQUIREMENTS
:

SURVElLLANCE FREQUENCY i

!

SR 3.4.2.1 Verify RCS T.,in each loop 2 551*F. -------NOTE----- -
Only required if
T.,- Tre deviation
alarm not reset
and any RCS loop
T., < 561*F

30 minutes

|

|

|

'

McGuire Units 1 and 2 '3.4.2 1 Amendment No.
4
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RCS P/T Limits ;

] 3.4.3 i

i
! !
!' 3.4 REACTOR COOLANT SYSTEM (RCS) i

| 3.4.3 RCS Pressure and Temperature (P/T) Limits
.

;

} LCO 3.4.3 - RCS pressure and RCS temperature shall be limited during RCS heatup {
and cooldown, criticality, and inservice leak and hydrostatic testing in ;

'

*

accordance with:
: '

t

: a. A maximum he.atup rate as specified in Figure 3.4.3-1;
;

b.
.

A maximum cooldown rate as specified in Figure 3.4.3-2; and {

A maximum temperature change of s 10*F in any 1 hour period [c.
during inservice leak and hydrostatic testing operations above the :I heatup and cooldown limit curves.

:
; 1

;
,

APPLICABILITY: At all times. I

i i

'
~ ACTIONS

i
+

!

: CONDITION REQUIRED ACTION COMPLETION TIME i

e ;

i
A. ---------- NOTE----------- A.1 Restore parameter (s) to 30 minutes i

Required Action A.2 within limits, i

[ shall be completed |
; whenever this Condition AND i'

is entered. '

A.2 Determine RCS is 72 hours. . . . ..--
,

;- acceptable for continued
: Requirements of LCO operation.
[ - not met in MODE 1,2,3,
c~ 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 with RCS 36 hours
pressure < 500 psig.

(continued) !
s

McGuire Units 1 and 2 - 3.4.3 1 Amendment No.
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RCS P/T Limits
3.4.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. ------NOTE-- - C.1 Initiate action to restore immediately----

Required Action C.2 parameter (s) to within
shall be completed limits.
whenever this Condition
is entered. AND
.... .................

C.2 Determine RCS is Prior to entering
Requirements of LCO acceptable for continued MODE 4
not met any time in other operation. |
than MODE 1,2,3, or 4. 1

SURVEILLANCE REQUIREMENTS
!

|SURVEILLANCE FREQUENCY -

SR 3.4.3.1 ----------------------------- N OT E- - - - - --------

Only required to be performed during RCS heatup and
cooldown operations and RCS inservice leak and
hydrostatic testing.
..... . . ....... ... ....... ..... .... .. .

!

Verify RCS pressure, RCS temperature, and RCS heatup 30 minutes
and cooldown rates are within limits.

1

McGuire Units 1 and 2 3.4.3-2 Amendment No.



RCS P/T Limits
3.4.3

MATERIAL PROPERTY BASIS
LIMITING MATERIALS; LOWER SHELL LONGITUDINAL WELDS 3 442A and
LOWER SHELL PLATE B5013-2

LIMITING ART AT 16 EFPY

%-t.149.5 deg. F l
%~t.102.0 deg. F

1

|

2500 i i i i i ,

I | | | | r
n.__,jLEAK TEST LIMIT -[--f

2250 | | |
I I I
I r F

I C f
'2000 | |

I I l

! ! :-

1750 UNACCEPTABLE /
f

OPERATION I I
-

,I___j
1500 / /

I

J J ij I I ;

g i / '

1250 / ACCEPTABLEI

I OPERATION i

/ !

I

- 1000 -- /- HEATUP RATES TO f ;

Z 60 'F/HR /
'

750 j

j CRITICALITY LIMIT |
7 BASED ON INSERVICE |.500 HYDROSTATIC TEST i

TEMPERATURE (282 F)
FOR THE SERVICE

-

PERIOD UP TO 16 EFPY

|

0
0 100 200 300 400 500

Reactor Beltline Region Fluid Temperature (Deg. F)

Figure 3.4.3-1 RCS Heatup Limitations
(UNIT 1 ONLY)

(Without margins for Instrumentation Errors)
NRC REG GUIDE 1.99, Rev. 2
Applicable for the first 16 EFPY

McGuire Units 1 and 2 3.4.3-3 Amendment No.
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RCS P/T Limits
3.4.3

MATERIAL PROPERTY DASis
LIMITING MATERIALS; LOWER sHELL FORGING 04
LIMITING ART AT 16 EFPY

%-t,104 deg. F
%-t,102.0 deg. F

2 I I I I I I I I If~ t

LEAK TEST UMIT~j~--"j
'j

' -

lisiliii
# f

i I I
''-

2250 [---f
.---

f
, -

,

| | |
20w | |'

-- | |
@1750

---f
1

g UNACCEPTABLE F

OPERATION J J*

q I I

g1500 [ [
g i I

L |-----f
1250 |--~f , ,

!---' ACCEPTABLE
i

1000 [
--. ! OPERATK)N

,

I I

/
--. f

,50 )..-----

"

ORmCALITY LIMIT BASED ON |
---- -INofRVICE HYDROSTATIC |

500 TEST TEMPERATURE (236 F) I

----FOR THE SERVICE PERIOD UP
'---7016 EFPY

|

250
.--- .

,

'0-

O 50 100 150 200 250 300 350 400 450 500

BeMne Regkm Fluid Temperature (Dog. F)

Figure 3.4.3-1 RCS Heatup Limitations
(Unit 2 Only)

(Without margins for Instrumentation Errors)
NAC REG GUIDE 1.99, Rev. 2

Applicable for the First 16 EFPY

McGuire Units 1 and 2 3.4.3-4 Amendment No.
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|

RCS P/T Limits I

3.4.3
MATERIAL PROPERTY Basis

;

LIMITING MATERIALS; LOWER sHELL LONGITUDINAL WELDS 3-442A and
LOWER sHELL PLATE 05013-2

LIMITING ART AT 16 EFPY

I%-t,149,5 dog. F '

%-t,102.0 deg. F

2500 i i , i i ii .

1 I I I I I ! g

UNACCEPTABLE
2250 OPERATION I

I

I

I

20w i
I

I

1750 /
I

I i
f1500 / ,

1 ACCEPTABLE

/ OPERATION

g 1250 [ ,

*$n /

A /~

1000 /
6 ' COOLDOWN [,

$ RATES ' '

eFMR /ISg 750 -
2 -O ''F/HR [j#*

m
~20 *FMR _ JHJ/

500 --40 *FMR = -[[/
'

.._60 *FMR M]/ --

-100 *FMR;, , , . -
250 -

I

O

O 100 200 300 400 500

Reactor Beltline Region Fluid Temperature (Dog. F)

Figure 3.4.3-2 RCS Cooldown Limitations
(UNIT 1 ONLY) ;

Cooldown Rates up to 100 deg. F/HR ;
(Wnhout margins for Instrumentation Errors)

NRC REG GUIDE 1.99, Rev. 2
Applicable for the first 16 EFPY

McGuire Units 1 and 2 3.4.3-5 Amendment No.
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RCS P/T Limits
3.4.3 |

MATERIAL PROPERTY BASIS
i

I
LIMITING MATERIALS; LOWER sHELLFORGING 04 '

l

LIMITING ART AT 16 EFPY-
%-t,104 deg. F |

%-t, 71 dog. F j

2500

I
I |

12250
1

1

---. ,1
I2000

'

s !
I

1750 UNACCEPTABLE [-

g OPERATION f

I /
2 isa /
'h ?

'
1e 1250

7

!

_ J
'

^
1000 -~ COOLDOWN J.

".

f j
- RATES
- * F/HR a

750 -- ;f
f eeieis i i/'

al ~ O 'Fh - a,/
'

-

- 20 *Fh W
500 -- 40 *F/hr )/'

200*Fh '

100'Fh
-

'
250

.

''

0
O 50 100 150 200 250 300 350 400 450 500

Reactor Beldine Region Fluid Temperature (DEG. F)

Figure 3.4.3-2 RCS Cooldown Limitations :

(UNIT 2 ONLY)
Cooldown Rates up to 100 deg F/HR

(without Margins for Instrumentation Errors)
NRC REG GUIDE 1.99, Rev. 2

Applicable for the First 16 EFPY

McGuire Units 1 and 2 3.4.3-6 Amendment No.
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i
i

I
RCS Loops - MODES 1 cnd 2 |.

! 3.4.4 !
,

!

|
t
,

3.4 REACTOR COOLANT SYSTEM (RCS) [
!

| 3.4.4 RCS Loops-MODES 1 and 2
|

{
i

| LCO 3.4.4 Four RCS loops shall be OPERABLE and in operation.
;

I
1

APPLICABILITY: MODES 1 and 2.
|

ACTIONS I
!

i

CONDITION - REQUIRED ACTION COMPLETION TIME i
i

A. Requirements of LCO A.1 Be in MODE 3. 6 hours
not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.4.1 Verify each RCS loop is in operation. 12 hours

|

|
;

1
.

McGuire Units 1 and 2 3.4.4-1 Amendment No.

]
_- . . . _. - .-.



_ _ . _ _ . . . _ _ _ ._ _. _ _ . . . .__ _ . . -_ _ - _ . . _ . . _ . _ . _

I- !

!
RCS Loops - MODE 3 :

o
3.4.5 |

:

- 3.4 REACTOR COOLANT SYSTEM (RCS) !
!

3.4.5 RCS Loops-MODE 3

i
LCO 3.4.5 - Three RCS loops shall be OPERABLE, and either:

i

Three RCS loops shall be in operation when the Rod Control Systema.
is capable of rod withdrawal; or '

j

l 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 be de-eriergized for s 1 hour per 8 hour !
period provided-

a. No operations are permitted that would cause reduction of the RCS !
boron concentration; and !

I
'b. Core outlet temperature is maintained at least 10*F below saturation

temperature. '

|
F

|- :
, 1

!

APPLICABILITY: MODE 3. |
;

i

ACTIONS
_

L CONDITION REQUIRED ACTION COMPLETION TIME

| A. One or two required _ A.1 Restore required RCS 72 hours
RCS loop (s) inoperable. loop (s) to OPERABLE

status.

!

| B. Required Action and B.1 Be in MODE 4. 12 hours
L associated Completion
i Time of Condition A not

j
met.' '

I
i

(continued)
'

c

,

1
t

! l
|

McGuire Units 1 and 2 3.4.5-1 Amendment No. !
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RCS Loops - MODE 3
3.4.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or two required C.1 Restore required RCS 1 hour
RCS loop (s) not in loop (s) to operation.
operation and Rod
Control System capable Q3
of rod withdrawal. r

'C.2 De-energize all control rod 1 hour
drive mechanisms
(CRDMs).

D. Three required RCS D.1 De-energize all CRDMs. Immediately
loops inoperable.

AND
93

D.2 Suspend all operations immediately
No RCS loop in involving a reduction of
operation. RCS boron concentration.

AND

D.3 Initiate action to restore immediately
one RCS loop to
OPERABLE status and
operation.

1
:

.

McGuire Units 1 and 2 3.4.5-2 Amendment No.
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| RCS Loops - MODE 3
! 3.4.5
|
'

SURVEILLANCE REQUIREMENTS
1

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 water levels are 12 hours
2 2% narrow range for required RCS loops.1

SR 3.4.5.3 Verify correct breaker alignment and indicated power are 7 days
available to the required pumps that are not in operation.

|

|

McGuire Units 1 and 2 3.4.5-3 Amendment No.



RCS Loops - MODE 4
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops-MODE 4

LCO 3.4.6 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 be
de-energized for s 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 at least 10*F below
saturation temperature.

2. No RCP chall be started with any RCS cold leg temperature s 300*F
unless:

a. Secondary side water temperature of each steam generator
(SG) is s 50'F above each of the RCS cold leg temperatures,
or

b. Pressurizer water level is < 92% (1600 ft').

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RCS loop A.1 initiate action to restore a immediately
OPERABLE. second loop to

OPERABLE status.
AND

Two RHR loops
! inoperable.

(continued)

McGuire Units 1 and 2 3.4.6-1 Amendment No.
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RCS Loops - MODE 4 j

3.4.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME :

B. One RHR loop B.1 Be in MODE 5, 24 hours
OPERABLE.

AND |

ALL RCS loops
i

inoperable.

.

C. Both required RCS or C.1 Suspend all operations immediately
RHR loops inoperable, involving a reduction of

RCS boron concentration.
OR !

AND
,

No RCS or RHR loop in
operation. C.2 Initiate action to restore immediately

one loop to OPERABLE
status and operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE 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 levels are 2 2% narrow 12 hours1

range for required RCS loops.

SR 3.4.6.3 Verify correct breaker alignment and indicated power are 7 days
available to the required pump that is not in operation.

McGuire Units 1 and 2 3.4.6-2 Amendment No.



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 water level of at least two steam generators |
(SGs) shall be > 12% narrow range.

N OT E S--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----

1. The RHR pump of the loop in operation may be de-energized for
'

s 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 at least 10*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 one or more RCS cold
leg temperatures s 300 F unless:

a. Secondary side water temperature of each SG is s 50*F
above each of the RCS cold leg temperatures, or

b. Pressurizer water level is < 92% (1600 ft').

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.

McGuire Units 1 and 2 3.4.7-1 Amendment No.



. . ..- .

'|

RCS Loops - MODE 5, Loops Filled
3.4.7

L

| ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
|

| A. One RHR loop A.1 Initiate action to restore a immediately
inoperable. second RHR loop to

OPERABLE status.
AND

| QR
| Required SGs

secondary side water A.2 Initiate action to restore immediately
levels not within limits. required SG secondary

side water levels to within '

limits. |

|

B. Required RHR loops B.1 Suspend all operations immediately
inoperable. involving a reduction of

RCS boron concentration.
OB

AND
No RHR loop in
operation. B.2 Initiate action to restore immediately

one RHR loop to
OPERABLE status and
operation.

,

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 water level is > 12% narrow 12 hours
range in required SGs.

| SR 3.4.7.3 Verify correct breaker alignment and indicated power are 7 days
available to the required RHR pump that is not in
operation.,

4

McGuire Units 1 and 2 3.4.7-2 Amendment No.
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;

I
RCS Loops - MODE 5, Loops Not Fill d

;

3.4.8 :

},

!

|. 3.4 REACTOR COOLANT SYSTEM (RCS) ;
;

3.4.8 RCS Loops-MODE 5, Loops Not Filled

i
i

LCO 3.4.8 Two residual heat removal (RHR) loops shall be OPERABLE and one ;
'

RHR loop shall be in operation. i

:
. ...... .. ._ NOTES '

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

1. All RHR pumps may be de-energized for s 15 minutes when :
. switching from one loop to another provided:

3

-|

a. . The core outlet temperature is maintained at least 10*F below !
saturation temperature.

,

b. No operations are permitted that would cause a reduction of I
the RCS boron concentration; and

|

c. No draining operations to further reduce the RCS water '

vo|ume _are permitted. :
;

2. - One RHR loop may be inoperable for s 2 hours for surveillance ;

testing provided that the other RHR loop is OPERABLE and in i
operation. '

... .
,

!

- APPLICABILITY: MODE 5 with RCS loops not filled. I,
i

:
' ACTIONS i

!
i

CONDITION REQUIRED ACTION COMPLETION TIME !

.

? A. One RHR loop A.1 - Initiate action to restore immediately ,

- inoperable. RHR loop to OPERABLE ;
status.

!

(continued)

!

I i
i

'

l

!

l

l'

McGuire Units 1 and 2 3.4.8-1 Amendment No.
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i

RCS Loops - MODE 5, Loops Not Fill 3d l

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 concentration. !

9.8
AND

No RHR loop in '

operation. B.2 Initiate action to restore immediately
,

one RHR loop to
OPERABLE status and
operation. ;

,

|

1

SURVEILLANCE REQUIREMENTS

ISURVEILLANCE FREQUENCY i

i

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 power are 7 days
available to the required RHR pump that is not in
operation.

|
|

|

!

I

i

a

McGuire Units 1 and 2 3.4.8-2 Amendment No.
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|- Pressurizcr

3.4.9
|
|

3.4. REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer

LCO 3.4.9 . The pressurizer. shall be OPERABLE with:

a. Pressurizer water level s 92% (1600 ft'); and

b. Two groups of pressurizer heaters OPERABLE with the capacity of
each group 2 150 kW.

'

APPLICABILITY: MODES 1,2, and 3.

- ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Pressurizer water level A.1 Be in MODE 3 with reactor 6 hours
not within limit.. trip breakers open.

AND

A.2 Be in MODE 4. 12 hours

B. One required group of B.1 Restore required group of 72 hours
pressurizer heaters . pressurizer heaters to
inoperable. OPERABLE status,

i

C. Required Action and C.1 Be in MODE 3. 6 hours
asmciated Completion
Time of Condition B not AND
met.

C.2 Be in MODE 4, 12 hours

|

|

l'
L
!
>

;
,

..

McGuire Units 1 and 2 3.4.9-1 Amendment No.
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Pressurizer
3.4.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.9.1 Verify pressurizer water level is < 92% (1600 ft'). 12 hours

SR 3.4.9.2 Verify capacity of each required group of pressurizer 92 days
heaters is > 150 kW.

McGuire Units 1 and 2 3.4.9-2 Amendment No.



I Pr:ssuriz:r Saf:ty Valv:s
| 3.4.10

!

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Pressurizer Safety Valves

LCO 3.4.10 Three pressurizer safety valves shall be OPERABLE with lift settings
> 2435 psig and s 2559 psig.,

APPLICABILITY: MODES 1,2, and 3,
MODE 4 with all RCS cold leg temperatures > 300 F.

---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,

i

B. Required Action and B.1 Be in MODE 3. 6 hours )
associated Completion |
Time not met. AND '

QR B.2 Be in MODE 4 with any 12 hours
RCS cold leg temperatures

Two or more pressurizer s 300*F.
safety valves inoperable.

!

McGuire Units 1 and 2 3.4.10-1 Amendment No.



I
i

Pressurizer Safety Valv:s j

3.4.10 |
l

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.10.1 Verify each pressurizer safety valve is OPERABLE in in accordance with
accordance with the Inservice Testing Program. the inservice
Following testing, lift settings shall be 3 460 psig and Testing Program2
s 2510 psig.

|

l

|

l

l

l

| McGuire Units 1 and 2 3.4.10-2 Amendment No.
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I
!

Pressurizar PORVs
3.4.11

! l'

|

3.4 REACTOR COOLANT SYSTEM (RCS) !

-3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

LCO 3.4.11 Each PORV and associated block valve shall be OPERABLE.

~ APPLICABILITY: MODES 1,2, and 3..-

l

ACTIONS

.....- NOT E S----------- I. .. ... .. . .. - - - - - - - - - - - - - - - - - - - - - - - - ------

1. Separate Condition entry is allowed for each PORV.

2. LCO 3.0.4 is not applicable.
I_ . .. . . ...... . ... . .. ..... ... .... .

i
j

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more PORVs A.1 Close and maintain power 1 hour
inoperable and capable to associated block etve.
of being manually
cycled.

B. One or two PORVs ---- - N OTE---------------

! inoperable and not Required Actions B.1 and B.2 are
i

capable of being not applicable to a PORV made i

manually cycled. Inoperable by Required Action |
C.2. '

. . ... .

B.1 Close associated block 1 hour
valves.

AND

B.2 Remove power from 1 hour
! associated block valves.

I
L AND

(continued)

!- McGuire Units 1 and 2 3.4.11-1 Amendment No.
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Prcssurizar PORVs
3.4.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.3 Restore one PORV to 72 hours
OPERABLE status if two
PORVs are inoperable.

C. One block valve C.1 Place associated PORV 1 hour
inoperable. switch in closed position

and verify PORV closed.

AND

C.2 Remove power from 1 hour
associated PORV.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, B, AND
or C not met.

D.2 Be in MODE 4. 12 hours

E. Three PORVs E.1 Close associated block 1 hour
inoperable and not valves,
capable of being
manually cyclcd. 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)
,

McGuire Units 1 and 2 3.4.11-2 Amendment No.
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Pressurizer PORVs
3.4.11 -

ACTIONS (continued)
.

CONDITION REQUIRED ACTION COMPLETION TIME
,

r

F. Two block valves F.1 Place associated PORV 1 hour
inoperable, switches in closed position

and verify PORVs closed.

AND

F.2 Restore one block valve to 72 hours
OPERABLE status.

G. . Three block valves G.1 Place associated PORV 1 hour
inoperable. switches in closed position <

and verify PORVs closed.

AND
,

G.2 Restore one block valve to 2 hours
OPERABLE status.

H. Required Action and H.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition F or G AND I

not met.
H.2 Be in MODE 4. 12 hours

!

)
!

I.
i

l

!

I

I

McGuire Units 1 and 2 3.4.11-3 Amendment No.
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Pressurizer PORVs I
I3.4.11

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

--------------------- N OT E lSR 3.4.11.1 - ----------- -

Not required to be met with block valve closed in
accordance with the Required Action of Condition A, B,
or E.
. . - . . . . . . . . . - - ... ..... . .

Perform a complete cycle of each block valve. 92 days
;

!

-----NOTE |SR 3.4.11.2 ---------- -

Required to be performed in MODE 3 or MODE 4 when
the temperature of all RCS cold legs is > 300 F and the
block valve closed.
. ..... ...- .... .. . .... ...... .

Perform a complete cycle of each PORV. 18 months
|

|

SR 3.4.11.3 Verify the nitrogen supply for each PORV is OPERABLE 18 months
by: j

|

a. Manually transferring motive power from the air |

supply to the nitrogen supply,

b. iwlating and venting the air supply, and

c. Operating the PORV through one complete cycle.

|
|

McGuire Units 1 and 2 3.4.11-4 Amendment No.
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LTOP Syst:m
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Low Temperature Overpressure Protection (LTOP) System

LCO 3.4.12 An LTOP System shall be OPERABLE with a maximum of one centrifugal ;

charging pump or one safety injection pump capable of injecting into the
RCS and the accumulatorn isolated and either a or b below:

a'. Two power operated relief valves (PORVs) with lift setting s 385 psig
or

b. The RCS depressurized and an RCS vent of > 2.75 square inches.
_

. . NOTE------. -- . . .. . --------------- ------ -

A PORV secured in the open position may be used to meet the RCS vent
requirement provided that its associated block valve is open and power
removed.
... . ....... .. .. . .. ..... .. . . ..

APPLICABILITY: MODE 4 when any RCS cold leg temperature is s 300 F.
MODE 5
MODE 6 when the reactor vessel head is on.

..... ... N OTE-----... .... . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

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 ;

Specification 3.4.3. I

I

McGuire Units 1 and 2 3.4.12-1 Amendment No.
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'

LTOP Syst:m ;
3.4.12 |

| l

ACTIONS

.................. NOTE--------------------------------- ------------

LCO 3.0.4 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Two centrifugal charging A.1 NOTE---- --- ---

pumps capcble of Two centrifugal charging
injecting into the RCS. pumps may be capable of

injecting into the RCS
@ during pump swap

operation for < 15 minutes.
One centrifugal charging ------ ----------

pump and one safety initiate action to verify a immediately
injection pump capable maximum of one
of injecting into the RCS. centrifugal charging pump

or one safety injection
M pump is capable of

injecting into the RCS.
Two safety injection
pumps capable of M
injecting into the RCS.

A.2.1 Verify RHR suction relief Immediately
valve is OPERABLE and
the suction isolation valves
are open.

AND |

A.2.2.1 Verify RCS cold leg Immediately
temperature > 167*F.

1

OR l

A.2.2.2 Verify RCS cold leg Immediately
temperature > 107 F and
cooldown rate < 20*F/hr.

M

(continued)

:

McGuire Units 1 and 2 3.4.12-2 Amendment No.



. . . . - - - -- - - . _ - - . ~. . _ _ - - - _.

LTOP System
3.4.12

|
( ACTIONS (continued) ||

:

| CONDITION REQUIRED ACTION COMPLETION TIME I
'

i

A. (continued) A.3 Verify two PORVs secured immediately
open and associated block
valves open and power !

removed. |
| 9.8
|

| A.4 Depressurize RCS and immediately
establish RCS vent of
2 5 square inches.4

i
!

B. An accumulator not B.1 Isolate affected 1 hour,

| isolated when the accumulator.
;'

accumulator pressure is '

greater than or equal to
1

| the maximum RCS
pressure for existing

.,

cold leg temperature i

allowed in Specification
! 3.4.3.

|
|

C. Required Action and C.1 increase RCS cold leg 12 hours
'

associated Completion temperature to > 300 F.
| Time of Condition B not

met. QB

C.2 Depressurize affected 12 hours
accumulator to less than

l the maximum RCS
pressure for existing cold
leg temperature allowed by
Specification 3.4.3.

| |

1

D. One PORV inoperable in D.1 Restore PORV to 7 days
MODE 4. OPERABLE status.

|

(continued)
|
|

| McGuire Units 1 and 2 3.4.12-3 Amendment No.
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LTOP System
3.4.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One PORV inoperable in E.1 Suspend all operations immediately
MODE 5 or 6. which could lead to a water

solid pressurizer.

AND

E.2 Restore PORV to 24 hours
OPERABLE status.

|

F. Required Action and F.1. Verify RCS cold leg 1 hour
associated Completion temperature > 167 F.

|

Time of Condition E not
met. AND

F.2 Verify RHR suction relief 1 hour
,

valve is OPERABLE and |
the suction isolation valves

'

are open.

G. fwo PORVs inoperablo. G.1 Depressurize RCS and 8 hours
establish RCS vent of

OR > 2.75 square inches.

Required Action and
associated Completion
Time of Condition C, D,
E, or F not met.

9.B

LTOP System
inoperable for any
reason other than
Condition A, B, C, D, E,
or F. s

!

McGuire Units 1 and 2 3.4.12-4 Amendment No.
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LTOP System
3.4.12 [

|

SURVEILLANCE REQUIREMENTS .

i

SURVEILLANCE FREQUENCY !

SR 3.4.12.1 Verify a maximum of one centrifugal charging pump or 12 hours
one safety injection pump is capable of injecting into the
RCS. |

,

SR 3.4.12.2 Verify each accumulator is isolated. 12 hours '

SR 3.4.12.3 Verify RHR suction isolation valves are open when the 12 hours
RHR suction relief valve is used for overpressure !
protection.

,

:

|
SR 3.4.12.4 ---------- N OT E---- !

------------- - - - - - - - - - - - - - - - - - - - -

Only required to be performed when complying with !

LCO 3.4.12.b. !

. .. ..... .. - ........ ..... . ....

Verify RCS vent 2 2.75 square inches open. 12 hours for i

unlocked open '

vent valve (s)
.

6Np,

31 days for locked
open vent valve (s)

SR 3.4.12.5 Verify PORV block valve is open for each required 72 hours
PORV.

(continued)

|

,

McGuire Units 1 and 2 3.4.12-5 Amendment No.
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LTOP Syst m
3.4.12

.

I

SURVEILLANCE REQUIREMENTS (continued) ;
i

'

SURVEILLANCE FREQUENCY
i

SR 3.4.12.6 ----------------------NOTE------------------ ---

Not required to be met until 12 hours after decreasing
RCS cold leg temperature to s 300*F. :

. . . . - . . . . . . . . . . . . . . . . . . .

t

Perform a COT on each required PORV, excluding 31 days
actuation. .

;

SR 3.4.12.7 Perform CHANNEL CALIBRATION for each required 18 months
PORV actuation channel. i

t

v

i
J

, :
*

n

i

!

.

r

:

i |

2 .

.

- |

1
,

4

McGuire Units 1 and 2 3.4.12-6 Amendment No. !
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i

RCS Op3 rational LEAKAGE
3.4.13

i

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. 389 gallons per day total primary to secondary LEAKAGE through all
steam generators (SGs); and

135 gallons per day primary to secondary LEAKAGE through anye.
one SG.

APPLICABILITY: MODES 1,2, .3, and 4.

:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RCS LEAKAGE not A.1 Reduce LEAKAGE to 4 hours
within limits for reasons within limits.
other than pressure
boundary LEAKAGE.

:

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
! 9.8

| Pressure boundary !

l LEAKAGE exists.

!

McGuire Units 1 and 2 3.4.13-1 Amendment No.
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RCS Operational LEAKAGE
3.4.13

i

SURVEILLANCE REQUIREMENTS

SURVEll. LANCE FREQUENCY :

1
S R 3. 4.1 3.1 . -------------------------- N OT E---..----..--.--- -------NOTE !

- - - - - - - -

Not required to be performed in MODE 3 or 4 until Only required to |12 hours of steady state operation. be performed '

during steady
- ..... ....... . . .. . . ._... ..-. .

state operation i

.. .....

t

Verify RCS Operational LEAKAGE is within limits by 72 hours
performance of RCS water inventory balance.

]

!

SR' 3.4.13.2 Verify steam generator tube integrity is in accordance in accordance with f
with the Steam Generator Tube Surveillance Program, the Steam |

Generator Tube ,

Surveillance '

Program ,

i

!

,

t
!

!

|
:
!

P

R

i

i

i
n

,

McGuire Units 1 and 2 3.4.13-2 Amendment No.
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RCS PlV Leakaga
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 RCS Pressure Isolation Valve (PlV) Leakage

LCO 3.4.14 Leakage from each RCS PlV shall be within limit.

APPLICABILITY: MODES 1,2, and 3,
MODE 4, except valves in the residual heat removal (RHR) flow path when

in, or during the transition to or from, the RHR mode of operation.

ACTIONS

...... .. ....- N OT E S -. . . . . . . . . . . . . . . . . . . . - - - . -

1. Separate Condition entry is allowed for each flow path.

2. Enter applicable Conditions and Required Actions for systems made inoperable by an
inoperable PlV.

.... ... . ... ..... . .... .... . ............... ..... - ....... .

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more flow paths NOTE-..----. -------------

with leakage from one or Each valve used to satisfy
more RCS PlVs not Required Action A.1 must have
within limit. 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.
.. ... ..... ......-

(continued)

i

1

McGuire Units 1 and 2 3.4.14-1 Amendment No.
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|

\

i

RCS PlV Leakags
| 3.4.14

| ACTIONS i

| |
'

CONDITION REQUIRED ACTION COMPLETION TIME
'

I

A. (continued) A.1 Isolate '.ne high pressure 4 hours '

portion of the affected
system from the low
pressure portion by use of
one closed manual,
deactivated automatic, ori

check valve.

AND
i

A.2 Restore RCS PlV to within 72 hours
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. SS hours

C. RHR System interlock C.1 Isolate the affected 4 hours
function inoperable. penetration by use of one

closed manual or
deactivated automatic
valve.

!
!

|

*

1
i

! McGuire Units 1 and 2 3.4.14-2 Amendment No.
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RCS PlV Leakage
3.4.14

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.14.1 -----------------------NOTE----------------- ---

1. Not required to be performed in MODES 3 and 4.

2. Not required to be performed on the RCS PlVs
located in the RHR flow path when in the
shutdown cooling mode of operation.

3. RCS PlVs 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 PlV is equivalent to s 0.5 In accordance with
gpm per nominal inch of va!ve size up to c Maximum of 5 the Inservice
gpm at an RCS pressure 2 2215 psig and s 2255 psig. Testing Program,

and 18 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 9 months

AND

Within 24 hours
following valve
actuation due to
automatic orI

manual action or
flow through the
valve

(continued)

McGuire Units 1 and 2 3.4.14-3 Amendment No.

,
.. . .. .. .

. .
.

___-__



_ _ _ _ _ _ _ - - . . _ - _ _ _ _ . . . . . . _ . _ _ _ _ _...__ - _ . - . . . _ _ _ _ _ _ _ . . . . . _ . . . _ . . ._,-

!

!
RCS PlV Leaktg3 |

| 3.4.14 '

! i

| SURVEILLANCE REQUIREMENTS (continued) i

SURVEILLANCE FREQUENCY f
|

- SR 3.4.14.2 Verify RHR system interlock prevents the valves from 18 months i
being opened with a simulated or actual RCS pressure ,

signal 2 425 psig.
;

|

i
;

; i

!,

'

i

|
t

t

i

I

!

l

!

|

i

|

!

i
1

|

)

l

r

!

McGuire Units 1 and 2 3.4.14-4 Amendment No.
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t

RCS Leakaga Dzt:ction Instrumsntation
3.4.15

1

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:

The containment floor and equipment sump level monitoring system,a.

| b. One containment atmosphere gaseous radioactivity monitor; and
,

1

c. Either the containment ventilation condensate drain tank level
monitor or the containment atmosphere particulate radioactivity ')
monitor. |

| i
.

|
'
,

'
,,

APPLICABILITY: MODES 1,2,3, and 4. |

l

i

| ACTIONS
|

- .... ._....N OT E----........ _ . ----------- - - - - - - ------------

LCO 3.0.4 Is not applicable. )
i

l |

!

:
'

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment floor and A.1 Perform SR 3.4.13.1. Once per 24 hours
equipment sump level,

| monitoring system AND
| inoperable.

;

j A.2 Restore containment floor 30 days
| and equipment sump level

monitoring system to
, OPERABLE status.
s

! |
|.

-

(continued)

'

|

|

|

McGuire Units 1 and 2 3.4.15-1 Amendment No.
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RCS Leakaga D:ttetion Instrum:ntation |
3.4.15

:
ACTIONS (continued)

|
CONDITION REQUIRED ACTION COMPLETION TIME

|

b B. Containment B.1 Analyze grab samples of Once per 24 hours -)
atmosphere gaseous the containment !
radioactivity monitor atmosphere. )
inoperable. 1

| 9.B

B.2 Perform SR 3.4.13.1. Once per 24 hours
!

! I
. . 1

( C. Containment C.1 Restore containment 30 days
atmosphere particulate atmosphere particulate
radioactivity monitor radioactivity monitor to |

,

L inoperable.- OPERABLE status.
i

| AND QB

| Containment ventilation C.2 Restore containment 30 days
condensate drain tank ventilation condensate
level monitor inoperable. drain tank level monitor 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

| E. All required monitors - E.1 Enter LCO 3.0.3. Immediately
| inoperable. '

|

i I

l

;

t

:

I
i

McGuire Units 1 and 2 3.4.15-2 = Amendment No.
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RCS Leakaga D:tsction Instrumsntation
3.4.15

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of the required containment 12 hours
atmosphere radioactivity monitor.

SR 3.4.15.2 Perform COT of the required containment atmosphere 92 days
radioactivity monitor.

SR 3.4.15.3 Perform CHANNEL CAllBRATION of the required 18 months
containment floor and equipment sump level monitoring
system.

i

SR 3.4.15.4 Perform CHANNEL CAllBRATION of the required 18 months
containment atmosphere radioactivity monitor.

SR 3.4.15.5 Perform CHANNEL CAllBRATION of the required 18 months
containment ventilation condensate drain tank level
monitor.

!

!

McGuire Units 1 and 2 3.4.15-3 Amendment No.
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!
!

RCS Specific Activity !
3.4.16 }

| .

;r-

! 3.4 REACTOR COOLANT SYSTEM (RCS) ih i
'

3.4.16 RCS Specific Activity .
j

!
!

!- LCO 3.4.16 L The specific activity of the reactor coolant shall be within limits. '!
| l
1 ;

l

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T.y) z 500*F.

;

i t

|

. ACTIONS

,

!
I

i CONDITION - REQUIRED ACTION COMPLETION TIME i
!,.

l

, A. DOSE EQUIVALENT Note-------------- '- - - - - - - - - -

- |-131 > 1.0 pCi/gm. LCO 3.0.4 is not applicable. )
. . ... .. .... j

b
j A.1 ' Verify DOSE Once per 4 hours !
i EQUlVALENT |-131 within . !

| the acceptable region of I

Figure 3.4.16-1.
t

!

.AN.Q

!. A.2 Restore DOSE 48 hours
L EQUlVALENT | 131 to

within limit.

f-
,

:

B. ' Gross specific activity of B.1 Be in MODE 3 with 6 hoursi

L the reactor coolant not T., < 500*F.
I within limit.
i.

(continued)

[. ,

ji

|
'

I I
-

|

McGuire Units 1 and 2' 3.4.16-1 Amendment No. 1
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RCS Sp:cific Activity i

3.4.16 j

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3 with 6 hours {
| associated Completion T. , < 500"F.

|Time of Condition A not i

,
met. '

!

l p_R_

DOSE EQUIVALENT !

l-131 in the
unacceptable region of !
Figure 3.4.16-1. '

i 1
,

|

t

| k

SURVEILLANCE REQUIREMENTS
| .\.

.

SURVEILLANCE FREQUENCY j

SR 3.4.16.1 Verify reactor coolant gross specific activity s 100/5 7 days
,

pCi/gm. !

.l

SR 3.4.16.2 --NOTE------< - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - -

!

Only required to be performed in MODE 1.
.. . . .- .. ... .

| Verify reactor coolant DOSE EQUIVALENT l-131 specific 14 days I

| activity 5 0 pCi/gm.
.

1

AND

Between 2 and
6 hours after a

! THERMAL
| POWER change

of2 15% RTP
within a 1 hour
period

(continued).,

i

McGuire Units 1 and 2 3.4.16-2 Amendment No.
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:

RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
1

1SR 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 2 48 hours. ;
.. ... .... . .. ... .. .. ...

Determine E from a sample taken in MODE 1 after a 184 days
minimum of 2 effective full power days and 20 days of !

MODE 1 operation have elapsed since the reactor was
i

last subcritical for 2 48 hours. ',

!

I

1

1

;

i

,

1

|

i

|

i
s

,

|

!

|
l

|

|

.

f

i ,a.

; i
;. .i

McGuire Units 1 and 2 3.4.16-3 Amendment No.
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| :
'

!

' RCS Sp cific Activity
; 3.4.16 :

|

|

300
t

i
,

\22

l '

E

g 200 ,

y UNACCEPT)|BLE
e- OPERATION

|t t

UJ8 . 150 Nn
g;f

. m d. ,

;;
I
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*
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0
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| PERCENT OF RATED THERM AL POWER
r

i Figure 3.4.16-1 (page 1 of 1)
Reactor Coolant DOSE EQUIVALENT |-131 Specific Activity I

Limit Versus Percent of RATED THERMAL POWER
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i

!RCS Loops- Test Exc:ptions
3.4.17

: ;

i

3.4 REACTOR COOLANT SYSTEM (RCS) >

3.4.17 RCS Loops-Test Exceptions
,

LCO 3.4.17 The requirements of LCO 3.4.4, "RCS Loops-MODES 1 and 2," may be
suspended, with THERMAL POWER < P-7. i

.i

APPLICABILITY: MODES 1 and 2 during startup and PHYSICS TESTS. :

ACTIONS

!
*

CONDITION REQUIRED ACTION COMPLETION TIME

|
A. THERMAL POWER 2 A.1 Open reactor trip breakers. Immediately

P-7.

SURVEiudNCE REQUIREMENTS

SURVEILLANCE . FREQUENCY

SR 3.4.17.1 - Verify THERMAL POWER is < P-7. 1 hour

!

|
SR 3.4.17.2. Perform a COT for each power range neutron flux-low Prior to initiation of

. and intermediate range neutron flux channel and P-7. startup and
PHYSICS TESTS

|

McGuire Units 1 and 2 3.4.17-1 Amendment No.
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Accumulators
'

3.5.1
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

LCO 3.5.1 Four ECCS accumulators shall be OPERABLE.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS pressure > 1000 psig.

.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
'

A. One accumulator A.1 Restore boron 72 hours
inoperable due to boron concentration to within
concentration not within limits,
limits.

B. One accumulator B.1 Restore accumulator to 1 hour
inoperable for reasons OPERABLE status,
other than Condition A.

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 RCS pressure to 12 hours
s 1000 psig.

D. Two or more D.1 Enter LCO 3.0.3. Immediately
accumulators
inoperable.

1

McGuire Units 1 and 2 3.5.1 -1 Amendment No.
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Accumulators
3.5.1

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.1.1 Verify each accumulator isolation valve is fully open. 12 hours

|

SR 3.5.1.2 Verify borated water volume in each accumulator is 12 hours
2 6870 gallons and s 7342 gallons. !

.

SR 3.5.1.3 Verify nitrogen cover pressure in eacii accumulator is 12 hours
2 585 psig and s 639 psig.

SR 3.5.1.4 Verify boron concentration in each accumulator is within 31 days
the limits specified in the COLR.

AND

NOTE- --

Only required to
be performed for
affected
accumulators
.- .- . . . .

Once within
6 hours after each
solution volume
increase of 2%1
of tank volume

1

that is not the I

result of addition )
from the refueling

'

water storage tank

SR 3.5.1.5 Verify power is removed from each accumulator isolation 31 days
valve operator when RCS pressure is > 1000 psig.

1

l
|

|

McGuire Units 1 and 2 3.5.1-2 Amendment No.
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ECCS-Operating
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS-Operating

LCO 3.5.2 Two ECCS trains shall be OPERABLE.

APPLICABILITY: MODES 1,2, and 3. '

. ..-NOTE----. .. ------------------------ -

In MODE 3, both safety injection (SI) pump or RHR pump 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.

ACTIONS

. CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more trains A.1 Restore train (s) to 72 hours
inoperable. OPERABLE status.

M
At least 100% of the -
ECCS flow equivalent to
a single OPERABLE
ECCS train available.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. M

B.2 Be in MODE 4. 12 hours

. McGuire Units 1 and 2 3.5.2-1 Amendment No.

_



_. - - - - - . . . _ _. . , = . . . _ . _ - .-_-_ - _ _ _ _ _ ._ . . _. .-. _

ECCS-Opsrating i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY !

! !

SR 3.5.2.1 Verify the following valves are in the listed position with 12 hours
power to the valve operator removed.

| Number Position Function
'

!
l !

! NI162A Open St Cold Leg
|' Injection
'

NI121A Closed SI Hot Leg ,

injection
NI152B Closed Sl Hot Leg

| Injection !

! N1183B Closed RHR Hot Leg !
Injection :

NI173A Open RHR Cold Leg |

Injection
4

N11788 Open RHR Cold Leg
Injection

N1100B Open St Pump RWST
Suction

| FW27A Open RHR/RWST |

Suction !

N1147A Open SlPump !
Mini-Flow

,.

SR 3.5.2.2 Verify each ECCS manual, power operated, and 31 days
automatic valve in the flow path, that is not locked,
sealed, or otherwise secured in position, is in the correct ;

position. !

SR 3.5.2.3 Verify ECCS piping is full of water. 31 days
,

(continued)

I
!

I

.

|
t

.

McGuire Units 1 and 2 3.5.2-2 Amendment No.
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ECCS-Opsrating |
3.5.2

SURVE1LLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.5.2.4 Verify each ECCS pump's developed head at the test in accordance with
flow point is greater than or equal to the required the Inservice l
developed head. Testing Program '

|
! SR 3.5.2.5 Verify each ECCS automatic valve in the flow path that is 18 months i

not locked, sealed, or otherwise secured in position,
actuates to the correct position on an actual or simulated
actuation signal.

SR 3.5.2.6 Verify each ECCS pump starts automatically on an actual 18 months
| or simulated actuation signal.

I
!

| SR 3.5.2.7 Verify, for each ECCS throttle valve listed below, each 18 months

| position stop is in the correct position.

Centrifugal Charging Safety injection,

i Pump Injection Throttle Pump Throttle
Valve Number Valve Number

N!480 N1488
N1481 N1489

| N!482 NI490
,

j NI483 NI491
.

SR 3.5.2.8 Verify, by visual inspection, each ECCS train containment 18 months|

| sump suction inlet is not restricted by debris and the
| suction inlet trash racks and screens show no evidence of

structural distress or abnormal corrosion.

!

!

:

[ McGuire Units'1 and 2 3.5.2-3 Amendment No.
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1.

ECCS - Shutdown
3.5.3

3.5 - EMERGENCY CORE COOLING SYSTEMS (ECCS)
1.

j' 3.5.3 ECCS-Shutdown

. ,

LCO 3.5.3 One ECCS train shall be OPERABLE.

, APPLICABILITY: MODE 4.
f

| ACTIONS
_

CONDITION REQUIRED ACTION COMPLETION TIME ,

A. Required ECCS residual A.1 initiate action to restore immediately
heat removal (RHR) required ECCS RHR '

subsystem inoperable. subsystem to OPERABLE i

status.
.

B. Required ECCS B.1 Restore required ECCS 1 hour !

centrifugal charging centrifugal charging
subsystem inoperable. subsystem to OPERABLE

( status,

t ,
'

C. Required Action and C.1 Be in MODE 5. 24 hours
associated Completion
Time of Condition B not

| met.
i

E

!-
|

;

|

i.

McGuire Units 1 and 2 3.5.3-1 Amendment No.
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ECCS - Shutdown
3.5.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.3.1 -----N OTE----- --- -- ---

An RHR train may be considered OPERABLE during
pressure isolation valve testing and alignment and
operation for decay heat removal, if capable of being
manually realigned to the ECCS mode of operation.

. .. .... . . .

The following SRs are applicable for all equipment
, in accordance with

required to be OPERABLE: applicable SRs

SR 3.5.2.1 SR 3.5.2.7
SR 3.5.2.3 SR 3.5.2.8
SR 3.5.2.4

.

i
l

l

McGuire Units 1 and 2 3.5.3-2 Amendment No.



RWST
3.5.4

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 The RWST shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. RWST boron A.1 Restore RWST to 8 hours
concentration not within OPERABLE status.
limits.

O.8

RWST borated water
temperature not within
limits.

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

McGuire Units 1 and 2 3.5.4-1 Amendment No.
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RWST
3.5.4

SURVEILLANCE REQUIREMENTS

| SURVEILLANCE FREQUENCY
|
|

| SR 3.5.4.1 Verify RWST borated water temperature is 2 0*F and 24 hours7
s 100*F.

l SR 3.5.4.2 Verify RWST borated water volume is 2 372,100 gallons. 7 days

|

SR 3.5.4.3 Verify RWST boron concentration is within the limits 7 days
specified in the COLR.

|

)
i

I

|

|
|

l
.i

r

I

|
,

!

|

|

.

McGuire Units 1 and 2 3.5.4-2 Amendment No.
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S:alinjaction Flow !

.

. 3.5.5
3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

'

3.5.5' Seal injection Flow !

' LCO 3.5.5 Reactor coolant pump seal injection flow shall be s 40 gpm with centrifugal I

.

charging pump operating and the charging flow control valve full open.
,

?

-- !
- APPLICABILITY: MODES 1,2, and 3.

;

! ACTIONS
I .i

e

| CONDITION REQUIRED ACTION COMPLETION TIME |
,

A. Sealinjection flow not - A.1 . Adjust manual seal 4 hours (
within limit. injection throttle valves toi

(- give a flow within limit with
!' centrifugal charging pump !

operating and the charging !

flow control valve full open. *

i

!
|- B. Required Action and B.1 Be in MODE 3. 6 hours
; associated Completion
| Time not met. AND

>

f ;

B.2 Be in MODE 4. 12 hours !
i

*

i

i

!

!

i:
L
,

;
4

'

:

L McGuire Units 1 and 2 3.5.5-1 Amendment No.
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! !

| |
i

| Seal injection Flow I

3.5.5
SURVEILLANCE REQUIREMENTS j

!

SURVEILLANCE FREQUENCY !
:

SR 3.5.5.1 -----------------------------NOTE---------- !----------

! Not required to be performed until 4 hours after the '

i Reactor Coolant System pressure stabilizes at t

| 2 2215 psig and < 2255 psig.
, ..... .. .. . ..... >

! '

i
I

Verify manual seal injection throttle valves are adjusted 31 days i
| to give a flow within limit with centrifugal charging pump !

operating and the charging flow control valve full open. :

| I

i
! T
! :

i

f '

1

l '

! <

|
<

'

-

i

i
i

i
;

|

|
i

1

|
1

| j,

i
!

i

i

|

.

McGuire Units 1 and 2 3.5.5-2 Amendment No.
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I

l'

|. Containmant
| -- 3.6.1
,

| .

f . 3.6 CONTAINMENT SYSTEMS
>

3.6.1 Containment;

|
'

|- LCO 3.6.1 . Containment shall be OPERABLE.
!

| .

i

| ' APPLICABILITY: MODES 1,2,3, and 4.
i
!

ACTIONS

|
'

CONDITION REQUIRED ACTION COMPLETION TIME i

:

A. Containment inoperable. A.1 Restore containment to 1 hour :

OPERABLE status.
,

i

B. Required Action and B.1 tie in MODE 3. 6 hours
associated Completion - !

. Time not met. AND |
|
. t

B.2 Be in MODE 5. 36 hours
! ,

!
!

[
f

SURVElLLANCE REQUIREMENTS
:

SURVEILLANCE -- FREQUENCY

SR 3.6.1.1 ------------------------ NOTE ;- - - - - - - - - - - - - - - - - -

The space between each dual ply bellows assembly on
penetrations between the containment building and
annulus shall be vented to the annulus during Type A :
tests. !

<

\*

Perform required visual examinations and Type A In accordance with
~

leakage rate testing in accordance with the Containment the Containment
Leakage Rate Testing Program. Leakage Rate

Testing Program,.

i

; (continued)
.

: McGuire Units 1 and 2 3.6.1-1 Amendment No.
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Containment
3.6.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.1.1 N OTE-------------- - - - - - - - - - - - - - - - - - - - - - - ----- ----

1. Following each Type A test, the space between
each dual-ply bellows assembly shall be
subjected to a low pressure test at 3 to 5 psig to
verify no detectable leakage, or the assembly
shall be subjected to a leak test with the pressure
on the containment side of the assembly at P..

2. Type C tests on penetrations M372 and M373
may be performed without draining the
glycol-water mixture from the seats of their NOTE )
diaphragm valves if meeting a zero indicated SR 3.0.2 is not 1

leakage rate (not including instrument error). applicable |
..... ..

..

Perform required Type B and C leakage rate testing, in accordance with
except for containment air lock testing and valves with 10 CFR 50,
resilient seals, in accordance with 10 CFR 50, Appendix Appendix J,
J, Option A, as modified by approved exemptions. Option A, as

modified by
The leakage rate acceptance criterion is s 1.0 L., approved
However, during the first unit startup following testing exemptions
performed in accordance with 10 CFR 50, Appendix J,
Option A, as modified by approved exemptions, the
leakage rate acceptance criteria are < 0.6 L for the Type
B and Type C tests.

|
|

McGuire Units 1 and 2 3.6.1-2 Amendment No.
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v

Containment Air Locks;

, 3.6.2
<

.

3.6 CONTAINMENT SYSTEMS
i ,

'

3.6.2 Containment Air Locks
:

LCO 3.6.2 - Two containment air locks shall be OPERABLE.
.

'j

$

APPLICABILITY:' MODES 1,2,3, and 4.

ACTIONS
i4

. . NOTES :, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ----

; J1. Entry and exit is permissible to perform repairs on the affected air lock components.
;

.

| 2. Separate Condition entry is allowed for each. air lock.
' ,

.
.

.
- i

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. '

;- ._ ._. . .. . . _ . .. .... . ..

,i

i ,

;

CONDITION REQUIRED ACTION COMPLETION TIME i

;: A. One or more
.

-NOTES-- ---------- |
----

; containment airlocks 1. Required Actions A.1, A.2, !

! with one containment air and A.3 are not applicable
!: lock door inoperable. if both doors in the same '

air lock are inoperable and; x-
0 Condition C is entered.i

$' 2. Entry and exit is
: . permissible for 7 days
: under administrative i

. controls if both air locks are |
inoperable..

..... . . ..

(continued)

McGuire Units 1 and 2 3.6.2-1 Amendment No.



Containm:nt 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)

McGuire Units 1 and 2 3.6.2-2 Amendment No.



Containmsnt Air Locks
3.6.2 !

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One or more N OT E S------------------- ---- '

containment air locks 1. Required Actions B.1, B.2,
with containment air lock and B.3 are not applicable
interlock mechanism if both doors in the same

,

inoperable. air lock are inoperable and
Condition C is entered.

2. Entry and exit of
containment is permissible
under the control of a
dedicated individual.

... . ....... . .

B.1 Verify an OPERABLE door 1 hour |
is closed in the affected air
lock.

AND

B.2 Lock an OPERABLE door 24 hours
closed in the affected air

,

lock. '

AND
,

B.3 ------ N OT E-------------- !
--

Air lock doors in high
_

radiation areas may be :
verified locked closed by I

administrative means.
.... ........

Verify an OPERABLE door Once per 31 days
is locked closed in the !
affected air lock.

(continued)

!
l

|

!
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Containm::nt Air Locks
3.6.2

ACTIONS (continued)
I

CONDITION REQUIRED ACTION COMPLETION TIME ,

l

C. One or more C.1 Initiate action to evaluate immediately
containment air locks overall containment
inoperable for reasons leakage rate per
other than Condition A LCO 3.6.1.
or B.

AND

C.2 Verify a door is closed in 1 hour '

the affected air lock.

AND

C.3 Restore air lock to 24 hours
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

McGuire Units 1 and 2 3.6.2 4 Amendment No.
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Containm:nt Air Locks
3.6.2,

SURVEILLANCE REQUIREMENTS

|
SURVEILLANCE FREQUENCY {

SR 3.6.2.1 .---- N OT E--------------------- I- - - - - - - ------
-

1. An inoperable air lock door does not invalidate the
previous successful performance of the overall air
lock leakage test. ,

---NOTE-------
.

--

2. Results shall be evaluated against acceptance SR 3.0.2 is not
criteria applicable to SR 3.6.1.2. applicable

. .. ... ... ....... .... ...- ..... . ... ... .....

Perform required air lock leakage rate testing in in accordance with
'

accordance with 10 CFR 50, Appendix J, Option A, as 10 CFR 50,
modified by approved exemptions. Appendix J,

Option A, as
The acceptance criteria for air lock testing are: modified by I

<

approved
a. Overall air lock leakage rate is s 0.05 L. when exemptions

tested at 2 P,.

; b. For each door, leakage rate is < 0.01 L when
tested at 214.8 psig.4

1

SR 3.6.2.2 Perform a pressure test on each inflatable air lock door 6 months,

seal and verify door seal leakage is < 15 secm.
.
9

SR 3.6.2.3 Verify only one door in the air lock can be opened at a 18 months
time. ;

i

'

:

McGuire Units 1 and 2 3.6.2-5 Amendment No. |
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Cont:inm:nt isolation Valv s
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment isolation Valves

LCO 3.6.3 Each containment isolation valve shall be OPERABLE.

I
;
.

APPLICABILITY: MODES 1,2,3, and 4.
i

|

ACTIONS

-------------- N OT E S---- -- - - - - - - - ------ -------- - - - - - - - -

1. Penetration flow path (s) except for containment purge supply and/or exhaust isolation
valves for the lower compartment and instrument room 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.

CONDITION REQUIRED ACTION COMPLETION TIME

A. -----------N OT E---------- A.1 Isolate the affected 4 hours
Only applicable to penetration flow path by
penetration flow paths use of at least one closed
witn two containment and de-activated automatic I
isolation valves. valve, closed manual 1

valve, blind flange, or- - - - - - - ----

check valve inside
|

One or more penetration containment with flow
flow paths with one through the valve secured.
containment isolation
valve inoperable except AND
for purge valve or
reactor building bypass
leakage not within limit.

(continued)

1

McGuire Units 1 and 2 3.6.3-1 Amendment No.
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Containm:nt isolation Valv:s
3.6.3

,

,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 ---------- N OT E--
Isolation devices in high
radiation areas may be
verified by use of
administrative means.
.... .. . . .

Verify the affected Once per 31 days for
penetration flow path is isolation devices
isolated. outside containment j

AND )
Prior to entering
MODE 4 from
MODE 5 if not
performed within the
previous 92 days for j

isolation devices
inside containment

B. ----------- N OT E----------- B.1 Isolate the affected 1 hour
Only applicable to penetration flow path by
penetration flow paths use of at least one closed i

with two containment and de-activated automatic '

isolation valves. valve, closed manual
valve, or blind flange.- - - - - - - - - - - - - - - -

One or more penetration
flow paths with two
containment isolation
valves inoperable except
for purge valve or
reactor building bypass
leakage not within limit.

(continued)

McGuire Units 1 and 2 3.6.3-2 Amendment No.
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!

Containm:nt Isolation Valv:s
3.6.3

|

|- ACTIONS (continued)
|

CONDITION REQUIRED ACTION COMPLETION TIME
|

C. ------- N OT E-------- C.1 Isolate the affected 72 hours
Only applicable to penetration flow path by
penetration flow paths use of at least one closed

; with only one and de-activated automatic
'

containment isolation valve, closed manual
valve and a closed valve, or blind flange.

t system.

| AND. .... .... ~

One or more penetration C.2 ----------- N OT E
flow paths with one isolation devices in high
containment isolation radiation areas may be
valve inoperable. verified by use of

administrative means.
....... ... .. ...

i

Verify the affected Once per 31 days
penetration flow path is
isolated.

D. Reactor building bypass D.1 Restore leakage within 4 hours
leakage not within limit. limit.

|

| E. One or more penetration E.1 Isolate the affected 24 hours
I flow paths with one or penetration flow path by

more containment purge use of at least one closed
valves not within purge and de-activated automatic

l valve leakage limits. valve, closed manual valve,
or blind flange.

AND

(continued)

!
|

|

| McGuire Units 1 and 2 3.6.3-3 Amendment No.
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Containment Isolation Velves
'

3.6.3
,

ACTIONS

i
CONDITION REQUIRED ACTION COMPLETION TIME :

E. (continued) E.2 --------- N OTE-~~ . 1

Isolation devices in high
radiation areas may be
verified by use of
administrative means.

)
.... ......... ..

Verify the affected Once per 31 days for
penetration flow path is isolation devices
isolated. outside containment

AND I

Prior to entenng
|

MODE 4 from
j

MODE 5 if not ;

performed within the
previous 92 days for

i

isolation devices |
inside containment

AND

E.3 Perform SR 3.6.3.6 for the Once per
resilient seal purge valves 92 days
closed to comply with
Required Action E.1.

i

F. Required Action and F.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

F.2 Be in MODE 5. 36 hours |

McGuire Units 1 and 2 3.6.3-4 Amendment No.
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Containmsnt Isolation Valves
3.6.3,

=

i !
! SURVEILLANCE REQUIREMENTS
,

SURVElLLANCE FREQUENCY,

ISR 3.6.3.1 Verify each containment purge valve for the lower 31 days
compartment and instrument room is sealed closed,
except for one purge valve in a penetration flow path
while in Condition E of this LCO.

:

SR 3.6.3.2 Verify each containment purge and exhaust isolation 31 days
valve for the upper compartment is closed, except when
the valves are open for pressure control, ALARA or air
quality considerations for personnel entry, or for !

Surveillances that require the valves to be open.

SR 3.6.3.3 --------- N OT E-- ------- - --- ----

Valves and blind flanges in high radiation areas may be
verified by use of administrative controls.

. . ...... ...... . ... ..... .

Verify each containment isolation manual valve and blind 31 days
flange that is located outside containment or annulus 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.

'

(continued)

|
,

McGuire Units 1 and 2 3.6.3-5 Amendment No.
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Containment isolation Valv:s
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.3.4 N OTE-------------- --- - - - - - ~ ~ -- -----

Valves and blind flanges in high radiation areas may be
verified by use of administrative controls.

. . . . . . - ...... ... . ..

Verify each containment isolation manual valve and blind Prior to entering
flange that is located inside containment or annulus and MODE 4 from
not locked, sealed, or otherwise secured and required to MODE 5 if not
be closed during accident conditions is closed, except for performed within
containment isolation valves that are open under the previous
administrative controls. 92 days

SR 3.6.3.5 Verify the isolation time of automatic power operated in accordance with
containment isolation valve is within limits. the inservice

Testing Program

SR 3.6.3.6 Perform leakage rate testing for containment purge lower 184 days
and upper compartment and Instrument room valves with
resilient seats. AND

within 92 days
after opening the
valve

,

SR 3.6.3.7 Verify each automatic containment isolation valve that is 18 months
not locked, sealed or otherwise secured in position,
actuates to the isolation position on an actual or
simulated actuation signal.

(continued)

I
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Containment isolation Valvss
3.6.3

S_URVEILLANCE REQUIREMENTS (continued)
,

SURVEILLANCE FREQUENCY i

;

SR 3.6.3.8 ------------------------ N OT E-- - t---- -----

Penetrations not individually testable shall be determined -------- N OTE ;
to have no visible leakage when tested with soap SR 3.0.2 is not ;
bubbles, applicable. j

i

Verify the combined leakage rate for all reactor building In accordance
'

bypass leakage paths is s 0.07 L. when pressurized to with 10 CFR 50, >

P.,14.8 psig. Appendix J, as
,

modified by
approved ;

exemptions, for !

Type B and C !
testable '

penetrations
!

AND !

t

During SR 3.6.1.1
Type A tests for
penetrations not

,

individually
testable !

,

|
4

|
l

1
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Containm:nt Pr:ssurs ]
3.6.4

'

i

!

l
3.6 CONTAINMENT SYSTEMS 1

3.6.4 Containment Pressure
i 1

LCO 3.6.4 Containment pressure shall be 2 -0.3 psig and s +0.3 psig.

|

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS
!

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment pressure A.1 Restore containment 1 hour ;

not within limits. pressure to within limits.
I
!

I
B. Required Action and B.1 Be in MODE 3. 6 hours

'

associated Completion
Time not met. AND

I
B.2 Be in MODE 5. 36 hours j

I

i
i

SURVEILLANCE REQUIREMENTS

i

SURVEILLANCE FREQUENCY !

i

SR 3.6.4.1 Verify containment pressure it within limits. 12 hours
I.

|

!
|

| McGuire Units 1 and 2 3.6.4-1 Amendment No.
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Contrinm:mt Air Temp::rctura

| 3.6.5

[ 3.6 CONTAINMENT SYSTEMS
i

3.6.5 Containment Air Temperature

i

LCO 3.6.5 Containment average air temperature shall be:

a. 2 75 F and s 100 F for the containment upper compartment, and
!

b. 2100 F and s 120 F for the containment lower compartment. 1

i

. .N OT E S-------------- |
. . . . . . . - ---- ----

1. The minimum containment average air temperature in MODES 2,3,
and 4 may be reduced to 60 F.

r

2. Containment lower compartment temperature may be between
; 120 F and 125 F for up to 90 cumulative days per calendar year

provided lower compartment temperature average over the previous
365 days is less than 120 F. Within this 90 cumulative day period,,

lower compartment temperature may be between 125 F and 135 F
! for 72 cumulative hours.
..

; . . . . .. . ... ... . . . .

t

; |

it

,
i

| APPLICABILITY: MODES 1,2,3, and 4. )
:

|

| ACTIONS

I CONDITION REQUIRED ACTION COMPLETION TIME
,

|

|
|

L A. Containment average air A.1 Restore containment 8 hours
| temperature not within average air temperature to
! limits. within limits.

;

B. Required Action and 8.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

:

|

.

McGuire Units 1 and 2 3.6.5-1 Amendment No.
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Containm nt Air Temp rature
3.6.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment upper compartment average air 24 hours
temperature is within limits.

SR 3.6.5.2 Verify containinent lower compartment average air 24 hours
temperature is within limits.

,:,,

McGuire Units 1 and 2 3.6.5-2 Amendment No.
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i. )
: ,

! Containment Sprey System
3.6.6 :

|

3.6 CONTAINMENT SYSTEMS|

I
3.6.6 . Containment Spray System

!

LCO 3.6.6 . Two containment spray trains shall be OPERABLE. |
!

|

APPLICABILITY: MODES 1,2,3, and 4.
)

' ACTIONS 1

, ,

!
l

CONDITION REQUIRED ACTION COMPLETION TIME
! I

'

A. One containment spray A.1 Restore containment spray 72 hours i

,

train inoperable. train 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 )

i

i

! l

.

SURVEILLANCE REQUIREMENTS

:

SURVEILLANCE FREQUENCY

SR 3.6.6.1 Verify each containment spray manual, power operated, 31 days |

|- and automatic valve in the flow path that is not locked,
|

sealed, or otherwise cccured in position is in the correct !
,

'

position.~ i

(continued)
|
L

;

- McGuire Units 1 and 2 3.6.6-1 Amendment No.
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Containmsnt Spray System
3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
_

SR 3.6.6.2 Verify each containment spray pump's developed head at in accordance with ;
the flow test point is greater than or equal to the required the Inservice
developed head. Testing Program

i

SR 3.6.6.3 Verify each automatic containment spray valve in the flow 18 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 3.6.6.4 Verify each containment spray pump starts automatically 18 months
on an actual or simulated actuation signal.

f

SR 3.6.6.5 Verify that each spray pump is de-energized and 18 months
. prevented from starting upon receipt of a terminate signal
and is allowed to start upon receipt of a start permissive '

from the Containment Pressure Control System (CPCS).

SR 3.6.6.6 Verify that each spray pump discharge valve closes or is 18 months
prevented from opening upon receipt of a terminate
signal and is allowed to open upon receipt of a start
permissive from the Containment Pressure Control
System (CPCS).

SR 3.6.6.7 Verify each spray nozzle is unobstructed. 10 years

i

I

|

l

McGuire Units 1 and 2 3.6.6-2 Amendment No.
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;
1

Hydrogsn Recombinars !
3.6.7 ;

;

3.6 CONTAINMENT SYSTEMS ;

i

3.6.7 Hydrogen Recombiners j

i

LCO 3.6.7 Two hydrogen recombiners shall be OPERABLE.
.

,

!

APPLICABILITY: MODES 1 and 2. ;

i

ACTIONS I
!.
1

CONDITION REQUIRED ACTION COMPLETION TIME ,

:

A. One hydrogen A.1 - ---------NOT E------------ i
recombiner inoperable. LCO 3.0.4 is not

,

applicable.
.,

.. .. . . . . .

Restore hydrogen 30 days ;

recombiner to OPERABLE ,'
status.

J

B. . Required Action and B.1 Be in MODE 3. 6 hours - i
associated Completion

q
Time not met. t

!.
__

i

!

i

McGuire Units 1 and 2 3.6.7 1 Amendment No.
,
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|

Hydrogsn R:: combiners
3.6.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY j
|

SR 3.6.7.1 Perform a system functional test for each hydrogen 18 months
recombiner. '

SR 3.6.7.2 Visually examine each hydrogen recombiner enclosure 18 months
and verify there is no evidence of abnormal conditions.

i

SR 3.6.7.3 Perform a resistance to ground test for each heater 18 months
phase.

-

I

|

I

McGuire Units 1 and 2 3.6.7-2 Amendment No.
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HSS
3.6.8!-

,

;,

|
'

3.6 CONTAINMENT SYSTEMS j

!>
!- 3.6.8 Hydrogen Skimmer System (HSS)

LCO 3.6.8 Two HSS trains shall be OPERABLE.
>

I ,

)
APPLICABILITY: . MODES 1 and 2. -

.
8

:
ACTIONS i

!

CONDITION REQUIRED ACTION COMPLETION TIME

t

i A. - One HSS train A.1 - N OT E------------------

| inoperable. LCO 3.0.4 is not
'

'

|- applicable. '

:

!

!. Restore HSS train to 30 days |
| OPERABLE status. 8

, ,

t

i-

B. Required Action and. B.1 Be in MODE 3. 6 hours .

associated Completion
'

i,

. Time not met.' :

!>

!

l. i

l

,.

l
'

.

I l
i

,

1

II
:

I.~
;

,

,

i. j
1

i

r- McGuire Units 1 and 2 3.6.8-1 Amendment No.
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.

|
|

HSS !

3.6.8 i

||

!

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.8.1 Operate each HSS train for 215 minutes. 92 days

|

SR 3.6.8.2 Verify the fan motor current is s 21.5 amps when the fan 92 days,

speed is 2 3579 rpm and s 3619 rpm with the hydrogen
skimmer fan operating and the motor operated suction
valve closed.

SR 3.6.8.3 Verify the motor operated suction valve opens 92 days
automatically and the hydrogen skimmer fans receive a
start permissive signal from the Containment Pressure
Control Systern.

SR 3.6.8.4 Verify each HSS train starts on an actual or simulated 92 days
actuation signal after a delay of 2 8 minutes and s 10
minutes.

!

|
1

|

I

McGuire Units 1 and 2 3.6.8-2 Amendment No.
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HMS
3.6.9

3.6 CONTAINMENT SYSTEMS

3.6.9 Hydrogen Mitigation System (HMS)

LCO 3.6.9 Two HMS trains shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One HMS train A.1 Restore HMS train to 7 days
inoperable. OPERABLE status.

OB

A.2 Perform SR 3.6.9.1 on the Once per 7 days
OPERABLE train.

B. One containment region B.1 Restore one hydrogen 7 days
with no OPERABLE ignitor in the affected
hydrogen ignitor. containment region to

OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

I

l

|

l
;

'

McGuire Units 1 and 2 3.6.9-1 Amendment No.
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| HMS
3.6.9

SURVEILLANCE REQUIREMENTS
|

SURVEILLANCE FREQUENCY

SR 3.6.9.1 Energize each HMS train power supply breaker and 92 days
verify 2 34 ignitors are energized in each train. ;

|
'

i

|

SR 3.6.9.2 Verify at least one hydrogen ignitor is OPERABLE in 92 days |
each containment region.

)
| SR 3.6.9.3 Energize each hydrogen ignitor and verify temperature is 18 months

21700 F.

!

I

!

!

I

l i,,

1
,

1

l

,

l

McGuire Units 1 and 2 3.6.9-2 Amendment No. I
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'

; AVS
| 3.6.10

|

3.6 CONTAINMENT SYSTEMS

3.6.10 Annulus Ventilation System (AVS)

|: .

LCO 3.6.10 Two AVS trains shall be OPERABLE.
'

a

| APPLICABILITY: - MODES 1,2,3, and 4.
!

ACTIONS I
1

CONDITION REQUIRED ACTION COMPLETION TIME
.

l

| A. One AVS train A.1 Restore AVS train to 7 days
inoperable. OPERABLE status.

B.' One or more AVS. B.1 Restore AVS train (s) 7 days
train (s) heater - heater to OPERABLE i

! inoperable. status. I
,

| Y
B.2 initiate action in 7 days

accordance with
Specification 5.6.6.

C. Required Action and C.1 Be in MODE 3. 6 hours ;
associated Completion 1

Time not met.- AND !

L C.2 Be in MODE 5. 36 hours

!

..

|

l'

I
{.:

,

,.

McGuire Units 1 and 2- 3.6.10 1 Amendment No.
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AVS
3.6.10

SURVEILLANCE REQUIREMENTS '

i
,

SURVEILLANCE FREQUENCY
!

SR 3.6.10.1 Operate each AVS train for 210 continuous hours with 31 days
,

heaters operating.
i

SR 3.6.10.2 Perform required AVS filter testing in accordance with the in accordance with
Ventilation Filter Testing Program (VFTP). the VFTP i

!

SR 3.6.10.3 . Verify each AVS train actuates on an actual or simulated 18 months ,

actuation signal.
1

SR 3.6.10.4 Verify each AVS filter cooling bypass valve can be 18 months

| opened. >

,

!

SR 3.6.10.5 Verify each AVS train flow rate is 2 7200 cfm and 5 8800 18 months :

'cfm.

.

.

c

!

|

|

|

:
;

.

McGuire Units 1 and 2 3.6.10-2 Amendment No.
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ARS' !
3.6.11

-

3.6 CONTAINMENT SYSTEMS '

:
3.6.11 Air Return System (ARS)

i

LCO 3.6.11 Two ARS trains shall be OPERABLE. i

,

!
APPLICABILITY: MODES 1,2,3, and 4. ,

t
- i
ACTIONS

i

| CONDITION REQUIRED ACTION COMPLETION TIME I

A. One ARS train A.1 - Restore ARS train to 72 hours |
inoperable. OPERABLE status.

,

.

. B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion !

Time not met. _AJQ s

.

B.2 Be in MODE 5. 36 hours

i

!
,

|
. ; SURVEILLANCE REQUIREMENTS

.t.
SURVEILLANCE FREQUENCY

-

-

ISR 3.6.11.1 Verify each ARS fan starts on an actual or simulated 92 days :

actuation signal, after a delay of 2 8 minutes and
s 10 minutes, and operates for 215 minutes. L

j /-

,

(continued) i

L ;,

,

.
-;

)- McGuire Units 1 and 2 - 3.6.11-1 Amendment No.
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ARS
3.6.11

SURVEILLANCE REQUIREMENTS (continued)

'SURVEILLANCE FREQUENCY

i

SR 3.6.11.2 Verify, with the ARS fan damper closed and with the 92 days r

bypass dampers open, each ARS fan motor current is
s 32.0 amps when the fan speed is 2 840 rpm and s 900

| mm.
| >

|

SR 3.6.11.3 Verify, with the ARS fan not operating, each ARS motor 92 days
operated damper opens automatically on an actual or

! simulated actuation signal after a delay of 2 9 seconds
| and s 11 seconds.

,

!

SR 3.6.11.4 Verify the check damper is open with the air return fan 92 days!

! operating.
!

'

SR 3.6.11.5 Verify the check damper is closed with the air return fan 92 days
not operating.

I

SR 3.6.11.6 Verify that each ARS fan is de-energized or is prevented 18 months
from starting upon receipt of a terminate signal and is
allowed to start upon receipt of a start permissive from
the Containment Pressure Control System (CPCS).

.

SR 3.6.11.7 Verify that ARS fan motor. operated damper is allowed to 18 months |
open upon receipt of a start permissive from the

| Containment Pressure Control System (CPCS) and is |
prevented from opening in the absence of a start ~

permissive.

!
;

i

i

.

| - McGuire Units 1 and 2 3.6.11-2 Amendment No.
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| Ic3 B::d
3.6.12

3.6 CONTAINMENT SYSTEMS

3.6.12 Ice Bed

LCO 3.6.12 The ice bed shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Ice bed inoperable. A.1 Restoro ice bed to 48 hours
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

SURVEILLANCE REQUIREMENTS

'
SURVEILLANCE FREQUENCY

.

SR 3.6.12.1 Verify maximum ice bed temperature is s 27*F. 12 hours

(continued)

| McGuire Units 1 and 2 3.6.12-1 Amendment No.
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|

Ic3 Bsd
3.6.12

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.12.2 Verify total weight of stored ice is 2 2,099,790 lb by: 9 months

a. Weighing a representative sample of 2144 ice
baskets and verifying each basket contains
21081 lb of ice; and

b. Calculating total weight of stored ice, at a 95%
confidence level, using all ice basket weights

i
determined in SR 3.6.12.2.a. -

!

| SR 3.6.12.3 Verify azimuthal distribution of ice at a 95% confidence 9 months !

level by subdividing weights, as determined by
SR 3.6.12.2.a, into the following groups:

a. Group 1 -bays 1 through 8;

b. Group 2-bays 9 through 16; and,

!

! c. Group 3-bays 17 through 24.
5

,

; The average ice weight of the sample basksts in each
| group from radial rows 1,2,4,6,8, and 9 shall be
i
.

21081 lb.
|

!

| (continued)
!

!

!
.

1
i
i

!

!

!

)

i

McGuire (> nits 1 and 2 3.6.12-2 Amendment No.
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1

Ice Bad
3.6.12 )

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.12.4 ------------- NOTE----------- - -----

This SR is not applicable to the lower inlet plenum
support structures and turning vanes until after a unit
outage of sufficient duration to perform the SR
subsequent to August 12,1998.
. . . . . -

... ... ...

| Verify, by visual inspection, accumulation of ice or frost 9 months for
on structural members comprising flow channels through structural
the ice condenser is s 0.38 inch thick, members other.

than the lower
inlet plenum
support structures

t and turning vanes
!

! AND

18 months for the ,

lower inlet plenum
support structures
and turning vanes

SR 3.6.12.5 Verify by chemical analyses of at least nine 18 months
representative samples of stored ice:

a. Boron concentration is 21800 ppm; ar.d

|_ b. pH is 2 9.0 and s 9.5.

SR 3.6.12.6 Visually inspect, for detrimental structural wear, cracks, 40 months
corrosion, or other damage, two ice baskets from each

| azimuthal group of bays. See SR 3.6.12.3.

i
i

I

,

i
,

McGuire Units 1 and 2 3.6.12-3 Amendment No.
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Ic3 Cond:ns:r Doors
3.6.13

3.6 CONTAINMENT SYSTEMS

3.6.13 Ice Condenser Doors

- LCO 3.6.13 The ice condenser inlet doors, intermediate deck doors, and top deck
doors shall be OPERABLE and closed.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

. ..N OTE------------..... ... . . ------- --- - - - - - - - - - - - - - - - - - - - - - - -

Separate Condition entry is allowed for each ice condenser door.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more ice A.1 Restore door to 1 hour
condenser doors OPERABLE status.
inoperable due to being
physically restrained

. from opening.

B.' One or more ice B.1 Verify maximum ice bed Once per 4 hours
condenser doors temperature is s 27 F.
inoperable for reasons
other than Condition A AND

'

- or not closed.j

B.2 Restore ice condenser door 14 days
to OPERABLE status and
closed positions.

t.

!
'-

(continued)

,

McGuire Units 1 and 2 3.6.13-1 . Amendment No.
i
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Ica Condanser Doors
3.6.13

| ACTIONS (continued)
|

CONDITION REQUIRED ACTION COMPLETION TIME |

| C. Required Action and C.1 Restore ice condenser door 48 hours
; associated Completion to OPERABLE status and

Time of Condition B not closed position,
met.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion

1

Time of Condition A or C AND !
not met.

|D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

.

SURVEILLANCE FREQUENCY

|,

| SR 3.6.13.1 Verify all inlet doors indicate closed by the inlet Door 12 hours
Position Monitoring System.

SR 3.6.13.2 Verify, by visual inspection, each intermediate deck door 7 days !

| is closed and not impaired by ice, frost, or debris.

|

SR 3.6.13.3 Verify, by visual inspection, each top deck door: 92 days

i a. Is in place; and

i b. Has no condensation, frost, or ice formed on the '

| door that would restrict its opening. !

(continued)

t-

!

l

! McGuire Units 1 and 2 3.6.13-2 Amendment No.
1

!



Ic3 Cond:nser Doors
3.6.13

SURVElLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.13.4 Verify, by visual inspection, each inlet door is not 18 months
impaired by ice, frost, or debris.

SR 3.6.13.5 Verify torque required to cause each inlet door to begin 18 months
to open is 5 675 in-lb.

SR 3.6.13.6 Perform a torque test on each inlet door. 18 months

SR 3.6.13.7 Verify for each intermediate deck door: 18 months

a. No visual evidence of structural deterioration;

b. Free movement of the vent assemblies; and

c. Free movement of the door.

!

| McGuire Units 1 and 2 3.6.13-3 Amendment No.
i
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^

Divider Barrier Integrity |

3.6.14

3.6 CONTAINMENT SYSTEMS

3.6.14 Divider Barrier Integrity

LCO 3.6.14 Divider barrier integrity shall be maintained.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---NOTE--. A.1 Restore personnel access 1 hour--

For this action, separate doors and equipment
Condition entry is hatches to OPERABLE

\ allowed for each status and closed
personnel access door positions.
or equipment hatch.
s .. . - . .

One or more personnel
access doors or
equipment hatches open
or inopera'sle, other than
for personnel transit
entry.

B. Divider barrier seal B.1 Restore seal to 1 hour
inoperable. 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 5. 36 hours

McGuire Units 1 and 2 3.6.14-1 Amendment No.
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,

IDividar Barrisr Integrity,

3.6.14

i '

;
,

SURVElLLANCE REQUIREMENTS
;

i SURVEILLANCE FREQUENCY
'

; 4

*;
'

SR 3.6.14.1 Verify, by visual inspection, all personnel access doors Prior to entering
and equipment hatches between upper and lower MODE 4 from,

containment compartments are closed. MODE 5
?

'

SR 3.6.14.2 Verify, by visual inspection, that the seals and sealing Prior to final
,

surfaces of each personnel access door and equipment closure after each '

hatch have: opening ;

u. No detrimental misalignments; AND

b. No cracks or defects in the sealing surfaces; and --------NOTE
Only required for,

c. No apparent deterioration of the seat materia!. seals made of ,

resilient materials,
- .. . ....,

i,

; 10 years i

-i
,

SR 3.6.14.3 Verify, by visual inspection, each personnel access door After each
or equioment hatch that has been opened for personnel opening
transit entry is closed.

!

I

SR 3.6.14.4 Remove two divider barrier seal test coupons and verify 18 months 1

both test coupons' tensile strength is 2 39.7 psi.
i
'

i
(conti 'ued)

;.
I

1 |
4

1,,,

!

,

McGuire Units 1 and 2 3.6.42 Amendment No.
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Divider Barrisr Int grity
3.6.14

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
l
|

| SR 3.6.14.5 Visually inspect 2 95% of the divider barrier seallength, 18 months
and verify:

a. Seal and seat mounting bolts are properly
installed; and

|

| b. Seal material shows no evidence of deterioration
due to holes, ruptures, chemical attack, abrasion,
radiation damage, or changes in physical
appearance.

|

|

|

|

|

|

|

|

|

McGuire Units 1 and 2 3.6.14-3 Amendment No.
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I
Containm:nt Racirculation Drains '

3.6.15
i

l

3.6 CONTAINMENT SYSTEMS i
i
!

3.6.15 Containment Recirculation Drains '

LCO 3.6.15 The ice condenser floor drains and the refueling canal drains shall be
OPERABLE.

' APPLICABILITY: MODES 1,2,3, and 4.
|
i

ACTIONS I

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ice condenser floor A.1 Restore ice condenser floor 1 hour i
'

drain inoperable. drain to OPERABLE status. |
!

!*

,

B. One refueling canal B.1 Restore refueling canal 1 hour- !,

drain inoperable. drain 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 5. 36 hours '

;

,

;

'

1

i

|

McGuire Units 1 and 2 3.6.15-1 Amendment No.
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Containm::nt Recirculation Drains
3.6.15

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.15.1 Verify, by visual inspection, that: Prior to entering
MODE 4 from

4

a. Each refueling canal drain valve is locked open; MODE 5 after
each partial or

b. Each refueling canal drain is not obstructed by complete fill of the
debris; and canal,

SR 3.6.15.2 Verify, by visual inspection, that no debris is present in 92 days
the upper compartment or refueling canal that could
obstruct the refueling canal drain.

SR 3.6.15.3 Verify for each ice condenser floor drain that the: 18 months.

a. Valve opening is not impaired by ice, frost, or
debris;

4

b. Valve seat shows no evidence of damage;

c. Valve opening force is s 66 lb; anJ

d. Drain line from the ice condenser floor to the
lower compartment is unrestricted.

,

M

i

i
|

|
|

McGuire Units 1 and 2 3.6.15-2 Amendment No.
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I

Reactor Building
3.6.16

3.6 CONTAINMENT SYSTEMS
. . I

.- 3.6.16 Reactor Building

|
l

LCO 3.6.16 The reactor building shall be OPERABLE. !
!

- APPLICABILITY: MODES 1,2,3, and 4. !
,

!

ACTIONS

|
CONDITION REQUIRED ACTION COMPLETION TIME

'

1

A. Reactor building A.1 Restore reactor building to 24 hours
inoperable. OPERABLE status.

!

I

: 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
!
t

i

r

( SURVElLLANCE REQUIREMENTS
!
!

| SURVEILLANCE FREQUENCY
L

SR 3.6.16.1 Verify each door in each access opening is closed, 31 days
except when the access opening is being used for
normal transit entry and exit; then, at least one door shall
be closed.

p

I
(continued) ;

|
|

,

!

i

|

McGuire Units 1 and 2 3.6.16-1 Amendment No.
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Reactor Building
3.6.16

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY.

SR 3.6.16.2 Verify each Antiulus Ventilation System trein produces a 18 months on a
pressure equal to or more negative than -0.5 inch water STAGGERED
gauge in the annulus within 22 seconds after a start TEST BASIS
signal and -3.5 inches water gauge after 48 seconds.
Verifying that upon reaching a negative pressure of -3.5
inches water gauge in the annulus, the system switches
into its recirculation mode of operation and that the time
required for the annulus pressure to increase to -0.5 inch
water gauge is 2 278 seconds.

SR 3.6.16.3 Verify reactor building structural integrity by performing a 40 months
visual inspection of the exposed interior and exterior
surfaces of the reactor building. AND

During shutdown
for SR 3.6.1.1
Type A tests

McGuire Units 1 and 2 3.6.16-2 Amendment No.
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MSSVs
3.7.1

!

3.7 PLANT SYSTEMS
,

3.7.1 Main Steam Safety Valves (MSSVs)

.

LCO 3.7.1 The MSSVs shall be OPERABLE as specified in Table 3.7.1-1 and Table
3.7.1-2.

' APPLICABillTY: MODES 1,2, and 3.
t

ACTIONS i

-------------------------------NOTE-------------------------- - - - -- --- - - - - - - -

Separate Condition entry is allowed for each MSSV.
,

.. . . .. . . . .. .. ... . .. . ... . ;

CONDITION REQUIRED ACTION COMPLETION TIME ]
!

A. ' One or more required A.1 Reduce power to less than 4 hours i
MSSVs inoperable. or equal to the applicable {

% RTP listed in l

Table 3.7.1-1. -

AND

A.2 Reduce the Power Range 4 hours
Neutron Flux High Trip
Setpoints to the % RTP
value listed in
Table 3.7.1-1.

(continued)

McGuire Units 1 and 2 3.7.1-1 Amendment No.
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MSSVs
3.7.1

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

QR B.2 Be in MODE 4. 12 hours
,

One or more steam
generators with less
than two MSSVs
OPERABLE.

|

|

SURVEILLANCE REQUIREMENTS

i

SURVEILLANCE FREQUENCY |
l
iSR 3.7.1.1 ----- N OTE---------.. - - - - - - - - - - - - - - - - -

Only required to be performed prior to entry into
MODE 2.
.. . ... . . ........ .. . ..-- - .-

In accordance with
Verify each required MSSV lift setpoint per Table 3.7.1-2 the inservice
in accordance with the inservice Testing Program. Testing Program
Following testing, lift setting shall be within 1 %.

|

-

|

McGuire Units 1 and 2 3.7.1-2 Amendment No.
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MSSVs
3.7.1 )

l

Table 3.7.1-1 (page 1 of 1) !
OPERABLE Main Steam Safety Valves versus j

'
Maximum Allowable Power Range Neutron Flux High '

Setpoints in Percent of RATED THERMAL POWER

~

MINIMUM NUMBER OF MAXIMUM ALLOWABLE
MSSVs PER STEAM POWER RANGE NEUTRON

GENERATOR REQUIRED FLUX
OPERABLE HIGH SETPOINTS (% RTP)

4 s 58
|

3 s 39 j

L 2 s 19

1

)
i

|
1

Table 3.7.1-2 (page 1 of 1)
Main Steam Safety Valve Lift Settings

VALVE NUMBER
LIFT SETTING

I(psig * 3%)

STEAM GENERATOR

A B C D

| SV-20 SV-14 . SV-8 SV-2 1170 |
| -.
'

SV-21 SV-15 SV-9 SV-3 1190

SV-22 SV-16 SV-10 SV.4 1205 i

- SV-23 SV-17 SV-11 SV-5 1220

SV-24 SV-18 SV-12 SV-6 - 1225'

;

I

i
McGuire Units 1 and 2 - 3.7.1 -3 Amendment No.
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MSIVs
3.7.2

3.7 PLANT SYSTEMS

3.7.2 Main Steam Isolation Valves (MSIVs)

LCO 3.7.2 Four MSIVs shall be OPERABLE.

APPLICABILITY: MODE 1
MODES 2 and 3 except when MSIVs are closed and de-activated.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One MSIV inoperable in A.1 Restore MSIV to 8 hours
MODE 1. OPERABLE status.

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time of Condition A not ;
met.

|

|
C. NOTE C.1 Close MSIV. 8 hours- -

Separate Condition entry
is allowed for each AND
MSIV.

C.2 Verify MSIV is closed. Once per--- ----- - ---

7 days
One or more MSIVs
inoperable in MODE 2
or 3.

4

(continued)
,

P

McGuire Units 1 and 2 3.7.2-1 Amendment No.
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MSIVs
3.7.2,

:

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Be in MODE 3. 6 hours
| associated Completion
i Time of Condition C not AND

met.
D.2 Be in MODE 4. 12 hours

i

SURVEILLANCE REQUIREMENTS

I

SURVEILLANCE FREQUENCY ;

SR 3.7.2.1 NOTE----- -----

Only required to be performed prior to entry into i
MODE 2. '

........ ... .. ........

Verify closure time of each MSIV is s 8.0 seconds on an In accordance with
actual or simulated actuation signal, the Inservice

Testing Program

|
1

|
|

|
r

McGuire Units 1 and 2 3.7.2-2 Amendment No.
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MFIVs, MFCVs, MFCV's Bypass Valves, and MFW/AFW NBVs
3.7.3

'
l

l

3.7 PLANT SYSTEMS

| 3.7.3 Main Feedwater isolation Valves (MFIVs), Main Feedwater Control Valves (MFCVs),
| MFCV's Bypass Valves and Main Feedwater (MFW) to Auxiliary Feedwater (AFW)
! Nozzle Bypass Valves (MFW/AFW NBVs)

LCO 3.7.3 Four MFIVs, four MFCVs, four MFCV's bypass valves, and four
MFW/AFW NBVs shall be OPERABLE.

!
|

I
)

!
APPLICABILITY: MODES 1,2, and 3 except when MFIV, MFCV, MFCV's bypass valve or I

MFW/AFW NBV is closed and de-activated or isolated by a closed {|

manual valve. ;

.. I

! ACTIONS I

|
NOTE. . . ... . _... - - .-. --

( Separate Condition entry is allowed for each valve.

]
. . .... ... .- _. ........................ .. .. .. .... ..

|
|

CONDITION REQUIRED ACTION COMPLETION TIME I
! '

|
A. One or more MFIVs A.1 Close or isolate MFIV. 72 hours ]

inoperable.
|'AblD

; A.2 Verify MFIV is closed or Once per
| isolated. 7 days

l
1

|
B. One or more MFCVs B.1 Close or isolate MFCV. 72 hours

inoperable.
AND

|

.

U.2 Verify MFCV is closed or Once per |

| isolated. 7 days

> -.

(continued)

..

j McGuire Units 1 and 2 3.7.3-1 Amendment No.
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; MFIVs, MFCVs, MFCV's Bypass Valv:s, and MFW/AFW NBVs
3.7.3

| ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more MFCV's C.1 Close or isolate MFCV's 72 hours |
bypass valves or bypass valve or MFW/AFW

'

MFW/AFW NBVs NBV.
inoperable.

AND

C.2 Verify MFCV's bypass Once per |
valve or MFW/AFW NBV is 7 days

,

closed or isolated. |

|

!

D. Two valves in the same D.1 Isolate affected flow path. 8 hours
flow path inoperable.

E. Required Action and E.1 Be in MODE 3. 6 hours |
associated Completion '

Time not met. AND
l

E.2 Be in MODE 4. 12 hours

SURVEILLANCE REGUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 Verify the closure time of each MFIV, MFCV, MFCV's in accordance with
bypass valve, and MFW/AFW NBV is s 10 seconds on the inservice
an actual or simulated actuation signal. Testing Program

,

|

McGuire Units 1 and 2 3.7.3-2 Amendment No.
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SG PORVs
3.7.4

3.7 PLANT SYSTEMS *

|

3.7.4 Steam Generator Power Operated Relief Valves (SG PORVs)
,

! LCO 3.7.4 Three SG PORV lines shall be OPERABLE.

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 required SG PORV A.1 --NOTE----- - - - ----

line inoperable. LCO 3.0.4 is not
applicable.

;
.. ...

t

Restore required SG 7 days ,

PORV line to OPERABLE
status.

|
|-
!

! B. Two or more required B.1 Restore all but 24 hours
| SG PORV lines one required SG PORV line
! inoperable. 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 12 hours
i reliance upon steam
j generator for heat removal.
|

|

i

!
u
L

| McGuire Units 1 and 2 3.7.4-1 Amendment No.
i.
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I

ISG PORVs 1

3.7.4 |
. ,

f

| SURVEILLANCE REQUIREMENTS |
l
I

SURVEILLANCE FREQUENCY l,

! l

| SR 3.7.4.1 Verify one complete cycle of each SG PORV. 18 months
i l

!'

SR 3.7.4.2 Verify one complete cycle of each SG PORV block valve. 18 months i

|

|

)
'

i

1

l

1

!
.

|

|
|
t

!

!

!

l

.

|

|

|

| McGuire Units 1 and 2 3.7.4-2 Amendment No.
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:

IAFW 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. '

NOTE----------------------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

~ Only one AFW train, which includes a motor driven pump, is required to be
| OPERABLE in MODE 4.

;

i

| APPLICABILITY: MODES 1,2, and 3, I

| 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 to 7 days
!

turbine driven AFW OPERABLE status. !
pump inoperable. AND

10 days from
discovery of
failure to

, meet the LCO
!

L

. B. One AFW train B.1 Restore AFW train to 72 hours
inoperable in MODE 1,2 OPERABLE status.
or 3 for reasons other AND

! than Condition A.
10 days from
discovery of
failure toi

! meet the LCO

(continued)

- McGuire Units 1 and 2 3.7.5-1 Amendment No.
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|

AcW System
3.7.5

( ACTIONS (continued)
'

l

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 in MODE 4. 12 hours

!
|
'

.Two AFW trains
[ inoperable in MODE 1,

2, or 3.

D. Three AFW trains D.1 ------------- N OT E ----

inoperable in MODE 1, LOO 3.0.3 and all other
2, or 3. LCO Required Actions

requiring MODE changes I;

L are suspended until ;
one AFW train is restored I

to OPERABLE status.
. ..- .. .. ....

,

initiate action to restore immediately
one AFW train to
OPERABLE status.

E. Required AFW train E.1 initiate action to restore immediately
inoperable in MODE 4. AFW train to OPERABLE l

status.
|

I

!

)-

McGuire Units 1 and 2 3.7.5-2 Amendment No.
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AFW Systsm
3.7.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.5.1 ------ N OT E------------ -- - -

Not applicable to automatic valves when THERMAL ||
'

POWER is s 10% RTP.
.. ... ..... ... . __

|

|

| Verify each AFW manual, power operated, and automatic 31 days
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 |!

I correct position.

|

| SR 3.7.5.2 ------------ N OTE |
- - ---

Not required to be performed for the turbine driven AFW |

pump until 24 hours after 2 900 psig in the steam
generator.
. . .

Verify the developed head of each AFW pump at the flow in accordance
test point is greater than or equal to the required with the Inservice
developed head. Testing Program

|

SR 3.7.5.3 -NOTE-

1
------ -

Not applicable in MODE 4 when steam generator is relied '

upon for heat removal.
.. . . . ...... ... .... .

; Verify each AFW automatic valve that is not locked, 18 months
sealed, or otherwise secured in position, actuates to the
correct position on an actual or simulated actuation
signal.

(continued)

i

!

|
|

l

McGuire Units 1 and 2 3.7.5-3 Amendment No.
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AFW System
3.7.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.5.4 -------N OT E-------- - - - - - - - - - - ---- -----

1. Not required to be performed for the turbine
driven AFW pump until 24 hours after 2 900 psig
in the steam generator.

2. Not applicable in MODE 4 when steam generator
is relied upon for heat removal.

---..--....- ---- .- .

Verify each AFW pump starts automatically on an actual 18 months
or simulated actuation signal.

.

I

|

|

|

|
McGuire Units 1 and 2 3.7.5-4 Amendment No.
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h

| CCW System
j 3.7.6

|^

3.7 PLANT SYSTEMS

3.7.6 Component Cooling Water (CCW) System
:

LCO 3.7.6 Two CCW trains shall be OPERABLE.

I APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS
:

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CCW train A.1 ----------- N OTE--- -----

inoperable. 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 train 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

.

|{

)

McGuire Units 1 and 2 ' 3.7.6-1 Amendment No.
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!

CCW System |
3.7.6

| SURVEILLANCE REQUIREMENTS
:
1,

1 SURVEILLANCE FREQUENCY
:
|

SR 3.7.6.1 --NOTE- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Isolation of CCW flow to individual components does not
render the CCW System . inoperable.

;. ..... .... .. .. . .. . . . .

l

Verify each CCW manual, power operated, and 31 days ;
.

automatic valve in the flow path servicing safety related
!- equipment, that is not locked, sealed, or otherwise
i secured in position, is in the correct position. |

|

SR 3.7.6.2 Verify each CCW automatic valve in the flow path 18 months

| servicing safety related equipment, that is not locked,
sealed, or otherwise secured in position, actuates to the
correct position on an actual or simulated actuation
signal.

SR 3.7.6.3 Verify each CCW pump starts automatically on an actual 18 months
or simulated actuation signal. i

l

l

!

!

!

|

|
,

|
|

|

|

!
;

s

f McGuire Units 1 and 2 3.7.6-2 Amendment No.
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NSWS
3.7.7

3.7 PLANT SYSTEMS |
|

3.7.7 ' Nuclear Service Water System (NSWS) l
| !

|

| 'LCO 3.7.7 Two NSWS trains shall be OPERABLE.

I I
|- APPLICABILITY: MODES 1,2,3, and 4. 1
I

,

| '

ACTIONS
!

i

. |

CONDITION REQUIRED ACTION COMPLETION TIME

A. One NSWS train A.1 ---NOTE S-----------

' inoperable. 1. Enter applicable
| Conditions and |

Required Actions of I:

( LCO 3.8.1, "AC '

Sources- Operating,"
for emergency diesel

,

j generator made 1

| ' noperable by NSWS.i

! 2. Enter applicable !
!

Conditions and ,

!- Required Actions of
|. LCO 3.4.6, "RCS
,

Loops-MODE 4," for'

residual heat removal
'

loops made
inoperable by NSWS.;

. . ... .. ..

I

Restore NSWS train to 72 hours
OPERABLE status.

;

; (continued)

L
i.

.

:
I-

r

t

McGuire Units 1 and 2 3.7.7-1 Amendment No.
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3

NSWS
3.7.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
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

T

SURVEILLANCE REQUIREMENTS
.

*

SURVEILLANCE FREQUENCY
|
|

SR 3.7.7.1 --------------- N OT E----- - - - ------- ------

Isolation of NSWS flow to individual components does
"

not render the NSWS inoperable.
.. . . . . . . . _ . . . ... ..... .

| Verify each NSWS manual, power operated, and 31 days
automatic valve in the flow path servicing safety related

i equipment, that is not locked, sealed, or otherwise
secured in position, is in the correct position.

,

:

SR 3.7.7.2 Verify each NSWS automatic valve in the flow path 18 months j

servicing safety related equipment, that is not locked, I
sealed, or otherwise secured in position, actuates to the !

correct position on an actual or simulated actuation;

signal.;
t

a

SR 3.7.7.3 Verify each NSWS pump starts automatically on an 18 months
actual or simulated actuation signal.,

i

:
:

.

McGuire Units _1 and 2 3.7.7-2 Amendment No.;
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'
*

SNSWP
3.7.8

I i

j.- 3.7 PLANT SYSTEMS !
i

,
!

3.7.8 Standby Nuclear Service Water Pond (SNSWP) |
>

.

p LCO 3.7.8 The GNSWP shall be OPERABLE.
t ;

L !
i

:

APPLICABILITY: MODES 1,2,3, and 4.'
|

| !
! ,

ACTIONS ;|
1 ?

| -

CONDITION REQUIRED ACTION COMPLETION TIME
1:

'

'
;= A. SNSWP inoperable.- A.1 ' Be in MODE 3. 6 houro

|
- AND

.

;. A.2 Be in MODE 5. 36 hours
.

|- i

|

I )
.

-

.

!
t

SURVEILLANCE REQUIREMENTS
.

'

SURVEILLANCE FilEQUENCY
!

SR 3.7.8.1 Verify water level of SNSWP is 2 739.5 ft mean sea 24 hours ,

level.
:

SR 3.7.8.2 -------------------- NOT E- - - - - - - - - - - - - - - - - - - - - - - -

Only required to be performed during the months of July,
August, and September.

.

t.

I'

Verify average water temperature of SNSWP is s 82 F at 24 hours
y an elevation of 722 ft. in SNSWP.

I
! (continued)
1
.

:
,

r

| ~ McGuire Units 1 and 2 - 3.7.8-1 Amendment No.
i'
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SNSWP
3.7.8

SURVElLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

l
SR 3.7.8.3 Verify, by visual inspection, no abnormal degradation, 12 months ;

erosion, or excessive seepage of the SNSWP dam. j

i

1

|

|

|
,

McGuire Units 1 and 2 3.7.8-2 Amendment No.

_ _ __ _ _ - _ . _ _. .- -- -



. . _ . . . . _ _ _ . _ . . . . _ _ _ _ _ - ._.____.m-_._._ _ __ . _ . _ _ _ . _ . . _

,r
, ,

CRAVS'
!3.7.9

|

3.7 PLANT SYSTEMS ;

3.7.9 Control Room Area Ventilation System (CRAVS)1 :-

i
*

. . i

j LCO 3.7.9 Two CRAVS trains shall be OPERABLE.
'

!
>

&

APPLICABILITY: MODES 1,2,3,4,5, and 6,,
.

During movement of irradiated fuel assemblies,
'

During CORE ALTERATIONS.
:

\
ACTIONS !

!
/

i

CONDITION REQUIRED ACTION COMPLETION TIME
"

'

i-

A. One CRAVS train A.1 Restore CRAVS train to 7 days !
; . inoperable. OPERABLE status. *

!

I i
1- . i

B. ' Required Action and B.1 Be in MODE 3. 6 hours [
.

t associated Completion !

Time of Condition A not AND |4

- met in MODE 1,2,3, i

or 4. B.2 Be in MODE 5. 36 hours !
'

!
'

!

C. ' Required Action and C.1 Place OPERABLE CRAVS Immediately -):
4 associated Completion . train in emergency mode.
I_

Time of Condition A not
met in MODE 5 or 6, or QR.
during movement of
irradiated fuel
assemblies, or during
CORE ALTERATIONS.

(continued) ]

!

.

. t .

.

' McGuire Units 1 and 2; 3.7.9 1 Amendment No.
,.
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CRAVS
3.7.9

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.2.1 Suspend CORE Inimediately
ALTERATIONS.

AND

C.2.2 Suspend movement of immediately
irradiated fuel assemblies.

.

D. Two CRAVS trains D.1 Suspend CORE immediately
inoperable in MODE 5 ALTERATIONS.
or 6, or during
movement of irradiated AND
fuel assemblies, or
during CORE D.2 Suspend movement of Immediately
ALTERATIONS. irradiated fuel assemblies.,

.

E. Two CRAVS trains E.1 Enter LCO 3.0.3. Immediately
inoperable in MODE 1,
2, 3, or 4.

4

F. One or more CRAVS F.1 Restore CRAVS train (s) 7 days
train (s) heater heater to OPERABLE
inoperable. status.

O.B

F.2 initiate action in 7 days
accordance with
Specification 5.6.6.

|

|

McGuire Units 1 and 2 3.7.9-2 Amendment No.
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CRAVS
3.7.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,

SR 3.7.9.1 Operate each CRAVS train for 210 continuous hours 31 days
with the herters operating.

SR 3.7.9.2 Perform required CRAVS filter testing in accordance with in accordance with
the Ventilation Filter Testing Program (VFTP). VFTP

SR 3.7.9.3 Verify each CRAVS train actuates on an actual or 18 months
simulated actuation signal.

SR 3.7.9.4 Verify one CRAVS train can roaintain a positive pressure 18 months on a
of 2 0.'125 inches water gauge, relative to atmospheric STAGGERED
pressure during the pressurization mode of operation at a TEST BASIS
makeup flow rate of s 2200 cfm.

I

<

McGuire Units 1 and 2 3.7.9-3 Amendment No.
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i
:

K CRACWS
-3.7 10

I:
!'

;

| 3.7 PLANT SYSTEMS
,

i. I

j 3.7.10 Control Room Area Chilled Water System (CRACWS)
,

L
]

'

iLCO 3.7.10 . Two CRACWS trains shall be OPERABLE.
>

,

i
APPLICABILITY: MODES 1,2,3,4,5, and 6, !

During movement of irradiated fuel assemblies,
.

During CORE ALTERAh0NS. !
- |

,

i' . ACTIONS '

.
-

CONDITION REQU1 RED ACTION COMPLETION TIME ,

|

L

A. . One CRACWS train A.1 Restore CRACWS train to 30 days |
|- inoperable. OPERABLE status,

i

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion

| Time of Condition A not AND
met in MODE 1,2,3,
or 4. 3.2 Be in MODE 5. 36 hours

C.' ' Required Action and . C.1 Place OPERABLE Immediately
|. associated Completion CRACWS train in
L Time of Condition A not operation.

;

met in MODE 5 or 6, or
du'ng movement of Ql3

. irradiated fuel i

assemblies, or during C.2.1 Suspend CORE immediately I
CORE ALTERATIONS. ALTERATIONS. 1

|~ |

>

<,

i C.2.2 Suspend movement M immediately
irradiated fuel assemblies.

;

{ (continued)

i

h

McGuire Units 1 and 2 3.7.10-1 Amendment No.
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|

CRACWS j
3.7.10 !

. ACTIONS (continued)
'
.

!

CONDITION -REQUIRED ACTION COMPLETION TIME i

D. Two CRACWS trains D.1 Suspend CORE immediately
{! inoperable in MODE 5 ALTERATIONS. ;

l or 6, or during i
l movement of irradiated AND

;

L , fuel assemblies, or
during CORE D.2 Suspend movement of Immediately !;
ALTERATIONS. irradiated fuel assemblies. ;

|~ |
i

E. Two CRACWS trains E.1 Enter LCO 3.0.3. Immediately i'

inoperable in MODE 1, '

2,3, or 4.

;

L
'l| SURVEILLANCE REQUIREMENTS
|
|

SURVEILLANCE FREQUENCY !

. . |
SR 3.7.10.1 Verify the control room temperature is 5 90 F. 12 hours

:
)

i

l

! ,

i !

k'

i.
i

|
j 14cGuire Units 1 and 2 3.7.10-2 Amendment No.
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ABFVES
3.7.11

l-
|

3.7. PLANT SYSTEMS

3.7.11 Auxiliary Building Filtered Ventilation Exhaust System (ABFVES)

;
4

LCO 3.7.11 Two ABFVES shall be OPERABLE.
.

APPLICABILITY: MODES 1,2,3, and 4.

.

ACTIONS

i
| CONDITION REQUIRED ACTION COMPLETION TIME

. -

!A. One ABFVES A.1 Restore ABFVES to 7 days;

| inoperable. OPERABLE status.
i

|

!

| B. Two ABFVES B.1 Restore one ABFVES to 24 hours
! inoperable. OPERABLE status. '

5

| 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 ]

|
!

!

:

| '- |

]
!

!
i

8

'
!
,

1

.

|

McGuire Units 1 and 2 3.7.11-1 Amendment No.
-
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|

ABFVES |

3.7.11

:

SURVEILLANCE REQUIREMENTS
|

SURVEILLANCE FREQUENCY i

|
SR 3.7.11.1 Operate each ABFVES for 215 minutes. 31 days |

)
._ l

SR 3.7.11.2 Perform required ABFVES filter testing in accordance in accordance with |
with the Ventilation Filter Testing Program (VFTP). the VFTP

SR 3.7.11.3 Verify each ABFVES actuates on an actual or simulated 18 months
actuation signal.

!

SR 3.7.11.4 Verify one ABFVES can maintain a pressure 18 months on a
5 -0.125 inches water gauge in the ECCS pump room STAGGERED j
area relative to atmospheric pressure during the post TEST BASIS |

| accident mode of operation. j
,

l

|
i

|

|

|

|
|

!

McGuire Units 1 and 2 3.7.11-2 Amendment No.
,
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|
,

. FHVES .
3.7.12

i

L 3.7 PLANT SYSTEMS -
.

3.7.12 Fuel Handling Ventilation Exhaust System (FHVES) -

. LCO 3.7.12.. The FHVES shall be OPERABLE and in operation.

1

L

L .' APPLICABILITY: During movement of irrad;ated fuel assemblies in the fuel building.
:

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

L

e A. FHVES inoperable.- -------------N OT E--------------
| LCO 3.0.3 is not applicable.
,. .. .... . ..... . ...

!-
A.1 Suspend movement of immediately

'

irradiated fuel assemblies
in the fuel building.

i'

|

L . SURVEILLANCE REQUIREMENTS
~

L ,.
p

j. SURVEILLANCE FREQUENCY

'SR 3.7.12.1 Verify FHVES in operation. 12 hours

SR 3.7.12.2 Operate FHVES for 215 minutes. Prior to movement j
r .. of irradiated fuel

'

L assemblies !I'
;

| !

| (continued) i

!

|

: i

I |

: i

i

! McGuire Units 1 and 2 ' 3.7.12-1 Amendment No. ;
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i

FHVES
3.7.12 !

|

| SURVEILLANCE REQUIREMENTS (continued)
!
'

SURVEILLANCE FREQUENOY
_

| SR 3.7.12.3 Perform required FHVES filter testing in accordance with in accordance with |
the Ventilation Filter Testing Program (VFTP). the VFTP

|
'

!

SR 3.7.12.4 Verify FHVES can maintain an exhaust flow rate 18 months !
t > 8000 cfm greater than the supply flow rate.

r

SR 3.7.12.5 Verify each FHVES filter bypass damper can be closed. 18 months
!

! =
;

i

i
.

.

I
*

\

l
i

!

i

|

|
;

:
i

!

3

:

:

4 McGuire Units 1 and 2 3.7.12-2 Amendment No. |
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Spent Fuel Pool Wat:r Lcval
3.7.13

3.7 PLANT SYSTEMS

3.7.13 Spent Fuel Pool Water Level

LCO 3.7.13 The spent fuel pool water level shall be 2 23 ft over the top of irradiated
fuel assemblies seated in the storage racks, i

APPLICABILITY: During movement of irradiated fuel assemblies in the spent fuel pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. Spent fuel pool water A.1 -----------N OTE--- - *
-

level not within limit. LCO 3.0.3 is not
applicable.

. . .

Suspend movement of immediately
irradiated fuel assemblies

. in the spent fuel pool.

4

SURVEILLANCE REQUIREMENTS

I

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Verify the spent fuel pool water level is 2 23 ft above the 7 days
top of the irradiated fuel assemblies seated in the storage
racks.

i

a

McGuire Units 1 and 2 3.7.13-1 Amendment No.



Sp:nt Furl Pool Boron Conc *ntrat:cn 1

3.7.14

i

3.7 PLANT SYSTEMS

3./.14 Spent Fuel Pool Boron Concentration

LCO 3.7.14 The spent fuel pool boron concentration shall be within the limit specified
in the COLR.

l
APPLICABILITY: When fuel assemblies are stored in the spent fuel pool.

ACTIONS I
l

CONDITION REQUIRED ACTION COMPLETION TIME |

A. Spent fuel pool boron ---NOTE- - -

concentration not within LCO 3.0.3 is not applicable. !
iimit. - - - - - - - - - - - - - - - - - - -

A.1 Suspend movement of fuel Immediately
assemblies in the spent
fuel pool. ;

AND

A.2 Initiate action to restore immediately
spent fuel pool boron
concentration to within
limit.

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.14.1 Verify the spent fuel pool boron concentration is within 7 days
limit.

!

McGuire Units 1 and 2 3.7.14-1 Amendment No.
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;

| Spsnt Fu:1 Ass:mbly Storage
3.7.15

i

3.7 PLANT SYSTEMS

3.7.15 Spent Fuel Assembly Storage

LCO 3.7.15 The combination of initial enrichment and burnup of each new or spent fuel
assembly stored in 'he spent fuel pool storage racks shall be within the
following configurations:

,

a. New or irradiated fuel may be stored in Region 1 of the spent fue.
| pool in accordance with these limits:
!
,

1. Unrestricted storage of fuel meeting the criteria of Table
3.7.15-1; or

i

2. Restricted storage in accordance with Figure 3.7.15-1, of
fuel which does nol meet the criteria of Table 3.7.15-1.

b. New or irradiated fuel which has decayed at least 16 days may be
stored in Region 2 of the spent fuel poolin accordance with these

| limits:

1. Unrestricted storage of fuel meeting the criteria of Table
3.7.15-3; or

! 2. Restricted storage in accordance with Figure 3.7.15-2, of
fuel which meets the criteria of Table 3.7.15-4; or

;

3. Checkerboard storage in accordance with Figun 3.7.15-3 of
fuel which does not meet the criteria of Table 3.715-4.

APPLICABILITY: Whenever any fuel assembly is stored in the spent fuel pool.

L
|

|
i

!

;

.

i

.

McGuire Units 1 and 2 3.7.15-1 Amendment No.
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Spent Fuel Assembly Storage ;
3.7.15

t

ACTIONS
,

CONDITION REQUIRED ACTION COMPLETION TIME
_

. A. Requirements of the A.1 ------------ N OT E-------
LCO not met. LCO 3.0.3 is not

applicable.
... . .....

,

tratiate action to move the immediately '

noncomplying fuel ;

assembly to the correct
location.

SURVEILLANCE REQUIREMENTS
,

SURVEILLANCE FREQUENCY
i

SR 3.7.15.1 Verify by administrative means the initial enrichment and Prior to storing the
burnup of the fuel assembly is in accordance with the fuel assemi:ly in
specified configurations, the spent fuel pool

i

|

|

t

|

i

o

I

i.
4

1-

i
;

;. McGuire Units 1 and 2 3.7.15-2 Amendment No.

:

1
4

- - ,- - , .,n-r . . - . . . - m , . - - - - -



. . _ . . - . . -- - - .. . - .

Sp:nt Fusi Ass mbly Storage
3.7.15 !

I
i

| Table 3.7.15-1 (page 1 of 1)
l Minimum Qualifying Burnup Versus initial Enrichment

for Unrestricted Region 1 Storage

initial Nominal Enrichment
Assembly Burnup

(Weicht% U-235) (GWD/MTU)
4.19(or less) 0
4.20 0.04
4.50 1.92
4.75 3.40

!

!
.

5,

l

3
y 4-

! D
i

3 ACCEPTABLE )
y For Unrestricted Storage

i S 2
' E

$ UNACCEPTABLE
3A For Unrestricted Storage,

|
'0

4.00 4.25 4.50 4.75

Initial Nominal Enrichment (Weight % U 235)

NOTES:

|; Fuel which differs from those designs used to determine the requirements of Table 3.7.15-1
!- may be qualified for Unrestricted Region 1 storage by means of an analysis using NRC

approved methodology to assure that k n is less than or equal to 0.95. Likewise, previously
! unanalyzed fuel up to a nominal 4.75 weight % U-235 may be qualified for Restricted Region 1
*

storage by means of an analysis using NRC approved methodology to assure that k.n is less
than or equal to 0.95.

;

;

i

.

!
i

McGuire Units 1 and 2 3.7.15-3 Amendment No.,
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| Sp:nt Fuel Ass:mbly Storage
3.7.15

Table 3.7.15-2 (page 1 of 1)
| Minimum Oualifying Burnup Versus initial Enrichment

for Region 1 Filler Assemblies

Initial Nominal Enrichment
Assembly Burnup

(Weicht% U-235) (GWD/MTU)
2.92 (or less) 0

3.00 1.57
| 3.50 13.30

4.00 18.32
4.50 23.36
4.75 25.84

:

i

30

| Q 25 /
4 ACCEPTABLE

k 20 For Use As Filler Assembly

15c
s

ca

@ 10 UNACCEPTABLE
|

@ For Use As Filler Assembly I

A5
0 's

2.5 3 3.5 4 4.5 4.75

initial Nominal Enrichment (Weight % U-235)
\

NOTES:

Fuel which differs from those designs used to determine the requirements of Table 3.7.15-2
may bc qualified for use as a Region 1 Filler Assembly by means of an analysis using NRC
approved methodology to assure that kw is less than or equal to 0.95.

McGuire Units 1 and 2 3.7.15-4 Amendment I!o
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l
i

i

Spant Funi Ass:mbly Storago |
3.7.15 '

Table 3.7.15-3 (page 1 of 1)
Minimum Qualifying Burnup Versus initial Enrichment

for Unrestricted Region 2 Storage

Initial Nominal Enrichment
Assembly Burnup

(Weiaht% U-235) (GWD/MTU)
2.00 (or less) 10.54

1

2.50 17.96 '

3.00 24.64 |
3.50 30.86

|4.00 36.75
4.50 42.38
4.75 45.10

.

60

i

[ 50 ACCEPTABLE
g For Unrestricted Storage
a= 40
S
a

! 8 30
t s

m i

i 20 UNACCEPTABLE

$ For Unrestricted Storage

# 10

0 '

2 2.5 3 3.5 4 4.5 4.75

Initial Nominal Enrichment (Weight % U-235)
!

i

) NOTES:
|

Fuel which differs from those designs used to determine the requirements of Table 3.7.15-3
may be qualified for Unrestricted Region 2 storage by means of an analysis using NRC
approved methodology to assure that k.n is less than or equal to 0.95.

-
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Spant Fual Assembly Storage
| 3.7.15
l

Table 3.7.15-4 (page 1 of 1)
Minimum Qualifying Burnup Versus initial Enrichment

for Restricted Region 2 Storage with Filters

initial Nominal Enrichment
Assembly Burnup

(Weicht% U-235) (GWD/MTU)
2.00 (or less) 4.22

2.50 10.75
3.00 16.80
3.50 22.41
4.00 27.92
4.50 33.14
4.75 35.65

60

i

y 50

40 ACCEPTABLE
S For Restricted Storage

'

S 30c
,

c5

UNACCEPTABLE |

[d 10 For Restricted Storage

0

2 2.5 3 3.5 4 4.5 4.75

Initial Nominal Enrichment (Weight % U-235)
__

NOTES:
|

Fuel which differs from those designs used to determine the requirements of Table 3.7.15-4
| may be qualified for Restricted Region 2 Storage by means of an analysis using NRC approved

methodology to assure that k n is less than or equal to 0.95.

McGuire Units 1 and 2 3.7.15-6 Amendment No.
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i Spent Fual Asssmbly Storage
3.7.15

!
Table 3.7.15-5 (page 1 of 1) |

Minimum Qualifying Burnup Versus initial Enrichment
for Region 2 Filler Assemblies

|

| Initial Nominal Enrichment
! Assembly Burnup

IWeicht% U-235) (GWD/MTU)
| 2.00 (or less) 18.03
| 2.50 26.71
' 3.00 33.79

3.50 40.56
4.00 46.83 ;

4.50 52.86 |

4.75 55.78 |
l

|

| M
| ACCEPTABLE
j. p 50 For Use As Filler Assembly

R
@ 40
S |
o- |
E' 30 !

M !
* UNACCEPTABLE >

f20 V, For Use As Filler Assembly

M
e 10

i

f 0 '

2 2.5 3 3.5 4 4.5 4.75

initial Nominal Enrichment (Weight % U-235)

I
:'
!

; NOTES:

Fuel which differs from those designs used to determine the requirements of Table 3.7.15-5'

: may be qualified for use as a Region 2 Filler Assembly by means of an analysis using NRC
; approved methodology to assure that kon is less than or equal to 0.95.
'

,

:

1

4

4
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Spent Fuel Assembly Storage
3.7.15

,

i
i

|

1
RESTRICTED RESTRICTED RESTRICTED RESTRICTED,

t FUEL FUEL FUEL FUEL,

-. .,

;

;

i -

; ._

! RESTRICTED FILLER RESTRICTED FILLER
FUEL LOCATION FUEL LoCATloN

'

"

.

i,
_

I
i
; 1

RESTRICTED RESTRICTED RESTRICTED RESTRICTED
FUEL FUEL FUEL FUEL

::: 1,

i | i

! i

4

!
g , e;m3m g- , .

,

RESTRICTED FILLER RESTRICTED FILLER
FUEL LOCADON FUEL LOCAUoN

"

i

1 |
I Restricted Fuel: Fuel which does npot meet the minimum burnup requirements of Table

3.7.15-1. (Fuel which does meet the requirements of Table 3.7.15-1,
or non-fuel components, or an empty location may be placed in
restricted fuel locations as needed).

Filler Location: Either fuel which meets the minimum burnup requirements of Table
3.7.15-2, or an empty cell.

Boundary Condition: Any row bounded by a Region 1 Unrestricted Storage Area shall
contain a combination of restricted fuel assemblies and filler locations
arranged such that no restricted fuel assemblies are adjacent to each
other. Example: In the figure above, row 1 or column 1 can not be
adjacent to a Region 1 Unrestricted Storage Area, but row 4 or column
4 can be.

Figure 3.7.15-1 (page 1 of 1)
Required 3 out of 4 Loading Pattern for Restricted Region 1 Storage

McGuire Units 1 and 2 3.7.15-8 Amendment No.
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Spent Fuel Assembly Storage
,

j 3.7.15 i

!

:
5

i

1

|
j

j RESTRICTED FILLER RESTRICTED F!LLER
'

j FUEL LOCATION FUEL LOCATION
' :o,

.

*
1

.

1

FILLER RESTRICTED FILLER RESTRICTED
; LOCATION FUEL LOCATION FUEL
t

|
: '

i
s

t

|
i 1

i |

j RESTRICTED FILLER RESTRICTED FILLER
. FUEL LOCATION FUEL LOCADON <

l
:q >

^

|,

|

|

4 i

FILLER RESTRICTED FILLER RESTRICTED j;

j LOCATION FUEL LOCATION FUEL t

i ,

!
-

l

l i
2 a''

Restricted Fuel: Fuel which meets the minimum burnup requirements of Table 3.7.15-4, |
or non-fuel components, or an empty location. |

|

Filler Location: Either fuel which meets the niinimum burnup requirements of Table
3.7.15-5, or an empty cell.

Boundary Condition: No restrictions on boundary assemblies.

Figure 3.7.15-2 (page 1 of 1)
Required 2 out of 4 Loading Pattern for Restricted Region 2 Storage

McGuire Units 1 and 2 3.7.15 9 Amendment No.
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.

1
.

Spent Fuel Assembly Storage |
1 3.7.15 I

!

i 1

!

|

CHECKERBOARE EMPTY CHECKERBOARE EMPTY
FUEL CEs.L FUEL CELLj

y: - ,
, ,

;
-

.

.

EMPTY OHECKERBOARE EMPTY CHECKERBOARE
CELL FUEL CELL FUEL

,

::HECKERBOARE EMPTY CHECKERBOARE EMPTY
FUEL CELL FUEL CELL

,.

V

EMPTY ::HECKERBOARE EMPTY OHECKERBOARE
CELL FUEL CELL FUEL

P'.
_

1

Checkerboard Fuel: Fuel which does not meet the minimum burnup requirements of Table
3.7.15-4. (Fuel which does meet the requirements of Table 3.7.15-4,
or non-fuel components, or an empty location may be placed in
checkerboard fuel locations as needed)

Boundary Condition: At least two opposite sides shall be bounded by either an empty row of
cells, or a spent fuel pool wall.

Figure 3.7.15-3 (page 1 of 1)
Required 2 out of 4 Loading Pattern for Checkerboard Region 2 Storage

McGuire Units 1 and 2 3.7.15-10 Amendment No.



-- . .. -. . . . . . . . . - . ..- .. . . . . . - . . . . . . . - - - . ~ -.

Szcondary Spacific Activity i

( --
_

3.7.16 -

.

,

,

!

. 3.7 PLANT SYSTEMS

. 3.7.16 Secondary Specific Activity

LCO 3.7.16 The specific activity of the secondary coolant shall be s 0.10 pCi/gm
: DOSE EQUIVALENT |-131.

!' ;'

;

APPLICABILITY: MODES 1,2,3, and 4. -

| ACTIONS '
1

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

L SR 3.7.16.1 Verify the specific activity of the secondary coolant is 31 days
s 0.10 Ci/gm DOSE EQUIVALENT |-131.

-.

!
!

l.

|:

!

i

. .

;

!. ' McGuire Units 1 and 2 3.7.16-1 Amendment No.
'
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|

AC Sourcss-Op rating|
!

3.8.1 |

.

!

3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources-Operating

- LCO 3.8.1 The following AC electrical sources shall be OPERABLE:

a. Two qualified circuits between the offsite transmission network and
the Onsite Essential Auxiliary Power System; and

J

b. Two diesel generators (DGs) capable of supplying the Onsite
Essential Auxiliary Power Systems; )

i
'

AND

The automatic load sequencers for Train A and Train B shah be
OPERABLE.

I

APPLICABILITY: MODES 1,2,3, and 4.

1

ACTIONS

vONDITION REQUIRED ACTION COMPLETION TIME

A. One offsite circuit A.1 Perforrn SR 3.8.1.1 for 1 hour
inoperable. ' OPERABLE offsite circuit.

AND

Once per 8 hours
thereafter

AND

A.2 Declare required feature (s) 24 hours from
with no offsite power discovey of no
available inoperable when offsite power to one
its redundant required train concurrent with
feature (s) is inoperable. inoperability of

redundant required
feature (s)

AND

:
~

- (continued)

f- McGuire Units 1 and 2 - 3.8.1 -1 Amendment No.
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AC Sources - Opsrating
3.8.1

! ACT!ONS --
__

CONDITION REQUIRED ACTION COMPLETION TIME

|

|
A. (continued) A.3 Restore offsite circuit to 72 hours

i OPERABLE status.
AND

6 days from
discovery of failure to

| meet LCO
|.
|

| B. One DG inoperable. B.1 Perform SR 3.8.1.1 for the 1 hour
j offsite circuit (s).
| AND

Once per 8 hours
L thereafter

AND
|
!

B.2 Declare required feature (s) 4 hours from
supported by the discovery of
inoperable DG inoperable Condition B
when its required concurrent with
redundant feature (s)is inoperability of
inoperable. redundant required

feature (s)

AND

B.3.1 Determine OPERABLE DG 24 hours
is not inoperable due to
common cause failure.

9.B

B.3.2 Perform SR 3.8.1.2 for 24 hours
OPERABLE DG.

AND

i
!

(continued)

!

>

McGuire Units 1 and 2 3.8.1 -2 Amendment No.,
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|
.

;. AC Sourcas - Operating
; 3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.4 Restore DG to OPERABLE 72 hours
status..

AND
.

6 days from
discovery of failure to
meet LCO v

| C. Two offsite circuits C.1 Dec!are required feature (s) 12 hours from
- inoperable. inoperable when its discovery of

redundant required Condition C
feature (s)is inoperable. concurrent with

inoperability of,

redundant required
! feature (s) |

,

AND

IC.2 Restore one offsite circuit 24 hours
to OPERABLE status.

(continued)

1

<

McGuire Units 1 and 2. 3.8.1-3 Amendment No.
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AC Sources - Op: rating
3.8.1

ACTIONS (continued) )
CONDITION REQUIRED ACTION COMPLETION TIME |

^

,

i

D. One offsite circuit ---NOTE- !----- ------- -

inoperable. Enter applicable Conditions and
Required Actions of LCO 3.8.9,

AND " Distribution Systems-
Operating," when Condition D is

,

>

One DG inoperable. entered with no AC power source
to any train.
....... . ... ........ ... ....

'

D.1 Restore offsite circuit to 12 hours
OPERABLE status.

O.B

D.2 Restore DG to OPERABLE 12 hours
status.

;

E. Two DGs inoperable. E.1 Restore one DG to 2 hours
OPERABLE status. i

F. One automatic load F.1 Restore automatic load 12 hours
sequencer inoperable. sequencer to OPERABLE

status.

G. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion.

Time of Condition A, B, AND
j

C, D, E, or F not met. '

G.2 Be in MODE 5. 36 hours |

|
|

H. Three or more AC H.1 Enter LCO 3.0.3. Immediately
sources inoperable.

McGuire Units 1 and 2 3.8.1 -4 Amendment No.



AC Sourcss - Opsrating
3.8.1

SURVEILLANCE REQUIREMENTS

I SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and indicated power 7 days
availability for each offsite circuit.

SR 3.8.1.2 ----------------------------- N OT E S ------------ --- ----

1. Performance of SR 3.8.1.7 satisfies this SR.

2. All DG starts may be preceded by an engine
prelube period and followed by a warmup period
prior to loading.

3. A modified DG start involving idling and gradual
acceleration to synchronous speed may be used
for this SR as recommended by the manufacturer.
When modified start precedures are not used, the
time, voltage, and frequency tolerances of
SR 3.8.1.7 must be met.

. . . ...... .. . ... .. .......-

Verify each DG starts from standby conditions and 31 days
achieves steady state voltage 2 3740 V and s 4580 V,
and frequency 2 58.8 Hz and s 61.2 Hz.

(continued)

|

!

McGuire Units 1 and 2 3.8.1 -5 Amendment No.
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AC Sources - Opsrating
3.8.1

SURVEILLANCE REOUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.3 ----N OT E S----- -- - - - - - - - - - - - - - - - - - - ------

1. DG loadings may include gradualloading as
recommended by the manufacturer.

2. Momentary transients outside the load range do
not invalidate this test.

3. This Surveillance 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 or SR 3.8.1.7.

...-- . ...................- .. .

Verify each DG is synchronized and loaded and operates 31 days
for 2 60 minutes at a load 2 3600 kW and s 4000 kW.

SR 3.8.1.4 Verify each day tank contains 2120 gal of fuel oil. 31 days

1

SR 3.8.1.5 Check for and remove accumulated water from each day 31 days
tank.

SR 3.8.1.6 Verify the fuel oil transfer system operates to 31 days
automatically transfer fuel oil from storage tank to the
day tank.

(continued)

McGuire Units 1 and 2 3.8.1-6 Amendment No.



AC Sources- Opsrating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.7 --------------------------NOTES----------------- - ----

All DG starts may be preceded by an engine prelube
period.
... .... .. . . . . . . . . . . . . . . . . - . .

Verify each DG starts from standby condition and 184 days
achieves in s 11 seconds voltage of 2 3740 V and
frequency of 2 57 Hz and maintains steady state voltage
2 3740 V and s 4580 V, and frequency 2 58.8 Hz and
s 61.2 Hz.

SR 3.8.1.8 -----------------------------NOTES----------------------------
This Surveillance shall not be performed in MODE 1 or 2. ,

. . .. ....... ... . .. . . ... .

Verify automatic and manual transfer of AC power 18 months
sources from the normal offsite circuit to each alternate
offsite circuit.

(continued)

McGuire Units 1 and 2 3.3.17 Amendment No.
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.9 NOTES- - - - - - - - - - - - - - - - -----

1. This Surveillance shall not be performed in MODE
1 or 2.

2. If performed with the DG synchronized with offsite
power, it shall be performed at a power factor
s 0.9.

. . . . - .- .. .

Verify each DG rejects a load greater than or equal to its 18 months
associated single largest post-accident load, and:

a. Following load rejection, the frequency is s 63 Hz;

b. Within 3 seconds following load rejection, the
voltage is 2 3740 V and s 4580 V; and

c. Within 3 seconds following load rejection, the
frequency is 2 58.8 Hz and s 61.2 Hz.

SR 3.8.1.10 ------- N OT E S----- - - - - - - - - - -

This Surveillance shall not be performed in MODE 1 or 2.
.. ..... . . - -

Verify each DG does not trip and voltage is maintained 18 months
s 4784 V during and following a load rejection of
2 3600 kW and s 4000 kW.

(continued)

McGuire Units 1 and 2 3.8.1 -8 Amendment No.
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AC Sources - Opsrating
3.8.1 I

|

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
;

SR 3.8.1.11 ----------- NOT E S----------------- - - - - - - - - - --------
'

1. All DG starts may be preceded by an enginc
prelube period.

{

i2. This Surveillance shall not be performed in
MODE 1,2,3, or 4.,

Verify on an actual or simulated loss of offsite power 18 months
signal:

I

a. De-energization of emergency buses;

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition and:

1. energizes the emergency bus in
'

s 11 seconds,
4

2. energizes auto-connected blackout loads
through automatic load sequencer,

3. maintains steady state voltage
2 3740 V and s 4580 V,

4. maintains steady state frequency
2 58.8 Hz and s 61.2 Hz, and

.

5. supplies auto-connected blackout loads
for 2 5 minutes.

(continued),

|
!

1

I

I

;

i

l
"

<

McGuire Units 1 and 2 3.8.1-9 Amendment No.
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IAC Sources - Operating
3.8.1

SURVElLLANCE REQUIREMENTS (continued)
i

SURVEILLANCE FREQUENCY I

SR 3.8.1.12 NOTES---------------------------- -

All DG starts may be preceded by prelube period.
.... ....... .. . ...... . I

Verity on an actual or simulated Engineered Safety 18 months
Feature (ESF) actuation signal each DG auto-starts from
standby condition and:

a. In s 11 seconds after auto-start signal achieves
voltage of 2 3740 and during tests, achieves
steady state voltage 2 3740 V and s 4580 V;

b. In s 11 seconds after auto-start signal achieves
frequency of 2 57 Hz and during tests, achieves
steady state frequency 2 58.8 Hz and s 61.2 Hz;

c. Operates for 2 5 minutes; and

d. The emergency bus remains energized from the
offsite power system.

i

(continued)

,

'

I

McGuire Units 1 and 2 3.8.1-10 Amendment No.
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AC Sourc:s - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.13 Verify each DG's automatic trips are bypassed on actual 18 months
or simulated loss of voltage signal on the emergency bus
concurrent with an actual or simulated ESF actuation
signal except:

a. Engine overspeed;

b. Generator differential current;

c. Low lube oil pressure; and

d. Generator voltage - con: rolled overcurr?nt.
4

SR 3.8.1.14 NOTES---- .- -

1. Momentary transients outside the load and power
factor ranges do not inva.idate this test.

2. This Surveillance shall not be pedormed in
MODE 1 or 2.

3. DG loadings may include 9.adual loading as
recommended by the manufacturer.

. .. . ............. . .........

Verify each DG operating at a power factor s 0.9 18 months
operates for 2 24 hours:

a. For 2 2 hours loaded 2 4200 kW and s 4400 kW;
and

1

b. For the remaining hours of the test loaded |

2 3600 kW and s 4000 kW.

(continued)

!

!
;

McGuire Units 1 and 2 3.8.1-11 Amendment No.



AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.15 ---------------------- N OT E S- --------------------

1. This Surveillance shall be performed within
5 minutes f shutting down the DG after the DG j
has operated 2 2 hours loaded 2 3600 kW and

i

s 4000 kW. |

Momentary transients outside of load range do
not invalidate this test.

I

2. All DG starts may be preceded by an engine
|prelube period.

.... .. . ...... .. .... . .. ...... _

Verify each DG starts and achieves, in 511 seconds, 18 monm.
voltage 2 3740 V, and frequency 2 57 Hz and maintains

.isteady state voltage 2 3740 V and s 4580 V and |

frequency 2 58.8 Hz and s 61.2 Hz. )
j
:

SR 3.8.1.16 ------------------ N OT E S-------- !
--- ------- - ------

This Surveillance shall not be performed in MODE 1,2,
3, or 4.
. . . . .. . .. .... ... . ........ ;

Verify each DG: 18 months

'a. Synchronizes with offsite power source while
loaded with emergency loads upon a simulated
restoration of offsite power;

b. Transfers loads to offsite power source; and i

c. Retu;ns to standby operation.

(continued)

McGuire Units 1 and 2 3.8.1-12 Amendment No.
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AC Sources - Op3 rating.,

3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.17 ------------ N OT E S---- ------------- --

This Surveillance shall not be performed in MODE 1,2,
,

3, or 4. ;
... .- .

!

Verify, with a DG operating in test mode and connected 18 months
to its bus, an actual or simulated ESF actuation signal

'

overrides the test mode by.
'

a. Returning DG to standby operation; and

b. Automatically energizing the emergency load from
offsite power.

_

SR 3.8.1.18 Verify interval between each sequenced load block is 18 months
wiihin design interval for each automatic load sequemer.

(continued)

|

|

!

McGuire Units 1 and 2 3.8.1-13 Amendment No.



AC Sources - Oparating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.19 - 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.

... ... .. ............... . . ....- ...

Verify on an actual or simulated loss of offsite power 18 months
signalin 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 the emergency bus in s 11
seconds,

2. energizes auto-connected emergency
loads through load sequencer,

3. achieves steady state voltage 2 3740 V
and 5 4580 V,

4. achieves steady state frequency 2 58.8 Hz
and 5 61.2 Hz, and

5. supplies auto-connected emergency loads
for 2 5 minutes.

(continued)

McGuire Units 1 and 2 3.8.1-14 Amendment No.
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.20 ------- N OT E S------------------ - - - - - - - - - -

All DG starts may be preceded by an engine prelube
period.
. .... .......... . .. ....

Verify when started simultaneously from standby 10 years
condition, each DG achieves, in s 11 seconds, voltage of
2 3740 V and frequency of 2 57 Hz and maintains steady
state voltage 2 3740 V and s 4580 V, and frequency
2 58.8 Hz and s 61.2 Hz.

1

I

1

McGuire Units 1 and 2 3.8.1-15 Amendment No. )
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AC Sourc:s - Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources-Shutdown

LCO 3.8.2 The following AC electrical power sources shall be OPERABLE:

a. One qualified circuit between the offsite transmission network and
the Onsite Essential Auxiliary Power distribution system required by
LCO 3.8.10, ' Distribution Systems-Shutdown"; and

b. One diesel generator (DG) capable of supplying one train of the
Onsite Essential Auxiliary Power distribution system required by
LCO 3.8.10.

.

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS
_

CONDITION REQUIRED ACTION COMPLETION TIME

|
A. One required offsite -----N OTE----------------

circuit inoperable. Enter applicable Conditions and.

Required Actions of LCO 3.8.10,
with one required train
de-energized as a result of
Condition A. l

... .. .. .. .... ...

A.1 Declare affected required immediately
feature (s) with no offsite
power available inoperable.

OB

A.2.1 Suspend CORE immediately
ALTERATIONS.

AND

(continued)

___

McGuire Units 1 and 2 3.8.2-1 Amendment No.
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AC Sources - Shutdown
3.8.2 |

|

ACTIONS 3

|

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.

AND

A.2.3 Initiate action to suspend immediately <

operations involving
positive reactivity
additions.

,

I.

AND i

i

A.2.4 initiate action to restore immediately
required offsite power

,

circuit to OPERABLE '

status.

fB. One required DG B.1 Suspend CORE Immediately
inoperable. ALTERATIONS. ;

AND '

B.2 Suspend movement of Immediately :

irradiated fuel assemblies. ;

.

AND
1

B.3 initiate action to suspend immediately i
operations involving

'

positive reactivity additions.

AND

B.4 Initiate action to restore immediately
required DG to OPERABLE
status.

1

,

4

I
i

*

i

McGuire Units 1 and 2 3.8.2-2 Amendment No. !
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AC Sources - Shutdown
3.8.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.2.1 --NOTES---- -------- -----------

The following SRs are not required to be performed:
SR 3.8.1.3, SR 3.8.1.9, SR 3.8.1.10, SR 3.8.1.11,
SR 3.8.1.13, SR 3.8.1.14, SR 3.8.1.15, SR 3.8.1.16, and
SR 3.8.1.18.
. ... . . .. .... ........

For AC sources required to be OPERABLE, the following in accordance with
SRs are applicable: applicable SRs

SR 3.8.1.1 SR 3.8.1.6 SR 3.8.1.13
SR 3.8.1.2 SR 3.8.1.7 SR 3.8.1.14
SR 3.8.1.3 SR 3.8.1.9 SR 3.8.1.15
SR 3.8.1.4 SR 3.8.1.10 SR 3.8.1.16
SR 3.8.1.5 SR 3.8.1.11 SR 3.8.1.18

i

.

McGuire Units 1 and 2 3.8.2-3 Amendment No.
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Dissal Fu 1 Oil cnd Starting Air
3.8.3

3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil and Starting Air

|

LCO 3.8.3 The stored diesel fuel oil and starting air subsystem sha!! be within limits
for each required diesel generator (DG).

!

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS

N OTE--------- - - - - - - - - - - - - - - - - - - - - - - - ---- --------- --- --

Separate Condition entry is allowed for each DG.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more DGs with A.1 Restore fuel oillevel to 48 hours
fuel oilinventory within limits.
< 39,500 gal and
> 31,600 gal.

B. One or more DGs with B.1 Restore fuel oil total 7 days
stored fuel oil total particulates within limit.
particulates not within
limit.

C. One or more DGs with C.1 Restore stored fuel oil 30 days ;
new fuel oil properties properties to within limits. '

not within limits.

(continued)

I

McGuire Units 1 and 2 3.8.3-1 Amendment No. |
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Di:s:1 Fus! Oil and Starting Air
3.8.3

ACTIONS (continued),

CONDITION REQUIRED ACTION COMPLETION TIME
4

D. One or more DGs with D.1 initiate action to isolate the immediately
1 of 2 starting air degraded starting air,

receiver pressures . receiver,'

< 210 psig.
AND

D.2 Restore both starting air 48 hours
'

receiver pressures to 2 210
psig.

E. Required Action and E.1 Declare associated DG Immediately
associated Completion inoperable.
Time not met.

93

One or more DGs diesel
fuel oil or starting air,

subsystem not within
limits for reasons other
than Condition A, B, C,
or D.

McGuire Units 1 and 2 3.8.3-2 Amendment No.



Di:ssl Fuel Oil and Starting Air
3.8.3

SURVEILLANCE REQUIREMENTS,

SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify the fuel oil storage system contains 2 39,500 gal of 31 days
fuel for each DG.

SR 3.8.3.2 Verify fuel oil properties of new and stored fuel oil are in accordance with
tested in accordance with, and maintained within the the Diesel Fuel Oil
limits of, the Diesel Fuel Oil Testing Program. Testing Program

i

SR 3.8.3.3 Verify each DG air start receiver pressure is 2 210 psig. 31 days

SR 3.8.3.4 Check for and remove accumulated water from the fuel 31 days
oil storage tank.

SR 3.8.3.5 For each fuel oil storage tank: 10 years

a. Drain the fuel oil;

b. Remove the sediment; and

c. Clean the tank.

1

McGuire Units 1 and 2 3.8.3-3 Amendment No.
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DC Sourc:s - Op: rating |
3.8.4

3.8' ELECTRICAL POWER SYSTEMS
'

i

3.8.4 DC Sources-Operating
'

LCO 3.8.4 The four channels of DC sources shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One channel of DC A.1 Restore channel of DC 2 hours
source inoperable, source to OPERABLE

status.

9_R_ )

A.2.1 Verify associated bus tie 2 hours i

breakers are closed !
between DC channels. |

1
AND j

|

A.2.2 Restore channel of DC 72 hours |
source to OPERABLE |
status.

B. Required Action and B.1 Be in MODE 3. 6 hours |

Associated Completion I
Time not met. AND

|
'

B.2 Be in MODE 5. 36 hours

;

McGuire Units 1 and 2 3.8.4 1 Amendment No.
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L

DC Sources - Opsrating.

3.8.4;

i4

i SURVEILLANCE REQUIREMENTS
:

: SURVEILLANCE FREQUENCY
,

|- SR 3.8.4.1 Verify battery terminal voltage is 2125 V on float charge. 7 days
!- |

SR 3.8.4.2 Verify no visible corrosion at battery terminals and 92 days
J connectors.

@
i -

; Verify connection resistance of these items is s 1.5 E-4
; ohm.
t

;

'SR 3.8.4.3 Verify battery cells, cell plates, and racks show no visual 18 months2

indication of physical damage or abnormal deterioration.

;
that could degrade battery performance.

1

!

SR 3.8.4.4 Remove visible terminal corrosion, verify battery cell to 18 months |
cell and terminal connections are clean and tight, and are |
coated with anti-corrosion material. t

SR 3.8.4.5 Verify battery connection resistance is s 1.5 E-4 ohm for 18 months ;

inter-cell connections, and s 1.5 E-4 ohm for terminal !

connections.
,

:

SR 3.8.4.6 Verify each battery charger supplies 2 400 amps at 18 months !

2125 V for 21 hour.

(continued)

McGuire Units 1 and 2 3.8.4 2 Amendment No.
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DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.7 -----------N OT E- -- - - - - - - - - - - - - --- - ---

The modified performance discharge test in SR 3.8.4.8
may be performed in lieu of the service test in SR 3.8.4.7
once per 60 months.

.- . . ...... .

l
Verify battery capacity is adequate to supply, and 18 months '

maintain in OPERABLE status, the required emergency
loads for the design duty cycle when subjected to a
battery service test.

|

|

SR 3.8.4.8 Verify battery capacity is 2 80% of the manufacturer's 60 months
rating when subjected to a performance discharge test or
a modified performance discharge test. 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 2
100% of
manufacturer's
rating

McGuire Units 1 and 2 3.8.4-3 Amendment No.
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DC Soure:s - Shutdown
3.8.5

3.8 ELECTRICAL POWER SYSTEMS

3.8.5 DC Sources-Shutdown

LCO 3.8.5 The following shall be OPERABLE: ,

a. Two channels of DC sources capable of supplying one train of the
DC electrical power distribution subsystem (s) required by LCO
3.8.10, " Distribution Systems Shutdown," and

b. One source of DC electrical power, other than that required by LCO
3.8.5.a, capable of supplying the remaining train of the DC electrical
power distribution subsystem (s) when required by LCO 3.8.10.

APPLICABILITY: MODES 5 and 6,
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1.1 Declare affected required immediately :

channel (s) of DC feature (s) inoperable.
source (s) inoperable.

!
O.R

A.2.1 Suspend CORE immediately :

ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.

,

AND

(continued)

McGuire Units 1 and 2 3.8.5 1 Amendment No.
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DC Sourc:s - Shutdown
3.8 5 i

ACTIONS

CONDITION REQUIRED ' ACTION COMPLETION TIME

A. (continued) A.2.3 Initiate action to suspend immediately
operations involving
positive reactivity -

additions.

AND

A.2.4 initiate action to restore immediately i

required channel (s) of DC
source (s) to OPERABLE
status.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 --NOTE-------- --- - - ------

The following SRs are not required to be pedormed:
SR 3.8.4.6, SR 3.8.4.7, and SR 3.8.4.8.
. . . . . . . . . . . . . ........ .... .

For DC sources required to be OPERABLE, the following in accordance with
SRs are applicable: applicable SRs

;

SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6

1

|

McGuire Units 1 and 2 3.8.5-2 Amendment No.
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Batt:ry C:ll Param:t:rs
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

LCO 3.8.6 Battery cell parameters for the channels of DC batteries shall be within the
limits of Table 3.8.6-1.

APPLICABILITY: When associated channels of DC sources are required to be
OPERABLE.

ACTIONS

.. N OT E-------------- -.. . .. .. .... .. ... ------ ---- - -

Separate Condition entry is allowed for each battery.
. .. - .... .. .... . ...... .. . .. . . .

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries A.1 Verify pilot cells electrolyte 1 hour
with one or more battery level and float voltage
cell parameters not meet Table 3.8.6-1
within Category A or B Category C limits.
limits.

AND

A.2 Verify battery cell 24 hours
parameters meet
Table 3.8.6-1 Category C AND
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)

McGuire Units 1 and 2 3.8.6-1 Amendment No.
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Battery Cell Parameters '

3.8.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 C 3clare associated battery Immediately
associated Completion inoperable.
Time of Condition A not
met.

M
One or more batteries
with average electrolyte
temperature of the

i

representative cells
< 60 F.

@

One or more batteries
with one or more battery
cell parameters not
within Category C
values,

i

SURVEILLANCE REQUIREMENTS

SURVElLLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet Table 3.8.6-1 7 days
Category A limits. j

i

(continued) 4

1

|
|

McGuire Units 1 and 2 3.8.6-2 Amendment No.
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Battery Csil Parameters
3.8.6

SURVElLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verify battery cell parameters meet Table 3.8.6-1 92 days
Category B limits.

AND

Once within 7,

days after a
battery discharge l
< 110 V

AND
|

Once within 7
days after a
battery overcharge
> 150 V

|

1
'SR 3.8.6.3 Verify average electrolyte t.:mperature of representative 92 days

cells is 2 60 F.

|

|
|

l

l

|

l

)

McGuire Units 1 and 2 3.8.6-3 Amendment No.
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!
.

Battsry Cell Parameters
3.8.6

i

Table 3.8.6-1 (page 1 of 1)
Battery Cell Parameters Requirements

| |
CATEGORY A: CATEGORY C: !

LIMITS FOR EACH CATEGORYB: ALLOWABLE ]
<

| DESIGNATED LIMITS FOR EACH LIMITS FOR EACH
PARAMETER PILOT CELL CONNECTED CELL CONNECTED CELL :

Electrolyte Level > Minimum level > Minimum level Above top of plates,.

4

indication mark, and indication mark, and and not overflowing
s % inch above s % inch above
maximum level maximum level
indication mark (a) indication mark (a)

1

j Float Voltage 2 2.13 V 2 2.13 V > 2.07 V
,

,

. .

Specific Gravity (b)(c) 2 1.200 2 1.195 Not more than 0.020
below average of all

AND connected cells
,

or 21.195
Average of all<

connected cells AND-

> 1.205
Average of all
connected cells ;,

2 1.195
)

l

i

1

1

(a) It is acceptable for the electrolyte level to temporarily increase above the specified-

; maximum during equalizing charges provided it is not overflowing. ;

l
-

(b) Corrected for electrolyte temperature and level. Level conection is not required, I

however, when battery charging is < 2 amps when on float charge.
1 i

(c) A battery charging current of < 2 amps when on float charge is acceptable for meeting '

specific gravity limits following a battery recharge, for a maximum of 7 days. When
charging current is used to satisfy specific gravity requirements, specific gravity of each

{ connected cell shall be measured prior to expiration of the 7 day allowance.

McGuire Units 1 and 2 3.8.6-4 Amendment No.
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!

in/srters - Opsrating,

3.8.7.

,

3.8' ELECTRICAL POWER SYSTEMS-

r

3.8.7 Inverters-Operating. !,

: LCO 3.8.7 The four required Channels of inverters shall be OPERABLE.
2

1

: APPLICABILITY: MODES 1,2,3, and 4.

I

: ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME -

i .
I A. One inverter inoperable. A.1 - N OT E------ --

Enter applicable
Conditions and Required
Actions of LCO 3.8.9,

!.

" Distribution
Systems - Operating" with

j<

any vital bus de-energized. ,

i; . .... .. . .. .

'

- Restore inverter to 24 hours I'
OPERABLE status.

*
,

B. Required Action and B.1 Be in MODE 3. 6 hours i,

i, associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
:

SR 3.8.7.1 Verify correct inverter voltage, and alignment to required 7 days
AC vital buses.

i

McGuire ' Units 1 and 2 - 3.8.7-1 Amendment No.
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inv rtars-Shutdown
3.8.8

3.8 ELECTRICAL POWER SYSTEMS

3.8.8 ' inverters-Shutdown

LCO 3.8.8 The following shall be OPERABLE:

a. Two inverters capable of supplying one train of the onsite Class 1E
AC vital bus electrical power distribution subsystem (s) required by
LCO 3.8.10. " Distribution Systems-Shutdown," and

b. One source of AC vital bus power, other than that required by LCO
3.8.8.a. capable of supplying the remaining onsite Class 1E AC vital
bus electrical power distribution subsystem (s) when required by LCO
3.8.10.

APPLICABILITY: 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 required immediately
AC vital bus power feature (s) inoperable.
sources inoperable. /

O.R

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of immediately
irradiated fuel assemblies.

AND

(continued)
.

McGuire Units 1 and 2 3.8.8-1 Amendment No.
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Invsrt:rs - Shutdown l

3.8.8
!

ACTIONS j

1

CONDITION REQUIRED ACTION COMPLETION TIME I

A. (continued) A.2.3 Initiate action to suspend immediately
operations involving |
positive reactivity '

additions.

AND

A.2.4 Initiate action to restore immediately
required inverters to
OPERABLE status. I

l

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.t. 7.1 Verify correct voltage and alignments to required AC vital 7 days
buses.

!

|

|

| McGuire Units 1 and 2 3.8.8-2 Amendment No.
I
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!

Distribution Syst:ms - Operating
3.8.9 !

i

3.8 ELECTRICAL POWER SYSTEMS I

3.8.9 Distribution Systems-Operating

LCO 3.8.9 Train A and Train B AC, four channels of DC, and four AC vital buses
.

electrical power distribution subsystems shall be OPERABLE.
i

i

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more AC A.1 Restore AC electrical 8 hours
electrical power power distribution

!

distribution subsystem (s) subsystem (s) to AND ]inoperable. OPERABLE status. i

16 hours from
discovery of failure to
meet LCO

B. One AC vital bus B.1 Restore AC vital bus 2 hours
inoperable. subsystem to OPERABLE I

status. AND,

16 hours from :

discovery of failure to
i

meet LCO

(continued) i

|
|

|

|
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Distribution Systems - Operating,

|
| 3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One channel of DC C.1 Restore DC channel of 2 hours
electrical power electrical power distribution
distribution subsystem subsystem to OPERABLE AND |inoperable. status.

16 hours from
discovery of failure to
meet LCO <

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
, ,

E. Two trains with E.1 Enter LCO 3.0.3. Immediately |inoperable distribution '

subsystems that result
in a loss of safety

1

function.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and voltage to AC, DC, 7 days
and AC vital bus electrical power distribution subsystems.

|
|

|

|

McGuire Units 1 and 2 3.8.9-2 Amendment No.
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I
i
'

Distribution Syst ms-Shutdown
3.8.10

r 3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems-Shutdown

LCO 3.8.10 The necessary portion of AC, DC, and AC vital bus electrical power
~ distribution subsystems shall be OPERABLE to support equipment
required to be OPERABLE.

,

IAPPLICABILITY: MODES 5 and 6, i

During movement of irradiated fuel assemblies.

1
1''

ACTIONS I

l i
'

|

' CONDITION REQUIRED ACTION COMPLETION TIME |
| )

A. One or more required A.1 Declare associated immediately ',
AC, DC, or AC vital bus supported required !

electrical power feature (s) inoperable. ;

distribution subsystems '

inoperable. QR '

'
,

A.2.1 Suspend CORE immediately |
ALTERATIONS. '

;

AND

A.2.2 Suspend movement of immediately
irradiated fuel assemblies. l

|

AND

A.2.3 Initiate action to suspend immediately
operations involving
positive reactivity
additions.

AND
1
!

I
i

1

(continued) ;

i

|-
r

i
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Distribution Syst::ms - Shutdown
3.8.10

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 initiate actions to restore immediately
required AC, DC, and AC
vital 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.

AND,

A.2.6 Declare affected Low immediately
Temperature Overpressure
Protection (LTOP)
feature (s) inoperable.

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and voltage to required 7 days
AC, DC, and AC vital bus electrical power distribution
subsystems.

1

McGuire Units 1 and 2 3.8.10-2 Amendment No.
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Boron Conc:ntration
3.9.1

!

3.9 REFUE' LING OPERATIONS

3.9.1 Boron Concentration

LCO 3.9.1 Boron concentrations of the Reactor Coolant System, the refueling canal,
and the refueling cavity shall be maintained within the limit specified in the
COLR.

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION CO.MPLETION TIME

A. Boron concentration not A.1 Suspend CORE immediately
within limit. ALTERATIONS.

AND

A.2 Suspend positive reactivity immediately
additions.

AND

A.3 initiate action to restore immediately
boron concentration to
within limit.

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.1.1 Verify boron concentration is within the limit specified in 72 hours
COLR.

McGuire Units 1 and 2 3.9.1 -1 Amendment No.

a



- . - - -. ._. . . _ - . ._ - . - - - _ . - . . .

Unborct:d Wet r Sourcs isolation Valvas
3.9.2

,

3.9 REFUELING OPERATIONS
:

! 3.9.2 Unborated Water Source Isolation Valves
,

!

LCO 3.9.2 Each valve used to isolate unborated water sources shall be secured in
the closed position.

APPLICABILITY: MODE 6.

i
! ACTIONS !

NOTE- !. -........ _ .-_-... - ---------------------------- -------

Separate Condition entry is allowed for each unborated water source isolation valve.

CONDITION REQUIRED ACTION COMPLETION TIME

A. -------NOTE--- A.1 Suspend CORE immediately
Required Action A.3 ALTERATIONS.

,

must be completed
whenever Condition A is AND
entered.

A.2 Initiate actions to secure immediately- - - - - - - - - - - - - - - - - - - - -

valve in closed position.
One or more valves not
secured in closed AND
position.

A.3 Perform SR 3.9.1.1. 4 hours

SURVEILLANCE REQUIREMENTS

.

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates unborated water sources 31 days
|

is secured in the closed position.i

|

4

McGuire Units 1 and 2 3.9.2-1 Amendment No.
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Nucitar Instrum:ntation
3.9.3 i

I
i

3.9 REFUELING OPERATIONS

3.9.3 Nuclear Instrumentation

i
I

LCO 3.9.3 Two source range neutron flux monitors shall be OPERABLE.

1
I

APPLICABILITY: 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 reactivity immedi.nely
additions.

|

B. Two required source B.1 Initiate action to restore immediately
range neutron flux - one source range neutron
monitors inoperable, flux monitor to OPERABLE |

status. i

AND
,

|

B.2 Perform SR 3.9.1.1. Once per !
12 hours i

| l
! i

McGuire Units 1 and 2 3.9.3 1 Amendment No.
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!

Nucisar Instrumentation
3.9.3

|
|
|

SURVEILLANCE REQUIREMENTS

j . SURVEILLANCE FREC:UENCY
\

l

| SR 3.9.3.1 Perform CHANNEL CHECK. 12 hours
!

l

SR 3.9.3.2 -----------------------------NOTE-------------------- -----

Neutron detectors are excluded from CHANNEL
CALIBRATION.

'

i
... .. . .- .. ...... .

Perform CHANNEL CAllBRATION. 18 monthsi

(.'

:

| |

|
'

i
i

!

!

|

|
!
!

,

1

!
i

;

I

i

4

2

McGuire Units 1 and 2 3.9.3-2 Amendment No.
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Containm:nt Pcn trations
3.9.4

3.9 REFUELING OPERATIONS

3.9.4 Containment Penetrations

LCO 3.9.4 The containment penetrations shall be in the following status:

a. The equipment hatch closed ar:d held in place by a rninimum of four
bolts;

b. A minimum of one door in each air lock c!cced; and

c. Each penetration providing direct access from the containment
atmosphere to the outside atmosphere either:

1. closed by a manual or automatic isolation valve, blind flange, or
equivalent, or

2. exhausting through an OPERABLE Containment Purge
Exhaust System HEPA filter and charcoal adsorber.

APPLICABILITY: During CORE ALTERATIONS,
During movement of irradiated fuel assemblies within containment.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Suspend CORE imme' iately ;

containment ALTERATIONS. I

penetrationi not in
required status. AND

i

A.2 Suspend movement of immediately
irradiated fuel assemblies
within containment.

i

|
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Containm:nt Pcnttrations
3.9.4

SURVEILLANCE REOUIREMENTS

SURVEILLANCE FREQUENCY

'

SR 3.9.4.1 Verify each required containment penetration is in the 7 days
required status.

SR 3.9.4.2 Perform required Containment Purge Exhaust Systern in accordance with
Testing in accordance with the Ventilation Filter Testing the VFTP
Program (VFTP).

.

:
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i
!

L RHR and Coolant Circulation - High Watsr Lev:1
l

3.9.5

l

3.9 REFUELING OPERATIONS i

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-High Water Level I

LCO 3.9.5 One RHR loop shall be OPERABLE and in operation.

.. ... . .. .. N OT E--- - - - - - - - - - - - - - - - - - - - - - . - .

The required RHR loop may be removed from operation for s 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 the water level at 23 ft above the top of reactor vessel
flange.

I

ACTIONS

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 irradiated immediately
fuel assemblies in the core.

AND |
i
i

A.3 initiate action to satisfy
RHR loop requirements. Immediately

AND

|

| (continued)

!

'
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RHR and Coolant Circulation - High Water Level
3.9.5

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Close all containment 4 hours
penetrations providing
direct access from

i

containment atmosphere I

to outside atmosphere.

l

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.5.1 Verify one RHR loop is in operation and circulating 12 hours
reactor coolant at a flow rate of 21000 gpm and RCS
temperature is s 140 F.

,

|

)
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RHR cnd Coolint Circulition - Low Wat:r Lev:1
3.9.6 '

3.9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level-

LCO 3.9.6 Two RHR loops shall be OPERABLE, and one RHR loop shall be in
operation.

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor vessel flange.

ACTIONS
I

CONDITION - REQUIRED ACTION COMPLETION TIME

A. Less than the required A.1 Initiate action to restore immediately
numberof RHRloops required RHR loops to
OPERABLE. OPERABLE status.

_QR,

A.2' Initiate action to establish immediately
2 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 Watar Level
3.9.6

,

ACTIONS '

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2 Initiate action to restore immediately
one RHR loop to operation.

AND

|
B.3 Close all containment 4 hours ';

penetrations providing |
direct access frorn
containment atmosphere '

to outside atmospr.9re.
i

:

1
_

,

1

|

I

i
'SURVEILLANCE REQUIREMENTS

'

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify one RHR loop is in operation and circulating 12 hours
reactor coolant at a flow rate of 21000 gpm and RCS
temperature is s 140 F.

. SR 3.9.6.2 Verify correct breaker alignment and indicated power 7 days
available to the required RHR pump that is not in
operation.

|

\

I
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R fu: ling Civity Wat:r Lcv:1
3.9.7

:

3.9 REFUELING OPERATIONS

3.9.7 Refueling Cavity Water Level

LCO 3.9.7 Refueling cavity water level shall be maintained 2 23 ft above the top of
reactor vessel flange.

-
1

APPLICABILITY: During CORE ALTERATIONS, except during latching and unlatching of
control rod drive shafts, .

During movement of irradiated fuel assemblies within containment. I

ACTIONS !

I
'

CONDITION REQUIRED ACTION COMPLETION TIME
.

: A. Refueling cavity water A.1 Suspend CORE Immediately j
level not within limit. ALTERKTIONS.'

AND I

A.2 Suspend movement of Immediately
irradiated fuel assemblies
within containment.

I

i

SURVEILLANCE REQUIREMENTS i

|

SURVEILLANCE FREQUENCY

SR 3.9.7.1 Verify refueling cavity water level is 2 23 ft above the top 24 hours
of reactor vessel flange.

McGuire Units 1 and 2 3.9.7-1 Amendment No.



D: sign Featurcs
4.0

4.0 DESIGN FEATURES

4.1 Site Location

The McGuire Nuclear Station site is located at latitude 35 degrees,25 minutes,59
seconds north and longitude 80 degrees,56 minutes,55 seconds west. The Universal
Transverse Mercator Grid Coordinates are E 504,669,256, and N 3,920,870,471. The
site is in northwestern Mecklenburg County, North Carolina,17 miles north-northwest of
Charlotte, North Carolina.

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 fuel rods with an initial composition of natural or slightly
enriched uranium dioxide (UO ) as fuel material. Limited substitutions of2

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.e.2 Control Rod Assemblies

The reactor core shall contain 53 control rod assemblies. The control material
shall be silver indium cadmium (Unit 1) silver indium cadmium and boron carbide
(Unit 2) as approved by the NRC.

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 nominal U-235 enrichment
of 4.75 weight percent;

b. k.n s 0.95 if fully flooded with unborated water, which includes
an allowance for uncertainties as described in Section 9.1 of
the UFSAR;

(continued)

McGuire Units 1 and 2 4.0-1 Amendment No.



.. _ _ .

I
'

!

| D: sign Featuras
4.0

i -
.

4.0 DESIGN FEATURES

|!
,

4.3 Fuel Storage (continued) |
|

c. A nominal 10.4 inch center to center distance between fuel ,

'assemblies placed in Region 1; and

d. A nominal 9.125 inch center to center distance between fuel
assemblies placed in Region 2.

4.3.1.2 The new fuel storage racks are designed and shall be maintained
with:

a. Fuel assemblies having a maximum nominal U-235 enrichment
of 4.75 weight percent;

b. k n s 0.95 if fully flooded with unborated water, which includes
an allowance for uncertainties as described in Section 9.1 of
the UFSAR;

c. k n s 0.98 if moderated by aqueous foam, which includes an
allowance for uncertainties as described in Section 9.1 of the
UFSAR; and

d. A nominal 21 inch center to center distance between fuel
assemblies placed in the storace racks.

4.3.2 Drainaae

The spent fuel storage pool is designed and shall be maintained to prevent
inadvertent draining of the pool below elevation 745 ft.-7 in.

4 3.3 Capacity

The spent fuel storage poolis designed and shall be maintained with a storage
capacity limited to no more than 1463 fuel assemblies (286 spaces in Region 1
and 1177 spaces in Region 2).

!

l

|.
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R:sponsibility
5.1

5.0 ADMINISTRATIVE CONTROLS

5.1 Responsibility

5.1.1 The Station Manager shall be responsible for overall unit operation and shall ;

delegate in writing the succession to this responsibility during his absence.

5.1.2 The Shift Supervisor (SS) shall be responsible for the con *ros 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 (other than the Shift Work Manager) with an
active Senior Reactor Operator (SRO) license shall be designated to assume the
control room command function. During any am ace 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.

On occasion when there is a need for both the Shift Supervisor and the SRO to
be absent from the control room in MODE 1,2,3, or 4, the Shift Work Manager
shall be allowed to assume the control room command function and serve as the
SRO in the control room provided that: I

a. the Shift Supervisor is available to return to the control room within 10
minutes,

b. the assumption of SRO duties by the Shift Work Manager is limited to
periods not in excess of 15 minutes duration and a total time not to exceed
1 hour during any shift, and

c. the Shift Work Manager has a SRO license on the unit. [

|

!

1

<

i

d
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Orgsnization
5.2 i

|

5.0 ADMINISTRATIVE CONTROLS
i

5 ? Organization; ,

5.2.1 Onsite and Offsite Oraanizations

Onsite and offsite organizations sha!! bs 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, j

; 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 shall be documented in the UFSAR;

b. The Station 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 Vice President of McGuire Nuclear Site shall have corporate
responsibility for overall plant nuclear safety and shall take any measures

: needed to ensure acceptable parformance of the staff in operating,
4 maintaining, and providing technicc! mpport to the plant to ensure nuclear

safety;

d. The Executive Vice President Nuclear Geiaration Department will be the,

Senior Nuclear Executive and have corporete responsibility for overall4

nuclear safety; and

e. The individuals who train the operating steft, carry out radiation protection,
,

or perform quality assurance functions muy report to the appropriate onsite j
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 (continued)

5.2.2 Unit Staff

The unit staff organization shallinclude 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.-

A total of three non-licensed operators are required for the two units.

b. At least one licensed Reactor Operator (RO) shall be present in the control
,

room when fuelis in the reactor. In addition, while the unit is in MODE 1, 1

2,3, or 4, at least one licensed Senior Reactor Operator (SRO) shall be
precent in the control room.

l
c. Shift crew composition may be less than the minimum requirement of 10 l

CFR 50.54(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 |
shift crew members provided immediate action is taken to restore the shift

|
crew composition to within the minimum requirements. |

d. A Radiation Protection Techniciari 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 station staff who perform safety related functions
(e.g., licensed SROs, licensed ROs, radiation protection technicians,
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 a 12
hour day with alternating 48 hour and 36 hour weeks 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 plant modification, on a
temporar/ basis the following guidelines shall be followed:

1. An individual should not be permitted to work more than 16 hours
straight, excluding shift turnover time;

_ continued)(
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Organization
5.2

5.2 Organization

5.2.2 Unit Staff (continued)

2. An individual should not be permitted to work more than 16 hours in
~i

any 24 hour period, nor more than 28 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 ' east 8 hours should be allowed between work periods,
including r ., turnover time;

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 Station Manager or his designee, in accordance with approved-

,

administrative procedures, or by higher levels of management, in i
accordance with established procedures and with documentation of the '

basis for granting the deviation.

Controls shall be included in the procedures such that individual overtime
shall be reviewed monthly by the Station Manager or his designee to ;

ensure that excessive hours have not been assigned. Routine deviation i

from the above guidelines is not authorized.

f. The Operations Manager shall hold or have held an SRO license.

g. The Shift Work Manager, whose functions include those of a Shift
Technical Advisor (STA), shall provide advisory technical support to the

3

Shift Supervisor in the areas of thermal hydraulics, reactor engineering, i

and plant analysis with regard to the safe operation of the unit. In addition, i

the Shift Work Manager shall meet the qualifications for STA specified by
the Commission Policy Statement on Engineering Expertise on Shift.

|

!
!

I
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Unit Staff Qualifications '

5.3

i

5.0 ADMINISTRATIVE CONTROLS
l

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 the Radiation Protection {
Manager, who shall meet or exceed the qualifications of Regulatory Guide 1.8, I

September 1975. The licensed Operators and Senior Reactor Operators shall
also meet or exceed the minimum qualifications of the supplemental
requirements specified in Sections A and C of Enclosure 1 of the March 28,1980 l

NRC letter to alllicensees.

|

|

l

!

| I

|
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,

Procedures
5.4

|
5.0 ~ ADMINISTRATIVE CONTROLS !

!
:

|
I 5.4 ProceJures i!-
|- I'

5.4.1 Written procedures shall be estabushed, implemented, and maintained covering .i
the following activities: |

|

a. The applicable procedures recommended in Regulatory Guide 1,33,
.

{- Revision 2, Appendix A, February 1978,
|

.

b. The emergency operating procedures required to implement the
i requirements of NUREG-0737 and to NUREG-0737, Supplement 1, as !

stated in Generic Letter 82-33; - ;
I

| c. Quality assurance for effluent and environmental monitoring; )
!

4

d. Commitments contained in UFSAR Chapter 16.0; and
,

. e. All programs specified in Specification 5.5. |
|

;

i
i
i

l

y j
j'

i >

'

)
,

i

|

|

|

!

i

i

|

|

| l
. i

|
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Progr:ms and M:nuals 1

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)

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.

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) do not adversely impact the
accuracy or reliability of effluent, dose, or setpoint calculations;

b. Shall become effective after the approval of the Station Manager; and

c. Shall be submitted to the NRC in the form of a complete, legible copy of
the entira ODCM as a part of or concurrent with the Radioactive Effluent
Release Report for the period of the report 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 j
was changed, and shall indicate the date (i.e., month and year) the change |

was implemented. '

5.5.2 Containment Leakaae Rate Testina Proaram

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, for Type A testing, 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.

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals4

5.5.2 Containment Leakaae Rate Testina Proaram (continued)

The peak calculated containment internal pressure for the design basis loss of
coolant accident, P., is 14.8 psig. The maximum allowable containment leakage
rate, L., at P., shall be 0.3% of containment air weight per day.

Leakage Rate acceptance criteria are:

a. Containment leakage rate acceptance criterion is s; 1.0 L.. During the first
plant startup following testing in accordance with this program, the leakage
rate acceptance criteria are < 0.75 L. for Type A tests.

The provisions of SR 3.0.2 do not apply to the test frequencies specified in the
Containment Leakage Rate Testing Program.

The provisions of SR 3.0.3 are applicable to the Containment Leakage Rate
Testing Program.

5.5.3 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. 'ho systems
include Containment Spray, Safety injection, Chemical and Volume Control,
Nuclear Sampling, RHR, Boron Recycle, Refueling Water, Liquid Waste, and
Waste Gas. The program shallinclude the following:'

'

a. Preventive maintenance and periodic visual!nspection requirements; and ;

b. Integrated leak test requirements for each system at refueling cycle
intervals or less.

5.5.4 Post Accident Samplina

This program provides controls that ensure the capability to obtain and analyze
reactor coolant, radioactive iodines, 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.

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals (continued)

5.5.5 Radioactive Effluent Controls Proaram

a. 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 Chapter 16 of the UFSAR, shall be implemented by
procedures, and shall include remedial actions to be taken whenever the
program limits are exceeded. The program shallinclude the following
elements:

1. 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;

2. Limitations on the concentratior s of radioactive material released
in liquid effluents to unrestricted areas, conforming to ten times
10 CFR 20, Part 20.1001 - 20.2401, Appendix B, Table 2,
Column 2;

3. 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 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 10 CFR 50, Appendix I;

5. Determination of cumulative and projected dose contributions I

from radioactive effluents for the current calendar quarter and I
current calendar year in accordance with the methodology and
parameters in the ODCM at least every 31 days;

6. 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 l;

|

(continued)
i
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.5 Radioactive Effluent Controls Procram (continued)

7. 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:

1. For noble gases: Less than or equal to a dose rate of 500
mrem /yr to the total body and less than or equal to a dose
rate of 3000 mrem /yr to the skin, and

ii. For iodine-131, iodine-133, tritium, and for all radionuclides
in particulate form with half-lives greater than 8 days: Less
than or equal to a dose rate of 1500 mrem /yr to any organ;

8. 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 1;

9. Limitations on the annual and quarterly doses to a member of the
public from iodine-131, iodine-133, 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, Apper. dix ||

10. 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; and

11. 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.

b. Licensee initir.ted changes to the Radiological Effluent Controls of the
UFSAR:

1. 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

(continued)
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I Programs and Minuals
|- 5.5
!

|
'

5.5 Programs and Manuals !

5.5.5 Radioactive Effluent Controls Proaram (continued)

ii. A determination that the change (s) maintain the overall ;

conformance of the solidified waste product to existing ;

requirements of Federal, State, or other applicable :

regulations or a determination that the change will
maintain the level of radioactive effluent control required

: by 10 CFR 20.1302,40 CFR Part 190,10 CFR 50.36a,
l and Appendix 1 to 10 CFR Part 50 and not adversely

impact the accuracy or reliability of effluent, dose, or
setpoint calculations;

2. Shall become effective after approval of the station manager.

3. Shall be submitted to the Commission in the form of a complete,
legible copy of the entire Section 16.11 of the UFSAR as a part of
or concurrent with the Radioactive Effluent Release Report for the
period of the report in which any changes to Section 16.11 of the
UFSAR 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 / year) the change was implemented.

5.5.6 Component Cyclic or Transient Limit |

This program provides controls to track the UFSAR, Section 5.2.1.5, cyclic and
transient occurrences to ensure that components are maintained within the
design limits.

5.5.7 Reactor Coolant Pumo Flywheel inspection Proaram )

This program shall provide for the inspection.of each reactor coolant pump
flywheel per the recommendations of Regulatory. Position c.4.b of Regulatory
Guide 1.14, Revision 1, August 1975.

!

'

!

|
i
'

(continued)
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Programs end Manuals |

5.5

5.5 Programs and Manuals (continued)

5.5.8 Inservice Testina Proaram

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 Boiler and
Pressure Vessel Code and applicable Addenda as follows:

ASME Boiler and Pressure !
Vessel Code and applicable Required Frequencies for |Addenda terminology for performing inservice testing '

inservice testing activities activities

|Weekly At least once per 7 days

Monthly At least once per 31 days )
Quarterly or every 3 months At least once per 92 days

Semiannually or every 6 months At least once per 184 days

Every 9 months At least once per 276 days

Yearly or annually At least once per 366 days

Biennially or every 2 years At least once per 731 days

I
b. The provisions of SR 3.0.2 are applicable to the above required

|Frequencies for performing inservice testing activities;

c. The provisions of SR 3.0.3 are applicable to inservice testing activities;
and

d. Nothing in the ASME Boiler and Pressure Vessel Code shall be
construed to supersede the requirements of any TS.

5.5.9 Steam Generator (SG) Tube Surveillance Proaram

This program provides controls for the inservice inspection of steam generator
tubes to ensure that the structuralintegrity of this portion of the RCS is
maintained. The program for inservice inspection of steam generator tubes is
based on a modification of Regulatory Guide 1.83, Revision 1. The program
shallinclude:,

!

(continued)
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5.5

,

l

5.5 Programs and Manuals (continued)

5.5.9.1 Steam Generator Sample Selection and Inspection
|

Each steam generator shall be determined OPERABLE during shutdown by i

selecting and inspecting at least the minimum of steam generators specified in
Table 5.5-1.

5.5.9.2 Steam Generator Tube Samole Selection and Inspection '|

The steam generator tube minimum sample size, inspection result classification,
and the corresponding action required shall be as specified in Table 5.5-2. The
inservice inspection of steam generator tubes shall be performed at the
frequencies specified in Specification 5.5.9.3 and the inspected tubes shall be
verified acceptable per the acceptance criteria of Specification 5.5.9.4. The tubes
selected for each inservice inspection shall include at least 3% of the total
number of tubes in all steam generators; the tubes selected for these inspections
shall be selected on a random basis except:

a. Where experience in similar plants with similar water ci emistry indicates
critical areas to be inspected, then at least 50% of the tubes inspected
shall be from these critical areas;

b. The first sample of tubes selected for each inservice inspection
(subsequent to the preservice inspection) of each steam generator shall
include:

1. All nonplugged tubes that previously had detectable wall
penetrations (greater than 20%),

2. Tubes in those areas where experience has indicated potential
problems, and

3. A tube inspection (pursuant to Specification 5.5.9.4.a.8) shall be
performed on each selected tube. If any selected tube does not
permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall be
selected and subjected to a tube inspection,

c. The tubes selected as the second and third samples (if required by
Table 5.5-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

j 1. The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found, and

(continued)
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5.5.9.2 Steam Generator Tube Sample Selection and inspection (continued)

2. The inspections include those portions of the tubes where
imperfections were previously found.

The results of each sample inspection shall be classified into one of the following
three categories:

Cateaorv Inspection Results

C-1 Less than 5% of the total tubes inspected are
degraded tubes and none of the inspected tubes
are defective.

C-2 One or more tubes, but not more than 1% of the
total tubes inspected are defective, or between 5%
and 10% of the total tubes inspected are degraded
tubes.

C-3 More than 10% of the total tubes inspected are
degraded tubes or more than 1% of the inspected
tubes are defective.

Note: In all inspections, previously degraded tubes must exhibit significant |

(greater than 10%) further wall penetrations to be included in the above i

percentage calculations. '

5.5.9.3 Inspection Frecuencies
1

The above required inservice inspections of steam generator tubes shall be
performed at the following frequencies:

a. The first inservice inspection after the steam generator replacement shall
|

be performed after at least 6 Effective Full Power Months but within 24
calendar months of initial criticality after steam generator replacement. 1

Subsequent inservice inspections shall be performed at intervals of not i

less than 12 nor more than 24 calendar months after the previous '

inspection. If two consecutive inspections following service under AVT
conditions, not including the preservice inspection, result in all inspection
results falling into the C-1 category or if two consecutive inspections
demonstrate that previously observed degradation has not continued and
no additional degradation has occurred, the inspection interval may be

| extended to a maximum of once per 40 months;

l

(continued)
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5.5.9.3 Insoection Frecuencies (continued)
!

b. If the results of the inservice inspection of a steam generator conducted
in accordance with Table 5.5-2 at 40-month intervals fall in Category C-3,

;

the inspection frequency shall be increased to at least once per 20
months. The increase in inspection frequency shall apply until the
subsequent inspections satisfy the criteria of Specification 5.5.9.3.a; the

j interval may then be extended to a maximum of once per 40 months; and
,

i

c. Additional, unscheduled inservice inspections shall be performed on each !

steam generator in accordance with the first sample 'nspection specified )
in Table 5.5-2 during the shutdown subsequent to any of the following 1

conditions:

1. Reactor-to-secondary tubes leaks (not including leaks originating {;
from tube-to-tube sheet welds) in excess of the limits of

'

Specification 3.4.13,

| 2. A seismic occurrence greater than the Operating Basis
Earthquake,

..

3. A loss-of-coolant accident requiring actuation of the Engineered
| Safety Features, or 1

4. A main steam line or feedwater line break.

The provisions of SR 3.0.2 are applicable to the SG Tube Surveillance Program
test frequencies.

I
'

5.5.9.4 Acceptance Criteria
|

j a. As used in this specification:

1. Imperfection means an exception to the dimensions, finish or
contour of a tube from that required by fabrication drawings or

i specifications. Eddy-current testing indications below 20% of the
nominal tube wall thickness, if detectable, may be considered asi

i imperfections;

2. Dearadation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a tube;

|

!

; (continued)
.
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j 5.5.9.4 Acceptance Criteria (continued)
I

3. Dearaded Tube means a tube containing imperfections greater
than or equal to 20% of the nominal tube wall thickness caused by
degradation;

4. % dearadation means the percentage of the tube wall thickness
affected or removed by degradation;

5. Defect means an imperfection of such severity that it exceeds the
| plugging limit. A tube containing a defect is defective;

!

6. Pluaaina Limit means the imperfection depth at or beyond which
the tube shall be removed from service by plugging. The plugging i
limit is equal to 40% of the nominal tube wall thickness.

.

7. Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integrity in
the event of an Operating Basis Earthquake, a loss-of-coolant
accident, or a steam line or feedwater line break as specified in
5.5.9.3.c, above;

8. Tube Inspection means an inspection of the steam generator tube
from the point of entry complete.i around the U-bend to the point

iof exit; and

9. Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition of the
tubing. This inspection shall be performed prior to initial POWER
OPERATION using the equipment and techniques expected to be
used during subsequent inservice inspections,

b. The steam generator shall be determined OPERA.5LE after completing i

the corresponding actions required by Table 5.6-2. '

l
!
i

I

| |
i

!

(continued)
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TABLE 5.5-1 (Page 1 of 1)

MINIMUM NUMBER OF STEAM GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection No Yes

ik.. ?! St_eam Generators per Unit Four Four

First inr ervice Inspection after the All Two
Steam Generator Replacement

Second & Subsequent inservice One' One'
Inspections

Table Notation

1. The inservice inspection may be limited to one steam generator on a rotating schedule
encompassing 3 N % of the tubes (where N is the number of steam generators in the unit) if the,

results of the first or previous inspections indicate that all steam generators are performing in a like
manner. Note that 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 sequence shall be modified to inspect the most severe conditions.

2. Each of the other two steam generators not inspected during the first inservice inspections after the
steam generator replacement shall be inspected during the second and third inspections. The
fourth and subsequent inspections shall follow the instructions described in 1 above.

i

i

!

!
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TABLE 5.5-2
STEAM GENERATOR TUBE INSPECTION |

.|

| 1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION ,

I

i
Sample Size Result Action Result Action Required Result Action Required ;i

Required
i

| A minimum C-1 None N/A N/A N/A N/A'

of S tubes
per SG

,

I

C-2 Plug C-1 None N/A N/A
defective
tubes and
inspect
additional
2S tubes in '

this SG ,

C-2 Plug defective C-1 None I

tubes and inspect |
,

!

additional 4S .|

tubes in this SG

|C2 Plug defective tubes ,
,

!

C3 Perform action for C-3 |
'

result of first sample

| C-3 Perform action for N/A N/A |

C-3 result of first |

sample

C-3- Inspect all All other None N/A N/A
'tubes in this SGs are C-1

: SG, plug i

defective |
tubes and
inspect 2S
tubes in

| each other
|

| SG
|

Some SGs Perform action for N/A N/A |

C-2 but no C-2 result of
additional second sample

| SGs are C-3

| Additional Inspect all tubes N/A N/A ,

SG is C-3 in each SG and '

! plug defective
tubes.

S = SN/n % Where N is the number of steam generators in the unit, and n is the number of steam
; generators inspected during an inspection.

.

!

I McGuire Units 1 and 2 5.5-12 Amendment No.
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5.5 Programs and Manuals (continued)

5.5.10 $_egondarv Water Chemistry Proarame

This program provides controls for monitoring secondary water chemistry to
inhibit SG tube degradation and low pressure turbine disc stress corrosion
cracking. The program shallinclude:

a. Identification of a sampling schedule for the critical variables and control
poitets for these variables;

;

b. Identification of the procedures used to measure the values of the critical
variables;

{

Identification of process sampling points, which shall include monitoring |
c.

the discharge of the condensate pumps for evidence of condenser in I

leakage;

d. Procedures for the recording and management of data;

Procedures defining corrective actions for all off control point chemistrye.
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.

I
5.5.11 Ventilation Filter Testina Proaram (VFTP)

A program shall be established to implement the following required testing of
Engineered Safety Feature (ESF) filter ventilation systems in accordance with
Regulatory Guide 1.52, Revision 2, and ANSI N510-1975, with exceptions as
noted in the UFSAR.

a. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) filters shows the following penetration
and system bypass when tested in accordance with Regu!atory

| Guide 1.52, Revision 2, and ANSI N510-1975 (N510-1980 for Auxiliary
Building Filtered Exhaust) at the flowrate specified below 10%.

i
|
!-

(continued)
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)

ESF Ventilation System Penetration Flowrate

Annulus Ventilation <1% 8000 cfm
Control Aree Ventilation < 0.05% 2000 cfm
Aux. Bldg. Filtered Exhaust (2 fans)(Unit 1) <1% 45,700 cfm
Aux. Bldg. Filtered Exhaust (2 fans)(Unit 2) <1% 40,500 cfm

| Containment Purge (non-ESF) (2 fans) <1% 21,000 cfm
Fuel Bldg. Ventilation (non-ESF) <1% 35,000 cfm,

b. Demonstrate for each of the ESF systems that an inplace test of the
charcoal adsorber shows the following penetration and system bypass
when tested in accordance with Regulatory Guide 1.52, Revision 2, and
ANSI N510-1975 (N510-1980 for Auxiliary Building Filtered Exhaust) at
the flowrate specified below t 10%.

ESF Ventilation System Penetration Flowrate

| Annulus Ventilation <1% 8000 cfm
; Control Area Ventilation < 0.05% 2000 cfm

Aux. Bldg. Filtered Exhaust (2 fans)(Unit 1) <1% 45,700 cfm
i Aux. Bldg. Filtered Exhaust (2 fans)(Unit 2) <1% 40,500 cfm
| Containment Purge (non-ESF) (2 fans) <1% 21,000 cfm

Fuel Bldg. Ventilation (non-ESF) <1% 35,000 cfm '

c. Demonstrate for each of the ESF systems that a laboratory test of a
sample of the charcoal adsorber, when obtained as described in
Regulatory Guide 1.52, Revision 2, shows the methyl iodide penetration .,

| less than the value specified below when tested in accordance with
| ASTM D3803-1979 (ASTM D3803-1989 for Annulus and Control Area
| Systems) at the temperature and relative humidity (RH) specified below.

I ESF Ventilation System Penetration RH Temp.

| Annulus Ventilation <4% 2 95 % 5 30*C
| Control Area Ventilation < 0.95% 2 95 % s 30*C
j Aux. Bldg. Filtered Exhaust < 10% 2 95% 5 30*C
| Containment Purge (non-ESF) <1% 2 95 % s 80 C

Fuel Bldg. Ventilation (non-ESF) <1% 2 95 % s 80 C

d. Demonstrate for each of the ESF systems that the pressure drop across
the combined HEPA filters, the prefilters, and the charcoal adsorbers is
less than the value specified below when tested in accordance with
Regulatory Guide 1.52, Revision 2, and ANSI N510-1975 ct the flowrate
specified below i 10%.

(continued)
.
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued) |

ESF Ventilation System Delta P Flowrate
|

| Annulus Ventilation 6.0 in wg 8000 cfm
! Control Area Ventilation 5.0 in wg 2000 cfm 1

; Aux. Bldg. Filtered Exhaust (2 fans)(Unit 1) 6.0 in wg 45,700 cfm |

| Aux. Bldg. Filtered Exhaust (2 fans)(Unit 2) 6.0 in wg 40,500 cfm |
Containment Purge (non-ESF) (2 fans) 6.0 in wg 21,000 cfm !
Fuel Bldg. Ventilation (non-ESF) 6.0 in wg 35,000 cfm |

|. e. Demonstrate that the heaters for each of the ESF systems dissipate the
'

value specified below when tested in accordance with ANSI N510-1975.
|

.

| ESF Ventilation System Wattage @ 600 VAC
|
l Annulus Ventilation 43.0 + 6.4 kW |
! - 1.0 kWControl Area Ventilation 10.0

( The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test {
| frequencies.

i
!

5.5.12 _ Explosive Gas and Storaae Tank Radioactivity Monitorina Proaram|

!
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 or fed into the offgas treatment system, and the quantity of
L radioactivity contained in unprotected outdoor liquid storage tanks. The gaseous
! radioactivity quantities shall be determined following the methodology in Branch !

Technical Position (BTP) ETSB 11-5, " Postulated Radioactive Release due to
Waste Gas System Leak or Failure". The liquid radwaste quantities shall be
determined in accordance with Standard Review Plan, Section 15.7.3,

; " Postulated Radioactive Release due to Tank Failures".
,

i |

| The program shallinclude:
|

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);

,

) (continued)
,
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5.5.12 Explosive Gas and Storace Tank Radioactivity Monitorina Proaram (continued)

b. A surveillance program to ensure that the quantity of radioactivity
contained in each gas storage tank or connected gas storage tanks and
fed into the offgas treatment system is less than the amount that would
result in a Deep Dose Equivalent of 2 0.5 rem to any individualin an
unrestricted area, in the event of an uncontrolled release of the tanks'
contents; and

IA surveillance program to ensure that the quantity of radioactivityc.
!

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 the amount that would
result in concentrations exceeding the limits of 10 CFR 20, Appendix B.
Table 2, Column 2, at the nearest potable water supply and the nearest
surface water supply in an unrestricted area, in the event of an
uncontrolled release of the tanks' contents.

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.

5.5.13 Diesel Fuel Oil Testino Proaram

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 and
testing requirements, and acceptance criteria, all in accordance with applicable
ASTM Standards. The purpose of the program is to establish 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. Other properties for ASTM 2D fuel oil are within limits within 31 days
following sampling and addition to storage tanks; and

(continued)
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5.5.13 Diesel Fuel Oil Testina Proaram (continued)

c. Total particulate concentration of the fuel oil is 5; 10 mg/l when tested
;

every 31 days based on ASTM D-2276, Method A. '

|

The provisions of SR 3.0.2 and SR S.O.3 are applicable to the Diesel Fuel Oil '

Testing Program test frequencies.

5.5.14 Technical Specifications (TS) Bases Cor. trol Proaram
,

I

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 UFSAR 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 UFSAR.

d. Proposed changes that meet the criteria of Specification 5.5.14.b.1 or
5.5.14.b.2 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).

5.5.15 Safety Function Determination Proaram (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:

|

(continuel
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| 5.5.15 Safety Function Determination Proaram (SFDP) (continued)
i

l

Provisions for cross train checks to ensure a loss of the capability toj a.
| perform the safety function assumed in the accident analysis does not go

undetected;i

i

b. Provisions for ensuring the plant is maintained in a safe condition if a loss
of function condition exists;

!
Provisions to ensure that an inoperable supported system's Completionc.

Time is not inappropriately extended as a result of multiple support,

! system inoperabilities; and

; d. Other appropriate limitations and remedial or compensatory actions.

j 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
j inoperable supported system is also ingrable; or !

,

lc. 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'

j required to be entered.

;

!

!
!

!

!

|

t

1

,
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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 Exoosure 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.
........... ..- . ...... ....... . . ....

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 (describe maintenance), waste processing,
and refueling). This tabulation supplements the requirements of
10 CFR 20.2206. The dose assignments to various duty functions may be
estirnated based on pocket ionization chamber, electronic dosimetry,
thermoluminescent dosimeter (TLD), or film badge measurements. Small
exposures totalling < 20% of the individual total dose need not be accounted for.
In the aggregate, at least 80% 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 Radioloaical Environmental Operatina Report
i

N OTE-------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -----------

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 Chapter 16 of the UFSAR and in 10 CFR 50, Appendix 1,
Sections IV.B.2, IV.B.3, and IV.C.

|

(continued)

McGuire Units 1 and 2 5.6 1 Amendment No.

t

,



Reporting Requirements
5.6

I
5.6 Reporting Requirements

|
5.6.2 Annual Radiolooical Environmental Operatino Report (continued)

The Annual Radiological Environmental Operating Report shall include
summarized and tabulated results of the analyses and measurements in the
format of the table in the Radiological Assessment Branch Technical Position,
Revision 1, November 1979. In the event that some individual results are not

, available for inclusion with the report, the report shall be submitted noting and
t explaining the reasons for the missing results. The missing data shall be

suiamind in a supplementary report as soon as possible.

5.6.3 Radioactive Effluent Release 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; however, for units with f
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 i

10 CFR 50.36a. The report shallinclude a summary of the quantities of
!

radioactive liquid and gaseous effluents and solid waste released from the unit. i

The material provided shall be consistent with the objectives outlined in Chapter
16 of the UFSAR and in conformance with 10 CFR 50.36a and 10 CFR Part 50,
Appendix 1, Section IV.B.1.

|

5.6.4 Monthly Operatino 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 N documented
in the COLR for the following:

,

1. Moderator Temperature Coefficient BOL and EOL limits and 300
ppm surveillance limit for Specification 3.1.3,

(continued)
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5.6 Reporting Requirements

|
5.6.5 CORE OPERATING LIMITS REFORT (COLR) (continued)

2. Shutdown Bank Insertion Limit for Specification 3.1.5,
|

3. Control Bank Insertion Limits for Specification 3.1.6,

4. Axial Flux Difference limits for Specification 3.2.3,

| 5. Heat Flux Hot Channel Factor for Specification 3.2.1,

. 6. Nuclear Enthalpy Rise Hot Channel Factor limits for Specification
| 3.2.2, l

|'
7. Overtemperature and Overpower Delta T setpoint parameter

values for Specification 3.3.1,'

I
|

8. Accumulator and Refueling Water Storage Tank boron
concentration limits for Specification 3.5.1 and 3.5.4,

! 9. Reactor Coolant System and refueling canal boron concentration
limits for Specification 3.9.1,

1

'

10. Spent fuel pool boron concentration limits for Specification 3.7.14,
t

| 11. SHUTDOWN MARGIN for Specifica |on 3.1.1.
;

I b. The analytical methods used to determine the core operating limits shall
i be those previously reviewed and approved by the NRC, specifically

those described in the foilowing documents:i

1. WCAP-9272-P-A, " WESTINGHOUSE RELOAD SAFETY l
| EVALUATION METHODOLOGY," July 1985 (Y{ Proprietary).

2. WCAP-10216-P-A, " RELAXATION OF CONSTANT AXIAL
OFFSET CONTROL FO SURVEILLANCE TECHNICAL
SPECIFICATION", June 1983 (W Proprietary).

_

3. WCAP-10266-P-A Rev. 2, "THE 1981 VERSION OF
WESTINGHOUSE EVALUATION MODEL USING BASH CODE",
March 1987, (y( Proprietary).

i 4. BAW-10168P-A, "B&W Loss-of-Coolant Accident Evaluation
| Model for Recirculating Steam Generator Plants," Rev.1, SER

dated January 1991; Rev. 2, SER dated August 22,1996; Rev. 3,:
'

SER dated June 15,1994 (B&W Proprietary).

j (continued)
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Rrporting Requiram:nts
5.6

!

L 5.6 Reporting Requirements
|

5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

5. DPC-NE-2011PA, " Duke Power Company Nuclear Design
Methodology for Core Operating Limits of Westinghouse

.

Reactors," March,1990 (DPC Proprietary). t

6. DPC-NE-3001PA, " Multidimensional Reactor Transients and
Safety Analysis Physics Parameter Methodology," November, !

1991 (DPC Proprietary).

7. . DPC-NF-2010A, " Duke Power Company McGuire Nuclear Station
Catawba Nuclear Station Nuclear Physics Methodology for Reload
Design," June,1985.

8. DPC-NE-3002A, Through Rev. 2 "FSAR Chapter 15 System
Transient Analysis Methodology," SER dated April 26,1996.

9. DPC-NE-3000P-A, Rev.1 " Thermal-Hydraulic Transient Analysis
Methodology," SER dated December 27,1995.

10. DPC-NE-1004A, Rev.1, " Nuclear Design Methodology Using
'

! CASMO-3/ SIMULATE-3P," SER dated April 26,1996.

11. DPC-NE-2004P-A, Rev.1, " Duke Power Company McGuire and
Catawba Nuclear Stations Core Thermal-Hydraulic Methodology
using VIPRE-01," SER dated February 20,1997 (DPC

;. Proprietary).
|

12. DPC-NE-2001P-A, Rev.1, " Fuel Mechanical Reload Analysis
|- Methodology for Mark-BW fuel," October 1990 (DPC Proprietary).

! 13. DPC-NE-2005P-A, Rev.1, " Thermal Hydraulic Statistical Core
Design Methodology," SER dated November 7,1996 (DPC
Proprietary).

14. DPC-NE-2008P-A, " Fuel Mechanical Reload Analysis
Methodology Using TACO 3," SER dated April 3,1995 (DPC

. Proprietary).

; 15. BAW-10183P-A, Fuel Rod Gas Pressure Criterion, B&W Fuel
Company, July,1995.

:
.,

(continued)4
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Reporting Rnquirem::nts
:

5.6

I

5.6 Reporting Requirements
! i
>

!5.6.5 _ CORE OPERATING LIMITS REPORT (COLR) (continued)
'

|

The core operating limits shall be determined such that all applicablec.
| limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits, i! 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 upon issuance for each reload cycle to the NRC. '

'

.

k

5.6.6 Ventilation Systems Heater Failure Report
|

When a report is required by LCOs 3.6.10," Annulus Ventilation System (AVS),"
or LCO 3.7.9, " Control Room Area Ventilation System (CRAVS)," a report shall i

be submitted within the following 30 days. The report shall outline the reason for i

the inoperability and the planned actions to return the systems to OPERABLE
status. -

5.6.7 PAM Report

When a report is required by LCO 3.3.3, " Post Accident Monitoring (PAM)
,

instrumentation," a report shall be submitted within the following 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.

!

5.6.8 Steam Generator Tube inspection Report
: I

a. The number of tubes plugged in each steam generator shall be reported
|

to the NRC within 15 days following completion of the program; i

b. The complete results of the Steam Generator Tube Surveillance Program
shall be reported to the NRC within 12 months following the completion of
the program and shallinclude:

1. Number and extent of tubes inspected,

2. Location and percent of wall-thickness penetration for each
| indication of an imperfection, and
|

3. Identification of tubes plugged.
-

__

*

(continued)
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High Radiation Arca
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 mrem /hr but s 1000 mrem /hr at 30 cm (12 in.) from
the radiation source or from any surface which the radiation penetrates, 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
s 1000 mrem /hr, provided they are otherwise following plant radiation protection
procedures for entrv 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 following:

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 ,nto such areas with this monitoring device may be made
after the dose rc te 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 Managerin the RWP.

5.7.2 in addition to the requirements of Specification 5.7.1, areas with radiation levels
> 1000 mrem /hr at 30 cm (12 in.) from the radiation source or from any surface
which the radiation penetrates 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 radiation
protection personnel. Doors shall remain locked except during periods of access
by personnel under an approved RWP that shall specify the dose rate levels in
the immediate work areas and the maximum allowable stay times for individuals
in those areas. In lieu of the stay time specification of the RWP, direct or remote
(such as closed circuit TV cameras) continuous surveillance may be made by
personnel qualified in radiation protection procedures to provide positive
exposure control over the activities being performed within the area.

(continued)

McGuire Units 1 and 2 5.7-1 Amendment No.



H gh Radiation Area
5.7

5.7 High Radiation Area

1 5.7.3 For individual high radiation areas with radiation levels of > 1000 mrem /hr at 30
cm (12 in.), accessible to personnel, that are located within large areas such as !

reactor containment, where no enclosure exists for purposes of locking, or that
cannot be continuously guarded, and where no enclosure can be reasonably
constructed around the individual area, that individual area shall be barricaded
and conspicuously posted, and a flashing light shall be activated as a warning
device.

i

McGuire Units 1 and 2 5.7-2 Amendment No.
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!
Rnctor Cors SLs

B 2.1.1 ;

B 2.0 SAFETY LIMITS (SLs)
:

B 2.1.1 Reactor Core SLs !
;

:

GASES

' BACKGROUND GDC 10 (Ref.1) requires that specified acceptable fuel design limits are
not exceeded during steady state operation, normal operational

i
transients, and anticipated operational occurrences (AOOs). This is i
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 steys below the melting temperature. ,

i

The restrictions of this 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 fuelis
prevented by maintaining the transient 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

j
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 fuelis 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. I

The proper functioning of the Reactor Protection System (RPS) and
steam generator safety valves prevents violation of the reactor core SLs.

1

i

|

McGuire Units 1 and 2 B 2.1.1-1 Revision No. 0
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! R actor Cora SLs
B 2.1.1

BASES
i

APPLICABLE The fuel cladding must not sustain damage as a result of normal
SAFETY ANALYSES operation and AOOs. 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
I melting.

The Reactor Trip System setpoints (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 flowinstabilities.

Automatic enforcement of these reactor core SLs is provided by the
iviiowing 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

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 UFSAR,

|- Ref. 2) provide more restrictive limits to ensure that the SLs are not
! exceeded.
.

-
-.
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Rnctor Core SLs
B 2.1.1 i

l

| BASES
|

| SAFETY LIMITS The curves provided in Figure B 2.1.1-1 show the loci of points of AT( F), i
| RCS Pressure, and average temperature for which the minimum DNBR is

not less than the safety analyses limit, that fuel centerline temperature I

remains below melting, that the average enthalpy in the hot leg is less
than or equal to the enthalpy of saturated liquid, and that the exit quality

| is within the limits defined by the DNBR correlation.
i

The curves in Figure 2.1.1-1 are based on a reference nuclear enthalpy
rise hot channel factor (Fm), a reference axial power shape (Fz, x/L), the
approved CHF correlation and the Technical Specification minimum flow,

rate. Therefore, these curves provide limits for which the analyses
analyzed at the above reference values will be bounded. The curves in
Figure B 2.1.1-1 illustrate the various RPS functions that are designed to
prevent the unit from reaching the limit.

The SL is higher than the limit calculated when the AFD is within the
limits of the F (AI) function of the Overtemperature AT reactor trip. Wheni
the AFD is not within the tolerance, the AFD effect on the
Overtemperature AT reactor trips will reduce the setpoints to provide
protection consistent with the reactor core SLs (Ref. 3).

APPLICASILITY 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 Lctions 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 Trip System (RTS) Instrumentation." In
MODES 3,4,5, and 6, Applicability is not required since the reactor is not
generating significant THERMAL POWER.

|
SAFETY LIMIT If SL 2.1.1 is violated, the requirement to go to MODE 3 )
VIOLATIONS places the unit in a MODE in which this SL is not applicable. |

!

|

The allowed Completion Time of 1 hour recognizes the importance of l

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, GDC 10.

2. UFSAR, Section 7.2.

3. DPC-NE-2011PA, March 1990.
|
l
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RCS Pr:ssuro SL

'

B 2.1.2

.

1

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
atmosphore. 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 2500 psia. During normal operation
and AOOs, RCS pressure is limited from exceeding the design pressure
by more than 10%, in accordance with Section ill 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).

APPLICABLE The RCS pressurizer safety valves, the main steam safety valves
SAFETY ANALYSES (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 lit of the ASME Code for Nuclear Power Plant Components

McGuire Units 1 and 2 B 2.1.2-1 Revision No. 0
|
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RCS Pressure SL
B 2.1.2

BASES
,

APPLICABLE SAFETY ANALYSES (continued)

(Ref. 2), for anticipated operational occurrences. 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 Trip System setpoints (Ref. 5), together with the settings of
the MSSVs, provide pressure protection for normal operation and AOOs.
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

r devices.

More specifically, no credit is taken for operation of the following:

a. Pressurizer power operated relief valves (PORVs);

b. Steam Generator (SG) PORVs;

c. . Steam Dump System;

d. Rod Control System;

e. Pressurizer Level Control System; or

f. Pressurizer spray valves.

SAFETY LIMITS The maximum transient pressure allowed in the RCS pressure vessel
under the ASME Code, Section Ill,is 110% of design pressure. The
maximum transient pressure allowed in the RCS piping, valves, and
fittings under ASME Code Section 111 (Ref,2)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.

APPLICABILITY SL 2.1.2 applies in MODES 1,2,3,4, and 5 because this SL could be
approached or exceeded in these MODES due to overpressurization
events. The SL is not applicable in MODE 6 because the reactor vessel
head closure bolts are not fully tightened, making it unlikely that the RCS
can be pressurized.

- _ _ _

McGuire Units 1 and 2 B 2.1.2-2 Revision No. O
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RCS Pressure SL
B 2.1.2 j

BASES

SAFETY LIMIT If the RCS pressure SL is violated when the reactor is in MODE 1 or 2, !

VIOLATIONS the requirement is to restore compliance and be in MODE 3 within 1 hour. j

Exceeding the RCS pressure SL may cause immediate RCS failure and ;

create a potential for radioactive releases in excess of 10 CFR 100,
i

" Reactor Site Criteria," limits (Ref. 4). !
i

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
GL 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 1

not sqdre reducing MODES, since this would require reducing
temp;rciare, which would compound the problem by adding thermal
nradien stresses to the existing pressure stress.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GCC 15, and GDC 28.

2. ASME, Boiler and Pressure Vessel Code, Section Ill,
1971 Edition, Winter 1971 Addenda.

3. ASME, Boiler and Pressure Vessel Code, Section XI, Article IWB-
5000,

4. 10 CFR 100.

5. UFSAR, Section 7.2.

!
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LCO Applicability
B 3.0

i

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY
i

BASES

LCOs LCO 3.0.1 through LCO 3.0.8 establish the general requirements
applicable to all Specifications and apply at all times, unless otherwise
stated.

LCO 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 LCO are not met. This

i Specification establishes that:

a. Completion of the Required Actions within the specified Completion
Times constitutes compliance with a Specification; 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! ,

I component to OPERABLE status or to restore variables to within |

specified limits. If this type of Required Action is not completed within the j
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 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 i

operation. !

!

j. McGuire Units 1 and 2 B 3.0-1 Revision No. 0
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LCO Applicability
B 3.0

BASES
.

LCO 3.0.2 (continued)

Completing the Required Actions is not required when an LCO is met or
is no longer applicable, unless otherwise stated in the individual
Specifications.

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 (P/T) 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, modifications, 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. Alternatives
that would not result in redundant equipment being inoperable should be
used instead. Doing so limits the time both subsystems /traias of a safety
function are inoperable and limits the time other conditions exist which
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 j
comply with Required Actions, the unit may enter a MODE or other
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

I

|

I
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LCO Applicability
B 3.0 :

i

! BASES
:

LCO 3.0.3 (continued) :
'

b. The condition of the unit is not specifically addressed by the
associated ACTIONS. This means that no combination of !

Conditions stated in the ACYlONS 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

i

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 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.

McGuire Units 1 and 2 B 3.0-3 Revision No. O
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LCO Applicability
| B 3.0

! BASES

|

LCO 3.0.3 (continued)
!

!

| 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.

|

| 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,

I shutdown, in accordance with LCO 3.0.3, would not provide appropriate i
i remedial measures for the associated condition of the unit. An example J

of this is in LCO 3.7.13, " Spent Fuel Pool (SFP) Water Level."
; LCO 3.7.13 has an Applicability of "During movement of irradiated fuel
| assemblies in the spent fuel pool." Therefore, this LCO can be applicable
'

in any or all MODES. If the LCO and the Required Actions of LCO 3.7.13
; are not met while in MODE 1,2, or 3, there is no safety benefit to be
j gained by placing the unit in a shutdown condition. The Required Action
| of LCO 3.7.13 of " Suspend movement of irradiated fuel assemblies in the

spent fuel pool" is the appropriate Required Action to complete in lieu of l

the actions of LCO 3.0.3. These exceptions are addressed in the
individual Specifications.

|

I
'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:

i
'

( McGuire Units 1 and 2 B 3.0-4 Revision No. O
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LCO Applicability
B 3.0

BASES
i
|

l

LCO 3.0.4 (continued) ;

1

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 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 the 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

3

an associated MODE or other specified condition in the Applicability.
'

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.

Exceptions to LCO 3.0.4 are stated in the ino..idual Specifications. The
exceptions Llow entry into MODES or other specified conditions in the
Applicability when the associated ACTIONS to be entered do not provide
for continued operation for an unlimited period of time. Exceptions may
apply to all the ACTIONS or to a specific Required Action of a
Specification.

Surveillances do not have to be performed on the associated inoperable
equipment (or on variables outside the specified limits), as permitted byi

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.

.
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BASES

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 SRs
to demonstrate:

a. The OPERABILITY of the equipment being returned to senrice; or

b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is returned to
1

service in conflict with the requirements of the ACTIONS is limited to the '

time absolutely necessary to perform the allowed SRs. 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. ;

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 an SR
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 1

the logic to function and indicate the appropriate response during the
performance of an SR on another channelin the same trip system.

;

i

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

McGuire Units 1 and 2 B 3.0-6 Revision No. O

!



_ _. .. . _ . .

LCO Applicability
B 3.0

BASES

LCO 3.0.6 (continued)

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

4

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 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 5.5.15, " 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 4

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 3.1.8 and 3.4.17 allow specified

| McGuire Units 1 and 2 B 3.0-7 Revision No. 0
1



. . . . .. . _ _ - . - -. - _ - . . . - - - - . .. . . . _
,

I
,

; LCO Applicability
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BASES

LCO 3.07 (continued)

l '
Technical Specification (TS) requirements to be changed to permit

. performances of these special tests and operations, which otherwise
'

could not be 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 '

MODF or other specified condition not directly associated with or required
j to be changed to perform the special test or operation will remain in
i 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 perforraed either under the provisions of the appropriate Test
Exception LCO or under the other applicable TS requirements. If it is
desired to perform the special operation under the provisions of the Test
Exception LCO, the requirements of the Test Exception LCO shall be

| followed.

LCO 3.0.8 LCO 3.0.8 delineates the applicability of each specification to Unit 1 and
*

| Unit 2 operations.

|

|

|

|

|

|

|

|

.

.

'
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SR Applicability
B 3.0

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

BASES

SRs SR 3.0.1 through SR 3.0.5 establish the general requirements applicable
to all Specifications and apply at all times, unless otherwise stated.

_

SR 3.0.1 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 as implying that systems or components are OPERABLE
when:

The systems or components are known to be inoperable, althougha.
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 cre only applicable 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 is normally 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. |

l

|
,
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BASES

SR 3.0.1 (continued)

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 recont 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 theI

| 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 i,

!

Frequency for Surveillances and any Required Action with a Completion i

Time that requires the periodic performance of the Required Action on a
"once per . . ." interval.

f 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 |

'

| conducting the Surveillance (e.g., transient conditions or other ongoing j
! 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 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. The
requirements of regulations take precedence over the TS.

Therefore, when a test interval is specified in the regulations, the test
interval cannot be extended by the TS, and the SRs include a Note in the
Frequency stating, "SR 3.0.2 is not applicable." An example of an
exception when the test interval is not specified in the regulations is the

| Note in the Containment Leakage Rate Testing Program, "SR 3.0.2 is not |
L applicable." TI'is exception is provided because the program already )

includes extension of test intervals.

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

|

:
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j_ SR 3.0.2 (continued)
|

| "once per ..." basis. The 25% extension applies to each performance
i after the initial performance. The initial performance of the Required

Action, whether it is a particular Surveillance or some other remedial
j 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
i such an action usually verifies that no loss of function has occurred by
'

checking the status of redundant or diverse components or the action j
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 i

Surveillance has not baen completed within the specified Frequency. A
delay period of up to 24 hours or up to the limit of the specified

i Frequency, whichever is less, applies from the point in time that it is
i discovered that the 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 Suwe'llances that
have been missed. This delay period permits the comp!ction 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, i

adequate planning, availability of personnel, the time requised to perform
j the Surveillance, the safety significance of the delay in completing the j
; required 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 SurveiXance with a i

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.

1
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| SR 3.0.3 (continued)

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 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 Appli . ability.

This Specification ensures that system and component OPERAEdLITY
requirements and variable limits are met before entry into MODFiS 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 w .n SR will not result in
SR 3.0.4 restricting a MODE change or ott ,pecified condition change.
When a system, subsystem, division, component, device, or variable is

,

inoperable or outside its specified limits, the associated SR(s) are not !
I 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 will govern any restrictions that may (or may not)
apply to MODE or other specified condition changes.

McGuire Units 1 ar,d 2 B 3.0-12 Revision No. 0
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4

SR 3.0.4 (continued)

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. t
4

,

The precise requirements for performance of SRs are specified such that
i 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.

i 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 3.0.5 SR 3.0.5 delineates the applicability of the surveillance activities to Unit 1
and Unit 2 operations.

;
'

i

|

|
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SDM,

B 3.1.1
1

,

' B 3.1 REACTIVITY CONTROL SYSTEMS
*

i
I

! B 3.1.1 SHUTDOWN MARGIN (SDM)
e

i - BASES
i a'

;

BACKGROUND According to GDC 26 (Ref.1), the reactivity control systems must be
,

*

re).undant and capable of holding the reactor core subcritical when shut,

;
4 -

down under cold conditions. Maintenance of the SDM ensures that |[ postulated reactivity events will not damage the fuel. '

e ,

*

SDM requirements provide sufficient reactivity margin to ensure that
'

g acceptable fuel design limits will not be exceeded for normal shutdown -

and anticipated operational occurrences (AOOs). As such, the SDM4

defines the degree of subcriticality that would be obtained immediately
following the insertion or trip of all shutdown and control rods, assuming -,

that the single rod cluster control assembly of highest reactivity worth is
: fully withdrawn. ,

|
t

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 e';semblies and l

soluble boric acid in the Reactor Coolant System (RCS). The Rod
. ,

Control System can compensate for the reactivity effects of the fuel and I
water temperature changes accompanying power level changes over the '

,

range from full load to no load. In addition, the Rod Control System,
- together with the boration system, provides the SDM during power
operation and is capable of making the core subcritical rapidly enough to i
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. I

i

During power operation, SDM control is ensured by operating with the ;

shutdown banks fully withdrawn 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. i

i

!
|

|

|
i

|
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I
APPLICABLE The minimum required SDM is assumed as an initial condition in safety
SAFETY ANALYSES 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 a reactor trip.

I

The acceptance criteria for the SDM requirements are that specified ;
acceptable fuel design limits are maintained. This is done by ensuring i

that- '

1

The reactor can eventually be made subcritical from all operatinga.
conditions, transients, and Design Basis Events;

1

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 1

AOOs, and s 280 cal /gm energy deposition for the rod ejection
|accident); and
!

c. The reactor will be maintained sufficiently suberitical to preclude
inadvertent criticality in the shutdown condition.

The most limiting accident for the SDM requirements is based on a main j
steam line break (MSLB), as described in the accident analysis (Ref. 2). i

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. The most limiting MSLB, with respect to potential fuel
damage before a reactor trip occurs, is a break of a main steam line
upstream of the Main Steam isolation Valve 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:

1
i

!

|
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SDM
'

B 3.1.1
BASES |

, APPLICABLE SAFETY ANALYSES (continued)

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from suberitical or low power
condition; and

r

c. Rod ejection. 1

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
power level trip or a high pressurizer pressure trip. In all cases, power

,

level, RCS pressure, linear heat rate, and the DNBR do not exceed '
~

allowable limits.

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 (Ref. 3). 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.

Transients which are made less severe by the rapid insertion of control
rod negative reactivity are also affected by the magnitude of the SDM
limit. This is because the safety analyses assume a change in the rate of
insertion of this negative reactivity when the SDM limit is reached. .While
the SDM is less than the limit value, the negative reactivity from the

.

| control rods is assumed to be inserted as quickly as the rod worth vs. !

time curves shown in Reference 5. When the SDM limit value is reached,
the rate of negative reactivity insertion is decreased so that it is only fast

;

enough to compensate for any positive reactivity insertion, e.g., from the !
cooling of the fuel and moderator (which normally have negative j

temperature coefficients). This methodology is conservative in that it
| does not take credit in the safety analyses, even temporarily, for a SDM

| greater than the limit value.
i
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LCO 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. 4) 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 exce 3d 10 CFR 100, " Reactor Site Criteria," limits (Ref. 5).
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.

APPLICABILITY In MODE 2 with kon < 1.0 and in MODES 3,4, and 5, the SDM
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 are given in LCO 3.9.1,
" Boron Concentration." In MODES 1 and 2 with k n 21.0, SDM is
ensured by complying with LCO 3.1.5, " Shutdown Bank Insertion Limits,"
and LCO 3.1.6.

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 storege tank. The operator should
borate with the best source available for the plant conditions.

In determining the boration flow rate, the time in core life must be
considered. For instance, the most difficult time in core life to increase
the RCS boron concentration is at the beginning of cycle when the boron
concentration may approach or exceed 2000 ppm. Using its normal |
makeup path, the Chemical and Volume Control System (CVCS) is i

capable of inserting negative reactivity at a rate of approximately 30 ,

'

pcm/ min when the RCS boron concentration is 1000 ppm and
approximately 35 pcm/ min when the RCS boron concentration is 100
ppm. If the emergency boration path is used, the CVCS is capable of
inserting negative reactivity at the rate of 65 pcm/ min when the RCS

McGuire Units 1 and 2 B 3.1.1-4 Revision No. O
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i

ACTIONS (continued)

boron concentration is 1000 ppm and 75 pcm/ min when the RCS boron
concentration is 100 ppm. Therefore, if SDM had to be increased by 1%
Ak/k or 1000 pcm, normal makeup path at 1000 ppm could restore SDM
in approximately 33 minutes. At 100 ppm, SDM could be restored in
approximately 29 minutes. In the emergency boration mode at 1000
ppm, the 1% Ak/k could be restored in approximately 15 minutes. With|

RCS boron concentration at 100 ppm, SDM could be increased by 1000
pcm in approximately 13 minutes using emergency boration. These
boration parameters represent typical values and are provided for the
purpose of offering a specific example.

SURVEILLANCE SR 3.1.1.1
REQUIREMENTS

in MODES 1 and 2 with k n 21.0, 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.

In MODE 2 with k.n < 1.0 and MODES 3,4, and 5, 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 temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal temperature coefficient (lTC).

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.
J
i

i
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SURVEILLANCE REQUIREMENTS (continued)

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.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. UFSAR, Section 15.1.5.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

4. UFSAR, Section 15.4.6.

5. 10 CFR 100.

McGuire Units 1 and 2 B 3.1.1-6 Revision No O
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B 3.1 REACTIVITY CONTROL SYSTEMS
1
4

8 3.1.2 Core Reactivity |

/

BASES

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref.1), reactivity shall be
controllable, such that subcriticality is maintained under cold conditions, I

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 i
analysis and supports the SDM demonstrations (LCO 3.1.1,
" SHUTDOWN MARGIN (SDM))in ensuring the reactor can be brought
safely to cold, suberitical 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 turnable 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 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

_

McGuire Units 1 and 2 B 3.1.2-1 Revision No. O
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Coro Reactivity
B 3.1.2

BASES

I

BACKGROUND (continued)

sustain steady state operation throughout the cycle. When the reactor is
! critical at RTP and moderator temperature, the excess positive reactivity
i 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 i

depleted and excess reactivity is decreasing. As the fuel depletes, the,

| RCS boron concentrati.;n is reduced to decrease negative reactivity and |

| maintain constant THERMAL POWER. The boron letdown curve is ;

based on steady state operr, tion 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 The acceptance criteria for core reactivity are that the reactivity balance
SAFETY ANALYSES limit ensures plant operation is maintained within the assumptions of the

safety analyses.
i

0

Accurate prediction of core reactivity is either an explicit or implicit
assumption in the accident analysis evaluations. Every accident

,

evaluation (Ref. 2) is, therefore, dependent upon accurate evaluation of f

core reactivity. In particular, SDM and reactivity transients, such as
control rod withdrawal accidents or rod ejeu.on accidents, are very i

sensitive to accurate prediction of core reactivity. These accident
analysis evaluations rely on computer codes that have been qualified ,

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
Iprovides 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 (BOC) do not agree, 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 predictedu

core reactivity exists at BOC, then the prediction may be normalized to

|
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I

| APPLICABLE SAFETY ANALYSES (continued)
|

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 BOC, 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 near BOC 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 (Ref. 3).

LCO 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 evaluated.

When measured core reactivity is within 1% Ak/k of the predicted value at
steady state thermal conditions the core is consioered to be operating
within acceptable design limits. Since deviations from the limit are
normally detected by comparing predicted and rneasured steady state
RCS critical boron concentrations, the difference between measured and
predicted values would be between approximately 100 - 150 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 core reactivity must be maintained during MODES 1 and 2;

| because a reactivity balance must exist when the reactor is critical or
producing THERMAL POWER. As the fuel depletes, core conditions are
changing, and confirmation of the reactivity balance ensures the core is

McGuire Units 1 and 2 B 3.1.2-3 Revision No. 0
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APPLICABILITY (continued)

operating as designed. 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 72 hours 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 corei

'

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
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 taay 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 72 hours is adequate for preparing
whatever operating restrictions or Surveillances that may be required to
allow continued reactor operation.

i
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ACTIONS (continued)

9.: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 3 within

;

6 hours. If the SDM for MODE 3 is not met, then the boration required by
SR 3.1.1.1 would occur. 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.

SURVEILLANCE SR 3.1.2.1
REQUIREMENTS :

Core reactivity is verified by periodic comparisons of measured and
predicted RCS boron concentrations. The comparison is made,
considering that 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 performed prior to entering MODE 1 as an initial check on
core _ conditions and design calculations at BOC. The SR is modified by a
Note. The Note indicates that the normalization of predicted core
reactivity to the measured value 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 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 is acceptable, 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. '

-REFERENCES 1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29.

2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specification, (c)(2)(ii). !

]

I

|

l
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L, . B 3.1 REACTIVITY CONTROL SYSTEMS' !
! -!

| B 3.1.3 Moderator Temperature Coefficient (MTC) ;
g ,.
I |

P 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,,
i

the net reactivity feedback in the system must compensate for any
L unintended reactivity increases, j
p ,

!

The MTC relates a change in core reactivity to a change in reactor t
,

coolant temperature (a positive MTC means that reactivity increases with - i
!

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 1
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 j
coolant temperature increase will thus be self limiting, and stable power *

operation will result.

MTC values are predicted at selected burnups during the safety i
evaluation analysis and are confirmed to be acceptable by ,

measurements.: Both initial and reload cores are designed so that the J

beginning of cycle (BOC) 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 BOC within the range analyzed in the plant
accident analysis. The end of cycle (EOC) MTC is also limited by the
requirements of the accident analysis. Fuel cycles that are designed to
achieve high bumups or that have changes to other characteristics are )
evaluated to ensure that the MTC does not exceed the EOC limit. j

The limitations on MTC are provided to ensure that the valua of this ;

coefficient remains within the limiting conditions assumed in the UFSAR |
accident and transient analyses. !

,

i

: If the LCO limits are not met, the unit response during transients may not )
L 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 i

h fuel cladding integrity.
!-
|

r
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BACKGROUND (continued)

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 The acceptance criteria for the specified MTC are: |
SAFETY ANALYSES

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 UFSAR, Chapter 15 (Ref. 2), contains analyses of accidents that
result in both overheating and overcooling of the reactor core. MTC is
one of the controlling parame'ers 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 tW the accident
results are bounding (Ref. 2).

The consequences of accidents that cause core overheating must be
evaluated when the MTC is positive. Such accidents include the rod
withdrawal transient from any power level (Ref. 3), turbine trip, and loss
of forced reactor coolant flow. The consequences of accidents that
cause core overcooling must be evaluated when the MTC is negative.
Such accidents include sudden feedwater flow increase and steam line
break.

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 BOC or EOC life. The most conservative combination
appropriate to the accident is then used for the analysis (Ref. 2). j

|

MTC values are bounded in reload safety evaluations assuming steady 1

state conditions at BOC and EOC. An EOC measurement is conducted I

at conditions when the RCS boron concentration reaches approximately |
300 ppm. The measured value may be extrapolated to project the EOC |
value, in order to confirm reload design predictions.

I

1
1
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| APPLICABLE SAFETY ANALYSES (continued) !

MTC satisfies Criterion 2 of 10 CFR 50.36 (Ref. 4). 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
1

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 BOC; this upper bound must not be
exceeded. This maximum upper limit occurs at BOC, all rods out (ARO),
hot zero power conditions. At EOC the MTC takes r>n 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.

During operation, therefore, the conditions of the LCO can only be
ensured through measurement. The Surveillance checks at BOC and
EOC 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 BOC positive limit and the EOC 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.

l
,

1

APPLICABILITY Technical Specifications place both LCO and SR values on MTC, based i
on the safety analysis assumptions described above. !

In MODE 1, the lir .s 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

i 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 limiting when initiated from these MODES.

McGuire Units 1 and 2 B 3.1.3-3 Revision No. O
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ACTIONS .A_,1

if the BOC 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 withdrawallimits.

!

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.

3

At this point in core life Condition A no longer exists. The unit is no j
longer in the Required Action, so the administrative withdrawal limits are
no longer in effect.

B.:.1 i

If the required administrative withdrawallimits at BOC are not established
within 24 hours, the unit must be brought to MODE 2 with kon < 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 c.,
operating experience, for reaching the required MODE from full power
conditions in an orderly manner and without challenging plant systems.

C.1

Exceeding the EOC MTC limit means that the safety analpis
assumptions for the EOC accidents that use a bounding negative MTC
value may be invalid. If the EOC 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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SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

This SR requires measurement of the MTC at BOC 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 high'*r power levels.

The BOC 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 BOC
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 EOC full power conditions. This measurement l
may be performed at any THERMAL POWER, but its results must be

i

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 i

boron concentration reduction, a 300 ppm SR value of MTC should )
necessarily be less negative than the EOC LCO limit. The 300 ppm SR |
value is sufficiently less negative than the EOC LCO limit value to ensure
that the LCO limit will be met when the 300 ppm Surveillance criterion is
met. )

l

SR 3.1.3.2 is modified by three Notes that include the following
requirements:

a. The SR must be performed within 7 effective full power days
(EFPD) after reaching the equivalent of an equilibrium RTP all rods
o' . 'ARO) boron concentration of 300 ppm for the reasons
d.scussed above.

b. If the 300 ppm Surveillance limit is exceeded, it is possible that the
EOC limit on MTC could be reached before the planned EOC.,

Because the MTC changes slowly with core depletion, the
Frequency of 14 EFPD is sufficient to avoid exceeding the EOC
limit.

j c. 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 EOC limit will not be
exceeded because of the gradual manner in which MTC changes
with core burnup.
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REFERENCES. 1. 10 CFR 50, Appendix A, GDC 11, !

- 2. UFSAR, Chapter 15.
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3. UFSAR, Section 15.4. !
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Rod Group Alignment Lirnits
B 3.1.4

!

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Rod Group Alignment Limits

BASES

BACKGROUND The OPERABILITY (e.g., 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 10 CFR 50, Appendix A, 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
Od 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 5/8 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 RCCAs that
are electrically paralleled to step simultaneously. A bank of RCCAs
consists of two groups that are moved in a staggered fashion, but always
within one step of each other. The unit has four control banks and five
shutdown banks.

McGuire Units 1 and 2 B 3.1.4-1 Revision No. O



Rod Group Alignment Limits
B 3.1.4

BASES

BACKGROUND (continued)

The shutdown banks are maintained either in the fully inserted or fully
withdrawn position. The control banks are moved in an overlap pattern
as described in the Bases for LCO 3.1.6, " Control Bank Insertion Limits."
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 Digital
Rod Position Indication (DRPI) 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 considered highly precise ( 1 step or 5/8 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 DRPI System provides a highly 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 series of coils spaced along a
hollow tube with a center to center distance of 3.75 inches, which is six
steps. To increase the reliability of the system, the inductive coils are
connected alternately to data system A or B. Thus, if one system fails,
the DRPI will go on half-accuracy with an effective coil spacing of
7.5 inches, which is 12 steps. Therefore, the normal indication accuracy
of the DRPI System is 6 steps ( 3.75 inches), and the maximum
uncertainty is 12 steps (17.5 inches). With an indicated deviation of
12 steps between the group step counter and DRPI, the maximum
deviation between actual rod position and the demand position could be
24 steps, or 15 inches.

|
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Rod Group Alignm:nt Limits
B 3.1.4

BASES

APPLICABLE Control rod misalignment accidents are analyzed in the safety analysis
SAFETY ANALYSES (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 meet the SDM requirement, with the maximum worth rod
stuck fully withdrawn.

Analyses are performed in regard to static rod misalignment, single rod
'

withdrawal, dropped rod, and dropped group of eds (Ref. 4). With
control banks at their insertion limits, one type of ar,alysis 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 l
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

i
worth RCCA also fully withdrawn (Ref. 5).

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(X,Y,Z)) and the nuclear
enthalpy hot channel factor (F%(X,Y)) 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

.

'
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Rod Group Alignmsnt Limits
B 3.1.4

BASES

i

APPLICABLE SAFETY ANALYSES (continued)

design peaking factors, and Fo(X,Y,Z) and F%(X,Y) must be verified
directly by incore mapping. Ba es Section 3.2 (Power Distribution Limits)

,'contains more complete discussions of the relation of Fo(X,Y,Z) and
F%(X,Y) to the operating limits.

j

Shutdown and control rod OPERABILITY and alignment are directly
related to power distributions and SDM, which are initial conditions
assumed in the safety analyses. Therefore they satisfy Criterion 2 of 10
CFR 50.36 (Ref. 6).

LCO The requirements on rod OPERABILITY ensure that upon reactor trip,
the assumed reactivity will be available and will be inserted. The limits on
shutdown and control rod alignments ensure that the assumptions in the i

safety analysis will remain valid, and that the RCCAs and banks maintain |
the correct power distribution and rod alignments. !

The requirement to maintain the alignment of any one rod to within plus I

or minus 12 steps is conservative. The minimum misalignment assumed
in safety analysis is 24 steps (15 inches), and in some cases a total
misalignment from fully withdrawn to fully inserted is assumed. 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.

APPLICABILITY The requirements on RCCA OPERABILITY and alignment are applicable
in MODES 1 and P 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 ootential 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 normally 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.

ACTIONS 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. Under these conditions, it is

i
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Rod Group Alignm:nt Limits
B 3.1.4 ;

BASES i

!

ACTIONS (continued)

| 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 boration to restore SDM.
I

In this situation, SDM verification must include the worth of the {
untrippable rod, as well as a rod of maximum worth.

M
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
l

! experience, for reaching MODE 3 from full power conditions in an orderly i

| manner and without challenging plant systems, a

!

M i

j |

| 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 and the rod was not misaligned for a significant period of time
| before being discovered, local xenon redistribution during this short

interval will not be significant, and operation may proceed without further
! restriction.

; 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 !
l
|

With a misaligned rod, SDM must be verified to be within limit or boration
must be initiated to restore SDM to within limit.

.
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Rod Group Alignmsnt Limits !

B 3.1.4
BASES

ACTIONS (continued)

In many cases, realigning the remainder of the group to the misaligned
rod may not be desirable. For exemple. iealigning control bank B to a
rod that is misaligned 15 steps from the top of the core would require a
significant power reduction, since 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.2.2. 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

Fo(X,Y,Z) and F%(X,Y) 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
(Ref. 7). The Completion Time of 2 hours gives the operator sufficient

s

time to accomplish an orderly power reduction without challenging the i

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 Fo(X,Y,Z) and F%(X,Y) 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 Fo(X,Y,Z) and F%(X,Y). j

Once current conditions have been verified acceptable, time is available;

| to perform evaluations of accident analysis to determine that core limits
| will not be exceeded during a Design Basis Event for the duration of i

3 ;
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Rod Group Alignm:nt Limits
B 3.1.4

BASES

ACTIONS (continued)

operation under these conditions. A Completion Time of 5 days is
sufficient time to obtain the required input data and to perform the
analysis.

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.

D.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 SDM.
Therefore, SDM must be evaluated. One hour allows the operator
adequate time to determine SDM. Restoration of the required SDM,if,

'

necessary, requires increasing the RCS boron concentration to provide
negative reactivity, as described in the Bases or 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 SDM
is restored.

.D_: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. The unit must be brought to a MODE or
Condition in which the L70 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.

McGuire Units 1 and 2 B 3.1.4-7 Revision No. 0

1
!



.. _ - - .- . . . . - - . . - ._- - .- .

|

Rod Group Alignm:nt Limits J

B 3.1.4
BASES

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

Verification that individual rod positions are within alignment limits at a
Frequency of 12 hours provides a history that allows the operator to
detect a rod that is beginning to deviate from its expected position. If the
rod position deviation monitor is inoperable, a Frequency of 4 hours
accomplishes the same goal. 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.

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 will not cause radial or axial power tilts, or oscillations, to occur.
;

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 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. This may be by verification of a control system failure,
usually electrical in nature, or that the failure is associated with the
control rod stepping mechanism. During performance of the Control Rod
Movement periodic test, there have been some " Control Malfunctions"
that prohibited a control rod bahK or group from moving when selected,
as evidenced by the demand counters and DRPl. In all cases, when the
control malfunctions were corrected, the rods moved freely (no excessive
friction or mechanical interference) and were trippable.

i

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. Since a removal of the reactor
vessel head has the potential to change component alignments affecting

McGuire Units 1 and 2 B 3.1.4-8 P.3 vision No. O
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Rod Group Alignment Limits
B 3.1.4

| BASES
:

SURVEILLANCE REQUIREMENTS (continued)

rod drop times, measuring drop times prior to the next criticality following
| any such 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 j

control rod motion or drop time. This testing is performed with all RCPs !
operating and the average moderator temperature 2 551 F to simulate a
reactor trip under actual conditions. ;

iThis Surveillance is performed during a plant outage, due to the plant
conditions needed to perform the SR and the potential for an unplanned i

| plant transient if the Sun /eillance were performed with the reactor at ;
L power, j

i

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.
!

! 2. 10 CFR 50.46. !

3. UFSAR, Section 15.4.3.
t

4. UFSAR, Section 15.4. |

|

5. UFSAR, Section 4.3.1.5.
1

L 6. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). |
l

7. UFSAR, Section 15.0.
;

i

|

|

|

|

!

|
'

i

l

:
:
I

$
,
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Shutdown Bank Ins:rtion 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 10 CFR 50, Appendix A, 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 grot p consists of
two or more RCCAs that are electrically paralleled to ster simultaneously.
A bank of RCCAs consists of twc groups that are rooved in a staggered
fashion, but always within one step of each other. The plant has four
control banks and five shutdown banks. Se9 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 ii

position indication requirements.

The shutdown banks must be maintained above designed shutdown bank
insertion limits and are typically near the fully withdrawn position during
normal full power operations. 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. 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

| McGuire Units 1 and 2 B 3.1.5-1 Revision No. O
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| Shutdown Bank Ins::rtion Limits
B 3.1.5

BASES

BACKGROUND (continued)

| 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. Since the
shutdown banks are fully withdrawn while this Specification is applicable,
they do not affect core power and burnup distribution, but merely add

| negative reactivity to shut down the reactor upon receipt of a reactor trip
| signal.

APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control banks),
SAFETY ANALYSES 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
(SDM)) 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
insertion limit also makes the reactivity worth of an ejected shutdown rod
negligible.

The acceptance 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

l

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
(Ref. 4).

i
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Shutdown Bank Ins:rtian Limits
B 3.1.5

BASES

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
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 3,4,5, or 6, the shutdown banks may
be 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.

1
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Shutdown Bank Ins:rtion Limits
B 3.1.5

BASES

ACTIONS (continued)

El

if the shutdown banks cannot be restored to within their insertion limits
within 2 hours, the unit must be brought to a 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.

SURVEILLANCE SR 3.1.5.1
REQUIREMENTS

: 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, GDC 10, GDC 26, and GDC 28.

2. 10 CFR 50.46,

3. UFSAR, Section 15.4.

4. 10 CFR 50.36, Technical Specification, (c)(2)(ii).
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L Control Bank Insertion Limits
t B 3.1.6

f B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6 Control Bank Insertion Limits .

i
| BASES

'|)
BACKGROUND The insertion limits of the shutdown and control rods are initial !

assumptions in all safety analyses that assume rod insertion upon reactor )
L trip. The insertion limits directly affect core power and fuel burnup i

distributions and assumptions of available SDM, and initial reactivity. j
insertion rate.

' .:
.

.

The applicable criteria for these reactivity and power distribution design :
| requirements are 10 CFR 50, Appendix A, GDC 10, " Reactor Design," ;
L GDC 26, " Reactivity Control System Redundancy and Protection," GDC
| 28, " Reactivity Limits" (Ref.1), and 10 CFR 50.46, " Acceptance Criteria i

L 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. :

,
;.

b

L The rod cluster control assemblies (RCCAs) are divided among control
.

L 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 consists of two groups that are moved in a staggered - }
fashion, but always within one step of each other. The plant has four !

,,

control banks and five shutdown banke - See LCO 3.1.4, " Rod Group l
Alignment Limits," for control and shutdown rod OPERABILITY and '

alignment requirements, and LCO 3.1.7,'" Rod Position Indication," for I

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 lines.

,

i

The control banks are moved in an overlap pattern. When control bank A i

reaches a predetermined height in the core, control bank B begins to ;

move out with control bank A. Contiof bank A stops at the position of ;
L maximum withdrawal, and control bank B continues to move out. ' When !

L . control bank B reaches a predetermined height, control bank C begins to
,

move out with control bank B. This sequence continues until control .!
j. banks A, B, and C are at the fully withdrawn' position, and centrol bank D

is approximately halfway withdrawn. The insertion sequence is the !
opposite of the withdrawal sequence. The fully withdrawn position is i

p defined in the COLR. |

!
'

>

;
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Control Bank Ins: rtion Limits
B 3.1.6

BASES

BACKGROUND (continued)

The control banks are used for 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).
|

i i

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, LCO 3.1.5, i

" Shutdown Bank Insertion Limits," LCO 3.1.6, LCO 3.2.3, "AXlAL FLUX
DIFFERENCE (AFD)," and LCO 3.2.4, "OUADRANT POWER TILT
RATIO (OPTR)," 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
OPTR are process variables that together characterize and control the
three dimensional power distribution of the reactor core. A.dditionally, 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 ensure that fuel cladding
failures that would breach the primary fissio,1 product barrier and release
fission products to the reactor coolant in the event of a loss of coolant
accident (LOCA), ejected rod, or other accident requiring termination by a
Reactor Trip System (RTS) trip function are no more than those predicted
in and allowed by the safety analyses,

t

APPLICABLE The shutdown and control bank insertion limits, AFD, and OPTR LCOs
SAFETY ANALYSES are required to prevent power distributions that could result in excessive

fuel cladding failures in the event of a LOCA, ejected rod, or other
accident requiring termination by an RTS trip function. )
The acceptance criteria for addressing shutdown and control bank |
insertion limits and inoperability or misalignment are that:

a. There be no violations of:

1
1. specified acceptable fuel design limits, or |

2. Reactor Coolant System pressure boundary integrity; and

I
b. The core remains subcritical after accident transients (except for '

steam line break accident). i

McGuire Units 1 and 2 8 3.1.6-2 Revision No. O
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Control Bank Ins::rtion Limits
B 3.1.6

BASES
l
,

APPLICABLE SAFETY ANALYSES (continued)

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. 4).

Operation at the insertion limits or AFD limits may approach the
maximum allowable linear heat generation rate or peaking factor with the
allowed OPTR 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 shutdc. 'In bank insertion limits ensure that safety
analyses assumptions for SDM, ejected rod worth, dropped rod or bank,

l worth, withdrawable rod or bank worth and power distribution peaking
factors are prese6ved (Ref. 5).

|

The insertion limits satisfy Criterion 2 of 10 CFR 50.36 (Ref. 6), in that
| they are initial conditions assumed in the safety analysis.

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, dropped rod or bank worth,

,

and withdrawable rod or bank 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 k n 21.0. 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 !

| the consequences of the rod ejection or withdrawal accidents are less !

severe when initiated from these MODES.

| McGuire Units 1 and 2 B 3.1.6-3 Revision No. O
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Control B:nk Ins:rtion Limits
B 3.1.6

BASES

APPLICABILITY (continued)

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.

ACTIONS 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
I

b. Moving rods to be consistent with power.

Also, verification of SDM or initiation of boration to regain SDM is
required within 1 hour, since the SDM in MODES 1 and 2 normally
ensured by adhering to the control and shutdown bank insertion limits
(see LCO 3.1.1, " SHUTDOWN MARGIN (SDM)) 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 i
for evaluating and repairing minor problems without allowing the plant to j
remain in an unacceptable condition for an extended period of time. '

|

|
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Control Bank Ins:rtion Limitsi

| B 3.1.6 |
| BASES i

!
,

i

ACTIONS (continued) I

;

9:.1
1

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be completed
I 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.

I

i

SURVEILLANCE SR 3.1.6.1
REQUIREMENTS I

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 long
before criticality, 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 i

ECP calcdation witnin 4 hours prior to criticality avoids a large error from I
,

changes in xerun concentration, but allows the operator some flexibility
to schedule the ECP calculation with other startup activities.

SR 3.1.6.2

With an OPERABLE bank insertion limit monitor, verification of the
,

control bank insertion limits at a Frequency of 12 hours is sufficient to l

ensure OPERABILITY of the bank insertion limit monitor and to detect
control banks that may be approaching the insertion limits since,
normally, very little rod motion occurs in 12 hours. if the insertion limit
monitor becomes inoperable, verification of the control bank position at a

'

Frequency of 4 hours is sufficient to detect control banks that may be
approaching the insertion limits.

i

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.

,

| McGuire Units 1 and 2 8 3.1.6-5 Revision No. Oa
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Control Bank Insertion Limits

BASES

1

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 GDC 26, GDC 28. |
!

2. 10 CFR 50.46.
;

3. UFSAR, Section 15.4.1.

4. . UFSAR, Section 15.0.'
!

5. UFSAR, Section 15.4.8.
.

6. ';0 CFR 50.36, Technical Specification, (c)(2)(ii).
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;
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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 to ensure OPERABILITY of the control rod position
indicators to determine control rod positions and thereby ensure
compliance with the control 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 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 and OPERABILITY are established in
LCO 3.1.4, " Rod Group Alignment Limits," 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 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.

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 Digital
Rod Position Indication (DRPI) System.

McGuire Units 1 and 2 B 3.1.7-1 Revision No. O
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Rod Position Indication
B 3.1.7

BASES

BACKGROUND (continued)
l

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 * 5/8 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 DRPI System provides a highly 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 series of coils spaced along a
hollow tube with a center to center distance of 3.75 inches, which is
6 steps. To increase the reliability of the system, the inductive coils are
connected alternately to data system A or B. Thus creating two separate
and independent systems (Data A and Data B). Also, the coils are not

;

placed at the reflected six step increments starting at rod bottom.
Because of this arrangement, the nominal accuracy of the system is + 3
steps indicated versus true rod position. Due to mechanical positioning
of the coils on the rod position detector and expansion in containment
atmosphere, another + 1 step is added to system accuracy making it + 4
steps.

If one system fails, the DRPI will go to half accuracy. If Data A fails, the
accuracy will be + 10, - 4 steps. If Data B fails, the accuracy will be - 10,'

+ 4 steps. Therefore, the maximum deviation between the group demand
counters and DRPI could be 10 steps, or 6.25 inches.

APPLICABLE Control and shutdown rod position accuracy is essential during power
SAFETY ANALYSES 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, owerlap, design peaking limits, ejected rod
worth, and with at least 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"). Control rod
positions are continuously monitored to provide operators with
information that ensures the plant is operating within the bounds of the
accident analysis assumptions.

I
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Rod Position Indication
B 3.1.7

BASES

( APPLICABLE SAFETY ANALYSES (continued)

The control rod position indicator channels satisfy Criterion 2 of 10 CFR
50.36 (Ref. 3). The control rod position indicators monitor control rod i

position, which is an initial condition of the accident.

i

LCO LCO 3.1.7 specifies that one DRPI System and one Bank Demand
| Position Indication System be OPERABLE for each control rod. For the

control rod position indicators to be OPERABLE requires meeting the SRI

of the LCO and the following:

The DRPI System indicates within 12 steps of the group stepa.

counter demand position as required by LCO 3.1.4, " Rod Group
Alignment Limits";

|
1

b. For the DRPI 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 DRPI System.

The 12 shp agreement limit between the Bank Demand Position
Indication System and the DRPl System indicates that the Bank Demand
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 control rod, ensures high confidence that the
position uncertainty of the corresponding control rod group is within the
assumed values used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control 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 control rods can be detected. Therefore,
power peaking, ejected rod worth, and SDM can be controlled within
acceptable limits.

APPLICABILITY The requirements on the DRPI 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 c e 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

McGuire Units 1 and 2 B 3.1.7-3 Revision No. 0
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Rod Position Indication
B 3.1.7 I

BASES

APPLICABILITY (continued)
4

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. '

ACTIONS 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.

M

When one DRPl 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.

M
,

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position is not significantly affecting core peaking
factors (Ref. 4).

The allowed Completion Time of 8 hours is reasonable, based on
operating experience, for reducing power to s 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 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 verifying that these rods are still
properly positioned, relative to their group positions.

McGuire Units 1 and 2 B 3.1.7-4 Revision No. O
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Rod Position Indication
B 3.1.7

BASES

ACTIONS (continued)

If, within 4 hours, the rod positions have not been determined, THERMAL
POWER must be reduced to s 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 4 hours provides an acceptable period

|of time to verify the rod positions. I

1

|
1

C.1.1 and C.1.2 1

With one demand position indicator per bank inoperable, the rod
i

positions can be determined by the DRPI 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 s 12 steps apart
within the allowed Completion Time of once every 8 hours is adequate.
Since DRPI is the only operable rod position indication, administrative
means are actions taken by the control room SRO to assure that the
DRPI for the affected bank remains operable at all times. These
administrative means would prevent any maintenance or testing of the
operable DRPI for the affected bank until the inoperable demand position
indicator is returned to operable status.

C.2

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position is not significantly affecting core peaking
factor limits (Ref. 4). 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 s 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 achieve this status, the plant must be
brought to at least MODE 3 within 6 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.

!

i
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|Rod Position Indication |

| BASES

SURVEILLANCE SR 3.1.7.1
REQUIREMENTS

|
Verification that the DRPI agrees with the demand position within 1

12 steps ensures that the DRPI is operating correctly.

This Surveillance is performed prior to reactor criticality after each
| removal of the reactor head as there is the potential for unnecessary
| plant transients if the SR were pericrmed with the reactor at power.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.

2. UFSAR, Section 15.0.
|

| 3. 10 CFR 60.36, Technical Specifications,'(c)(2)(ii).

| 4. UFSAR, Section 15.4

|

|

|

|

|

[

|
'

,

|
,

|
.

|
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PHYSICS TESTS Exc:ptions
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 PHYSICS TESTS Exceptions

BASES

BACKGROUND The primary purpose of the PHYSICS TESTS exceptions is to permit
relaxations of existing LCOs to allow 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 are to (Ref. 3):

Ensure that the facility has been adequately designed;a.

b. Validate the analytical models used in the design and analysis;

Verify the assumptions used to predict unit response;c.

d. Ensure that installation of equipment in the facility has been
accomplished in accordance with the design; and

Verify that the operating and emergency procedures are adequate.e.

To accomplish these objectives, testing is performed prior to initial
criticality, during startup, during low power operations, during power
ascension, at high power, 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).

PHYSICS TESTS procedures are written and approved in accordance
with established formats. The procedures include allinformation
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.

I
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PHYSICS TESTS Exc:ptions
B 3.1.8 !

BASES

BACKGROUND (continued)

The PHYSICS TESTS required for reload fuel cycles (Ref. 4) are listed
below:

Critical Boron Concentration-Control Rods Withdrawn;a.

b. Control Rod Worth;

c. Isothermal Temperature Coefficient (lTC); and

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 The fuel is protected by LCOs that preserve the initial conditions of the
SAFETY ANALYSES 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).
The above mentioned 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 UFSAR defines requirements for initial testing of the facility,
including PHYSICS TESTS. UFSAR Section 14.3 summarizes the zero,
low power, and power 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 Coefficient (MTC)," LCO 3.1.4, LCO 3.1.5, I

LCO 3.1.6, and LCO 3.4.2 are suspended for PHYSICS TESTS, the fuel
design criteria are preserved as long as the power level is limited to
s 5% RTP, the reactor coolant temperature is kept 2 54PF, and SDM is
within limit specified in the COLR.

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 OPTR, which
represent initial conditions of the unit safety analyses. Also involved are
the movable control components (control and shutdown rods), which are
required to shut down the reactor. The limits for these variables are

McGuire Units 1 and 2 B 3.1.6-2 Revision No. O
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PHYSICS TESTS Exo:ptions
B 3.1.8

; BASES
,

APPLICABLE SAFETY ANALYSES (continued)

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 (Ref.6).

Reference 7 allows special test exceptions (STEs) to be included as part4

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.

4
.

LCO This LCO allows the reactor parameters of MTC and minimum
'

temperature for criticality to be outside their specified limits. In addition, it.

allows selected control and shutdown rods to be positioned outside of i

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 2 541 F; and

b. SDM is within limit specified in the COLR.

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. )
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PHYSICS TESTS Exc:ptions
B 3.1.8

BASES

ACTIONS (continued)

B.,.1

When THERMAL POWER is > 5% RTP, 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.,d

When the RCS lowest T.y is < 541 F, the appropriate action is to restore
Ty to within its specified limit. The allowed Completion Time of
15 minutes provides time for restoring T.y to within limits without allowing
the plant to remain in an unacceptable condition for an extended period
of time. Operation with the reactor critical and with temperature below
541 F could violate the assumptions for accidents analyzed in the safety
analyses.

.D1-

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 I

operating experience, for reaching MODE 3 in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.1.8.1 |

REQUIREMENTS
The power range and intermediate range neutron detectors must be
verified to be OPERABLE in MODE 2 by LCO 3.3.1, " Reactor Trip
System (RTS) Instrumentation." A CHANNEL OPERATIONAL TEST is
performed on each power range and intermediate range channel prior to
initiation of the PHYSICS TESTS. This will ensure that the RTS is
properly aligned to provide the required degree of core protection during
the performance of the PHYSICS TESTS.
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PHYSICS TESTS Exc ptions
B 3.1.8 |

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.1.8.2

Verification that the RCS lowest loop Tog s 2 541 F will ensure that thei

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.

SR 3.1.8.3

Verification that THERMAL POWER is s 5% RTP will ensure that the
plant is not operating in the condition that could invalidate the safety
analyses. Verification of the THERMAL POWER at a Frequency of 1
hour during the performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

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 (lTC).
,

Using the ITC accounts for Doppler reactivity in this calculation because
the reactor is suberitical, 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 on the low probability of an accident
occurring without the required SDM.|

!
:

i
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PHYSICS TESTS Exc:ptions
B 3.1.8 IBASES '

|
:

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.
1

12. 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. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

7. WCAP-11618, including Addendum 1, April 1989.

.
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Fo(X,Y,Z)
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (Fo(X,Y,Z))

,

BASES

BACKGROUND The purpose of the limits on the values of Fo(X,Y,Z) is to limit the local4

(i.e., pellet) peak power density. The value of Fo(X,Y,Z) varies axially (Z)
and radially (X,Y) in the core.

Fo(X,Y,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, Fo(X,Y,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,
"OUADRANT TILT POWER RATIO (OPTR)," 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.

Fo(X,Y,Z) varies with fuel loading patterns, control bank insertion, fuel
burnup, and changes in axial power distribution and to a lesser extent,
with boron concentration and moderator temperature.

Fo(X,Y,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(X,Y,Z). However, because this value
represents a steady state condition, it does not include the variations in I
the value of Fo(X,Y,Z) that are present during nonequilibrium situations.

]

To account for these possible variations, the Fo(X,Y,Z) limit is reduced by
precalculated factors to account for perturbations from steady state
conditions to the operating limits.

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, OPTR, and control rod insertion.

McGuire Units 1 and 2 B 3.2.1-1 Revision No. O
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BASES

APPLICABLE This LCO precludes core power distributions that violate
SAFETY ANALYSES the following fuel design criteria:

During a loss of coolant accident (LOCA), the peak claddinga.

temperature must not exceed 2200 F (Ref.1);

b. The DNBR calculated for the hottest fuel rod in the core must be
above the approved DNBR limit. (The LCO alone is not sufficient
to preclude DNB criteria violations for certain accidents, i.e.,
accidents in which the event itself changes the core power
distribution. For these events, additional checks are made in the
core reload design process against the permissible statepoint
power distributions.);

c. During an ejected rod accident, the energy deposition to the fuel
must not exceed 280 cal /gm (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 Fo(X,Y,Z) ensure that the value of the initial total peaking factor
assumed in the accident analyses remains valid. Other Reference 1
criteria must also be met in LOCAs (e.g., maximum cladding oxidation,
maximum hydrogen generation, coolable geometry, transient strain, and
long term cooling). However, the peak cladding temperature is typically
most limiting.

Fo(X,Y,Z) limits assumed in the LOCA analysis are typically limiting
relative to (i.e., lower than) the Fo(X,Y,Z) limit assumed in safety
analyses for other postulated accidents. Therefore, this LCO provides
conservative limits for other postulated accidents.

Fo(X,Y,Z) satisfies Criterion 2 of 10 CFR 50.36 (Ref. 4).

LCO The Heat Flux Hot Channel Factor, Fo(X,Y,Z), shall be limited by the
following relationships:

pRTP
Fg(X,Y,2) s K(2) f r P > 0.5

P

pRTP
Ff(X,Y,2) s K(2) for P 5; 0.5

0.5

McGuire Units 1 and 2 B 3.2.1-2 Revision No. O
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Fo(X,Y,Z)
B 3.2.14

'

BASES
|\

LCO (continued)
-

;

where: F"'"o is the Fo(X,Y,Z) limit at RTP provided in the COLR,
and is reduced by measurement uncertainty, K(BU), and

;

manufacturing tolerances provided in the COLR, t

K(Z) is the normalized Fo(X,Y,Z) as a function of core height .

provided in the COLR, and

THERMAL POWER i

RTP -

The actual values of F"'"a NB% M @ m pm M h QA
however, F"'"o, without adjustments for manufacturing tolerances and
measurement uncertainty, is normally a number on the order of 2.32, and
K(Z) and K(BU) are functions that are represented by figures in the
COLR.

Foe relaxed AFD limit operation, F"o(X,Y,Z)(measured Fo(X,Y,Z))is
compared against three limits:

RTPSteady state limit, (F o/P) * K(Z),*

Transient operational limit F'o(X,Y,Z) ", and.

Transient RPS limit, F'o(X,Y,Z)nes.
,

A steady state evaluation requires obtaining an incore flux map in
MODE 1. From the incore flux map results we obtain the measured value
F"o(X,Y,Z) of Fo(X,Y,Z). Then, F"g" X,Y,Z) is adjusted by a radiallocal
peaking factor and compared to F o which has been reduced by
manufacturing tolerances, K(BU), and flux map measurement
uncertainty.

K(BU) is the normalized F'o(X,Y,Z) as a function of burnup and is
provided in the COLR.

F'o(X,Y,Z) " and F'o(X,Y,Z)nes are cycle dependent design limits to
ensure the Fo(X,Y,Z)is met during transients. The expression for
F'o(X,Y,Z) " is:

Fj(X,Y,Z)*' = Fo*(X,Y,Z) * Mo(X,Y,Z)/UMT * MT * TILT

McGuire Units 1 and 2 B 3.2.1-3 Revision No. 0
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Fo(X,Y,Z)
B 3.2.1

BASES

LCO (continued)

where: F'o(X,Y,Z) "is the cycle dependent maximum allowable
design peaking factor which ensures that the Fo(X,Y,Z) limit
will be preserved for operation within the LCO limits.
@o(X,Y,Z) " includes allowances for calculational and
measurement uncertainties.

F o(X,Y,Z) is the design power distribution for Fo provided in
the COLR.

Mo(X,Y,Z) is the margin remaining in core location X,Y,Z to
the LOCA limit in the transient power distribution and is
provided in the COLR for normal operating conditions and
power escalation testing during startup operations. UMT and
MT are only included in the calculation of F'o(X,Y,Z) " if
these factors were not included in the LOCA limit.

UMT is the measurement uncertainty of 1.05.

MT is the engineering hot channel factor of 1.03.

TILT is the peaking penalty that accounts for allowable
quadrant power till ratio of 1.02 and is equal to 1.035.

The expression for F'o(X,Y,Z)nes s:

Ff (X, Y,Z)"' = F;(X, Y,Z) * M (X, Y,Z)/ UMT * MT * TILTc

where: F'o(X,Y,Z)nes s the cycle dependent maximum
allowable design peaking factor which ensures that
the center line fuel melt limit will be preserved for

,

operation within the LCO limits. F'o(X,Y,Z)nes |

includes allowances for calculational and
measurement uncertainties.

Mc(X,Y,Z) is the margin remaining to the center line
fuel melt limit in core location X,Y,Z from the transient
power distribution and is provided in the COLR for
normal operating conditions and power escalation
testing during startup operations. UMT and MT are
only included in the calculation of F'o(X,Y,Z)nes 9
these factors were not included in the fuel melt limit.

McGuire Units 1 and 2 83.2.1-4 Revision No. O
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BASES

LCO (continued)

The Fo(X,Y,Z) limits typically define limiting values for core power
peaking that precludes peak cladding temperatures above 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 Fo(X,Y,Z) limits. If Fo(X,Y,Z) cannot be
maintained within the steady state LOCA limits, reduction of the core
power is required.

Violating the steady state LOCA limits for Fo(X,Y,Z) produces
unacceptable consequences if a design basis event occurs while
Fo(X,Y,Z) is outside its specified limits.

APPLICABILITY The Fo(X,Y,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. The exception to this is the steam line break event, which is
assumed for analysis purposes to occur from very low power levels. At ,

these low power levels, measurements of Fo(X,Y,Z) are not sufficiently
reliable. Operation within analysis limits at these conditions is inferred
from startup physics testing verification of design predictions of core i

parameters in general. "

ACTIONS A;1

Reducing THERMAL POWER by 21% RTP for each 1% by which |

F"o(X,Y,Z) exceeds its steady state limit, maintains an acceptable ;

absolute power density. F"o(X,Y,Z) is the measured value of Fo(X,Y,Z) |
and the steady state limit includes factors accounting for measurement
uncertainty and manufacturing tolerances. The Completion Time of
15 minutes provides an acceptable time to reduce power in an orderly
manner and without allowing the plant to remain in an unacceptable
condition for an extended period of time.

|

|
i

!

!
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BASES

ACTIONS (continued)

M

A reduction of the Power Range Neutron Flux-High trip setpoints by
21% for each 1% by which F"o(X,Y,Z) exceeds its steady state 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 smalllikelihood of a severe transient
in this time period and the preceding prompt reduction in THERMAL
POWER in accordance with Required Action A.1.

M

Reduction in the Overpower AT tryi setpoints (value of K4) by 21% (in
AT span) for each 1% by which F o(X,Y,Z) exceeds its steady state limit,
is a conservative action for protection against the consequences of
severe transients with unanalyzed power distributions since the transient
response is limited by the setpoint reduction. The Completion Time of
72 hours is sufficient considering the smalllikelihood of a severe transient
in this time period, and the preceding prompt reduction in THERMAL
POWER in accordance with Required Action A.1,

M

Verification that F"o(X,Y,Z) has been restored to within its steady state
and transient limits, by performing SR 3.2.1.1, SR 3.2.1.2, and SR 3.2.1.3
prior to increasing THERMAL POWER above the limit imposed by
Required Action A.1, ensures that core conditions during operation at
higher p"ower levels are consistent with safety analyses assumptions.
Since F o(X,Y,Z) exceeds the steady state limit, the transient operational ,

limit and possibly the transient RPS limit may be exceeded. By
performing SR 3.2.1.2 and SR 3.2.1.3, appropriate actions with respect to i

reductions in AFD limits and OTAT trip setpoints will be performed
ensuring that core conditions during operational and Condition 2
transients are maintained within the assumptions of the safety analysis.

B.1 and B.2

The operational margin during transient operations is based on the
relationshi between F"o(X,Y,Z) and the transient operationallimit,
F'o(X,Y,Z ", as follows:

McGuire Units 1 and 2 B 3.2.1-6 Revision No. O
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BASES

l

ACTIONS (continued)
;

!

' 'E% Operational Margin = 1

f ( X, Y, Z)'*
*100 %

F
, ,

t

if the cperational margin is less than zero, then F"o(X,Y,Z) is greater than
F'o(X,Y,Z) " and there exists a potential for exceeding the peak local
power assumed in the core in a LOCA or in the loss of flow accidents.
Reducing the AFD by 21% from the COLR limit for each 1% by which
F"o(X,Y,Z) exceeds the operational limit within the allowed Completion
Time of 4 hours restricts the axial flux distribution such that even if a
transient occurred, core peaking factors are not exceeded. Adjusting the
transient operational limit by the equivalent change in AFD limits
establishes the appropriate revised surveillance limits.

C.1 and C.2

The margin contained within the reactor protection system (RPS) <

Overtemperature AT setpoints during transient operations is based on the
relationship between F"o(X,Y,Z) and the RPS limit, F'o(X,Y,Z)nes, as
follows:

% RPS Margin = ''
1

f ( X, Y, Z)'**
*100 %

F
,

if the RPS margin is less than zero, then F"o(X Y,Z) is greater than
F'o(X,Y,Z)nes W he eMsm a Wee W F AME b emed ped .

clad temperature limits during certain Condition 2 transients. The
Overtemperature AT K1 value is required to be reduced as follows:

,

K1 ADJUSTED = K1 - | KSLOPE * % RPS Margin |

Where K1 ADJUSTED s the reduced Overtemperature AT K1 value

l

KSLOPE is a penalty factor used to reduce K1 and is defined |

in the COLR I

% RPS Margin is the most negative margin determined
above.

McGuire Units 1 and 2 B 3.2.1-7 Revision No. 0
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BASES

ACTIONS (continued)

Reducing the Overtemperature AT trip setpoint from the COLR limit is a
conservative action for protection against the consequences of trancients
since this adjustment limits the peak transient power level which can be
achieved during an anticipated operational occurrence. Once the OTAT
trip setpoint is reduced, the available margin is increased. An adjustment
is then necessary in the F'o(X,Y,Z)nes W W h smW m@m
in order to restore compliance with the LCO and exit the condition.
These adjustments maintain a constant margin and ensure that I

centerline fuel melt does not occur. The Completion Time of 72 hours is
sufficient considering the smalllikelihood of a limiting transient in this
time period. Adjusting the transient RPS limit by the equivalent change in
OTAT trip setpoint establishes the appropriate revised surveillance limit.

I,

D.1

If Required Actions A.1 through A.4, B.1, or C.1 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 tima it takes to reach MODE 2 from
full power operation in an orderly mannc * without challenging plant
systems.

SURVEILLANCE SR 3.2.1.1, SR 3.2.1.2, and SR 3.2.1.3 are modified by a Note. The
REQUIREMENTS 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"o(X,Y,Z) is within the specified
limits after a power rise of > 10% RTP over the THERMAL POWER at
which it was last verified to be within specified limits. Because
F"o(X,Y,Z) could not have previously been measured in this reload core,
power may be increased to RTP prior to an equilibrium verification of
F"o(X,Y,Z) provided nonequilibrium measurements of F"o(X,Y,Z) are
performed at various power levels during startup physics testing. This
ensures that some determination of F"o(X,Y,Z)is made at a lower power
level at which adequate margin is available before going to 100% RTP.
The Frequency condition is not intended to require verification of these
parameters after every 10% increase in power level above the last

McGuire Units i and 2 B 3.2.1-8 Revision No. O
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SURVEILLANCE REQUIREMENTS (continued)

verification. It only requires verification after a power level is achieved for
extended operation that is 10% higher than that power at which Fo was
last measured.

SR 3.2.1.1

Verification that F"o(X,Y,Z)"is within its specified steady state limits
involves either increasing F o(X,Y,Z) to allow for manufacturing
tolerance, K(BU), and measurement uncertainties for the case where
these factors are not included in,the Fo limit. For the case whsre these >

factors are included, a direct comparison of F"o(X,Y,Z) to the Folimit can
be performed. Specifically, F"o(X,Y,Z) is the measured value of
Fo(X,Y,Z) obtained from incore flux map results. Values for the
manufacturing tolerance, K(BU), and measurement uncertainty are
specified in the COLR.

The limit with which F"o(X,Y,Z) is compared varies inversely with power
above 50% RTP and directly with functions called K(Z) and K(BU)
provided in the COLR.

If THERMAL POWER has been increased by 210% RTP since the last
determination of F"o(X,Y,Z), another evaluation of this factor is required
12 hours after achieving equilibrium conditions at this higher power level
(to ensure that F"o(X,Y,Z) values have decreased sufficiently with power
inercase 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 and well
controlled when the plant is operated in accordance with the Technical
Specifications (TS).

SR 3.2.1.2 and 3.2.1.3

The nuclear design process includes calculations performed to determine
that the core can be operated within the Fo(X,Y,Z) limits. Because flux
maps are taken in steady state conditions, the variations in power )
distribution resulting from normal operational maneuvers are not present '

in the flux map data. These variations are, however, conservatively
calculated by considering a wide range of unit maneuvers in normal
operation. The maximum peaking factor increase over steady state
values, is determined by a maneuvering analysis (Ref. 5).

McGuire Units 1 and 2 B 3.2.1-9 Revision No O
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1
|

SURVElLLANCE REQUIREMENTS (continued) 1

The limit with which F"o(X,Y,Z) is compared varies and is provided in the
COLR. No additional uncertainties are applied to the measured
Fo(X,Y,Z) because the limits already include uncertainties.

F'o(X,Y,Z) " and F'o(X,Y,Z)nes limits are not applicable for the following
axial core regions, measured in percent of core height:

a. Lower core region, from 0 to 15% inclusive; and

b. Upper core region, from 85 to 100% inclusive.
|

The top and bottom 15% of the core are excluded from the evaluation
because of the low probability that these regions would be more limiting
in the safety analyses and because of the difficulty of making a precise
measurement in these regions.

This Surveillance has been modified by a Note that may require that
more frequent surveillances be performed. if F"o(X,Y,Z) is evaluated and
found to be within the applicable transient limit, an evaluation is required
to account for any increase to F"o(X,Y,Z) that may occur and cause the
Fo(X,Y,Z) limit to be exceeded before the next required Fo(X,Y,Z)
evaluation.

In addition to ensuring via surveillance that the heat flux hot channel
factor is within its limits when a measurement is taken, there are also
requirements to extrapolate trends in both the measured hot channel
factor and in its operational and RPS limits. Two extrapolations are
performed for each of these two limits:

1. The first extrapolation determines whether the measured heat flux
hot channel factor is likely to exceed its limit prior to the next
performance of the SR.

2. The second extrapolation determines whether, prior to the next
performance of the SR, the ratio of the measured heat flux hot
channel factor to the limit is likely to decrease below the value of
that ratio when the measurement was taken.

Each of these extrapolations is applied separately to each of the :
operational and RPS heat flux hot channel factor limits. If both of the i

extrapolations for a given limit are unfavorable, i.e., if the extrapolated )
factor is expected to exceed the extrapolated limit and the extrapolated '

factor is expected to become a larger fraction of the extrapolated limit

McGuire Units 1 and 2 B 3.2.1-10 Revision No. 0 |
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SURVEILLANCE REQUIREMENTS (continued)

than the measured factor is of the current limit, additional actions must be
taken. These actions are to meet the Fo(X,Y,Z) limit with the last
F"o(X,Y,Z) increased by a factor of 1.02, or to evaluate Fo(X,Y,Z) prior to
the projected point in time when the extrapolated values are expected to
exceed the extrapolated limits. These alternative requirements attempt to
prevent Fo(X,Y,Z) from exceeding its limit for any significant period of
time without detection using the best available data. F*o(X,Y,Z) is not
required to be extrapolated for the initial flux map taken after reaching
equilibrium conditions since the initial flux map establishes the baseline
measurement for future trending. Also, extrapolation of F"o(X,Y,Z) limits
are not valid for core locations that were previously rodded, or for core
locations that were previously within i2% of the core height about the
demand position of the rod tip.

Fo(X,Y,Z) is verified at power levels 210% RTP above the THERMAL
POWER cf its last verification,12 hours after achieving equilibrium
conditions to ensure that Fo(X,Y,Z) is within its limit at higher power
levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of Fo(X,Y,Z) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power
distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES 1. 10 CFR 50.46,1974.

2. UFSAR Section 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

5. DPC-NE-2011PA " Duke Power Company Nuclear Design
Methodology for Core Operating Limits of Westinghouse
Reactors", March 1990.

McGuire Units 1 and 2 B 3.2.1-11 Revision No. 0

|
t



Fas(X,Y)
B 3.2.2

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (F s(X,Y))3

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.

Fm(X,Y) 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, Fm(X,Y) is a measure of the maximum total
power produced in a fuel rod.

Fm(X,Y) is sensitive to fuel loading patterns, bank insertion, and fuel
burnup. Fm(X,Y) typically increases with control bank insertion and
typically decreases with fuel burnup.

Fm(X,Y) is not directly measurable but is inferred from a powei
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 Fm(X,Y). 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, "OUADRANT POWER TILT
RATIO (OPTR)," which address directly and continuously measured
process variables.

IThe 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 for

|
operational transients and transients of moderate frequency preclude 1

DNB and is met by limiting the minimum local DNB heat flux ratio to the
design limit value using an NRC approved critical heat flux (CHF)
correlation. All DNB limited transient events are assumed to begin with
an Fm(X,Y) value that satisfies the LCO requirements.

i
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; BASES

BACKGROUND (continued)
'

P

f

; Operation outside the LCO limits may produce unacceptable {
consequences if a DNB limiting event occurs. '.

i

APPLICABLE Limits on Fm(X,Y) preclude core power distributions that exceed the
SAFETY ANALYSES following fuel design limits:

1
,

a. The DNBR calculated for the hottest fuel rod in the core must be
above the approved DNBR limit. (The LCO alone is not sufficient,

j to preclude DNB criteria violations for certain accidents, i.e., i
accidents in which the event itself changes the core power
distribution. For these events, additional checks are made in the
core reload design process against the permissible statepoint
power distributions.);

;

; b. During a large break loss of coolant accident (LOCA), peak
cladding temperature (PCT) must not exceed 2200 F;

; c. During an ejected rod accident, the energy deposition to the fuel !

; must not exceed 280 caLIgm (Ref.1); and

d. Fuel design limits required by GDC 26 (Ref. 2) for the condition,
i

when control rods must be capable of shutting down the reactor f,
' with a minimum required SDM with the highest worth control rod j

stuck fully withdrawn. 1

.

'

For transients that may be DNB limited, the Reactor Coolant System flow
and Fm(X,Y) are the core parameters of most importance. The limits on
Fm(X,Y) 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 i1

minimum DNBR to the design limit value using an NRC approved CHF |

correlation. This value provides a high degree of assurance that the
hottest fuel rod in the core does not experience a DNB.

The allowable Fm(X,Y) limit increases with decreasing power level. This
functionality in Fm(X,Y) 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 Fm(X,Y) in the analyses.

The LOCA safety analysis models Fm(X,Y) as an input parameter. The
Nuclear Heat Flux Hot Channel Factor (Fo(X,Y,Z)) and the axial peaking

McGuire Units 1 and 2 B 3.2.2-2 Revision No. 0
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APPLICABLE SAFETY ANALYSES (continued)

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
(OPTR)," LCO 3.1.6, " Control Bank Insertion Limits," LCO 3.2.2, " Nuclear
Enthalpy Rise Hot Channel Factor (Fm)," and LCO 3.2.1, " Heat Flux Hot
Channel Factor (Fo(X,Y,Z))."

.

Fm(X,Y) and Fo(X,Y,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, OPTR, and Control Bank
Insertion Limits.

Fm(X,Y) satisfies Criterion 2 of 10 CFR 50.36 (Ref. 4).

LCO F s(X,Y) shall be limited by the following relationship:3

F,", ( X, Y) s F|,, ( X, Y}""

where: F"m(X,Y) is defined as the measured radial peak, and

F'm(X,Y)* is defined as the steady state maximum allowable
radial peak defined in the COLR.

The F'm(X,Y)* limit identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat removal
capability and thus the highest probability for DNB.

F'm(X,Y)* limits are maximum allowable radial peak (MARP) limits !
which are developed in accordance with the methodology outlined in
Reference 5. MARP limits are constant DNBR limits which are a function |

of both the magnitude and location of the axial
justifying the X,Y dependence of the F'm(X,Y)'geak F(Z), therefore,limit.

The limiting value, F'm(X,Y)* , is also power dependent and can be
described by the following relationship:

McGuire Units 1 and 2 B 3.2.2-3 Revision No. O
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LCO (continued) |

FM (X, Y)"* = MARP(X, Y) * (1.0 + (1/ RRH) * (1.0 - F)] |

where: MARP(X,Y) is the maximum allowable radial peaks
provided in the COLR, ;

.

P is the ratio of THERMAL POWER to RATED
THERMAL POWER, and

RRH is the amount by which allowable THERMAL
POWER must be reduced for each 1% that F"m(X,Y)
exceeds the limit. The specific value is contained in !
the COLR. -

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, ,

F'w(X,Y)tc , is allowed to increase approximately 0.3% for every
1% RTP reduction in THERMAL POWER. This increase in the
F'm(X,Y)tc limit is due to the reduced amount of heat removal required
at lower powers.

APPLICABILITY ~ The Fm(X,Y) 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 might be expected to
be sensitive to Fm(X,Y) in other modes (MODES 2 through 5) have
significant margin to DNB, and therefore, there is no need to restrict
Fm(X,Y) in these modes. The exception to this is the cteam line break

,

event, which is assumed, for analysis purposes, to occur from very low i

power levels. At these low power levels, measurements of Fm are not
sufficiently reliable. Operation within analysis limits at these conditions is
inferred from startup physics testing verification of design predictions of
core parameters in general.

i

|

|
1
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ACTIONS M

If F"m(X,Y) is not within limit, THERMAL POWER must be reduced at
least RRH% from RTP for each 1% Fm(X,Y) exceeds the limit. Reducing
power increases the DNB margin and does not likely cause the DNBR
limit to be violated in steady state operation. The Completion Time of 2
hours provides an acceptable time to reach the required power level
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.3.2.2 and A.4 must be completed whenever Condition A is
entered. Thus, if compliance with the LCO is restored, Required )
Action A.3.2.2 and A.4 nevertheless requires another measurement and i

calculation of Fm(X,Y) in accordance with SR 3.2.2.1.

A.2.1 and A.2.2

Upon completion of the power reduction in Required Action A.1, the unit
is allowed an additional 6 hours to restore Fm(X,Y) to within its RTP
limits. This restoration may, for example, involve realigning any
misaligned rods enough to bring Fm(X,Y) within its limit. When the
Fm(X,Y) limit is exceeded, the DNBR limit is not likely violated in steady
state operation, because events that co !d significantly perturb the
Fm(X,Y) 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 8 hours
provides an acceptable time to restore Fan (X,Y) to within its RTP limits
without allowing the plant to remain in an unacceptable condition for an
extended period of time.

If the value of Fm(X,Y) is not restored to within its specified RTP limit, the
1

alternative option is to reduce the Power Range Neutron Flux-High Trip
Setpoint 2 RRH% for each 1% F"m(X,Y) exceeds the limit in accordance
with Required Action A.2.2. The reduction in trip setpoints ensures that
continuing operation remains at an acceptable low power level with
adequate DNBR margin and limits the consequences of a transient by
limiting the transient power level which can be achieved during a
postulated event.

McGuire Units 1 and 2 B 3.2.2 5 Revision No. O
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ACTIONS (continued)

The allowed Completion Time of 8 hours to reset the trip setpoints per
Required Action A.2.2 recognizes that, once power is reduced, the safety
analysis assumptions are satisfied and there is no urgent need to reduce
the trip setpoints. This is a sensitive operation that may inadvertently trip
the Reactor Protection System.

1

A.3.1. A.3.2.1. and A.3.2.2
l

If F"3s(X,Y) was not restored to within the RTP limits, and the Power {
Range Neutron Flux-High Trip Setpoints were subsequently reduced, an !
additional 64 hours are provided to restore F"as(X,Y) within the limit for
RTP. Alternatively, the Overtemperature AT setpoint (Ki term) must be
reduced by >_ TRH for each 1% F"3s(X,Y) exceeds the limit. TRH is the I
amount of overtemperature AT K setpoint reduction required to |i

compensate for each 1% that F"3s(X,Y) exceeds the limit and is provided |
in the COLR. This action ensures that protection margin is maintained in

'

the reduced power level for DNB related transients not covered by the
reduction in the Power Range Neutron Flux-High Trip Setpoint. Once the '

Overtemperature AT Trip Setpoint has been reduced per Required
Action A.3.2.1, an incore flux map (SR 3.2.2.1) must be obtained and the
measured value of Fas(X,Y) verified not to exceed the allowed limit at the
lower power level.

i

The unit is provided 64 additional hours to perform these tasks over and
above the 8 hours allowed by either Action A.2.1 or Action A.2.2. The
Completion Time of 72 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 72 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 F s(X,Y).3

M

Verification that Fas(X,Y) is within its specified limits after an out of limit
occurrence ensures that the cause that led to the F s(X,Y) exceeding its3
limit is corrected, and that subsequent operation proceeds within the LCO
limit. This Action demonstrates that the Fan (X,Y) 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 2 95% RTP.
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ACTIONS (continued)

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 through A.4 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 operating experience regarding the time
required to reach MODE 2 from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE SR 3.2.2.1 and SR 3.2.2.2 are modified by a Note. The Note applies
REQUIREMENTS 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"3s(X,Y) is within the 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 F"as(X,Y) could
not have previously been measured in this reload core, power may be
increased to RTP prior to an equilibrium verification of Fas(X,Y) provided
nonequilibrium measurements of Fm(X,Y) are performed at various
power levels during startup phy. sics testing. This ensures that some

;

determination of Fm(X,Y) is made at a lower power level at which !
adequate margin is available before going to 100% RTP. The Frequency
condition is not intended to require verification of the parameter 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 Fm(X,Y) was last
measured.

I

SR 3.2.2.1

The value of F"3s(X,Y) is determined by using the movable incore
detector system to obtain a flux distribution map at any THERMAL
POWER greater than 5% RTP. A computer program is used to process
the measured 3-D power distribution to calculate the steady state
F'3s(X,Y)tc I mit which is compared against F"3s(X,Y).
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SURVEILLANCE REQUIREMENTS (continued) j

F"m(X,Y) is verified at power levels 2 10% RTP above the THERMAL 1

POWER of its last verification,12 hours after achieving equilibrium
conditions to ensure that F"m(X,Y) is within its limit at high power levels. {

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 Fm(X,Y) limit cannot be
exceeded for any significant period of operation.

SR 3.2.2.2 I

The nuclear design process includes calculations performed to determine
that the core can be operated within the Fm(X,Y) limits. Because flux

i

maps are taken in steady state conditions, the variations in power !
distribution resulting from normal operational maneuvers are not present |

in the flux map data. These variations are, however, conservatively I

calculated by considering a wide range of unit maneuvers in normal
operation. The maximum peakin factor increase over steady state
values is a limit called F'an (X,Y)g" This Surveillance compares the

'

.

measured F"m(X,Y) to the Surveillance limit to ensure that safety
analysis limits are maintained.

This Surveillance has been modified by a Note that may require that
more frequent surveillances be performed. If F"m(X,Y) is evaluated and

i

found to be within its surveillance limit, an evaluation is required to
account for any increase to F"m(X,Y) that may occur ano cause the
Fm(X,Y)suw I mit to be exceeded before the next required Fm(X,Y) sum
evaluation.

In addition to ensuring via surveillance that the enthalpy rise hot channel
factor is within its steady state and surveillance limits when a '

measurement is taken, there are also requirements to extrapolate trends
in both the measured hot channel factor and in its surveillance limit. Two
extrapolations are performed for this limit:

1. The first extrapolation determines whether the measured enthalpy
rise hot channel factor is likely to exceed its surveillance limit prior
to the next performance of the SR.

2. The second extrapolation determines whether, prior to the next
performance of the SR, the ratio of the measured enthalpy rise hot
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SURVEILLANCE REQUIREMENTS (continued)

channel factor to the surveillance limit is likely to decrease below
the value of that ratio when the measurement was taken.

Each of these extrapolations is applied separately to the enthalpy rise hot
channel factor surveillance limit. If both of the extrapolations are
unfavorable, i.e., if the extrapolated factor is expected to exceed the

i
extrapolated limit and the extrapolated factor is expected to become a !
larger fraction of the extrapolated limit than the measured factor is of the
current limit, additional actions must be taken. These actions are to meet
the F"m(X,Y) limit with the last F"m(X,Y) increased by a factor of 1.02, or
to evaluate F"m(X,Y) prior to the point in time when the extrapolated
values are expected to exceed the extrapolated limits. These alternative
requirements attempt to prevent F"m(X,Y) from exceeding its limit for any
significant period of time without detection using the best available data.
F m(X,Y) is not required to be extrapolated for the initial flux map taken
after reaching equilibrium conditions since the initial flux map establishes
the baseline measurement for future trending.

F"m(X,Y) is verified at power levels 10% RTP above the THERMAL
POWER of its last verification,12 hours after achieving equilibrium
conditions to ensure that F"m(X,Y) is within its limit at high power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core burnup. The Surveillance may be
done more frequently if required by the results of F"m(X,Y) evaluations.

The Frequency of 31 EFPD is adequate to monitor the change of power
distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES 1. UFSAR Section 15.4.8

2. 10 CFR 50, Appendix A, GDC 26.

3. 10 CFR 50.46.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

5. DPC-NE-2005P, " Duke Power Company Thermal Hydraulic
Statistical Core Design Methodology", September 1992.

I
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AFD

'

B 3.2.3
L
i

I B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 AXIAL FLUX DIFFERENCE (AFD)

.

BASES';

s
; BACKGROUND. The purpose of this LCO is to establish limits on the values of the AFD in
L order to limit the amount of axial power distribution skewing to either the
i 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 factoE in;

y axial power distribution control.
;

)' The analysis performed to develop the AFD limits involves the generation - |4-
and evaluation of several thousand, three dimensional power distributions
which consider burnup, reactor power, coolant temperature, control bank

.
'1

i - . position, and xenon. The generation of conservative limits is assured
3

through the generation of power distributions which are more severe than !

i expected to occur during normal or transient operation. The selection of 'i
; severe xenori distributions for the peaking analysis also adds another

degree of conservatism to the analysis. Subsequently, power peaking
'

factors and power distributions are examined to ensure that the loss of !

{ - coolant accident (LOCA), DNB limiting transients in which the power |
: distribution remains unchanged during the transient, and anticipated

|L transient limits are met. Violation of the AFD limits invalidate the
conclusions of the accident and transient analyses with regard to fuel .

>

e

cladding integrity. j,

.

? Although the maneuvering analysis defines limits that must be met to
'

satisfy safety analyses, typically a target operating band is used to control ;
axial power distribution in day to day operation. This requires that the ,

AFD be controlled within a narrow tolerance band around a burnup
,

dependent target. '

;

The constant target band operating space is typically smaller and lies |
within the maneuvering analysis operating space.= Control within the {

. constant target band operating space constrains the variation of axial ;

xenon distributions and axial power distributions during normal operation
and unit maneuvers. The maneuvering analysis calculations assume a
wide range of xenon distributions and then confirm that the resulting
power distributions satisfy the requirements of the accident analyses.

t
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APPLICABLE The AFD is a measure of the axial power distribution skewing to either
SAFETY ANALYSES 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 concentration.

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 maneuvering analysis (Ref.1) uses a three dimensional nodal
reactor model to calculate a set of power distributions at several points in
the core life. These power distributions are calculated with abnormal
xenon distributions to ensure predicted power distributions are
conservative with respect to those expected to occur. Peaking factors
from these power distributions are then evaluated against various thermal
limits. This evaluation then confirms the adequacy of current power
dependent AFD limits, rod insertion limits, and the F(AI) penalty function,
or provides the bases for establishing new limits. The development of
operational AFD limits and the F(AI) function of either the Overpower AT
or the Overtemperature AT RPS trip functions are established such to
exclude the power distributions that exceed the respective thermal limits.

The limits on the AFD ensure that the Heat Flux Hot Channel Factor
(Fo(X,Y,Z)) is not exceeded during either normal operation or in the event
of xenon redistribution following power changes. The limits on the AFD
also restrict the range of power distributions that are used as initial
conditions in the analyses of Condition 2,3, or 4 events. This ensures
that the fuel cladding integrity is maintained within respective limits for
these postulated accidents. The most important Condition 3 and 4 event j
is the LOCA. The most important Condition 2 events include loss of flov '

uncontrolled bank withdrawal, and boration or dilution accidents.
Condition 2 and 3 accidents simulated to begin from within the AFD limits
are used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

'

The limits on the AFD satisfy Criterion 2 of 10 CFR 50.36 (Ref. 2).

LCO The shape of the power profile in the axial (i.e., the vertical) direction is
largely under the control of the operator through the manual operation of
the control banks or automatic motion of control banks. The automatic
ri otion of the control banks is in response to temperature deviations

| resulting from manual operation of the Chemical and Volume Control
System to change boron concentration or from power level changes.

|
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LCO (continued;
,

Signals are available to the operator from the Nuclear Instrumentation
System (NIS) excore neutron detectors (Ref. 3). 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 ;

detectors in each detector well. For convenience, this flux difference is t

convcited to provide flux difference units expressed as a percentage and |
labeled as %A flux or %Al. !

!

The AFD limits are provided in the COLR. The AFD lirnits do not depend i

oa the target flux difference. However, the target flux difference may be !
used to minimize changes in the axial power distribution. !

Violating this LCO on the AFD could produce unacceptable
consequences if a Condition 2,3, or 4 event occurs while the AFD is

j

outside its specified limits. ;

6

h

APPLICABILITY The AFD requirements are applicable in MODE 1 greater than or equal to |
50% RTP when the combination of THERMAL POWER and core peaking i

factors are of primary importance in safety analysis. :
i

For AFD limits developed using maneuvering analysis methodology, the '

.

value of the AFD does not affect the limiting accident consequences with
THERMAL POWER < 50% RTP and for lower operating power MODES. *

ACTIONS M
As an alternative to restoring the AFD to within its specified limits,
Required Action A.1 requires a THERMAL POWER reduction to
< 50% RTP. This places the core in a condition for which the value of the
AFD is not important in the applicable safety analyses. A Completion

,

Time of 30 minutes is reasonable, based on operating experience, to
7

reach 50% RTP without challenging plant systems.

!

SURVEILLANCE SR 3.2.3.1 i

REQUIREMENTS -

The AFD is monitored on an automatic basis using the unit process
computer, which has an AFD monitor alarm. The computer determines )
the 1 minute average of each of the OPERABLE excore detector outputs

,

and provides en alarm message immediately if the AFD for two or more '

OPERABLE excore channels is outside its specified limits.

I
J

|
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SURVEILLANCE REQUIREMENTS (continued)

This Survei| lance verifies that the AFD, as indicated by the NIS excore
channel, is within its specified limits and is consistent with the status of
the AFD monitor alarm. With the AFD monitor alarm inoperable, the AFD-

is monitored every hour to detect operation outside its limit. The
Frequency of 1 hour is based on operating experience regarding the
amount of time required to vary the AFD, and the fact that the AFD is
closely monitored. With the AFD monitor alarm OPERABLE, the
Surveillance Frequency of 7 days is adequate considering that the AFD is
monitored by a computer and any deviation from requirements is
alarmed.

REFERENCES 1. DPC-NE-2011PA, " Duke Power Company Nuclear Design
Methodology for Core Operating Limits of Westinghouse
Reactors", March 1990.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

3. UFSAR, Chapter 7.
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B 3.2 POWER DISTRIBUTION LIMITS

;

B 3.2.4 OUADRANT POWER TILT RATIO (OPTR)

|BASES '

i

BACKGROUND The OPTR limit ensures ths.: ihe gross radial power distribution remains
consistent with the design values used in the s^fety analyses. Precise
radial power distribution measurements are made during startup testing, <

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 (AFD)," LCO 3.2.4, and LCO 3.1.6, " Control Rod 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 distributicn remains with'a the bounds used in
the safety analyses.

APPLICABLE This LCO precludes core power distributions that violate the following
SAFETY ANALYSES fuel design criteria:

a. During a large break loss of coolant accident, the peak cladding
temperature must not exceed 2200 F (Ref.1);

b. The DNBR calculated for the hottest fuel rod in the core must be
above the approved DNBR limit. (The LCO alone is not sufficient
to preclude DNB criteria violations for certain accidents, i.e.,
accidents in which the event itself changes the core power
distribution. For these events, additional checks are made in the
core reload design process against the permissible statepoint
power distributions.);

c. During an ejected rod accident, the energy deposition to the fuel
must not exceed 280 cal /gm (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).

The LCO limits on the AFD, the OPTR, the Heat Flux Hot Channel Factor
3

(Fo(X,Y,Z)), the Nuclear Enthalpy Rise Hot Channel Factor (F s(X,Y)),3
and control bank insertion are established to preclude core power
distributions that exceed the safety analyses limits. I

|

l

|
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APPLICABLE SAFETY ANALYSES (continued)

The OPTR limits ensure that Fm(X,Y) and Fo(X,Y,Z) remain below their
limiting values by preventing an undetected change in the gross radial
power distribution.

In MODE 1, the Fm(X,Y) and Fo(X,Y,Z) limits must be maintained to
preclude core power distributions from exceeding design limits assumed
in the safety analyses.

The OPTR satisfies Criterion 2 of 10 CFR 50.36 (Ref. 4).

LCO The OPTR 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 OPTR of 1.02 can be tolerated before the margin
for uncertainty in Fo(X,Y,Z) and Fm(X,Y), or safety analysis peaking
assumptions are possibly challenged.

APPLICABILITY The OPTR 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 s; 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 OPTR limit on the distribution of core power. The
OPTR limit in these conditions is, therefore, not important. Note that the
Fm(X,Y) and Fo(X,Y,Z) LCOs still apply, but allow progressively higher
peaking factors at 50% RTP orlower.

The Applicability is modified by a Note which states that the LCO is not
applicable until the excore nuclear instrumentation is calibrated
subsequent to a refueling.

ACTIONS .A_1

With the OPTR exceeding its limit, a power level reduction of 3% from
RTP for each 1% by which ine OPTR eceeds 1.02 is a conservative
tradeoff of total core power with peak linear power. The Completion Time

,
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I

. ACTIONS (continued)
!

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.

,

M '

'
.

After completion of Required Action A.1, the OPTR alarm may still be in
its alarmed state. As such, any additional changes in the OPTR are

,

detected by requiring a check of the OPTR once per 12 hours thereafter, i

If the OPTR continues to increase, THERMAL POWER has to be
1

reduced accordingly. A 12 hour Completion Time is sufficient because '

any additional change in OPTR would be relatively slow.

:

M '

The peaking factors Fan (X,Y) and Fo(X,Y 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 Fm(X,Y) and .;
Fo(X,Y,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 OPTR remains above its
specified limit, the peaking factor surveillances are required each 7 days '

thereafter to evaluate Fm(X,Y) and Fo(X,Y,Z) with changes in power .

distribution. Relatively small changes are expected due to either burnup
'

and xenon redistribution or correction of the cause for exceeding the
OPTR limit.

t

|

M

If OPTR exceeds a value of 1.02, the Power Range Neutron Flux-High
trip setpoint is reduced by 3% for each 1% OPTR exceeds 1.02.
Lowering this setpoint maintains the same margin to trip by limiting the
transient response of the core. The 72 hour Completion Time is sufficient '

for this activity to be performed and is acceptable based on the low i
probability of a transient occurring in this time frame.

:
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M

Although Fas(X,Y) and Fo(X,Y,Z) are of primary importance as initial
conditions in 'he safety analyses, other changes in the power distribution
may occur as the OPTR 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 OPTR exceeds its limit, it does not i

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
i

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 more |
restrictive limit of Required Action A.1 or A.2, the reactor core conditions I

are consistent with the assumptions in the safety analyses. I
I

M
L If the OPTR has exceeded the 1.02 limit and a re-evaluation of the safety !

analysis is completed and shows that safety requirements are met, thel

excore detectors are recalibrated to show a zero OPT prior to increasing
THERMAL POWER to above the more restrictive limit of Requ%
Action A.1 or A.2. This is done to detect any subsequent significant
changes in OPTR.

Required Action A.6 is modified by a Note that states that the OPT is not
zerced out 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.5). This Note is intended to prevent
any ambiguity about the required sequence of actions.

M

| Once the flux tilt is zeroed out (i.e., Required Action A.6 is performed), it
| is acceptable to return to full power operation. However, as an added 1

check that the core power distribution at RTP is consistent with the safety |
| analysis assumptions, Required Action A.7 requires verification that

Fo(X,Y,Z) and Fan (X,Y) are within their specified limits within 24 hours of1

.
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ACTIONS (continued);

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
more restrictive of the power levellimit determined by Required Action

;

A.1 or A.2 is exceeded. These Completion Times are intended to allow |

adequate time to increase THERMAL POWER to above the more '

restrictive limit of Required Action A.1 or A.2, while not permitting the ,

core to remain with unconfirmed power distributions for extended periods
of time.

Required Action A.7 is modified by a Note that states that the peaking
factor surveillances must be done after the excore detectors have been i
calibrated to show zero tilt (i.e., Required Action A.6). 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 zero tilt and the core returned to power.

E:.1 !

If Required Actions A.1 through A.7 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 s 50% RTP within 4 hours. The
allowed Co:.ipletion 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. ;

SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

SR 3.2.4.1 is modified by two Notes. Note 1 allows OPTR 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
if more than one input from Power Range Neutron Flux channels are

.

:
inoperable.

.

This Surveillance verifies that the OPTR, as indicated by the Nuclear
instrurMntation System (NIS) excore channels, is within its limits. The
Frequescy of 7 days when the OPTR alarm is OPERABLE is acceptable
because of the low probability that this alarm can remain inoperable

,

without detection. '

|
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SURVEILLANCE REQUIREMENTS (continued)

1
When the OPTR alarm is inoperable, the Frequency is increased to i

12 hours. This Frequency is adequate to detect any relatively slow
changes in OPTR, because for those causes of OPT that occur quickly i

(e.g., a dropped rod), there typically are other indications of abnormality j
that prompt a verification of core power tilt. I

SR 3.2.4.2

This Surveillance is modified by a Note, which states that it is required
only when the input from one or more Power Range Neutron Flux
channels are inoperable and the THERMAL POWER is 2 75% RTP.

With an NIS power range channelinoperable, 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 OPTR when one power range channelis
inoperable, the moveable incore detectors are used to confirm that the
normalized symmetric power distribution is consistent with the indicated
OPTR and any previous data indicating a tilt. The incore detector
monitoring is performed with a full incore flux map or two sets of four
thimble locations with quarter core symmetry. The two sets of four
symmetric thimbles is a set of eight unique detector locations. These
locations are C-8, E-5, E-11, H-3, H-13, L-5, L-11, and N-8.

The symmetric thimble flux map can be used to generate symmetric
thimble " tilt." This can be compared to a reference symmetric thimble tilt,
from the most recent full core flux map, to generate an incore tilt.
Therefore, incore tilt can be used to confirm that OPTR is within limits.

With one or more NIS channel inputs to OPTR 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 OPTR 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. Nominally,
quadrant tilt from the Surveillance should be within 2% of the tilt shown
by the most recent flux map data.

McGuire Units 1 and 2 B 3.2.4-6 Revision No. O
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4

B 3.3 INSTRUMENTATION-

1

B 3.3.1 Reactor Trip System (RTS) Instrumentation

iBASES
i

.' BACKGROUND The RTS initiates a unit shutdown, based on the values of selected unit1

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 RTS, as well as specifying LCOs on other reactor system
parameters and equipment performance. |

The LSSS, defined in this specification as the Trip Setpoints, 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 Mits 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 20 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 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. i

,

!

,
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|
BACKGROUND (continued)

The RTS instrumentation is segmented into four distinct but
interconnected categories as illustrated in UFSAR, Chapter 7 (Ref.1),
and as identified below:

i1. Field transmitters or process sensors: provide a measurable
|

electronic signal based upon the physical characteristics of the
!

parameter being measured;

2. Process monitoring systems, including the Process Control
System, the Nuclear Instrumentation System (NIS), and various

;

field contacts and sensors: monitors various plant parameters,
provides any required signal processing, and provides digital
outputs when parameters exceed predetermined limits. They may
also provide outputs for control, indication, alarm, computer input,
and recording;

3. Solid State Protection System (SSPS), including input, logic, and
output bays: combines the input signals from the process
monitoring systems per predetermined logic and initiates a reactor
trip and ESF actuation when warranted by the process monitoring
systems inputs; 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 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" calibration data are compared against its
documented acceptance criteria.

McGuire Units 1 and 2 B 3.3.1-2 Revision No. 0
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BACKGROUND (continued)
' Process Monitorino Systems

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,
compatible output signals for instruments located on the main control
board, and comparison of measured input signals with setpoints j
established by safety analyses. These setpoints are defined in UFSAR,
Chapter 7 (Ref.1), Chapter 6 (Ref. 2), and Chapter 15 (Ref. 3). If the
measured value of a unit parameter exceeds the predetermined setpoint,
an output from a bistable is forwarded to the SSPS for decision logic
processing. 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 SSPS, while others provide input to the SSPS,
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 nct 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 SSPS and a control
function, four channels with a two-out-of-four logic are sufficient to
provide the required reliabili6y 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 failure in the other
channels providing the protection function actuation. Again, a single
tailure will neither cause nor prevent the protection function actuation.
These requirements are described in IEEE-279-1971 (Ref. 4). The actual
number of channels required for each unit parameter is specified in |
Reference 1.

)
Two logic channels are required to ensure no single random failure of a
logic channel will disable the RTS. The logic channels are designed such
that testing required while the reactor is at power may be accomplished
without causing a trip. Provisions to allow removing logic channels from I
service during maintenance are unnecessary because of the logic
system's designed reliability.

McGuire Units 1 and 2 B 3.3.1-3 Revision No. O
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Trio Setooints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be properly adjusted when the 'as left"
value is within the band for CHANNEL CAllBRATION tolerance.

The Trip Setpoints used in the bistables are based on the analyticallimits
(Ref.1,2, and 3). The selection of these Trip Setpoints is such that
adequate protection is provided when all sensor and processing time
delays, calibration tolerances, instrumentation uncertair: ties, instrument
drift, and severe environment errors for those RTS channels that m.ust
function in harsh environments as defined by 10 CFR 50.49 (Ref. 5) are
taken into account. The actual nominal Trip Setpoint entered into the
bistable assures that the actual trip occurs in time to prevent an analytical
limit from being exceeded.

The Allowable Value accounts for changes in random measurement
errors between COTS. One example of such a change in measurement
error is drift during the surveillance interval. If the COT demonstrates
that the loop trips within the Allowable Value, the loop is OPERABLE. A
trip within the Allowable Value ensures that the predictions of equipment
performance used to develop the Trip Setpoint are still valid, and that the
equipment will initiate a trip in response to an AOO in time to prevent an
analytical limit from being exceeded (and that the consequences of DBAs
will be acceptable, providing the unit is operated from within the LCOs at
the onset cf the AOO or DBA and the equipment functions as designed).
Note that in the accompanying LCO 3.3.1, the Allowable Values of
Table 3.3.1-1 are the LSSS.

Each channel of the process control equipment can be tested on line to
verify that the signal or setpoint accuracy is within the specified allowance
requirements. Once a designated channelis teken out of service for
testing, a s|n:ulated 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 SRs
section.

The Trip Setpoints and Allowable Values listed in Table 3.3.1-1
incorporate all of the known uncertainties applicable for each channel.
The magnitudes of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal processing equipment
for these channels are assumed to operate within the allowances of these
uncertainty magnitudes.
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BACKGROUND (contir,ued)

Solid State Protection System

The SSPS eauiarnent is used for the decision logic processing of outputs'

from the signet processing equipment bistables. To meet the redundancy
requirements, two trains of SSPS, 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 the reactor in the
event of a loss of power, directing the unit to a safe shutdown condition.

The SSPS 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 main control room of the unit.

The outputs from the process monitoring systems are sensed by the
SSPS equipment and combined into logic matrices that represent
combinations indicative of various unit upset and accident transients. If a
logic matrix combination is completed, the system will initiate a reactor
trip or send actuation signals via master and slave relays tc those
components whose aggregate Function best serves to alle*/ late the
conditiori and restore the unit to a stable condition. Examples are given
in the Applicable Safety Analyses, LCO, and Applicability sections of this
Bases.

Reactor Trio Switchaear

The RTBs are in tne 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 SSPS 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 SSPS
output voltage signal is removed, the undervoltage coils are de-
energized, the breaker trip lever is actuated by a compressed spring that
is released by de-energizing the undervoltage coil, and the RTBs and
bypass breakers are tripped open. This allows the shutdown rods and
control rods to fallinto the core. In addition to the de-energization of the
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BACKGROUND (continued) |

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 SSPS. Either the undervoltage coil or the shunt trip
mechanism is sufficient by itself, thus providing a diverse trip mechanism.

The decision logic matrix Functions are described in the functional
diagrams included in Reference 1. In addition to the reactor trip or ESF,

- these diagrams also describe the various " permissive interlocks" that are
associated with unit conditions. Each train has a built in testing device
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 testing device is
semiautomatic to minimize testing time.

APPLICABLE The RTS functions to maintain the SLs during all AOOs and mitigates
SAFETY ANALYSES,the consequences of DBAs in all MODES in which the RTBs are closed.
LCO, and
APPLICABILITY Each of the analyzed accidents and transients can be detected by one or

more RTS Functions. The accident analysis described in Reference 3
takes credit for most RTS trip Functions. RTS trip Functions not
specifically credited in the accident analysis are qualitatively credited in
the safety analysis and the NRC staff approved licensing basis for the
unit. These RTS 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 RTS trip Functions
that were credited in the accident analysis.

The LCO requires all instrumentation performing an RTS 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 l
the reliability of the affected Functions.

The LCO generally requires OPERABILITY of three or four channels in
each instrumentation Function, two channels of Manual Reactor Trip in
each logic Function, and two trains in each Automatic Trip Logic
Function. Four OPERABLE instrumentation channels in a two-out-of-four
configuration are required when one RTS channel is also used as a
control system input. This configuration accounts for the possibility of the
shared channel failing in such a manner that it creates a transient that
requires RTS action. In this case, the RTS will still provide protectivi,
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

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 RTS trip and disable one RTS 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.

1

Reactor Trio System Functions

The safety analyses and OPERABILITY requirements applicable to each
RTS Function are discussed below:

1. Manual Reactor Trio

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 switches in the control room. A Manual Reactor Trip
accomplishes the same results as any one of the automatic trip
Functions. It may be used by the reactor operator to shut down the
reactor whonever 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
switch. Each channel actuates one or more reactor trip breakers in
both trains. Two independent channels are required to be
OPERABLE so that no -ingle 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 Control Rod Drive (CRD) 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
CRD System is not capable of withdrawing the shutdown rods or
control rods. If the rods cannot be withdrawn from the core, there
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

is no need to be able to trip the reactor because all of the rods are
inserted. In MODE 6, the CRDMs are disconnected from the
control rods and shutdown rods. Therefore, the manualinitiation

iFunction is not required.

' 2. Power Ranae Neutron Flux

The NIS power range detectors are located external to the reactor
i

vessel and measure neutrons leaking from the core. The NIS l

power range detectors provide input to the Rod Control System
and the Steam Generator (SG) Water Level Control System.
Therefore, the actuation logic must be able to withstand an input
failure to the control system, which may 9en require the protection
function actuation, and a single failure in tne other channels
providing the protection function actuation. Note that this Function
also provides a signal to prevent automatic and manual rod I

withdrawai prior to initiating a reactor trip. Limiting further rod '

withdrawal may terminate the transient and eliminate the need to
trip the reactor.

a. Power Ranae Neutron Flux-Hiah

The Power Range Neutron Flux-High trip Function ensures I

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 channels to be OPERABLE.

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 damare 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 RTS
Functions and administrative controls provide protection
against reactivity additions when in MODE 3,4, 5, or 6.
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APPLICABLE SAFETY ANALYSES, LCO and APPLICABILITY (continued)

b. Power Ranae 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

4

P 10 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 M be OPERABLE because the i

reactor is shut down and the NIS power range detectors
cannot detect neutron levels in this range. Other RTS trip
Functions and administrative controls provide protection
against positive reactivity additions or power excursions in
MOPE 3,4,5, or 6.

3. Power Ranoe Neutron Flux-Hiah Positive Rate

The Power Range Neutron Flux - High Positive Rate trip uses the
same channels as discussed for Function 2 above.

,

The Power Range Neutron Flux-High Positive Rate trip Function
ensures that protection is provided against rapid increases in I

neutron flux that are characteristic of an RCCA drive rod housing
rupture and the accompanying ejection of the RCCA. This
Function complements the Power Range Neutron Flux-High and

,

Low Setpoint trip Functions to ensure that the criteria are met for a i

rod ejection from the power range.

The LCO requires all four of the Power Range Neutron Flux-High i
Positive Rate channels to be OPERABLE. I

McGuire Units 1 and 2 B 3.3.1-9 Revision No. O
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in MODE 1 or 2, when there is a potential to add a large amount of l

positive reactivity from a rod ejection accident (REA), the Power
,

Range Neutron Flux-High Positive Rate trip must be OPERABLE. '

In MODE 3,4,5, or 6, the Power Range Neutron Flux-High
,

Positive Rate trip Function does not have to be OPERABLE '

because other RTS trip Functions and administrative controls will
provide protection against positive reactivity additions. In MODE 6,
no rods are withdrawn and the SDM is increased during refueling
operations. The reactor vessel head is also removed or the closure
bolts are detensioned preventing any pressure buildup. In addition,
the NIS power range detectors cannot detect neutron levels
present in this mode.

I
4. Intermediate Ranae 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. The NIS
intermediate range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. 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 two channels of Intermediate Range Neutron
Flux to be OPERABLE. Two OPERABLE channels are sufficient to ;

ensure no single random failure will disable this trip Function. '

'

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 channelis
unnecessary.

I

in MODE 1 below the P-10 setpoint, and in MODE 2, when there is i

a potential for an uncontrolled RCCA bank rod withdrawal accident '

during reactor startup, the Intermediate Range Neutron Flux trip j
must be OPERABLE. Above the P-10 setpoint, the Power Range
Neutron Flux-High Setpoint trip and the Power Range Neutron
Flux-High Positive Rate trip provide core protection for a rod
withdrawal accident. In MODE 3,4, or 5, the intermediate Range

McGuire Units 1 and 2 B 3.3.1-10 Revision No. 0
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Neutron Flux trip does not have to be OPERABLE because other
RTS trip functions provide protection against positive reactivity

|
additions. 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.

5. Source Ranae 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 Setpoint and
Intermediate Ra:rge Neutron Flux trip Functions. 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 RTS
automatic protection function required in MODES 3,4, and 5.
Therefore, the functional capability at the specified Trip Setpoint is
assumed to be available.

The LCO requires two channels of Source Range Neutron Flux to
be OPERABLE. Two OPERABLE channels are sufficieret to ensure
no single random failure will disable this trip Function. The LCO
also requires one channel of the Source Range Neutron Flux to be
OPERABLE in MODE 3,4, or 5 with RTBs open. In this case, the
source range Function is to provide control room indication. The
outputs of the Function to RTS logic are not required OPERABLE
when the RTBs are open.

The Source Range Neutron Flux Function provides protection for
control rod withdrawal from subcritical, boron dilution, and control
rod ejection events. The Function also provides visual neutron flux
indication in the control room.

In MODE 2 when below the P-6 setpoint during a reactor startup,
the Source Range Neutron Flux trip must be OPERABLE. Above
the P-6 setpoint, the Intermediate Range Neutron Flux trip and the

|
.
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Power Range Neutron Flux-Low Setpoint trip will provide core
protection for reactivity accidents. Above the P-6 setpoint, the NIS
source range detectors are de-energized and inoperable.

In MODE 3,4, or 5 with the reactor shut down, the Source Range
Neutron Flux trip Function must also be OPERABLE. If the CRD
System is capable of rod withdrawal, the Source Range Neutron
Flux trip must be OPERABLE to provide core protection against a
rod withdrawal accident. If the CRD System is not capable of rod
withdrawal, the source range detectors are not required to trip the
reactor. However, their monitoring Function must be OPERABLE
to monitor core neutron levels and provide indication of reactivity
changes that may occur as a result of events like a boron dilution.
The requirements for the NIS source range detectors in MODE 6
are addressed in LCO 3.9.3, " Nuclear instrumentation."

6. 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
pressurizer 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 Function monitors both
variation in power and flow since a decrease in flow has the same
effect on AT as a power increase. 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;

1
pressurizer pressure-the Trip Setpoint is varied to correct i

e

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 design limit, as indicated

McGuire Units 1 and .2 B 3.3.1-12 Revision No. O



.. . . - - - . - _ - . . - . -. -- . - . . _ . . -

!

|

RTS Instrum:ntation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
;

by the difference between the upper and lower NIS power i

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 i

temperature signals are used for other control functions, therefore, ;

the actuation logic must be able to withstand an input failure to the
control system, which may then require the protection function 1

actuation, and a single failure in the other channels providing the 1

protection function actuation. Note that this Function also provides
a signal to generate a turbine runback prior to reaching the Trip j
Setpoint. A turbine runback will reduce turbine power and reactor
power. A reduction in power will normally alleviate the 1

Overtemperature AT condition and may prevent a reactor trip.

The LCO requires all four channels of the Overtemperature AT trip
Fui. tion to be OPERABLE. Note that the Overtemperature AT |
Function receives input from channels shared with other RTS
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.

7. 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 fuelis 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:

McGuire Units 1 and 2 B 3.3.1-13 Revision No. 0
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.

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; and

rate of change of reactor coolant average temperature-.

including dynamic compensation for the delays between the )
core and the temperature measurement system. '

The Overpower AT trip Function is calculated for each loop as per
Note 2 of Table 3.3.1-1. Trip occurs if Overpower AT is indicated in

1
two loops. The temperature signals are used for other control '

functions, therefore, the actuation logic must be able to withstand i

an input failure to the control system, which may then require the !

protection function actuation, and a single failure in the remaining j
channels providing the protection function actuation. Note that this !

Function also provides a signal to generate a turbine runbe:k prior
to reaching the Trip Setpoint. A turbine runback will reduce terbine -

powcr 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 RTS Functions.
Failures that affect multiple Functions require entry into the ;

Conditions aposicable to all affected Functions.

In MODE t or 2, the Overpower AT trip Function must be ;

OPERABl.E. These are the only times that enough heat is |
generated in the fuel to be concerned about the heat generation l

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.

8. Pressurizer Pressure

The same sensors provide input to the Pressurizer Pressure-High
and -Low trips and the Overtemperature AT trip. The Pressurizer
Pressure channels are also used to provide input to the Pressurizer
Pressure Control System, therefore, the actuation logic must be
able 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. '

t
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i

a. Pressurizer Pressure-Low i

The Pressurizer Pressure-Low trip Function ensures that
protection is provided against violating the DNBR limit due to

3low pressure. !

The LCO requires four channels of Pressurizer Pressure-
1

Low to be OPERABLE.

In MODE 1, when DNB is a major concern, the Pressurizer
i

/ 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 impulse pressure I

greater than approximately 10% of fuil power equivalent (P- :

13)). On decreasing power, this trip Function is automatically !
blocked below P-7. Below the P-7 setpoint, power
distributions that would cause DNB concerns are unlikely.

b. Pressurizer Pressure-Hiah

The Pressurizer Pressure-High trip Function ensures that
protection is provided against overpressurizing the RCS.
This trip Function operates in conjunction with the
pressurizer relief and safety valves to prevent RCS
overpressure conditions.

The LCO requires four channels of the Pressurizer
Pressure-High to be OPERABLE.

The Pressurizer Pressure-High LSSS 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 trips 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 help 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 |

|
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conditions and take corrective actions. Additionally, low
temperature overpressure protection systems provide
overpressure protection when below MODE 4.

9. Pressurizer Water Level-Hiah

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
setpoints are based on percent of instrument span. The LCO
requires three channels of Pressurizer Water Level-High to be

;

OPERABLE. The 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. The
level channels do not actuate the safety valves, and the high
pressuro 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.

10. Reactor Coolant Flow-Low

a. Reactor Coolant Flow-Low (Sinole 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 48% RTP, a
loss of flow in any RCS loop will actuate a reactor trip. The
setpoints are based on a minimum measured flow of 95,500

McGuire Units 1 and 2 B 3.3.1-16 Revision No. O
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gpm. Each RCS loop has three flow detectors to monitor I
3

flow. The flow signals are not used for any control system
) input.

The LCO requires three Reactor Cooant Flow-Low channels.

per loop to be OPERABLE in MODE 1 above P-8.i '

; 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 10.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
i 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 wili :.ftiate a reactor trip. The
setpoints are based on a minimum measured flow of 95,500
gpm. 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. '

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 power
distributions that would cause a DNB concern at this low
power level are unlikely. 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

1

loop will actuate a reactor trip because of the higher power l

level and the reduced margin to the design limit DNBR.

|
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1

11. Undervoltaae Reactor Coolant Pumos
|

The Undervoltage 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. The voltage to each RCP is

; monitored. Above the P-7 setpoint, a loss of voltage detected on
two or more RCP buses willinitiate a 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 to prevent
reactor trips due to momentary electrical power transients.

|
'

The LCO requires a total of four Undervoltage RCPs channels (one
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 power distributions that would
cause a DNB concern at this low power level are unlikely. Above
the P-7 setpoint, the reactor trip on loss of flow in two or more RCS

| loops is automatically enabled.

12. Underfrecuency 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 l
disturbance. An underfrequency condition will slow down the l
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 I
each RCP bus is monitored. Above the P-7 setpoint, a loss of |

frequency detected on two or more RCP buses 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.
Time delays are incorporated into the Underfrequency RCPs
channels to prevent reactor trips due to momentary electrical power

,

transients.

The LCO requires a total of four Underfrequency RCPs channels
(one per bus) to be OPERABLE.

/
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In MODE 1 above the P-7 setpoint, the Underfrequency RCPs trip
must be OPERABLE. Below the P-7 setpoint, all reactor trips on
loss of flow are automatically blocked since power distributions that,

would cause a DNB concern at this low power level are unlikely.,

| Above the P-7 satpoint, the reactor trip on loss of flow in two or
more RCS loops is automatically enabled.

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
j in any SG is indicative of a loss of heat sink for the reactor. The

level transmitters provide input to the SG Level Control System.
Therefore, the actuation logic must be able 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. This Function also,

i performs the ESFAS function of starting the AFW pumps on low low
1 SG level.
;

The LCO requires four channels of SG Water Level-Low Low per
i SG to be OPERABLE since these channels are shared between
"

protection and control.

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 normally in operation in

j MODES 1,2,3, or 4. The AFW System is the safety related i
backup source of water to ensure that the SGs remain the heat j
sink for the reactor. In MODE 3,4,5, or 6, the SG Water Level-
Low Low Function does not have to be OPERABLE because the
reactor is not operating or even critical. Decay heat removal is
accomplished by the steam generators in MODE 3 and 4 and by
the Residual Heat Removal (RHR) System in MODE 4,5, or 6.

I

l

s.
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,

' 14. Turbine Trio
;

a. Turbine Trio-Low Fluid Oil Pressure t

The Turbine Trip-Low Fluid 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-8
setpoint, approximately 48% power, will not actuate a reactor

'

trip. Three pressure switches monitor the control oil
pressure in the Turbine Electrohydraulic 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. Turbine Trip-Low fluid oil
pressure is diverse to the Turbine Trip-Turbine Stop Valve
Closure Function.

The LCO requires three channels of Turbine Trip-Low Fluid
Oil Pressure to be OPERABLE in MODE 1 above P-8.

Below the P-8 setpoint, a turbine trip does not actuate a
reactor trip. In MODE 2,3,4,5, or 6, there is no potential for
a turbine trip, and the Turbine Trip-Low Fluid Oil Pressure
trip Function does not need to be OPERABLE. -

b. Turbine Trio-Turbine Stoo Valve Closure

The Turbine Trip-Turbine Stop Valve Closure trip Function
anticipates the loss of heat removal capabilities of the
secondary system following a turbine trip from a power level
above the P-8 setpoint, approximately 48% power. The trip
Function anticipates the loss of secondary heat removal
capability that occurs when the stop valves close. Tripping
the reactor in anticipation of loss of secondary heat removal
acts to minimize the pressure and temperature transient on
the reactor. This trip Function will not and is not required to
operate in the presence of a single channel failure. The unit
is designed to withstand a complete loss of load and not
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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 'he pressurizer safety valves. This trip Function is diverse
to the Turbine Trip-Low Fluid Oil Pressure trip Function.
Each turbine stop valve is equipped with one limit switch that
inputs to the RTS. If all four limit switches indicate that the
stop valves are closed, a reactor trip is initiated.

The LSSS for this Function is set to assure channel trip -
occurs when the associated stop valve is completely closed.

The LCO requires four Turbine Trip-Turbine Stop Valve
Closure channels, one per valve, to be OPERABLE in
MODE 1 above P-8. All four channels must trip to cause
reactor trip.

Below the P-8 setpoint, a load rejection can be
accommodated by the Steam Dump System. In MODE 2,3,
4,5, or 6, there is no potential for a load rejection, and the
Turbine Trip-Stop Valve Closure trip Function does not
need to be OPERABLE.

15. Safety inlection input from Enaineered Safety Feature
Actuation System

The Si input from ESFAS ensures that if a reactor trip has not
already been generated by the RTS, the ESFAS autoi..atic'

actuation logic will initiate a reactor trip upon any signal that
initiates Sl. 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 signalis present.

Trip Setpoint and Allowable Values are not applicable to this
Function. The SI input is provided by a manual switch or by the
automatic actuation logic. 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.
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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, ano
this trip Function does not need to be OPERABLE.

16. Reactor Trio 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 ensure protection system Functions )
are not bypassed during unit conditions under which the safety
analysis assumes the Functions are not bypassed. Therefore, the

i

interlock Functions do not need to be OPERABLE when the
associated reactor trip functions are outside the applicable
MODES. These are: |

a. Intermediate Rance Neutron Flux. P-6
|

The Intermediate Range Neutron Flux, P-6 interlock is
!

actuated when any NIS intermediate range channel goes j
approximately one decade above the minimum channel !
reading, if both channels drop below the setpoint, the !
permissive will automatically be defeated. The LCO !
requirement for the P-G interlock ensures that the following

|Functions are performed: j

on increasing power, the P-6 interlock allows thee

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. When the source range
trip is blocked, the high voltage to the detectors is
also rernoved; and

on decreasing power, the P-6 interlock automatically.

energizes the NIS source range detectors and
enables the nib Source Range Neutron Flux reactor
trip.

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.

b. Low Power Reactor Trios 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 Impulse Pressure, P-13 interlock. The
LCO requirement for the P-7 interlock ensures that the
following Functions are performed: '

(1) on increasing power, the P-7 interlock automatically
enables reactor trips on the following Functions:

Pressurizer Pressure-Low;.

Pressurizer Water Level-High;.

Reactor Coolant Flow-Low (Two Loops); |
e

Undervoltage RCPs; and.

Underfrequency RCPs..

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 providing sufficient natural circulation
without any RCP running.

1

(2) on decreasing power, the P-7 interlock automatically |
blocks reactor trips on the following Functions: )

Pressurizer Pressure-Low;.

Pressurizer Water Level-High;.

i
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!

Reactor Coolant Flow-Low (Two Loops); |e

1
,

Undervoltage RCPs; and.

Underfrequency RCPs..

|

Trip Setpoint and Allowable Value are not applicable to the '

P-7 interlock because it is a logic Function and thus has no
parameter with which to associate an LSSS.

j.

The P-7 interlock is a logic Function with train and not !
; channelidentity. Therefore, the LCO requires one channel

1
"

per train of Low Power Reactor Trips Block, P-7 interlock to |

be OPERABLE in MODE 1. i

: The low power trips are blocked below the P-7 setpoint and |
; unblocked above the P-7 setpoint. In MODE 2,3,4,5, 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.
1

c. Power Ranae Neutron Flux, P-8

The Power Range Neutron Flux, P-8 interlock is actuated at
approximately 48% power as determined by two-out-of-four

i NIS power range detectors. The P-8 interlock automatically
'

enables the Reactor Coolant Flow-Low (Single Loop)
reactor trip on low flow in one or more RCS loops, and the-

Turbine Trip-Low Fluid Oil Pressure and Turbine Trip-Turbine
Stop Valve Closure reactor trips on increasing power. The
LCO requirement for the Reactor Coolant Flow - Low
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 48% power.
Above the P-8 setpoint, a turbine trip will cause a load

; rejection beyond the capacity of the Steam Dump System. A
reactor trip is automatically initiated on a turbine trip when it
is above the P-8 setpoint, to minimize the transient on the
reactor. On decreasing power below the P-8 setpoint, the
reactor trip on low flow in any loop is automatically blocked.

J

i
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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 and, a turbine trip could cause a load
rejection beyond the capacity of the Steam Dump System, 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 and the reactor is not at a power level sufficient to
have a load rejection beyond the capacity of the Steam
Dump System.

d. Power Ranae 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 unblocked. The LCO requirement for the P-
10 interlock ensures that the following Functions are
performed:

on increasing power, the P-10 interlock allows thee

operator to manually block the Intermediate Range
Neutron Flux reactor trip. Note that blocking the
reactor trip also blocks the signal to prevent
automatic and manual rod withdrawal;

on increasing power, the P-10 interlock allows thee

operator to manually block the Power Range Neutron
Flux-Low reactor trip;

on increasing power, the P-10 interlock automaticallye

provides a backup signal to block the Source Range
Neutron Flux reactor trip, and also to de-energize the
NIS source range detectors;

the P-10 interlock provides one of the two inputs toe

the P-7 interlock; and

(
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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). i

The LCO requires four channels of Power Range NeLtron
Flux, P-10 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,

e. Turbine impulse Pressure. P 13
,

The Turbine impulse Pressure, P-13 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, j

The LCO requires two channels of Turbine impulse
Pressure, P-13 interlock to be OPERABLE in MODE 1.

!The Turbine impulse Chamber Pressure, P-13 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.

17. Reactor Trio Breakers I
|

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 RTS logic train that are racked in, closed,
and capable of supplying power to the CRD System. Thus, the
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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 RTS trip capability.

These trip Functions must be OPERABLE in MODE 1 or 2 when
the reactor is critical. In MODE 3,4, or 5, these RTS trip Functions
must be OPERABLE when the RTBs or associated bypass
breakers are closed, and the CRD System is capable of rod
withdrawal.

18. Reactor Trio Breaker Undervoltaae and Shunt Trio
Mechanisms

The LCO requires both the Unde: voltage 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 CRD System, or declared inoperable under Function 17
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 RTS trip Functions
must be OPERABLE when the RTBs or associated bypass
breakers are closed, and the CRD System is capable of rod
withdrawal.

19. Automatic Trio Loaic

The LCO requirement for the RTBs (Functions 17 and 18) and
Automatic Trip Logic (Function 19) ensures that means are
provided to interrupt the power to allow the rods to fall into the
reactor core. Each RTB is equipped with an undervoltage coil and
a shunt trip coil to trip the breaker open when needed. Each train
RTB has a bypass breaker to allow testing of the trip breaker while
the unit is at power. The reactor trip signals generated by the RTS
Automatic Trip Logic cause the RTBs and associated bypass
breakers to open and shut down the reactor.

The LCO requires two trains of RTS Automatic Trip Logic to be
OPERABLE. Having two OPERABLE channels ensures that
random f ailure of a single logic chan :el will not prevent reactor trip.
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These trip Functions must be OPERABLE in MODE 1 or 2 when |
the reactor is critical. In MODE 3,4, or 5, these RTS trip Functions !

must be OPERABLE when the RTBs and associated bypass I

breakers are closed, and the CRD System is capable of rod
withdrawal. )

The RTS instrumentation satisfies Criterion 3 of 10 CFR 50.36 (Ref. 6).

' ACTIONS A Note 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. When
the Required Channels in Table 3.3.1-1 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.

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 I

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.

i

A:1 |

|

Condition A applies to all RTS protection Functions. Condition A ;

addresses the situation where one or more required channels 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 SSPS for this Function. With
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one channel inoperable, the inoperable channel must be restored to
OPERABLE status within 48 hours. In this Condition, the remaining
OPERABLE channel is adequate to perform the safety function. |

The Completion Time of 48 hours is reasonable conside ing 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 are
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, the MODES 1 and 2 requirements for
this trip Function are no longer required and Condition C is entered.

|

|

C.1 and C.2 i

Condition C applies to the fo!!owing reactor trip Functions in MODE 3,4,
or 5 with the RTBs closed and the CRD System capable of rod
withdrawal:

Manual Reactor Trip;.

RTBs;.

RTB Undervoltage and Shunt Trip Mechanisms; and.

Automatic Trip Logic..

This action addresses the train orientation of the SSPS 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 condition
in which the requirement does not apply. To achieve this status, the
RTBs must be opened within the next hour. The additional hour provides
sufficient time to accomplish the action in an orderly manner. With the
RTBs open, these Functions are no longer required.
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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 and Power
Range Neutron Flux-High Positive Rate Functions.

The NIS power range detectors provide input to the CRD System and the
SG Water Level 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 partialinp 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 s; 75% RTP within 12 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 OPTR monitored
once every 12 hours per SR 3.2.4.2, OPTR verification. Calculating

,

OPTR every 12 hours compensates for the lost monitoring capability due |
to the inoperable NIS power range channel and allows continued unit |
operation at power levels 2 75% RTP. The 6 hour Completion Time and i

4

the 12 hour Frequency are consistent with LCO 3.2.4, " QUADRANT
POWER TILT RATIO (OPTR)."

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 withott 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 channelin the bypass condition for up to 4 hours while
performing routine surveillance testing of other channels. The Note alto

McGuire Units 1 and 2 B 3.3.1-30 Revision No. O



RTS Instrum:ntation
B 3.3.1

BASES

ACTIONS (continued)

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 note also l

allows an OPERABLE channel to be placed in bypass without entering
the Required Actions for up to 4 hours for testing of the bypassed
channel. However, only one channel may be placed in bypass at any one
time. The 4 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
OPTR becomes inoperablo. 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 OPTR. As such,
determining OPTR usir.g this movable incore detectors once per 12 hours
may not be necessary.

E.1 and E.2

Condition E applies to the following reactor trip Functions:

Power Range Neutron Flux-Low;.

Overtemperature AT;e

Overpower AT;e

Pressurizer Pressure-High; ande

SG Water Level-Low Low..

A known irmerable channel must be placed in the tripped condition
within 6 hours. Placing the channelin the tripped condition results in a
partial trip condition requiring only 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.

1
!

l

L
i
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l
The Required Actions have been modified by a Note that allows placing

|the inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The note
also allows an OPERABLE channel to be placed in bypass without
entering the Required Actions for up to 4 hours for testing of the

)bypassed channel. However, only one channel may be placed in bypass
,

at any one time. The 4 hour time limit is justified in Reference 7.

F.1 and F.2

Condition F applies to the Intermediate Range Neutron Flux trip when
THERMAL POWER is above the P-6 setpoint and below the P-10
setpoint and one channel is inoperable. Above the P-6 setpoint and
below the P-10 setpoint, the NIS intermediate range detector performs
the monitoring Functions. If THERMAL POWER is greater than the P-6
setpoint but less than the P-10 setpoint,2 hours is allowed to reduce
THERMAL POWER below the P-6 setpoint or increase to THERMAL
POWER above the P-10 setpoint. The NIS Intermediate Range Neutron
Flux channels must be OPERABLE when the power level is above the
capability of the source range, P-6, and below the capability of the power |
range, P-10. If THERMAL POWER is greater than the P-10 setpoint, the
NIS power range detectors perform the monitoring and protection
functions and the intermediate range is not required. The Completion
Times allow for a slow and controlled power adjustment above P-10 or
below P-6 and take into account the redundant capability afforded by the '

redundant OPERABLE channel, and the low probability of its failure
during this period. This action does not require the inoperable channel to
De tripped because the Function uses one-out-of-two logic. Tripping one '

channel would trip the reactor. Thus, the Required Actions specified in
this Condition are only applicable when channel failure does not result in *

reactor trip.

G.1 and G.2 i

Condition G applies to two inoperable Intermediate Range Neutron Flux
trip channels 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
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OPERABLE Intermediate Range Neutron Flux channels. The operator
must also reduce THERMAL POWER below the P-6 setpoint within two
hours. Below P-6, the 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.

H.1

Condition H applies to the Intermediate Range Neutron Flux trip when
THERMAL POWER is below the P-6 setpoint and one or two channels
are inoperable. Below the P-6 setpoint, the NIS source range performs
the monitoring and protection functions. The inoperable NIS intermediate

-

range channel (s) must be returned to OPERABLE status prior to
increasing power above the P-6 setpoint. The NIS intermediate range
channels must be OPERABLE when the power level is above the
capability of the source range, P-6, and below the capability of the power
range, P-10.

ld

Condition I applies to one inoperable Source Range Neutron Flux trip
channel when in MODE 2, below the P-6 setpoint, and performing a
reactor startup. With the unit in this Condition, below P-6, the NIS source
range performs the monitoring and protection functions. With one of the
two channels inoperable, operations involving positive reactivity additions
shall be suspended immediately.

This will preclude any power escalation. With only one source range
channel OPERABLE, core protection is severely reduced and any actions
that add positive reactivity to the core must be suspended immediately.

d:.1

Condition J applies to two inoperable Source Range Neutron Flux trip
channels when in MODE 2, below the P-6 setpoint, and performing a
reactor startup, or in MODE 3,4, or 5 with the RTBs closed and the CRD
System capable of rod withdrawal. With the unit in this Condition,
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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. With the RTBs open, the core is in a more
stable condition and the unit enters Condition L.

K.1 and K.2

Condition K applies to one inoperable source range channel in MODE 3,
4, or 5 with the RTBs closed and the CRD System capable of rod
withdrawal. With the unit in this Condition, below P-6, the NIS source
range performs the monitoring and protection functions. With one of the
source range channels inoperable,48 hours is allowed to restore it to an
OPERABLE status. If the channel cannot be returned to an OPERABLE
status,1 additional hour is allowed to open the RTBs. Once the RTBs
are open, the core is in a more stable condition and the unit enters
Condition L. The allowance of 48 hours to restore the channel to
OPERABLE status, and the addition &l hour to open the RTBs, are
justfied in Reference 7.

L1, L.2. and L.3

Condition L applies when the required number of OPERABLE Source
Range Neutron Flux channels is not met in MODE 3,4, or 5 with the
RTBs open. With the unit in this Condition, the NIS source range
performs a monitoring function. With less than the required number of
source range channels OPERABLE, operations involving positive
reactivity additions shall be suspended immediately. This will preclude
any power escalation. in addition to suspension of positive reactivity
additions, all valves that could add unborated water to the RCS must be
closed within 1 hour as specified in LCO 3.9.2. The isolation of
unborated water sources will preclude a boron dilution accident.

Also, the SDM must be verified within 1 hour and once every 12 hours
thereafter as per SR 3.1.1.1, SDM verification. With no source range
channels OPERABLE, core monitoring is severely reduced. Verifying the
SDM within 1 hour allows sufficient time to perform the calculations and
determine that the SDM requirements are met. The SDM must also be
verified once per 12 hours thereafter to ensure that the core reactivity has
not changed. Required Action L.1 precludes any positive reactivity
additions; therefore, core reactivity should not be increasing, and a
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4 .12 hour Frequency is adequate. The Completion Times of within 1 hour l
j~' and once per 12 hours are based on operating experience in performing

the Required Actions and the knowledge that unit conditions will change !
slowly..,

j-
*

M.1 and M.2

Condition M applies to the following reactor trip Functions:e
,

!
*

Pressurizer Pressure-Low;e

,
Pressurizer Water Level-High;.

i
4 -

i Reactor Coolant Flow-Low (Two Loops);e

!i -
Undervoitage RCPs; and; .

; Underfrequency RCPs. |e
!

!- With one channel inoperable, the inoperable channel must be placed in |
2

the tripped condition within 6 hours. Placing the channelin the tripped
;

condition results in a partial trip condition requiring only one additional
|

| channel to initiate a reactor trip above the P-7 setpoint (and below the P- :
8 setpoint for the Reactor Coolant Flow-Low (Two Loops) Function). |.

: These Functions do not have to be OPERABLE below the P-7 setpoint
;

- because, for the Pressurizer Water Level-High function, transients are"
f

slow enough for manual action; and for the other functions, power,

distributions that would cause a DNB concern at this low power level are -,

[ unlikely. The 6 hours allowed to place the channel in the tripped
.

j
: 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.

4

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 M.

The Required Actions have been modified by a Note that allows placing
the inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The note

,

i
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also allows an OPERABLE channel to be placed in bypass without
entering the Required Actions for up to 4 hours for testing of the

l
bypassed channel. However, only one channel may be placed in bypass '

at any one time. The 4 hour time limit is justified in Reference 7.
l

N.1 and N.2

Condition N applies to the Reactor Coolant Flow-Low (Single Loop)
reactor trip Function. With one channel inoperable, the inoperable
channel must be placed in trip within 6 hours. If the channel cannot be
restored to OPERABLE status or the channel placed in trip within the
6 hours, then THERMAL POWER rnust be reduced below the P-8
setpoint within the next 4 hours. This places the unit in a MODE where
the LCO is no longer applicable. This trip Function does not have to be
OPERABLE below the P-8 setpoint because other RTS trip Functions
provide core protection below the P-8 setpoint. The 6 hours allowed to
restore the channel to OPERABLE status or place in trip and the
4 additiona! 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 channelin the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The note
also allows an OPERABLE channel to be placed in bypass without
entering the Required Actions for up to 4 hours for testing of the
bypassed channel. However, only one channel may be placed in bypass
at any one time. The 4 hour time limit is justified in Reference 7.

O.1. O.2. P.1, and P.2

Condition O and P apply to Turbine Trip on Low Fluid Oil Pressure or on
Turbine Stop Valve Closure. With a 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 fewer
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-8 setpoint within the next 4 hours. The
,

6 hours allowed to place the inoperable channel in the tripped condition |

and the 4 hours allowed for reducing power are justified in Reference 7. i

l
!

i
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ACTIONS (continued),

The Required Actions of Condition O have been modified by a Note that
>

allows placing the inoperable channel in the bypassed condition for up to '

4 hours while performing routine surveillance testing of the other,

channels. The note also allows an OPERADLE channel to be placed in
bypass without entering the Required Actions for up to 4 hours for testing

,
*

of the bypassed channel. However, only one channel may be placed in,

bypass at any one time. The 4 hour time limit is justified in Reference 7.,

. .

O.1 and O 2

Condition O applies to the SI input from ESFAS reactor trip and the RTS
Automatic Trip Logic in MODES 1 and 2. These actions address the train
orientation of the RTS for these Functions. With one train inoperable,
6 hours are allowed to restore the train to OPERABLE status (Required4

Action O.1) or the unit must be placed in MODE 3 within the next 6 hours.
-

The Completion Time of 6 hours (Required Action O.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 O.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 L

bypassing one train up to 4 hours for surveillance testing, provided the ;
other train is OPERABLE..

[

4

.

R.1 and R.2

Condition R applies to the RTBs in MODES 1 and 2. These actions
address the_ train orientation of the RTS for the RTBs. With one train i
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

4

without challenging unit systems. The 1 hour end 6 hour Completion
Times are equal to the time allowed by LCO S.O.3 for shutdown actions in

j the event of a complete loss of RTS Function. Placing the unit in
MODE 3 removes the requirement for this particular Function.

4

|
i

|

I
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ACTIONS (continued)

The Required Actions have been modified by two Notes. Note 1 allows
one RTB to be bypassed for up to 2 hours for surveillance testing,
provided the other RTB is OPERABLE. Note 2 allows one RTB to be
bypassed for up to 2 hours for maintenance on undervoltage or shunt tr'p
mechanisms if the other RTB train is OPERABLE. The 2 hour time limit
is justified in Reference 7.

S.1 and S.2

Condition S applies to the P-6 and P-10 interlocks. With one or more
channel (s) 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 3 within the next 6 hours. Verifying the interlock status, by visual
observation of the control room status lights, 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 RTS Function.

T.1 and T.2

Condition T applies to the P-7, P-8, and P-13 interlocks. With one or
more channel (s) 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 being raised. Verifying the
interlock status, by visual observation of the control room status lights,

'

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.
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ACTIONS (continued)

U.1 and U 2m

Condition U 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). With both diverse
trip features inoperable, the reactor trip breaker is inoperable and
Condition R is entered. 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.

With the unit in MODE 3, the MODES 1 and 2 requirement for this
function is no longer required and Condition C is entered. The affected
RTB shall not be bypassed while one of the diverse features is inoperable
except for the time required to perform maintenance 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 R.

The Completion Time of 48 hours for Required Action U.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.

.Y.:1

With two RTS trains inoperable, no automatic capability is available to
shut down the reactor, and immediate plant shutdown in accordance with
LCO 3.0.3 is required.

SURVEILLANCE The SRs for each RTS Function are identified by the SRs column of
REQUIREMENTS 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 RTS Functions.

Note that each channel of process protection supplies both trains of the
RTS. When testing ChannelI, Train A and Train B must be examined.
Similarly, Train A and Train B must be examined when testing Channel ll,

1

i
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SURVEILLANCE REQUIREMENTS (continued)

Channel 111, and ChannelIV (if applicable). The CHANNEL
CAllBRATION 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 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
CAllBRATION.

Agreement criteria are determined by the unit staff based on a
combination of the channelinstrument uncertainties, including indication
and readability. If a channelis 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 3.3.1.2 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 channelis declared inoperable. |

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 it 15% RTP and that 12
hours is allowed for completing the first Surveillance after reaching
15% RTP. At lower power levels, calorimetric data are inaccurate.
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SURVEILLANCE REQUIREMENTS (continued)

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 factors demonstrate the
change in the absolute difference between NIS and heat balance
calculated powers rarely exceeds 2% in any 24 hour period. Maintaining
the 2% agreement is only applicable during equilibrium conditions.

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 in AFD is 2 3%, the NIS channelis
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(Al) input to the
overtemperature AT Function and overpower AT Function.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the excore NIS
channel shall be adjusted if the absolute dmerence between the incore
and excore AFD is 2 3%. Note 2 clarifies that the Surveillance is required
only if reactor powar is 215% RTP and that 24 hours is allowed for
completing the first Surveillance after reaching 15% 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.

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
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SURVEILLANCE REQUIREMENTS (continued)

independent test for bypass breakers is included in SR 3.3.1.14. The
bypass breaker test shallinclude a local shunt trip. A Noh has been

i
added to indicate that this test must be performed on the bypass breaker i
prior to placing it in service. |

|

The Frequency of every 31 days on a STAGGERED TEST BASIS is j
adequate. It is based on industry operating experience, considering ,'
instrument reliability and operating history data.

f

;

SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST. The i

SSPS is tested every 31 days on a STAGGERED TEST BASIS, using
'

the semiautomatic tester. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with and without

,

-

applicable permissives, are tested for each protection function. 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 3.3.1.0 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(AI)
input to the overtemperature AT Function and overpower AT Function.

,

A Note modifies SR 3.3.1.6. The Note states that this Surveillance is
required only if reactor power is > 75% RTP and that 24 hours is allowed
for completing the first surveillance after reaching 75% RTP.

The Frequency of 92 EFPD is adequate. It is based on industry :

operating experience, considering instrument reliability and operating
history data for instrument drift.

,

!
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SURVEILl_ANCE REQUIREMENTS (continued)

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 channel will
perform the intended Function.

The tested portion of the Loop must trip within the Allowable Values
specified in Table 3.3.1-1.

The setpoint shall be left set consistent with the assumptions of the
setpoint methodology.

SR 3.3.1.7 is modified by a Note that provides a 4 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 a
short time 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 > 4 hours this Surveillance must be completed within 4
hours af ter entry into MODE 3. The surveillance shall include verification
of the high flux at shutdown alarm setpoint of less than or equal to five
times background.

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, during the Intermediate Range COT, and P-10, during the Power i

Range COT, interlocks are in their required state for the existing unit j
condition. The verification is performed by visual observation of the j

permissive status light in the unit control room. 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 four hours after reducing power below P-10 and 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 "4 hours after reducing power
below P-10" (applicable to intermediate and power range low channels)
and "4 hours after reducing power below P-6" (applicable to source range
channels) allows a normal shutdown to be completed and the unit
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SURVEILLANCE REQUIREMENTS (continued)

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 and
four hours after reducing power below P-10 or P-6. The MODE of

1

Appl 5 ability 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 4 hours, then the
testing required by this surveillance must be performed prior to the
expiration of the 4 hour limit. Four hours is a reasonable time to

'

complete the required testing or place the unit in a MODE where this
surveillance is no longer required. This test ensures that the NIS source,
intermediate, and power range low channels are OPERABLE prior to
taking the reactor critical and after reducing power into the applicable
MODE (< P-10 or < P-6) for periods > 4 hours.

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 CAllBRATION. '

SR 3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CAllBRATION 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 CAllBRATIONS must be performed consistent with the
assumptions of the setpoint methodology.

The Frequency of 18 months is based on the assumption of an 18 month
calibration intervalin the determination of the magnitude of equipment
drift in the setpoint methodology.

L

,
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SURVElLLANCE REQUIREMENTS (continued)

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. The applicable time constants are shown in Table
3.3.1 -1.

SR 3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CAllBRATION, as
described in SR 3.3.1.10, every 18 months. This SR is modified by two
notes. Note 1 states that neutron detectors are excluded from the
CHANNEL CALIBRATION. The CHANNEL CAllBRATION 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 CAllBRATION for the source range and intermediate
range neutron detectors consists of obtaining the high voltage detector
plateau and discriminator curves for source range, and the high voltage
detector plateau for intermediate range, evaluating those curves, and
comparing the curves to the manufacturer's data. Note 2 states that 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 18 month Frequency is
based on the need to perfome 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 18 month Frequency.

SR 3.3.1.12

SR 3.3.1.12 is the performance of a CHANNEL CAllBRATION, as
described in SR 3.3.1.10, every 18 months. Calibration of the AT
channels is required at the beginning of each cycle upon completion of
the precision heat balance. RCS loop AT values shall be determined by
precision heat balance measurements at the beginning of each cycle.

The Frequency is justified by the assumption of an 18 month calibration
intervalin the determination of the magnitude of equipment drift in the
setpoint analysis.

|
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.13
:

SR 3.3.1.13 is the performance of a COT of RTS interlocks every
18 months.

1

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.i

P

SR 3.3.1.14
4

SR 3.3.1.14 is the performance of a TADOT of the Manual Reactor Trip,

and the Si input from ESFAS. This TADOT is performed every
18 months. The test shallindependently 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 shallinclude 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.

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 of a TADOT of Turbine Trip Functions.
This TADOT is as described in SR 3.3.1.4, except that this test is
performed prior to reactor startup.' A Note states that this Surveillance is
not raquired if it has been performed within the previous 31 days.
Verification of the Trip Setpoint does not have to be performed for this
Surveillance. 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 and must therefore be
performed prior to reactor startup.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.1.16 and SR 3.3.1.17

SR 3.3.1.16 and SR 3.3.1.17 verify that the individual channeP; sin
actuation response times are less than or equal to the maximL values
assumed in the accident analysis. Response time testing acceptance
criteria are included in the UFSAR (Ref.1). Individual component
response times are not modeled in the analyses.

The analyses model the overall or total elapsed time, from the point at
which the parameter exceeds the trip setpoint value at the sensor to the
point at which the equipment reaches the required functional state (i.e.,
control and shutdown rods fully inserted in the reactor core).

For channels that include dynamic transfer Functions (e.g., lag, lead / lag,
rate / lag, etc.), the response time test may be performed with the transfer
Function set to one, with the resulting measured response time compared
to the appropriate UFSAR response time. Alternately, the response time
test can be performed with the time constants set to their nominal value,
provided the required response time is analytically calculated assuming
the time constants are set at their nominal values. The response time
may be measured by a series of overlapping tests such that the entire
response time is measured.

As appropriate, each channel's response must be verified every
18 months on a STAGGERED TEST BASIS. Testing of the final
actuation devices is included in the testing. Testing of the RTS RTDs is
performed on an 18 month frequency. Response times cannot be
dotermined during unit operation because equipment operation is
required to measure response times. Experience has shown that these
components usually pass this surveillance when performed at the
18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.3.1.16 is modified by a Note stating that neutron detectors are
excluded from RTS RESPONSE TIME testing. This Note is necessary
t'ecause of the difficulty in generating an appropriate detector input
signal. Excluding the detectors is acceptable because the principles of
detector operation ensure a virtually instantaneous response. The
response time of the neutron flux signal portion of the channel shall be
measured from detector output or input of the first electronic component
in the channel.
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. B 3.3 INSTRUMENTATION I

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 j
and the Reactor Coo; ant System (RCS) pressure boundary, and to !
mitigate accidents.

,

The ESFAS instrumentation is segmented into three distinct but
;

interconnected modules as identified below:
|;

Field transmitters or process sensors and instrumentation: Ie

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 i

actuation, compatible electrical signal output to protection system [
devices, and control board / control room / miscellaneous !
indications; and !

!

Solid State Protection System (SSPS) including input, logic, and !
.

output bays: initiates the proper unit shutdown or engineered !
safety feature (ESF) actuation in accordance with the defined j
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 Trip System (RTS).
In some cases, the same channels also provide control system inputs.
To account for calibration tolerances and instrument drift, which is
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" I

calibration data are compared against its documented acceptance
criteria.

|
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BACKGROUND (continued)

Sianal Processina Eauipment

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 UFSAR,
Chapter 6 (Ref.1), Chapter 7 (Ref. 2), and Chapter 15 (Ref. 3). If the
measured value of a unit parameter exceeds the predetermined setpoint,
an output from a bistable is forwarded to the SSPS for decision logic 1

processing. 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 SSPS, while others provide input to the SSPS,
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 SSPS 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

i

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 i
channels providing the protection function actuation. Again, a single i

failure will neither cause nor prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4). The actual
number of channels required for each unit parameter is specified in the
UFSAR.

Trio Setooints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be properly adjusted when the "as left"
value is within the band for CHANNEL CAllBRATION tolerance.

McGuire Units 1 and 2 8 3.3.2 2 Revision No. O
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|

The Trip Setpoints used in the bistables are based on the analytical limits
(Ref.1,2, and 3). The selection of these Trip Setpoints is such that
adequate protection is provided when all sensor and processing time

| delays, calibration tolerances, instrumentation uncertainties, instrument'

drift, and severe environment errors for those ESFAS channels that must
function in harsh environments as defined by 10 CFR 50.49 (Ref. 5) are;

'

taken into account. The actual nominal Trip Setpoint entered into the
bistable assures that the actual trip occurs before the Allowable Value is !

reached. The Allowable Value accounts for changes in random
,

measurement errors detectable by a COT. One example of such a
change in measurement error is drift during the surveillance interval. If
the point at which the loop trips does not exceed the Allowable Value, the ;
loop is considered OPERABLE. !

A trip within the Allowable Value ensures 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 can be tested on line to verify that the signal processing
equipment and setpoint accuracy is within the specified allowance
requirements. Once a designated channelis taken out of service for
testing, a simulated signalis injected in place of the field instrument
signal. The process equipment for the channelin test is then tested, ;

verified, and calibrated. SRs for the channels are specified in the SR i
section. !

The Trip Setpoints and Allowable Values listed in Table 3.3.2-1
incorporate all of the known uncertainties applicable for each channel.
The magnitudes of these uncertainties are factored into the determination
of each Trip Setpoint. All field sensors and signal processing equipment

i for these channels are assumed to operate within the allowances of these
uncertainty magnituaes.

Solid State Protection System

| The SSPS equipment is used for the decision logic processing of outputs
|. from the signal processing equipment bistables. To meet the redundancy
| requirements, two trains of SSPS, each performing the same functions,

are provided. if one train is taken out of service for maintenance or test
j purposes, the second train will provide 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.
>

I
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BACKGROUND (continued)

The SSPS 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 of the unit.

1

1

The bistable outputs from the signal processing equipment are sensed by !
the SSPS equipment and combined into logic matrices that represent |
combinations indicative of various transients. If a required logic matrix.

combination is completed, the system will send actuation signals via
master and slave relays 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. '

,

J

Each SSPS train has a built in testing device 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 testing device is semiautomatic to minimize testing
time.

The actuation of ESF components is accomplished through master and
slave relays. The SSPS energizes the master relays 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 msure operation. The test of the
master relays energizes the relay, which then operates the contacts and
applies a low voltage to the associated slave relays. The low voltage is
not sufficient to actuate the slave relays but only demonstrates signal
path continuity. The SLAVE RELAY TEST actuates the devices if their
operation will not interfere with continued unit operation. For the latter
case, actual component operation is prevented by the SLAVE RELAY
TEST circuit, and slave relay contact operation is verified by a continuity
check of the circuit containing the slave relay.

APPLICABLE Each of the analyzed accidents can be detected by one or more ESFAS
SAFETY ANALYSES, Functions. One of the ESFAS Functions is the primary actuation signal
LCO, and for that accident. An ESFAS Function may be the primary actuation
APPLICABILITY 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. Functions such as manualinitiation, not specifically credited
in the accident safety analysis,

McGuire Units 1 and 2 B 3.3.2-4 Revision No. O
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

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 Fun: tion 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 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 three or four 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.

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 < 2200 F); and

2. Boration to ensure recovery and maintenance of
SDM (k.n < 1.0).

These functions are necessary to mitigate the effects of high
energy line breaks (HELBs) both inside and outside of
containmed The SI signal is also used to initiate other Functions
such as:

Phase A Isolation;.

Containment Purge and Exhaust Isolation;.

McGuire Units 1 and 2 B 3.3.2-5 Revision No. 0
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Reactor Trip;e

Turbine Trip;*

Feedwater Isolation;e

Start of motor driven auxiliary feedwater (AFW) pumps;e

Control room area ventilation isolation;e

I

Enabling automatic switchover of Emergency Core Cooling.

Systems (ECCS) suction to containment sump;

Start of annulus ventilation system filtration trains;*

Start of auxiliary building filtered ventilation exhaust system*

trains;

Start of diesel generators;* ,

Start of nuclear servica water system pumps; and.

Start of component cooling water system pumps. |*

These other functions ensure:

isolation of nonessential systems through containmente

penetrations;
,

Trip of the turbine and reactor to limit power generation;.

Isolation of main feedwater (MFW) to limit secondary sidee

mass losses; ;

Start of AFW to ensure secondary side cooling capability;*

,

Isolation of the control room to ensure habitability;e

Enabling ECCS suction from the refueling water storage*

tank (RWST) switchover on low RWST level to ensure
continued cooling via use of the containment sump;

i

Starting of annulus ventilation and auxiliary building filterede

ventilation to limit offsite releases;
I

|
i
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Starting of diesel generators for loss of offsite power.

considerations; and

Starting of component cooling water and nuclear service*

water systems for heat removal.

a. Safety inlection-Manual Initiation

The LCO requires one channel per train to be OPERABLE.
The operator can initiate Si at any time by using either of two
switches 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 train consists of one push button and the
interconnecting wiring to the actuation logic cabinet. This
configuration does not allow testing at power. '

b. Safety Iniection-Automatic Actuation Loaic and
Actuation Relavs

This LCO requires two trains to be OPERABLE. Actuation
logic consists of all circuitry housed 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 sufficient
energy in the primary and secondary systems to warrant
automatic initiation of ESF systems. In MODE 4, 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 to support system level manual initiation.

!
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
,

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 ;

staiting 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 Iniection-Containment Pressure-Hiah

This signal provides protection against the following
accidents:

,

SLB inside containment;.

i

LOCA; and.

Feed line break inside containment.. -

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. [

Containment Pressure-High must be OPERABLE in
MODES 1,2, and 3 when there is sufficient energy in the
primary and secondary systems to prescurize 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 Low
1

1
This signal provides protection against the following
accidents:

Inadvertent opening of a steam generator (SG) relief ;
.

or safety valve; '

SLB;.
)

A spectrum of rod cluster control assembly ejection.

accidents (rod ejection); ;

McGuire Units 1 and 2 B 3.3.2-8 Revision No. O
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| APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
i

|

inadvertent opening of a pressurizer relief or safety !
, e

valve;

LOCAs; and.
,

SG Tube Rupture..

,

Pressurizer pressure provides both control and protection
functions: input to the Pressurizer Pressure Control System, !

reactor trip, and SI. Therefore, the actuation logic must be
able to withstand both an input failure to control system,

~,

which may then require the protection function actuation, and
a single failure in the other channels providing the protection ,

function actuation. Thus, four OPERABLE channels are
required to satisfy the requirements with a two-out-of-four
logic.

:

This Function must be OPERABLE in MODES 1,2, and 3
(above P-11) to mitigate the consequences of an HELB
inside containment. This signal may be manually blocked by
the operator below the P-11 setpoint. Automatic Si actuation
below this pressure setpoint is then performed by the *

Containment Pressure-High signal.

This Function is not required to be OPERABLE in MODE 3
below the P-11 setpoint. Other ESF functions are used to
detect accident conditions and actuate the ESF systems in i
this MODE. In MODES 4,5, and 6, this Function is not
needed for accident detection and mitigation.

,

2. Containment Sorav

Containment Spray provides two primary functions:

I1. Lowers containment pressure and temperature after an
HELB in containment; and

2. Reduces the amount of radioactive iodine in the containment
atmosphere. I

1

| These functions are necessary to:

Ensure the pressure boundary integrity of the containment.

|
structure; and

'

l
i
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, APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
!

Limit the release of radioactive iodine to the environment in.

j the event of a failure of the containment structure.

The containment spray actuation signal starts the containment
spray pumps and aligns the discharge of the pumps to the
containment spray nozzle headers in the upper levels of
containment. Water is initially drawn from the RWST by the
containment spray pumps. When the RWST reaches the low low

,
,

I level setpoint, the spray pump suctions are manually shifted to the
containment sump if continued containment spray is required.
Containment spray is actuated manually or by Containment
Pressure High High.

a. Containment Sorav-Manual Initiation

There are two manual containment spray switches, one per
train, in the control room. Turning the switch will actuate the
associated containment spray train in the same manner as ,

the automatic actuation signal. Two Manual Initiation '

switches, one per train, are required to be OPERABLE to
ensure no single failure disables the Manual Initiation
Function. Note that ManualInitiation of containment spray
also actuates Phase B containment isolation. Two train ;

'actuation requires operation of both Train A and Train B
manual containment spray switches.

i

b. Containment Soray-Automatic Actuation Loaic and
Actuation Relavs

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 energy in the
primary or secondary systems tc pose a threat to
containment integrity due to overpressure conditions. In
MODE 4, adequate time is available to manually actuate
required components in the event of a DBA. However,
because of the large number of components actuated on a
containment spray, actuation is simplified by the use of the
manual actuation push buttons. Automatic actuation logic,

i and actuation relays must be OPERABLE in MODE 4 to

5
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued) I
1

support system level manual initiation. In MODES 5 and 6,
there is insufficient energy in the primary and secondary ;
ystems 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 Soray-Containment Pressure - Hiah Hioh
i

This signal provides protection against a LOCA or an SLB I

inside containment.
:

This is one of the only Functions that requires the bistable I

output to energize to perform its required action. 't is not ;
desirab!e to have a loss of power actuate containment spray,
since the consequences of an inadvertent actuation of

.

containment spray could be serious. Note that this Function '

also has the inoperable channel placed in bypass rather than !
trip to decrease the probability of an inadvertent actuation. i

Containment Pressure-High High uses four channels in a
;

two-out-of fourlogic configuration. Since containment i
pressure is not used for control, this arrangement exceeds !
the minimum redundancy requirements. Additional

.

,

redundancy is warranted because this Function is energize ,

to trip. Containment Pressure-High High must be i
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 j
sides to pressurize the containment and reach the :

Containment Pressure-High High setpoints. ;

3. Containment Isolation )
|

Containment isolation provides isolation of the containment
i

atmosphere, and all process systems that penetrate containment, i

from the environment. This Function is necessary to prevent or
limit the release of radioactivity to the environment in the event of a
large breaP LOCA. )

)

McGuire Units 1 and 2 B 3.3.2-11 Revision No. 0

-



ESFAS Instrum:ntation
B 3.3.2

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

There are two separate Containment isolation signals, Phase A
and Phase B. Phase A isolation isolates all automatically isolable
process lines, except component cooling water (CCW) and Nuclear
Service Water System (NSWS) to RCP motor air coolers, 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 and NSWS are required to support RCP
operation, not isolating CCW and NSWS on the low pressure
Phase A signal enhances unit safety by allowing operators to use
forced RCS circulation to cool the unit. Isolating CCW and NSWS
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 circuitry. All process lines penetrating
containment, with the exception of CCW and NSWS are isolated.
CCW is not isolated at this time to permit continued operation of
the RCPs with cooling water flow to the thermal barrier heat
exchangers and air or oil coolers. All process lines not equipped
with remote operated isolation valves are manually closed, or
otherwise isolated, prior to reaching MODE 4.

Manual Phase A Containment Isolation is accomplished by either of
|

two switches in the control room. Either switch actuates its
associated train.

The Phase B signalisolates CCW and NSWS. 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 and NSWS at
the higher pressure does not pose a challenge to the containment
boundary because the CCW System and NSWS are closed loops
inside containment. Although some system components do not
meet all of the ASME Code requirements applied to the
containment itself, the systems are 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 Dhase B setpoint.
Furthermore, because system pressure exceeds the Phase B
setpoint, any system leakage prior to initiation of Phase B isolation

i would be into containment. Therefore, the combination of CCW

| Systera and NSWS oesign and Phase B isolation ensures there is
'

not a potential path for radioactive release from containment.

:

I
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Phase B containment isolation is actuated by Containment
<

Pressure-High High, or manually, via the automatic 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 i. ave been actuated. RCP operation will no longer be
required and CCW to the RCPs and NSWS to the RCP motor -

coolers is, 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 the i

same switches that actuate Containment Spray. When the two
switches in either set are turned simultaneously, Phase B
Containment isolation and Cor,tainment Spray will be actuated in
both trains,

a. Containment Isolation-Phase A lsolation

(1) Phase A Isolation-ManualInitiation

Manual Phase A Containment isolation is actuated by
either of two switches in the control room. Either
switch actuates both trains.

(2) Phase A isolation-Automatic Actuation
Loaic and Actuation Relavs

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 MODES 1,2, and 3, when
there is a potential for an accident to occur. In MODE 4,
adequate time is available to manually actuate required
components in the event of a DBA, but becausr of the large
number of components actuated on a Phase A Containment
leolation, actuation is simplified by the use of the inanual
actuation push buttons. Automatic actuation logic and
actuation relays must be OPERABLE in MODE 4 to support
system level manualinitiation. In MODES 5 and 6, there is
insufficient energy in the primary or secondary systems to
pressurize the containment to require Phase A Containment
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Isolation. There also is adequate time for the operator to
evaluate unit conditions and manually actuate individual
isolation valves in response to abnormal or accidant
conditions.

(3) Phase A isolation-Safety iniection

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 minimize the potential of
spurious trips that may damage the RCPs.

(1) Phase B isolation-Manual Initiation

(2) Phase B Isolation-Automatic Actuation
Loaic and Actuation Relays

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. In MODE 4, adequate time is
available to manually actuate required components in
the event of a DBA. However, because of the large
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
manualinitiation. In MODES 5 and 6, there is
insufficient energy in the primary or secondary
systems to pressurize the containment to require

McGuire Units 1 and 2 B 3.3.2-14 Revision No. O
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

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.

(3) Phase B isolation-Containment Pressure - Hiah Hiah

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, at most. 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 as soon as the steam lines depressurize.

'

Steam Line Isolation also mitigates the effects of a feed line break
and ensures a source of steam for the turbine driven AFW pump
during a feed line break.

a. Steam Line Isolation-Manual initiation

Manualinitiation of Steam Line Isolation can be
accomplished from the control room. There are two system
level switches in the control room and either switch can
initiate action to immediately close all MSIVs. The LCO ;
requires two channels to be OPERABLE. Individual valves I

may also be closed using individual hand switches in the I

control room. The LCO requires four individual channels to
be OPERABLE.

b. Steam Line Isolation-Automatic Actuation loaic
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 and de-activated. 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-Hiah Hiah

This Function actuates closure of the MSIVs in the event of a
LOCA or an SLB inside containment to maintain three
unfaulted SGs as a heat sink for the reactor, and to limit the
mass and energy release to containment. The Containment
Pressure - High High function is described in ESFAS
Function 2.C.

Containment Pressure-High High must be OPERABLE in
MODES 1,2, and 3, when there is sufficient energy in 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 and de-activated. In MODES 4,5, and 6,
there is not enough energy in the primary sad secondary
sides to pressurize the containment to the Containment
Pressure-High High setpoint.

d. Steam Line Isolation-Steam Line Pressure

(1) Steam Line Pressure-Low

Steam Line Pressure-Low provides closure of the
MSIVs in the event of an SLB to maintain three
unfaulted SGs as a heat sink for the reactor, and to
limit the mass and energy release to containment.

, This Function provides closure of the MSIVs in the
| event of a feed line break to ensure a supply of steam
i for the turbine driven AFW pump. Steam Line

Pressure-Low was discussed previously under SI
Function 1.e.
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l Steam Line Pressure-Low Function must be
OPERABLE in MODES 1,2, and 3 (above P-11), with
any main steam valve open, when ts secondary side

| break or stuck open valve could result in the rapid
i depressurization of the steam lines. This signal may

be manually blocked by the operator below the P-11
setpoint. Below P-11, an inside containment SLB will
be terminated by automatic actuation via

i ,

Containment Pressure-High High. Stuck valve '

transients and outside containment SLBs will be
terminated by the Steam Line Pressure-Negative
Rate-High signal for Steam Line isolation below P-11
when Si has been manually blocked. The Steam
Line Isolation Function is required in MODES 2 and 3
unless all MSIVs are closed and de-activated. This
Function is 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.

(2) Steam Line Pressure-Neaative Rate-Hiah
!

Steam Line Pressure-Nyative Rate-High provides
closure of the MSIVs for an SLB when less than the

i P-11 setpoint, to maintain at least one unfaulted SG
as a heat sink for the reactor, and to limit the mass
and energy release to containment. When the I

operator manually blocks the Steam Line Pressure-
Low main steam isolation signal when less than the

>

P-11 setpoint, the Steam Line Pressure-Negative
Rate-High signalis automatically enabled. Steam

| Line Pressure-Negative Rate-High provides no input
|'

to any control functions. Thus, three OPERABLE '

channels are sufficient to satisfy requirements with a
two-out-of-three logic on each steam line.

|

| Steam Line Pressure-Negative Rate-High must be
! OPERABLE in MODE 3 when less than t1e P-11 l
!

setpoint, when a secondary side break or stuck open
;

valve could result in the rapid depressurization of the
steam line(s). In MODES 1 and 2, and in MODE 3, )
when above the P-11 setpoint, this signalis

'

automatically disabled and the Steam Line Pressure- |

Low signalis automatically enabled. The Steam Line !'

Isolation Function is required to be OPERABLE in
<
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
1

MODES 2 and 3 unless all MSIVs are closed and de-
activated, in MODES 4,5, and 6, there is insufficient !
energy in the primary and secondary sides to have an '

SLB or other accident that would result in a release of
significant enough quantities of energy to cause a
cooldown of the RCS. |

5. Turbine Trio and Feedwater Isolation i

The primary functions of the Turbine Trip and Feedwater Isolation
signals are to prevent damage to the turbine due to water in the
steam lines, and to stop the excessive flow of feedwater into the
SGs. These Functions are necessary to mitigate the effects of a
high water levelin the SGs, which could result in carryover of water
into the steam lines and excessive cooldown of the primary system.
The SG high water level is due to excessive feedwater flows.

The function is actuated when the level in any SG exceeds the high
high setpoint, and performs the following functions:

Trips the main turbine;.

Trips the MFW pumps; and.

Initiates feedwater isolation (shuts the MFW control valves,.

bypass feedwater control valves, feedwater isolation valves,
and the MFW to AFW nozzle bypass valves).

Turbine Trip and Feedwater Isolation signals are both actuated by
SG Water Level-High High, or by an Si signal. The RTS also 1

initiates a turbine trip signal whenever a reactor trip (P-4) is !
generated. A Feedwater isolation signalis also generated on a

{high water levelin the reactor building doghouses. In the event of j

Si, the unit is taken off line and the turbine generator must be i
tripped. The MFW System is also taken out of operation and the

|AFW System is automatically started. The SI signal was discussed ;

previously. '

a. Turbine Trio and Feedwater Isolation-Automatic
Actuation Locic and Actuation Relavs

|

| Automatic Actuation Logic and Actuation Relays consist of
the same features and operate in the same manner as
described for ESFAS Function 1.b.

McGuire Units 1 and 2 B 3.3.2-18 Revision No. O
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I APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

b. Turbine Trio and Feedwater isolation-Steam Generator I
Water Level-Hiah Hiah (P-14)

!
This signal provides protection against excessive feedwater '

| flow. The ESFAS SG water levelinstruments provide input '

to the SG Water Level Control System. Therefore, the
actuation logic must be able 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 actuation. Only three
,

protection channels are necessary to satisfy the protectivei

requirements. The setpoints are based on percent of narrow
range instrument span.

c. Turbine Trio and Feedwater isolation-Safety
iniection

i

Turbine Trip and Feedwater Isolation is also initiated by all
Functions that initiate St. The Feedwater Isolation Function
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, t

d. Turbine Trio and Feedwater Isolation - RCS T,,,n - Low
Coincident with Reactor Trio (P-4)

|

This signal only initiates a Feedwater isolation. The signal
provides protection against excessive cooldown, which could
subsequently introduce a positive reactivity excursion after a
plant trip. There are four channels of RCS T y - Low (one
per loop), with a two-out-of four logic required coincident with 1

a reactor trip signal (P-4) to initiate a feedwater isolation. !
The P-4 interlock is discussed in Function 8.a.

e. Turbine Trio and Feedwater Isolation - Doohouse Water
Level- Hiah Hiah

This signal initiates a Feedwater isolation. The signal
terminates forward feedwater flow in the event of a
postulated pipe break in the main feedwater piping in the
doghouses to prevent flooding safety related equipment
essential to the safe shutdown of the plant. The level

.
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

instrumentation consists of six level switches (three per train)
in each of the two reactor building doghouses. A high-high
level detected by two-out-of-three switches in either train in
the inboard or outboard doghouse will initiate a feedwater
isolation. This signalinitiates Feedwater Isolation for the
specific doghouse where the High-High level is detected and
trips both main feedwater pumps thus causing a main turbine
trip.

Turbine Trip and Feedwater Isolation Functions must be
OPERABLE in MODES 1 and 2 except when all MFIVs, MFCVs,
and associated bypass valves are closed and de-activated or
iso!ated by a closed manual valve when the MFW System is in
operation and the turbine generator may be in operation. In
MODES 3,4,5, and 6, the MFW System and the turbine generator
are 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 WN System is not ;

available. The system has two motor driven pumps and a turbine '

driven pump, making it available during normal and accident
operation. The normal source of water for the AFW System is the j
condensate storage system (not safety related). A low suction !

'

pressure to the AFW pumps will automatically realign the pump
suctions to the Nuclear Service Water System (NSWS)(safety
related). The AFW System is aligned so that upon a pump start,
flow is initiated to the respective SGs immediately.

a. Auxiliary Feedwater-Automatic Actuation Loaic 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.

Auxiliary Feedwater-Steam Generator Water Level-Low Low

| SG Water Level-Low Low provides protection against a loss
of heat sink. A feed line break, inside or outside of
containment, or a loss of MFW, would result in a loss of SG
water level. SG Water Level-Low Low provides input to the

__
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

SG Level Control System. Therefore, the actuation logic
must be able to withstand both an input failure to the control
system which may then require a protection function
actuation and a single failure in the other channels providing
the protection function actuation. Thus, four OPERABLE
channels are required to satisfy the requirements with two-

'out-of-four logic. The setpoints are based on percent of
narrow range instrument span.

SG Water Level - Low Low in any operating SG will cause
the motor driven AFW pumps to start. The system is aligned
so that upon a start of the pump, water immediately begins to
flow to the SGs. SG Water Level- Low Low in any two
operating SGs will cause the turbine driven pumps to start.

c. Auxiliary Feedwater-Safety Iniection

An SI signal 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-Station Blackout

'A loss of power or degraded voltage to the service buses will
be accompanied by a loss of reactor coolant pumping power
and the subsequent need for some method of decay heat
removal. The loss of power or degraded voltage is detected
by a voltage drop on each essential service bus. Loss of
power or degraded voltage to either essential service bus will
start the turbine driven and motor driven AFW pumps 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. The turbine driven pump
does not start on a loss of power coincident with a Si signal.

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.
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
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

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-Trio of All Main Feedwater Pumps

A Trip of all MFW pumps is an indication of a loss of MFW
and the subsequent need for some method of decay heat
and sensible heat removal to bring the reactor back to no
load temperature and pressure. Two contacts are provided
in series (one from each MFW pump) in the starting circuit
for each AFW pump. A trip of all MFW pumps closes both
contacts and starts the motor driven AFW pumps to ensure
that at least one SG is available with water to act as the heat
sink for the reactor. This function 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 an
accident. In MODES 3,4, and 5, the MFW pumps are
normally shut down, and thus neither pump trip is indicative
of a condition requiring automatic AFW initiation.

f. Auxiliary Feedwater-Pump Suction Transfer on Suction
Pressure-Low

A low pressure signal in the AFW pump suction line protects
the AFW pumps against a loss of the normal supply of water
for the pumps, the condensate storage system. Two
pressure switches per train are located on the AFW pump
suction line from the condensate storage system. The
turbine driven AFW pump has a total of four switches. A low
pressure signal sensed by two-out-of-two switches on either
train will cause the emergency supply of water for the pump
to be aligned. The NSWS (safety grade) is then lined up to

| supply the AFW pumps to ensure an adequate supply of
| water for the AFW System to maintain at least one of the

SGs as the heat sink for reactor decay heat and sensible
i heat removal.
!

| This Function must be OPERABLE in MODES 1,2, and 3 to
I ensure a safety grade supply of water for the AFW System to

maintain the SGs as the heat sink for the reactor. This
Function does not have to be OPERABLE in MODES 5
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

and 6 because there is not enough heat being generated in I

the reactor to require the SGs as a heat sink. In MODE 4,
AFW automatic suction transfer does not need to be {
OPERABLE because RHR will already be in operation, or '

sufficient time is available to place RHR in operation, to
|remove decay heat. '

7. Automatic Switchover to Containment Sumo

At the end of the injection phase of a LOCA, the RWST will be
nearly empty. Continued cooling must be provided by the ECCS to j
remove decay heat. The source of water for the ECCS pumps is
auto *A3tically switched to the containment recirculation sump. The

;

low head residual heat removal (RHR) pumps and containment '

spray pumps draw the water from the containment recirculation I

sump, the RHR pumps pump the water through the RHR heat
exchanger, inject the water back into the RCS, and supply the I
cooled water to the other ECCS pumps. Switchover from the j

RWST to the containment sump must occur before the RWST l
empties to prevent damage to the RHR pumps and a loss of core
cooling capability. i

a. Automatic Switchover to Containment ;

Sumo-Refuelina Water Storace Tank (RWST)
,

Level-Low Coincident With Safety Iniection '

During the injection phase of a LOCA, the RWST is the
source of water for all ECCS pumps. A low levelin the
RWST coincident with an SI signal provides protection
against a loss of water for the ECCS pumps and indicates
the end of the injection phase of the LOCA. The RWST is
equipped with three level transmitters. These transmitters
provide no control functions. Therefore, a two-out-of-three
logic is adequate to initiate the protection function actuation.

|

| Automatic switchover occurs only if the RWST low level
| signal is coincident with SI. This prevents accidental

switchover during normal operation. Accidental switchover
could damage ECCS pumps if they are attempting to take
suction from an empty sump. The automatic switchover
Function requirements for the St Functions are the same as
the requirements for their Si function. Therefore, the

i requirements are not repeated in Table 3.3.2-1. Instead,
Function 1, SI, is referenced for all initiating Functions and

,

requirements.
.
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These Functions must be OPERABLE in MODES 1,2, and 3
when there is a potential for a LOCA to occur, to ensure a
continued supply of water for the ECCS pumps. These
Functions are not required to be OPERABLE in MODES 4,5,
and 6 because there is adequate time for the operator to I

evaluate unit conditions and respond by manually starting
systems, pumps, and other equipment to mitigate the
consequences of an abnormal condition or accident. System
pressure and temperature are very low and many ESF
components are administratively locked out or otherwise
prevented from actuating to prevent inadvertent I

overpressurization of unit systems.

8. Enaineered Safety Feature Actuation System Interlocks

To allow some flexibility in unit operations, several interlocks are
included as part of the ESFAS. These interlocks permit the
operator to block some signals, automatically enable other signals,
prevent some actions from occurring, and cause other actions to
occur. The interlock Functions back up manual actions to ensure
bypassable functions are in operation under the conditions
assumed in the safety analyses.

a. Enoineered Safety Feature Actuation System
Interlocks-Reactor Trio. P-4

The P-4 interlock is enabled when a reactor trip breaker
(RTB) and its associated bypass breaker is open. Operators
are able to reset SI 60 seconds after initiation. If a P-4 is
present when Si is reset, subsequent automatic Si initiation
will be blocked until the RTBs have been manually closed.
This Function allows operators to take manual control of SI
systems after the initial phase of injection is complete while
avoiding multiple Si initiations. The functions of the P-4
interlock are:

Trip the main turbine;.

Isolate MFW with coincident low T.4.

Prevent reactuation of Si after a manual reset of Sl;.

;

Transfer the steam dump from the load rejection.

controller to the unit trip controller; and

! McGuire Units 1 and 2 B 3.3.2-24 Revision No. O
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Prevent opening of the MFW isolation valves if they.
;

were closed on Sl or SG Water Level-High High.

Each of the above Functions is interlocked with P-4 to avert
or reduce the continued cooldown of the RCS following a
reactor trip. An excessive cooldown of the RCS following a
reactor trip could cause an insertion of positive reactivity with
a subsequent increase in generated power. To avoid such a

,

situation, the noted Functions have been interlocked with P-4
as part of the design of the unit control and protection

t

system. '

None of the noted Functions serves a mitigation function in
,

the unit licensing basis safety analyses. Only the turbine trip
Function is explicitly assumed since it is an immediate
consequence of the reactor trip Function. Neither turbine
trip, nor any of the other four Functions associated with the
reactor trip signal, is required to show that the unit licensing
basis safety analysis acceptance criteria are not exceeded.

The RTB position switches that provide input to the P-4,

interlock only function to energize or de-energize or open or
close contacts. Therefore, this C nction has no adjustableu
trip setpoint with which to associate a Trip Setpoint and r

Allowable Value.

This Function must be OPERABLE in MODES 1,2, and 3
when the reactor may be critical or approaching criticality.I

i

This Function does not have to be OPERABLE in MODE 4,
5, or 6 because the main turbine, the MFW System, and the
Steam Dump System are not in operation.

,

b. Enaineered Safety Feature Actuation System
Interlocks-Pressurizer Pressure. P-11

The P-11 interlock permits a normal unit cooldown and
depressurization without actuation of Si or main steam line

| isolation. With two-out-of-three pressurizer pressure
| channels (discussed previously) less than the P-11 setpoint,
! the operator can manually block the Pressurizer Pressure-
| Low Si signal and the Steam Line Pressure-Low steam line
L isolation signal (previously discussed).*

i |
'

.

| |
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When the Steam Line Pressure-Low steam line isolation
signal is manually blocked, a main steam isolation signal on
Steam Line Pressure-Negative Rate-High is enabled. This
provides protection for an SLB by closure of the MSIVs.
With two-out-of-three pressurizer pressure channels above
the P-11 setpoint, the Pressurizer Pressure-Low SI signal
and the Steam Line Pressure-Low steam line isolation signal
are automatically enabled. The operator can also enable
these trips by use of the respective manual reset buttons.
When the Steam Line Pressure-Low steam line isolation
signal is enabled, the main steam isolation on Steam Line
Pressure-Negative Rate-High is disabled.

This Function must be OPERABLE in MODES 1,2, and 3 to
allow an orderly cooldown and depressurization of the unit
without the actuation of Sl or main steam isolation. This
Function does not have to be OPERABLE in MODE 4,5, or 6
because system pressure must already be below the P-11
setpoint for the requirements of the heatup and cooldown
curves to be met.

c. Enaineered Safety Feature Actuation System Interlocks-T.m-
Low Low. P-12

On increasing reactor coolant temperature, the P-12 interlock
provides an arming signal to the Steam Dump System. On a
decreasing temperature, the P-12 interlock removes the
arming signal to the Steam Dump System to prevent an
excessive cooldown of the RCS due to a malfunctioning
Steam Dump System.

Since T.vg s used as an indication of bulk RCS temperature,i

this Function meets redundancy requirements with one
OPERABLE channelin each loop. These channels are used
in two-out-of-four logic.

I

This Function must be OPERABLE in MODES 1,2, and 3
i

when a secondary side break or stuck open valve could
result in the rapid depressurization of the steam lines. This
Function does not have to be OPERABLE in MODE 4,5, or 6
because there is insufficient energy in the secondary side of
the unit to have an accident.

|
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9. Containment rressure Control System Permissives

The Containment Pressure Control System (CPCS) protects the i
Containment Building from excessive depressurization by

{preventing inadvertent actuation or continuous operation of the
Containment Spray and Containment Air Return Systems when
containment pressure is at or less than the CPCS permissive
setpoint. The control scheme of CPCS is comprised of eight
independent control circuits (4 per train), each having a separate |
and independent pressure transmitter and current alarm module.
Each pressure transmitter monitors the containment pressure and I

provides input to its respective current alarm. The current alarms
are set to inhibit or terrninate containment spray and containment
air return fan operation when containment pressure falls below the
setpoint. The alarm modules switch back to the permissive state
(allowing the systems to operate) when containment pressure is
greater than or equal to the setpoint.

This function must be OPERABLE in MODES 1,2,3, and 4 when
there is sufficient energy in the primary and secondary sides to
pressurize containment following a pipe break. In MODES 5 and 6,
there is insufficient energy in the primary and secondary sides to
significantly pressurize the containment.

The ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36 (Ref.
6).

ACTIONS 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 on Table 3.3.2-1. 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.

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,
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4

LCO 3.0.3 should be immediately entered if applicable in the current |
MODE of operation. i

! !

_A.1
'

'
r

| 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.1. B.2.1 and B.2.24 '

| Condition B applies to manual initiation of:

Sl;.

,

Containment Spray;.
&

'

Phase A lsolation; and*

'

Phase B Isolation..
,

|

This action addresses the train orientation of the SSPS for the functions
listed above. If a channel or train is inoperable,48 hours is allowed to

i

return it to an OPERABLE status. Note that for containment spray and
'

i

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 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 (54 hours total time) and in MODE 5 within an ,

additional 30 hours (84 hours total time). The allowable Completion j

Times are reasonable, based on operating experience, to reach the i

required unit conditions from full power conditions in an orderly manner
and without challenging unit systems.
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i

C.1. C.2.1 and C.2.2

Condition C applies to the automatic actuation logic and actuation relays
for the following functions:

,

Sl; r.

L

Containment Spray;.

Phase A isolation; and.

Phase B lsolation..

\

This action addresses the train orientation of the SSPS and the master r
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. Thic 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 i

Completion Times are reasonable, based on operating experience, to ,

reach the required unit condit:ons from full power conditions in an orderly !

manner and without challenging unit systems.
i

The Required Actions are modified by a Note that allows one train to be |
bypassed for up to 4 hours for surveillance testing, provided the other
train is OPERABLE. The Required Actions are not required to be met
during this time, unless the train is discovered inoperable during the
testing. This allowance is based on the reliability analysis assumption of i

WCAP-10271-P-A (Ref. 7) that 4 hours is the average time required to !

perform channel surveillance, l

i
D.1. D.2.1, and D.2.2

;

:

Condition D applies to:

Containment Pressure-High;.

Pressurizer Pressure-Low;.

Steam Line Pressure-Low;.

McGuire Units 1 and 2 B 3.3.2-29 Revision No. O



,_ . . _ _ _ _ .

ESFAS instrum::ntation
B 3.3.2

BASES

ACTIONS (continued)

Steam Line Pressure-Negative Rate-High;.

Loss of offsite power; and2

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.

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 4 hours for surveillance testing of other
channels. The note also allows an OPERABLE channel to be placed in
bypass without entering the Required Actions for up to 4 hours for testing
of the bypassed channel. However, only one channel may be placed in
bypass at any one time. The 6 hours allowed to restore the channel to
OPERABLE status or to place the inoperable channel in the tripped
condition, and the 4 hours allowed for testing, are justified in
Reference 7.

E.1. E.2.1. and E.2.2

Condition E applies to:

Containment Spray Containment Pressure - High High;.

Containment Phase B Isolation Containment Pressure - High-e

High, and

Steam Line Isolation Containment Pressure - High High..
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ACTIONS (continued)

None of these signals has input to a control function. Thus, two-out-of-
three logic is necessary to meet acceptable protective requirements.
However, a two-out-of-three design would require tripping a failed
channel. This is undesirable because a single failure would then cause
spurious containment spray initiation. Spurious spray acwation is
undesirable because of the cleanup problems presented. Therefore,
these channels are designed with two-out-of-four logic so that a failed
channel may be bypassed rather than tripped. Note that one channel
may be bypassed and still setisfy the single failure criterion.

Furthermore, with one channel bypassed, a single instrumentation
channel failure will not spuriously initiate containment spray.

To avoid the inadvertent actuation of containment spray and Phase B
containment isolation, the inoperable channel should not be placed in the
tripped condition. Instead it is bypassed. Restoring the channel to
OPERABLE status, or placing the inoperable channel in the bypass
condition within 6 hours, is sufficient to assure that the Function remains
OPERABLE and minimizes the time that the Function may be in a partial
trip condition (assuming the inoperable channel has failed high). The
Completion Time is further justified based on the low probability of an
event occurring during this interval. Failure to restore the inoperable
channel to OPERABLE status, or place it in the bypassed 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 one additional
channel to be bypassed for up to 4 hours for surveillance testing. Placing
a second channelin the bypass condition for up to 4 hours for testing
purposes is acceptable based on the results of Reference 7.

IF.1. F.2.1. and F.2.2
|

Condition F applies to:

ManualInitiation of Steam Line Isolation; and |
.

P-4 Interlock..
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For the Manual Initiation and the P-4 Interlock Functions, this action
addresses the train orientation of the SSPS. If a train or channelis
inoperable,48 hours is allowed to return it to OPERABLE status. The
specified Completion Time is reasonable considering the nature of these
Functions, the available redundancy, and the low probability of an event
occurring during this interval. If the Function 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.1 and G.2

Condition G applies to manualinitiation of Steam Line Isolation.

This action addresses the operability of the manual steam line isolation
function for each individual main steam isolation valve. If a channelis
inoperable,48 hours is allowed to return it to an OPERABLE status, if
the train cannot be restored to OPERABLE status, the Conditions and
Required Actions of LCO 3.7.2, " Main Steam Isolation Valves," must be
entered for the associated inoperable valve. The specified Completion
Time is reasonable considering that there is a system level manual
initiation train for this Function and the low probability of an event
occurring during this interval.

H.1. H.2.1 and H.2.2

Condition H 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 SSPS and the master
and slave 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. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly )

|

1
McGuire Units 1 and 2 B 3.3.2-32 Revision No. O



ESFAS Instrum:ntation
B 3.3.2

BASES

ACTIONS (continued)

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.

The Required Actions are modified by a Note that allows one train to be
bypassed for up to 4 hours for surveillance testing provided the other
train is OPERABLE. This allowance is based on the reliability analysis
(Ref. 7) assumption that 4 hours is the average time required to perform
channel surveillance.

1.1 and 1.2

Condition I applies to the automatic actuation logic and actuation relays
for the Turbine Trip and Feedwater Isolation Function.

This action addresses the train orientation of the SSPS and the master
and slave 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. The Completion Time for
restoring a train to OPERABLE status is rearnable 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 modified by a Note that allows one train to be
bypassed for up to 4 hours for surveillance testing provided the other
train is OPERABLE. This allowance is based on the reliability analysis
(Ref. 7) assumption that 4 hours is the average time required to perform
channel surveillance.

J.1 and J.2

Condition J applies to SG Water Level-High High (P-14).
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If one channel is inoperable,6 hours are allowed to restore one channel
to OPERABLE status or to place it in the tripped condition. If placed in
the tripped condition, the Function is then in a partial trip condition where
one-out-of-two logic will result in actuation. The 6 hour Completion Time
is justified in Reference 7. Failure to restore the inoperable channel to
OPERABLE status or place it in the tripped condition within 6 hours
requires the unit to be placed in MODE 3 within the following 6 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 unit systems. In MODE 3, 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 4 hours for surveillance testing of other
channels. The nota also allows an OPERABLE channel to be placed in
bypass without entering the Required Actions for up to 4 hours for testing
of the bypassed channel. However, only one channel may be placed in
bypass at any one time. The 6 hours allowed to place the inoperable
channel in the tripped condition, and the 4 hours allowed for a channel to
be in the bypassed condition for testing, are justified in Reference 7.

K.1 and K.2

Condition K applies to the AFW pump start on trip of all MFW pumps.

This action addresses the relay contact orientation for the auto start
function of the AFW System on loss of all MFW pumps. The
OPERABILITY of the AFW System must be assured by allowing
automatic start of the AFW System pumps. If a channelis inoperable,
1 hour is allowed to place the channelin trip. If placed in the tripped
condition, the function is then in a partial trip condition where a one-out-
of-one logic will result in actuation. If the channelis not placed in trip
within 1 hour,6 hours are allowed 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.

l=1

Condition L applies to the Doghouse Water Level- High High.
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The failure of one required channel in one train in either reactor building
doghouse results in a loss of redundancy for the function. The function
can still be initiated by the remaining operable train. The inoperable train
is required to be restored to OPERABLE status within 72 hours, or
continuous visual monitoring of the doghouse water level must be
implemented in the following hour.

The allowed Completion Time is reasonable considering that the
redundant train remains OPERABLE to initiate the function if required.

M.1. M.2.1 and M.2.2

Condition M applies to the Doghouse Water Level- High High.

The failure of two trains in either reactor building doghouse results in a
loss of the function. Continuous visual monitoring of the doghouse water
level must be implemented in the following hour.

The allowed Completion Time provides sufficient time for the operating
staff to establish the required monitoring.

N.1 and N.2

Condition N applies to the Auxiliary Feedwater Pumps Suction Transfer
on Suction Pressure Low.

If one or more channels on a single AFW pump is inoperable,48 hours is
allowed to restore the channel (s) to OPERABLE status or to declare the
associated AFW pump inoperable. The failure of one or more channels
on one pump disables the ability for the suction transfer on that pump.

The allowed Completion Times are reasonable, considering the
remaining redundant pumps and transfer in::trumentation.

i

21

Condition O applies to the Auxiliary Feedwater Pumps Suction Transfer
on Suction Pressure Low.

If one or more channels on more than one AFW pumps are inoperable,
the ability for the suction transfer has been lost on multiple pumps. In
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ACTIONS (continued)

this case, the associated AFW pumps must be declared inoperable
immediately.

P.1. P.2.1 and P.2.2

Condition P applies to RWST Level-Low Coincident with Safety injection.

RWST Level-Low Coincident With Si provides actuation of switchover to
the containment sump. Placing the inoperable channelin trip results in a
one-out-of-two logic configuration. If the channel cannot be returned to
OPERABLE status or placed in the trip condition within 1 hour, the unit
must be brought to 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, the unit does not have any analyzed transients or
conditions that require the explicit use of the protection functions noted
above.

O.1. O.2.1 and O.2.2

Condition O applies to the P-11 and P-12 interlocks.

With one channel inoperable, the operator must verify that the interlock is
in the required state for the existing unit condition. The verification is
performed by visual observation of the permissive status light in the unit
control room. 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 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 these interlocks.

R.1

Condition R applies to the Containment Pressure Control System Start
and Terminate Permissives.
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With one or more channels inoperable, the affected containment spray,
i

containment air return fans, and hydrogen skimmer fans must be
declared inoperable immediately. The supported system LCOs provide
the appropriate Required Actions and Completion Times for the
equipment made inoperable by the inoperable channel. The immediate
Completion Time is appropriate since the inoperable channel could
prevent the supported equipment from starting when required.
Additionally, protection from an inadvertent actuation may not be provided
if the terminate function is not OPERABLE.

SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs column of
REQUIREMENTS 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.

i

Note that each channel of process protection supplies both trains of the
ESFAS. When testing channel 1, train A and train B must be examined.
Similarly, train A and train B must be examined when testing channel 11,
channel 111, and channel IV (if applicable). The CHANNEL
CAllBRATION and COTS are performed in a manner that is consistent
with the assumptions used in analytically calculating the required channel
accuracies.

!

|
SR 3.3.2.1 l

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 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 CAllBRATION.

Agreement criteria are determined by the unit staff, based on a
combination of the channelinstrument uncertainties, including indication
and reliability. If a channelis outside the criteria,it may be an indication
that the sensor or the signal processing equipment has drifted outside its
limit.
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The Frequency is based on operating experier.ce 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 3.3.2.2

SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST. The
SSPS is tested every 31 days on a STAGGERED TEST BASIS, using
the semiautomatic tester. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with and without
applicable permissives, are tested for each protection function. In
addition, the master relay coilis pulse tested for continuity. This verifies
that the logic modules are OPERABLE and that there is an intact 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.

SR 3.3.2.3

SR 3.3.2.3 is the performance of a COT on the RWST level and
Containment Pressure Control Start and Terminate Permissives.

A COT is performed on each required channel to ensure the entire
channel will perform the intended Function. Setpoints must be found
within the Allowable Values specified in Table 3.3.1-1. This test is
performed every 31 days. The Frequency is adequate, based on
operating experience, considering instrument reliability and operating
history data.

SR 3.3.2.4

SR 3.3.2.4 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 is injected 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
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SURVEILLANCE REQUIREMENTS (continued) !

performed every 31 days on a STAGGERED TEST BASIS. The time
'

allowed for the testing (4 hours) and the surveillance interval are justified
in Reference 7.

4

SR 3.3.2.5 is the performance of a COT.

A COT is performed on each required channel to ensure the channel will
|

perform the intended ' nction. The tested portion of the loop must trip
,

within the Allowable Vaiues specified in Table 3.3.1-1. )
i

The setpoint shall be left set consistent with the assumptions of the
setpoint methodology. !

The Frequency of 92 days is justified in Reference 7.

SR 3.3.2.6'

SR 3.3.2.6 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 i

condition where the relay contact 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 by
the SLAVE RELAY TEST circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay.
This test is performed every 92 days. The Frequency is adequate, based
on industry operating experience, considering instrument reliability and
operating history data.

SR 3,3.2.7

SR 3.3.2.7 is the performance of a TADOT. This test is a check of the
Manual Actuation Functions, AFW pump start, Reactor Trip (P-4)
Interlock, and Doghouse Water Level-High High feedwater isolation. It is
performed every 18 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 manualinitiation Functions have no associated
setpoints.
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SURVElLLANCE REQUIREMENTS (continued)

SR 3.3.2.8,

"
;

SR 3.3.2.8 is the performance of a CHANNEL CAllBRATION.

A CHANNEL CAllBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CAllBRATION 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.

i

CHANNEL CAllBRATIONS must be performed consistent with the
;

assumptions of the unit specific setpoint methodology. '

The Frequency of 18 months is based on the assumption of an 18 month
calibratim intervalin 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. The applicable time constants are shown in Table
3.3.2-1.

SR 3.3.2.9

This SR ensures the individual channel ESF RESPONSE TIMES are less
than or equal to the maximum values assumed in the accident analysis. '

Response 9me testing acceptance criteria are included in the UFSAR
(Ref. 2). Ino!vidual component response times are not modeled in the ,

analyses. The analyses model the overall or total elapsed time, from the ;
point at which the parameter exceeds the Trip Setpoint value at the |
sensor, to the point at which the equipment in both trains reaches the
required functional state (e.g., pumps at rated discharge pressure, valves
in full open or closed position).

For channels that include dynamic transfer functions (e.g., lag, lead / lag,
rate / lag, etc.), the response time test may be performed with the transfer
functions set to one with the resulting measured response time compared ;

to the appropriate UFSAR response time. Attemately, the response time
test can be performed with the time constants set to their nominal value '

- provided the required response time is analytically calculated assuming
the time constants are set at their nominal values. The response time
may be measured by a series of overlapping tests such that the entire
response time is measured.

,

McGuire Units 1 and 2 8 3.3.2-40 Revision No. O



_ ..

ESFAS Instrumentation
B 3.3 2

BASES

SURVEILLANCE REQUIREMENTS (continued)

ESF RESPONSE TIME tests are conducted on an 18 month
STAGGERED TEST BASIS. Testing of the final actuation devices, which
make up the bulk of the response time, is included in the testing of each
channel. The final actuation device in one train is tested with each
channel. Therefore, staggered testing results in response time
verification of these devices every 18 months. The 18 month Frequency
is consistent with the typical refueling cycle and is based on unit
operating experience, which shows that random failures of
instrumentation components causing serious response time degradation,
but not channel failure, are infrequent occurrences.

This SR is modified by a Note that clarifies that the turbine driven AFW
pump is tested within 24 hours after reaching 900 psig in the SGs.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 7.

3. UFSAR, Chapter 15.

4. IEEE-279-1971.

5. 10 CFR 50.49.

6.' 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

7. WCAP-10271-P-A, Supplement 1 and Supplement 2, Rev.1, May
1986 and June 1990.

| McGuire Units 1 and 2 B 3.3.2-41 Revision No. O

_ _ _ _ _ _ _ .



PAM Instrum:ntation
B 3.3.3

B 3.3 INSTRUMENTATION

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 controlis 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.

1

The availability of accident monitoring instrumentation is important so that
|

responses to corrective actions can be observed and the need for, and I
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 as Type A and Category i variables. |

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.

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
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BACKGROUND (continued)

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 identity 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 The PAM instrumentation ensures the operability of Regulatory Guide
SAFETY ANALYSES 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;

Determine whether systems important to safety are performinge

their intended functions;

Determine the likelihood of a gross breach of the barriers toe

radioactivity release;

Determine if a gross breach of a barrier has occurred; ande

initiate action necessary to protect the public and to estimate thee

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 (Ref. 4). Category 1,
non-Type A, instrumentation must be retained in TS because it is
intended to assist operators in minimizing the consequences of
accidents. Therefore, Category 1, non-Type A, variables are important for
reducing public risk.
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LCO The PAM instrumentation LCO 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 LCO addresses
Regulatory Guide 1.97 instruments that have been designated
Category 1, non-Type A.

The OPERABILITY of the PAM instrumentation ensures there is sufficient
information available on selected unit parameters to monitor and assess
unit status following an accident. This capability is consistent with the
recommendations of Reference 1.

LCO 3.3.3 requires two OPERABLE channels for most Functions. Two
OPERABLE channels ensure no single failure prevents operators from
getting the information necessary for them to determine the safety status
of the unit, and to bring the unit to and maintain it in a safe condition
following an accident.

Furthermore, OPERABILITY of two channels allows a CHANNEL CHECK
during the post accident phase to confirm the validity of displayed
information.

In some cases, the total number of channels exceeds the number of
required channels, e.g., pressurizer level has a total of three channels,
however only two channels are required OPERABLE. This provides
additional redundancy beyond that required by this LCO, i.e., when one
channel of pressurizer level is inoperable, the required number of two
channels can still be met. The ACTIONS of this LCO are only entered
when the required number of channels cannot be met.

Category i variables are required to meet Regulatory Guide 1.97
Category 1 (Ref. 2) design and qualification requirements for seismic and
environmental qualification, single failure criterion, utilization of
emergency standby power, immediately accessible display, continuous
readout, and .ecording of display.

Listed below are discussions of the specified instrument Functions listed
in Table 3.3.3-1.

1. Neutron Flux - (Wide Ranae)

Wide Range Neutron Flux indication is provided to verify reactor
shutdown.

<

i
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Neutron flux is used for accident diagnosis, verification of
subcriticality, and diagnosis of positive reactivity insertion.

Two channela of wide range neutron flux are required OPERABLE.

2, 3. Reactor Coolant Svetem (RCS) Hot and Cold Leo Temperatures

RCS Hot and Cold Leg Temperatures are Category I variables
provided for verification of core cooling and long term surveillance.,

RCS hot and cold leg temperatures are used to determine RCS
subcooling margin. RCS subcooling margin will allow termination
of safety injection (SI), if stillin progress, or reinitiation of SI if it has
been stopped. RCS subcooling margin is also used for unit
stabilization and cooldown control.

In addition, RCS cold leg temperature is used in conjunction with
RCS hot leg temperature to verify the unit conditions necessary to
establish natural circulation in the RCS.

Reactor coolant hot and cold leg temperature inputs are provided
by fast response resistance elements and associated transmitters
in each loop.

Two channels of RCS Hot Leg Temperature and two channels of
RCS Cold Leg Temperature are required OPERABLE by the LCO.

RCS Hot Leg and Cold Leg Temperature are diverse indications of
RCS temperature. Core exit thermocouples also provide diverse
indication of RCS temperature.

4. Reactor Coolant System Pressure (Wide Ranae)

RCS wide range pressure is a Category I variable provided for
verification of core cooling and RCS integrity long term
surveillance.

RCS pressure is used to verify delivery of Si flow to RCS from at
least one train when the RCS pressure is below the pump shutoff
head. RCS pressure is also used to verify closure of manually

;

closed spray line valves and pressurizer power operated relief 4

valves (PORVs). I

i

I

McGuire Units 1 and 2 B 3.3.3-4 Revision No. O
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PAM instrumsntation
B 3.3.31

BASES

LCO (continued)

'
In addition to these verifications, RCS pressure is used for

1

determining RCS subcooling margin. RCS pressure can also be
used:

;

to determine whether to terminate actuated Sl or toe.

reinitiate stopped Sl; ;,

to determine when to reset Si and shut off low head Sl;*

,

to manually restart low head Sl;e

as reactor coolant pump (RCP) trip criteria; ande,

to make a determination on the nature of the accident in=

progress and where to go next in the procedure.
*

,

RCS pressure is also related to three decisions about
i depressurization. They are:

<;
'

to determine whether to proceed with primary system*
'

depressurization;
j

to verify termination of depressurization; and; e

to determine whether to close accumulator isolation valves. .
d ;

during a controlled cooldown/depressurization. !

. A final use of RCS pressure is to determine whether to operate the
pressurizer heaters.

,
4

:
"

RCS pressure is a Type A variable because the operator uses this
indication to monitor the cooldown of the RCS following a steam
generator tube rupture (SGTH) or small break LOCA. Operator
actions to maintain a control'ed cooldown, such as adjusting steam
generator (SG) pressure or level, would use this indication.
Furthermore, RCS pressure is one factor that may be used in
decisions to terminate RCP operation.

Two channels of wide range RCS pressure are required
OPERABLE.

.

1

i

i

McGuire Units 1 and 2 B 3.3.3-5 Revision No. 0
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PAM Instrum:ntation
B 3.3.3

BASES

i

LCO (continued) |

5, 6. Reactor Vessel Water Level

Reactor Vessel Water Level is provided for verification and long
term surveillance of core cooling. It is also used for accident

i,

diagnosis and to determine reactor coolant inventory adequacy.
I

The Reactor Vessel Water Level Monitoring System provides a
direct measurement of the collapsed liquid level above the fuel
alignment plate. The collapsed level represents the amount of
liquid mass that is in the reactor vessel above the core.
Measurement of the collapsed water level is selected because it is
a direct indication of the water inventory.

Two channels of Reactor Vessel Water Level are provided in both
the core region (lower range) and the head region (wide range)
with indication in the unit control room. Each channel uses
differential pressure transmitters and a microprocessor to calculate
true vessel level or relative void content of the primary coolant.

7. Containment Sumo Water Level (Wide Ranael

Containment Sump Water Level is provided for verification and
long term surveillance of RCS integrity.

Containment Sump Water Level is used to determine:

containment sump level accident diagnosis;e

4

when to begin the recirculation procedure; and.

whether to terminate SI,if stil!in progress..

Two channeb of wide range level are required OPERABLE.

8. Containment nessure (Wide Range)

Containment Pressure (Wide Range) is provided for verification of
RCS and containment OPERABILITY.

Containment pressure is used to verify closure of main steam
isolation valves (MSIVs), and containment spray Phase B isolation
when Containment Pressure - High High is reached.

McGuire Units 1 and 2 B 3.3.3-6 Revision No. 0
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B 3.3.3

BASES

LCO (continued)

Two channels of wide range containment pressure are required
OPERABLE.

9. Containment Atmosphere Radiation (Hiah Ranae)

Containment Atmosphere 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. Containment radiation levelis used to
determine if a high energy line break (HELB) has occurred, and
whether the event is inside or outside of containment.

Two channels of high range containment atmosphere radiation are
provided. One channelis required OPERABLE. Diversity is
provided by portable instrumentation or by sampling and analysis.

10. Hydroaen 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.

Two channels of hydrogen monitors are required OPERABLE.

|

11. Pressurizor Level

Pressurizer Level is used to determine whether to terminate Si, if
still in progress, or to reinitiate SI if it has been stopped.

i

Knowledge of pressurizer water level is also used to verify the unit I
conditions necessary to establish natural circulation in the RCS and
to verify that the unit is maintained in a safe shutdown condition.

Three channels of pressurizer level are provided. Two channels
are required OPERABLE.

12. Steam Generator Water Level (Narrow Ranae)

SG Water Levelis provided to monitor operation of decay heat
removal via the SGs. The Category I indication of SG levelis the
narrow range level instrumentation.

McGuire Units 1 and 2 B 3.3.3-7 Revision No. O
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PAM instrumsntation
B 3.3.3

BASES |
l

LCO (continued) |
l

SG Water Level (Narrow Range) is used to:
|
|

identify the faulted SG following a tube rupture;*

verify that the intact SGs are an adequate heat sink for thee
)reactor,
!

determine the nature of the accident in progress (e.g., verify :
e

an SGTR); and

verify unit conditions for termination of SI during secondary*

unit HELBs outside containment. '

Four channels per SG of narrow range water level are provided.
Only two channels are required OPERABLE by the LCO.

i

13,14,15,16. Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling.

;

Adequate core cooling is ensured with two valid Core Exit |
Temperature channels per quadrant with two CETs per required )
channel. Core inlet temperature data is used with core exit i

temperature to give radial distribution of coolant enthalpy rise
across the core. Core Exit Temperature is used to determine
whether to terminate SI, if still in progress, or to reinitiate Sl if it has
been stopped. Core Exit Temperature is also used for unit
stabilization and cooldown control.

Two OPERABLE channels of Core Exit Temperature are required
in each quadrant to provide indication of radial distribution of the
coolant temperature rise across representative regions of the core.
Two sets of two thermocouples (1 set from each redundant power 1

train) ensure a single failure will not disable the ability to determine |
the radial temperature gradient.

|

17. Auxiliary Feedwater Flow

AFW Flow is provided to monitor operation of decay heat removal
via the SGs.

McGuire Units 1 and 2 B 3.3.3-8 Revision No. O
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PAM instrum:ntation
B 3.3.3

BASES
;

LCO (continued)

The AFW Flow to each SG is determined by flow indicators, pump
operational status indicators, and NSWS and condent 'e supply
valve indicators in the control room. The AFW flow indicators are
category 2, type D variables which are used to demonstrate the
category 1 variable of AFW assured source.

AFW flow is used three ways:
9

to verify delivery of AFW flow to the SGs;+

to determine whether to terminate Si if still in progress, ine

conjunction with SG water level (narrow range); and

to regulate AFW flow so that the SG tubes remain covered.*

18. RCS Subcoolina Marain Monitor

RCS subcooling is provided to allow unit stabilization and cooldown
control. RCS subcooling will allow termination of SI,if stillin
progress, or reinitiation of Sl if it has been stopped.

The margin to saturation is calculated from RCS pressure and
temperature measurements. The average of the five highest core
exit thermocouples are used to represent core conditions and the
wide range hot leg RTDs are used to measure loop hot leg
temperatures. The plant computer performs the calculations and
comparisons to saturation curves. A graphic display over the
required range gives the operator a representation of primary
system conditions compared to various curves of importance
(saturation, NOT, etc.).

A backup program evists to ensure the capability to e.ccurately
monitor RCS subcooling. The program includes training and a
procedure to manually calculate subcooling margin, using control
room pressure and temperature instruments.

19. Steam Line Preuure

Steam Line Pressure is provided to monitor operation of decay
heat removal via the SGs. Steam line pressure is also used to
determine if a high energy secondary line rupture occurred and
which SG is faulted.

< .

+
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PAM instrum:ntation
B 3.3.3

BASES

LCO (continued)
'-

Two channels of Steam Line Pressure are required OPERABLE.

20. Refuelina Water Storaae Tank Level

RWST level monitoring is provided to ensure an adequate supply
of water to the safety injection and spray pumps during the
switchover to cold leg recirculation.

Three channels of RWST level are provided. Two channels are
required OPERABLE by the LCO.

,

21. DG Heat Exchanaer NSWS Flow

Flow indicators are provided in each of the NSWS trains to indicate
cooling water flow through the respective train DG These
indicators are provided for operators to manually control tiow to the
DG heat exchanger. One flow indicator is required OPERABLE on
each train.

22. Containment Sorav Heat Exchanaer NSWS Flow

Flow indicators are provided in each of the NSWS trains to indicate
|

cooling water flow through the respective train containment spray ;

heat exchangers. These indicators are provided for operators to
manually control flow to the heat exchanger. One flow indicator is I

required OPERABLE on each train.

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

,

McGuire Units 1 and 2 B 3.3.3-10 Revision No. O
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:
;

PAM instrumentation '

B 3.3.3 j
.

BASES '

.

:
ACTIONS (continued) i

i |
; . passive function of the instruments, the operator's ability to respond to an !
i accident using alternate instruments and methods, and the low probability iof an event requiring these instruments.

|'

!
,

; 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. When
j the Required Channels in Table 3.3.3-1 are specified (e.g., on a per '

,

steam line, per loop, per SG, etc., basis), then the Condition may be
{j entered separately for each steam line, loop, SG, etc., as appropriate.
}

The Completion Time (s) of the inoperable channel (s) of a Function will be 1
;-

: tracked separately for each Function starting from the time the Condition !
| was entered for that Function. i

!

|
Al

!,

Condition A applies to all PAM instrument Functions. Condition A,

f addresses the situation when one or more required channels for one or i
?- more Functions are inoperable. The Required Action is to refer to Table :

| 3.3.3-1 and take the appropriate Required Actions for the PAM !
t instrumentation affected. The Completion Times are those from the

~|'

referenced Conditions and Required Actions.

1

Ed'
"

Condition B applies when one or more Functions have one required
'

channel that is inoperable. Required Action B.1 requires restoring the,

inoperable channel to OPERABLE status within 30 days. The 30 day ~
Completion Time is based on operating experience and takes into
account the remaining OPERABLE channel, the passive nature of the
instrument (no critical automatic action is assumed to occur from these
instruments), and the low probability of an event requiring PAM
instrumentation during this interval. Condition B is not applicable to
functions with a single required channel.

Ed'

Condition C applies when the Required Action and associated
Completion Time for Condition B are not met. This Required Action
specifies initiation of actions in Specification 5.6.7, which requires a
written report to be submitted to the NRC immediately. This report

. McGuire Units 1 and 2 B 3.3.3-11 Revision No. 0
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'

PAM Instrum:ntation !#

B 3.3.3 1
!

BASES |
4

!. ACTIONS ($ontinued)
i

discusses the results of the root cause evaluation of the inoperability'and
- identifies proposed restorative actions. This action is appropriate in lieu
! of a shutdown requirement since aiismative actions are identified before
I- loss of functional cepability, and given the likelihood of unit conditions

that would require information provided by this instrumentation.

4 i

j D.1

||\

Condition D applies when a single require channel is inoperable. '

i Required Action D.1 requires restoring the required channel 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 the required channel

,

incperable is not acceptable. Therefore, requiring restoration of the - i
required channel to OPERABLE status limits the risk that the PAM !

function will be in a degraded condition should an event occur.
.

;

El 5
i

Condition E applies wh . one or more Functions have two inoperable.

required channels (i.e., two channels inoperable ir. the same Function). :
Required Action E.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 two required channels !

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, requiring 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 E does not apply to hydrogen monitor channels and functions

-with single channels. ,

t

.
b

i

Condition F applies when two hydrogen monitor channels are inoperable. |
Required Action F.1 requires restoring one hydrogen monitor channel to )

' OPERABLE status within 72 hours. The 72 hour Completion Time is ;

reasonable based on the backup capability of the Post Accident Sampling |
.

|

McGuire Units 1 and 2 B 3.3.312 Revision No. 0
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PAM instrumentation.

; B 3.3.3

BASES
:

ACTIONS (continued).

! System to monitor the hydrogen concentration for evaluation of core
damage and to provide information for operator decisions. Also, it is

; unlikely that a LOCA (which would cause core damage) would occur
during this time.

,

G.1 and G.2 j4

If the' Required Action and associated Completion Time of Conditions D, i

E, or F are not met, the unit must be brought to a MODE where the (
requirements of this LCO do not apply. To achieve this status, the unit j
must be brought to at least MODE 3 within 6 hours and MODE 4 within .;
12 hours. i

i
The allowed Completion Times are reasonable, based on operating i

experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

H.1 i

!
Altemate means of monitoring Containment Area Radiation have been . *

' developed and tested. These alternate means may be temporarily ,

installed if the normal PAM channel cannot be restored to OPERABLE !,

status within the allotted time. If these attemate means are 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 j
the TS. The report provided to the NRC should discuss the alternate ,

means used, describe the degree to which the altemate means are
equivalent to the installed PAM channels, justify the areas in which they j
are not equivalent, and provide a schedule for restoring the normal PAM '

. channels. !
i

i

SURVEILLANCE A Note has been added to the SR Table to clarify that -
,

REQUIREMENTS ' SR 3.3.3.1 and SR 3.3.3.3 apply to each PAM instrumentation Function in |
Table 3.3.3-1. '|

l

SR 3.3.3.1

Performance of the CHANNEL CHECK cnce 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

McGuire Units 1 and 2 B 3.3.3-13 Revision No. O
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PAM instrum ntation
B 3.3.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

similar parameter on other channels. It is based on the assumption that
instrument channels monitoring the same parameter should read I

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 channelis 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.

SR 3.3.3.2

A CHANNEL CALIBRATION is performed every 92 days on the
Hydrogen Monitor channels. CHANNEL CAllBRATION is a complete
check of the instrument loop, including the sensor using hydrogen gas
mixtures to obtain calibration points at 0 volume percent (v/o) and 9 v/o
hydrogen. The test verifies that the channel responds to measured
parameter with the necessary range and accuracy. The Frequency is

|based on operating experience associated with these monitors.

v

SR 3.3.3.3

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CAllBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to measured parameter with the !

)
1

McGuire Units 1 and 2 B 3.3.3-14 Revision No. O
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PAM Instrum:ntation
B 3.3.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

necessary range and accuracy. This SR is modified by a Note that
excludes neutron detectors. The calibration method for neutron detectors :

is specified in the Bases of LCO 3.3.1, " Reactor Trip System (RTS) j
Instrumentation." The Frequency is based on operating experience and
consistency with the typical industry refueling cycle.

!

REFERENCES 1. UFSAR Section 1.8. |
E
:

2. Regulatory Guide 1.97, Rev. 2.

'
3. NUREG-0737, Supplement 1, "TMI Action items."

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
|

!
!
!
!

!
!

t

}
!
!

!
:

|

|

1

|
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R:mota Shutdown Syst:m
B 3.3.4

8 3.3 INSTRUMENTATION

B 3.3.4 Remote Shutdown System

BASES

BACKGROUND The Remote Shutdown System 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 steam generator (SG) safety valves or the SG
power operated relief valves (SG PORVs) 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 due to reasons other than fire
or security, the operators can establish control at the remote shutdown
panel, and place and maintain the unit in MODE 3. The safe shutdown
facility provides shutdown capability during a fire in the control room or
security events. Not all controls and necessary transfer switches are
located at the remote shutdown panel. Some .:ntrols and transfer
switches will have to be 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 remote shutdown control and instrumentation 1

functions ensures there is sufficient information avai!able on selected unit
'

parameters to place and maintain the unit in MODE 3 should the control
room become inaccessible.

1

APPLICABLE The Remote Shutdown System is required to provide equipment at j
SAFETY ANALYSES appropriate locations outside the control room with a capability 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 System are located in 10 CFR 50, Appendix A,
GDC 19 (Ref.1).

McGuire Units 1 and 2 B 3.3.4-1 Revision No. 0
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Remoto Shutdown Systam
B 3.3.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

The Remote Shutdown System is considered an important contributor to
the reduction of unit risk to accidents and as such it has been retained in
the Technical Specifications as indicated in the NRC Policy Statement.

LCO The Remote Shutdown System 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 Table 3.3.4-1 in
the accompanying LCO.

The controls, instrumentation, and transfer switches are required for:

Core reactivity control;*

RCS pressure control;e

Decay heat removal via the AFW System and the SG safetye

valves or SG PORVs; and

RCS inventory control..

A Function of a Remote Shutdown System is OPERABLE if allinstrument
and control channels needed to support the Remote Shutdown System
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 inforn,ation or control sources is
OPERABLE.

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 requi e that the Remote Shutdown System
be placed in operation.

APPLICABILITY The Remote Shutdown System 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.

McGuire Units 1 and 2 B 3.3.4-2 Revision No. 0
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R:: mots Shutdown System |
B 3.3.4 l

iBASES '

APPLICABILITY (continued)

i

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 the Remote Shutdown System 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.

b.1

Condition A addresses the situation where one or more required
Functions of the Remote Shutdown System are inoperable. This includes
any 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.

McGuire Units 1 and 2 B 3.3.4-3 Revision No. 0 '
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,

B 3.3.4 !

BASES

SURVEILLANCE SR 3.3.4.1
REQUIREMENTS

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 indication of excessive histrament drift
in one of the channels or of something even more serious. CHAielEL
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 channelis 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, but more frequent, 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 System control
circuit and transfer switch performs the intended function. This
verification is performed from the remote shutdown panel and locally, as
appropriate. Operation of the equipment from the remote shutdown
panelis 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 remote shutdown panel and the local control stations.
The 18 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

1

:

:
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Remote Shutdown System
B 3.3.4

BASES

SURVEILLANCE REQUIREMENTS (continued)

performed with the reactor at power. (However, this Surveillance is not
required to be performed only during a unit outage.) Operating i

experience demonstrates that remote shutdown control channels usually |

pass the Surveillar'ce test when performed at the 18 month Frequency.

SR 3.3.4.3

CHANNEL CAllBRATION is a complete check of the instrument loop i

and the sensor. The test verifies that the channel responds to a
measured parameter within the necessary range and accuracy.

,

The Frequency of 18 months is based upon operating experience and
|

consistency with the typical industry refueling cycle.

!
REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.

.

|

|

1

i
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LOP DG Start Instrum:ntation
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 an LOP start if a loss of voltage or
degraded voltage condition occurs in the switchyard. There are two LOP
start signals, one for each 4.16 kV vital bus.

There is one undervoltage relay per phase connected in a two-out-of-
three logic scheme on the 4160 V essential bus. For an actual loss of
voltage to the bus, the normal incoming breaker is tripped, the 4160 volt
essential bus is load shed, and the diesel generator breaker is closed
provided the diesel generating unit has attained at least 95% speed.

There is one degraded voltage relay per phase connected in a two-out-of-
three logic scheme. Once the undervoltage is detected, two time delay
relays begin timing to verify the event is sustained. If the first timer
completes its cycle, an alarm will be initiated in the control room. The
second time delay relay is provided to allow additional time following the i

first time delay for the operators to improve voltage. If the undervoltage
condition is still present when the second timing cycle is complete, the
normal and standby incoming circuit breakers are tripped. The LOP start
actuation is described in UFSAR, Section 8.3 (Ref.1).

Trio Setooints and Allowable Values

The Trip Setpoints used in the relays are based on the analytical limits
presented in UFSAR, Chapter 15 (Ref. 2). The selection of these Trip
Setpoints is such that adequate protection is provided when all sensor
and processing time delays are taken into account.

The actual nominal Trip Setpoint entered irito the relays is normally still
more conservative than that required by the Allowable Value. If the

;

measured setpoint does not exceed the Allowable Value, the relay is i

considered OPERABLE. I

Setpoints adjusted in accordance with the Allowable Value ensure that I

the consequences of accidents will be acceptable, providing the unit is
operated from within the LCOs at the onset of the accident and that the
equipment functions as designed. j

McGuire Units 1 and 2 B 3.S.5-1 Revision No. 0 I.
!



LOP DG Start instrum:ntation
B 3.3.5

BASES

BACKGROUND (continued)

Allowable Values and Trip Setpoints are specified for each Function in
;

the LCO. The trip setpoints are selected to ensure that the setpoint '

measured by the surveillance procedure does not exceed the Allowable j
Value if the relay is performing as required. If the measured setpoint ;
does not exceed the Allowable Value, the relay is considered i

OPERABLE. Operation with a Trip Setpoint less conservative than the
nominal Trip Setpoint, but within the Allowable Value, is acceptable
provided that operation and testing is consistent with the assumptions of
the unit specific setpoint calculation. Each Allowable Value and Trip
Setpoint specified is more conservative than the analytical limit assumed
in the transient and accident analyses in order to account for instrument

|
uncertainties appropriate to the trip function. These uncertainties are

ldefined in setpoint calculations (Ref. 3). l

|

|

APPLICABLE The LOP DG start instrumentation is required for the Engineered Safety
;

SAFETY ANALYSES 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). l

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 reiuiring DG supplied power following a loss of offsite
power. The analyses assume a non- mechanistic DG loading, which
does not explicitly account for each individual component of loss of power
detection and subsequent actions.

!

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 i

which a loss of offsite power is assumed.
|

The delay times assumed in the safety analysis for the ESF equipment i
include the 10 second DG start delay, and the appropriate sequencing
delay,if applicable. 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 (Ref. 4).

I
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LOP DG Start Instrum:ntation
B 3.3.5

BASES !

I
LCO The LCO for LOP DG start instrumentation requires that three channels |

per bus of both the loss of voltage and degraded voltage Functions shall
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, the three channels 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. Loss of the LOP DG Start
instrumentation Function could result in the delay of safety systems
initiation when required. This could lead to unacceptable consequences
during accidents. During the loss of offsite power the DG powers the
motor driven auxiliary feedwater pumps. Failure of these pumps to start
would leave only one turbine driven pump, as well as an increased
potential for a loss of decay heat removal through the secondary system.

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.

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_J.

Condition A applies to the LOP DG start Function with one loss of voltage
or degraded voltage channel per bus inoperable.

If one channelis inoperable, Required Action A.1 requires that channel to
be placed in trip within 6 hours. With a channelin trip, the LOP DG start

McGuire Units 1 and 2 B 3.3.5-3 Revision No. O
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LOP DG Start Instrumnntation
B 3.3.5

BASES,

- ACTIONS (continued)
i

'

instrumentation channels are configured to provide a one-out-of-two logic
j to initiate a trip of the incoming offsite power.

The specified Completion Time is reasonable considering the Function;

remains fully OPERABLE on every bus and the low probability of an
j event occurring during these intervals.

1

i E1 !

Condition B applies when more than one loss of voltage or more than one
*

degraded voltage channel on a single bus is inoperable. t

Required Action B.1 requires restoring all but one channel to OPERABLE
,

-status. The 1 hour Completion Time should allow ample time to repair.

,

i most failures and takes into account the low probability of an event
] requiring an LOP start occurring during this interval.
.

;

4

:

Condition C applies to each of the LOP DG start Functions when the ;
- Required Action and associated Completion i, ae for Condition A or B

;

are not met.

'

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,
1

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.

!

i SURVEILLANCE SR 3.3.5.1'
REQUIREMENTS

!

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 signals4

directly, bypassing the analog process control equipment. For these
,

tests, the relay Trip Setpoints are verified and adjusted as necessary.
The Frequency is based on the known reliability of the re''ys and controls

,

and the multichannel redundancy available, and has bcon shown to be !

acceptable through operating experience.

Testing consists of voltage sensor relay testing only. Actuation of load
- shedding and time delay timers is not required.

i

J
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LOP DG Start Instrumsntation |

B 3.3.5 i

BASES

SURVEILLANCE REQUIREMENTS (continued)

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 shown in Reference 1.

y

|
A CHANNEL CAllBRATION is performed every 18 months, or '

approximately at every refueling. CHANNEL CAllBRATION is a
complete check of the instrument loop, including the sensor. The test i

verifies that the channel responds to a measured pa:ameter within the
necessary range and accuracy. The Frequency of 18 months is based
on operating experience and consistency with the typical industry i

refueling cycle and is justified by the assumption of an 18 month
calibration intervalin the determination of the magnitude of equipment
drift in the setpoint analysis.

,

;

_ REFERENCES. 1. UFSAR, Section 8.3. '

!

2. UFSAR, Chapter 15. '

3. Loss of Voltage Relay Setting Calculation,
MCC-1381.05-00-0094.

,

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
:

)

|
!
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Conttinm:nt Purga cnd Exhiust Isol tion Instrum:ntation
B 3.3.6 |

B 3.3 INSTRUMENTATION !

i

B 3.3.6 Containment Purge and Exhaust Isolation instrumentation I
!

!
BASES

i

BACKGROUND Containment purge and exhaust isolation instrumentation closes the
containment isolation valves in the Containment Purge Exhaust System.
This action isolates the containment atmosphere from the environment to
minimize releases of radioactivity in the event of an accident. The
system may be in use during reactor operation and with the reactor
shutdown.

Containment purge and exhaust isolation initiates on a automatic safety
injection (SI) signal through the Containment isolation-Phase A
Function, or by manual actuation of Phase A lsolation. The Bases for

,

LCO 3.3.2, " Engineered Safety Feature Actuation System (ESFAS)
Instrumentation," discuss these modes of initiation.

Each of the purge systems has inner and outer containment isolation
valves in its supply and exhaust ducts. A safety injection initiates
containment purge isolation, which closes both inner and outer
containment isolation valves. These systems are described in the Bases
for LCO 3.6.3, " Containment isolation Valves."

APPLICABLE The safety analyses assume that the containment remains intact with
SAFETY ANALYSES penetrations unnecessary for core cooling isolated early in the event,

within approximately 60 seconds. The isolation of the purge valves has
not been analyzed mechanistically in the dose calculations, althotch its
rapid isolation is assumed. Containment isolation in turn ensures
meeting the containment leakage rate assumptions of the safety
analyses, and ensures that the calculated accidental offsite radiological
doses are below 10 CFR 100 (Ref.1) limits.

The fuel handling accident is analyzed with the system in operation
providing a filtered release well within limits.

The containment purge and exhaust isolation instrumentation satisfies
Criterion 3 of 10 CFR 50.36 (Ref. 2).

.
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Containm:nt Purga and Exhaust isolation Instrumsntation
B 3.3.6

BASES
l

LCO The LCO requirements ensure that the instrumentation necessary to ,

initiate Containment Purge and Exhaust isolation, listed in Table 3.3.6-1,
'

is OPERABLE.

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator can
initiate Containment Purge isolation at any time by using either of
two switches (manual Phase A actuation or manual spray
sctuation) in the control room. Either switch actuates its associated
train. This action will cause actuation of all components in the
same manner as any of the automatic actuation signals.

The LCO for Manual initiation ensures the proper amount of
redundancy is maintained in the manual actuation circuitry to
ensure the operator has manual initiation capability.

Each channel consists of one push button and the interconnecting
wiring to the actuation logic cabinet.

2. Automatic Actuation Loaic and Actuation Relavs

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 consist of the
same features and operate in the same manner as described for
ESFAS Function 1.b, SI, and ESFAS Function 3.a, Containment
Phase A Isolation. The applicable MODES and specified
conditions for the containment purge isolation portion of these
Functions are different and less restrictive than those for their
Phase A isolation and Si roles if one or more of the Sl or Phase A
isolation Functions becomes inoperable in such a manner that only
the Containment Purge Isolation Function is affected, the
Conditions applicable to their Si and Phase A isolation Functions
need not be entered. The less restrictive Actions specified for
inoperability of the Containment Purge Isolation Functions specify
sufficient compensatuy rneasures for this case.

3. Safety iniection

Refer to LCO 3.3.2, Function 1, for all initiating Functions and
requirements.

McGuire Units 1 and 2 B 3.3.6-2 Revision No. O
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Containm::nt Purge and Exh:Ust Isolation Instrum:ntation

B 3.3.6

BASES

!APPLICABILITY The ManualInitiation, Automatic Actuation Logic and Actuation Relays, l

and Safety injection Functions are required OPERABLE in MODES 1,2,
3, and 4. Under these conditions, the potential exists for an accident that
could release fission product radioactivity into containment. Therefore,
the containment purge and exhaust isolation instrumentation must be
OPERABLE in these MODES.

While in MODES 5 and 6 without fuel handling in progress, the
containment purge and exhaust 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 Reference 1.

During fuel handling operations within containment, the purge system
must be exhausting through OPERABLE filters as required by LCO 3.9.4,
" Containment Penetrations."

ACT!ONS A Note has been added to the ACTIONS to clarify the application of
Completion Time ruies. The Conditions of this Specification may be
entered independer.tly for each Function listed in Table 3.3.6-1. The
Completion Time (s) of the inoperable channel (s)/ train (e) of a Fenction will
be tracked separately for each Function starting from the time th e
Condition was entered for that Function.

M

Condition A applies to all Containment Purge and Exhaust isolation
Functions and addresses the train orientation of the Solid State
Protection System (SSPS) and the master and slave relays for these
Functions.

If a train is inoperable, operation rnay 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.

|

|

l

i
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Containm:nt Purge and Exhaust isolation Instrum:ntation
B 3.3.6

BASES

|

SURVEILLANCE A Note has been added to the SR Table to clarify that Table 3.3.6-1
REQUIREMENTS determines which SRs apply to which Containment Purge and Exhaust

Isolation Functions.

SR 3.3.6.1

SR 3.3.6.1 is the performance of an ACTUATION LOGIC TEST. The
train being tested is placed in the bypass condition, thus preventing
inadvertent actuation. Through the semiautomatic tester, all possible
logic combinations, with and without applicable permissives, are tested
for each protection function. In addition, the master relay coil is pulse
tested for continuity. This verifies that the logic modules are OPERABLE
and there is an intact voltage signal path to the master relay coils. 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 3.3.6.2

SR 3.3.6.2 is the perforrnance 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 is injected 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
Surveillance interval is acceptable based on instrument reliability and
industry operating experience.

SR 3.3.6.3

SR 3.3.6.3 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 tw:. 'vays. Actuation equipment that may be operated in
the design mitigation mode is either allowed to function or is placed in a
condition where the relay contact 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 by
the SLAVE RELAY TEST circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay.
This test is performed every 92 days. The Frequency is acceptable
based on instrument reliability and industry operating experience.

McGuire Units 1 and 2 B 3.3.6-4 Revision No. O



Cont:inment Purge and Exhaust isolation Instrum ntrtion
B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.6.4

SR 3.3.6.4 is the performance of a TADOT. Th!s test is a check of the
Manual Actuation Functions and is performed every 18 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 test also includes trip devices that provide actuation signals directly
to the SSPS, bypassing the analog process control equipment. The SR
is modified by a Note 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 avaliable, and has been shown to be acceptable through
operating experience.

REFERENCES 1. 10 CFR 100.11.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). ,

i

l

!

|

|

. g.

._
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RCS Pressure, Temp:rature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLAN. 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 I

anticipated operational occurrences assume initial conditions within the ,

normal steady state envelope. The limits placed on RCS pressure, I

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 temperature limit is consistent with full power
operation within the nominal operational envelope. Indications of
temperature are averaged to determine a value for comparison to the
limit. A higher average temperature will cause the core to approach DNB
limits.

The RCS volumetric flow rate normally remains constant during an
operational fuel cycle with all pumps running. Flow rate indications are
averaged within a loop and then summed among the four loops to come
up with a value for comparison to the limit. RCS flow rate and THERMAL
power may be " traded off" against one another, as shown in Figure 3.4.1-
1, to ensure that the calculated DNBR will not be below the design DNBR
value. A lower RCS flow will cause the core to approach DNB limits.

Operation outside these DNB limits increases the likelihood of a fuel
,

cladding failure in a DNB limited event. !

APPLICABLE The requirements of this LCO represent the initial conditions for
,

SAFETY ANALYSES transients analyzed in the plant safety analyses (Ref.1). The safety i
analyses have shown that transients initiated from the limits of this LCO l

will result in meeting the acceptance criteria, including the DNBR
criterion. This is the acceptance limit for the RCS DNB parameters.
Changes to the unit that could impact these parameters must be

|
|
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RCS Pressura, Temperatura, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

assessed for : heir impact on the acceptance criteria. A key assumption i
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, "OUADRANT
POWER TILT RATIO (OPTR)."

The pressurizer pressure limits and the RCS average temperature limits
correspond to analytical limits of 2220 psia and 592.6 F used in the
safety analyses, with allowance for measurement uncertainty.

The RCS DNB parameters satisfy Criterion 2 of 10 CFR 50.36 (Ref. 2).

LCO This LCO specifies limits on the monitored process variables-
pressurizer pressure, RCS average 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
acceptance criteria, including the DNBR criterion.

RCS total flow rate contains a measurement error of 1.7% based on the
performance of past precision heat balances and using the result to
calibrate the RCS flow rate indicators. Sets of elbow tap coefficients, as
determined during these heat balances, were averaged for each elbow
tap to provide a single set of elbow tap coefficients for use in calculating
RCS flow. This set of coefficients establishes the calibration of the RCS
flow rate indicators and becomes the set of elbow tap coefficients used
for RCS flow measurement. Potential fouling of the feedwater venturi,
which might not have been detected, could have biased the result from
these past precision heat balances in a nonconservative manner.
Therefore, a penalty of 0.1% for undetected fouling of the feedwater
venturi raises the nominal flow measurement allowance to 1.8% for no
fouling.

The LCO numerical values in Table 3.4.1-1 for pressure and flow rate are
given for the measurement location with adjustments for the indication
instruments.

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.
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RCS Pressure,lemp ratura, and Flow DNB Limits
B 3.4.1

BASES

APPLICABILITY (continued)

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 s:hort 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 temporacy pressure variations.

Another set of limits on DNB related parameters is provided in SL 2.1.1,
" Reactor Core SLs." Those limits are less restrictive than the limits of this
LCO, but violation of a Safety Limit (SL) merits a stricter, more severe
Required Action. Should a violation of this LCO occur, the operator must
check whether or not an SL may have been exceeded.

ACTIONS Al

Pressurizer pressure and RCS average 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).

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.l

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
within the region of restricted operation in Figure 3.4.1-1, then THERMAL
POWER may not exceed the limit shown in the figure. In addition, the
Power Range Neutron Flux - High Trip Setpoint must be reduced from
the nominal setpoint by an amount equal to the THERMAL POWER limit
from RTP shown in Figure 3.4.1-1 within 6 hours. For example,if
THERMAL POWER is limited to 96%, then the trip setpoint must be
reduced by the difference between the limit and RTP which is 4%. The
Completion Time of 6 hours to reset the trip setpoints recognizes that,
with power reduced, the safety analysis assumptions are satisfied and
there is no urgent need to reduce the trip setpoints. This is a sensitive

! operation that may inadvertently trip the Reactor Protection System.
!
!
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RCS Pressura, Temp:ratura, and Flow DNB Limits )
B 3.4.1

BASES

ACTIONS (continued)
'

C.1. C.2.1. C.2.2, and C.2.3

If the indicated RCS total flow rate is within the region of prohibited
operation in Figure 3.4.1-1, then either the combination of RCS total flow
and THERMAL POWER must be restored to the limit shown in the figure
for restricted operation within 2 hours or power must be reduced to less
than 50% RTP. The Completion Time of 2 hours is consistent with
Required Action A.1. If THERMAL POWER is reduced to less than 50%
RTP, the Power Range Neutron Flux - High Trip Setpoint must also be
reduced to 5 55% RTP. The Completion Time of 6 hours to reset the trip
setpoints recognizes that, with power reduced, the safety analysis
assumptions are satisfied and there is no urgent need to reduce the trip
setpoints. This is a sensitive operation that may inadvertently trip the
Reactor Protection System. Operation is permitted to continue provided
the RCS total flow is verified to be within the region of permissible or
restricted operation within 24 hours. The Completion Time of 24 hours is
reasonable considering the increased margin to DNB at power levels
below 50% and the fact that power increases associated with a transient
are limited by the reduced trip setpoint.

D.1

If the Required Actions are 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. The Completion Time of 6 hours is reasonable
to reach the required plant conditions in an orderly manner.

|

SURVEILLANCE SR 3.4.1.1
REQUIREMENTS |

This surveillance demonstrates that the pressurizer pressure remains
within the required limits. Alarms and other indications are available to
alert operators if this limit is approached or excoeded. The frequency of
12 hours is sufficient, considering the other indications available to the
operator in the control room for monitoring the RCS pressure and related
equipment status. 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.
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RCS Pressura, Temp:r:tura, and Flow DNB Limits |
B 3.4.1 |

|BASES t

|

SURVEILLANCE REQUIREMENTS (continued)
i

SR 3.4.1.2

This surveillance demonstrates that the average RCS temperature
remains within the required limits. Alarms and other indications are
available to alert operators if this limit is approached or exceeded. The
frequency of 12 hours is sufficient, considering the other indications
available to the operator in the control room for monitoring the RCS. 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

This surveillance demonstrates that the RCS total flow rate remains
within the required limits. Alarms and other indications are available to
alert operators if this limit is approached or exceeded. The frequency of
12 hours is sufficient, considering the other indications available to the
operator in the control room for monitoring the RCS flow rate and related
equipment status (e.g. RCP voltage and frequency, etc.). 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.

|. SR 3.4.1.4
i

Calibration of the installed RCS flow instrumentation permits verification
that the actual RCS flow rate is greater than or equal to the minimum,

required RCS flow rate.

The Frequency of 18 months is consistent with operating everience.

REFERENCES 1. UFSAR, Section 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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RCS Mdmum Temp::ratura 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 devera! 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 Coetiicient (MTC)." In the transient
and accident analyses, the MTC is assumed to be in a range from slightly
positive to negative 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 detectom) can be
affected by moderator temperature, a temperature value within th0
nominal operating envelope is chosen to ensure proper indication ard
response while the reactor is critical.a

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 o| 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.

APPLICABLE Although the RCS minimum temperature for criticality is not itself
SAFETY ANALYSES 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.

McGuire Units 1 and 2 B 3.4.2-1 Revision No. O
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RCS Minimum Temp ratura for Criticality
B 3.4.2

| BASES
|

APPLICABLE SAFETY ANALYSES (continued)

All low power safety analyses assume initial RCS loop temperatures 2 the
HZP temperature of 557 F (Ref.1). The minimum temperature for

| criticality limitation provides a small band,6 F, 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 (Ref. 2).

LCO Compliance with the LCO ensures that the reactor will not be made or
maintained critical (k.n 21.0) 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 kon 21.0, LCO 3.4.2 is applicable since the
reactor can only be critical (k.n 21.0) in these MODES.

The special test exception of LCO 3.1.8, " PHYSICS TESTS Exceptions,"
perrdts PHYSICS TESTS to be performed at 5; 5% RTP with RCS loop
average temperatures slightly lower than normally allowed so that
fundamental nuclear characteristics of the core can be verified. In order
for nuclear characteristics to t'e 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
a!!ow RCS loop average temperatures to fall below Tnow, 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 k.n < 1.0

| within 30 minutes. Rapid reactor shutdown can be readily ano practically

| achieved within a 30 minute period. The allowed time is reasonable,
based on operating experience, to reach MODE 2 with k n < 1.0 in an
orderly manner and without challenging plant systems.

McGuire Units 1 and 2 B 3.4.2-2 Revision No. O:
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RCS Minimum Temp:rature for Criticality
B 3.4.2

BASES
i

|

~ SURVEILLANCE SR 3.4.2.1
REQUIREMENTS

RCS loop average temperature is required to be verified at or above !

551*F every 30 minutes when T y - T,,, deviation alarm not reset and any |

RCS loop T.y < 561'F.

The Note modifies the SR. When any RCS loop average temperature is |

< 561*F and the T.y - T,,, deviation alarm is alarming or inoperable, RCS
loop average temperatures could fall below the LCO requirement without

,

'

additional warning. The SR to verify RCS loop average temperatures i

every 30 minutes is frequent enough to prevent the inadvertent violation -

of the LCO.

1

REFERENCES 1. UFSAR, Section 15.
I

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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RCS P/T Limits
B 3.4.3

l

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (PR) 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.

This Specification contains PR limit curves for heatup, cooldown,
inservice leak and hydrostatic (ISLH) testing, and data for the maximum
rate of change of reactor coolant temperature.

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 ceolant pressure
boundary (RCPB). The vesselis 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.1), requires the establishment of P/T limits
for specific material fracture toughness requirements of the RCPB
materials. Reference 1 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 ill, Appendix G (Ref. 2).

The neutron embrittlement effect on the material toughness is reflected
by increasing the nil ductility reference temperature (RTuor) as exposure
to neutron fluence increases.

The actual shift in the RT or of the vessel material will be establishedN

periodirally by removing and evaluating the irradiated reactor vessel
material specimens, in accordance with ASTM E 185 (Ref. 3) and

McGuire Units 1 and 2 B 3.4.3-1
Revision No. O
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RCS P/T Limits
B 3.4.3

BASES

BACKGROUND (continued)

Appendix H of 10 CFR 50 (Ref. 4). 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. 5).

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 1 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 .. that the RCS has been
operated under conditions that car. 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 evaluation must be performed to
detern ne the effect on the structuralintegrity of the RCPB components.
The ASME Code, Section XI, Appendix E (Ref. 6), provides a
recommended methodology for evaluating an operating event that
causes an excursion outside the limits.

APPLICABLE The P/T limits are not derived from Design Basis Accident (DBA)
SAFETY ANALYSES 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
nor' ductile failure of the RCPB, an unanalyzed condition. 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 (Ref. 7).

McGuire Units 1 and 2 B 3.4.3-2 Revision No. O



RCS P/T Limits
B 3.4.3

BASES

'

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, 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 the validity of the P/T limit curves.

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: I

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 I

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 i

'prevention of nonductile failure in accordance with 10 CFR 50,
Appendix G (Ref.1). 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

McGuire Units 1 and 2 B 3.4.3-3 Revision No. O
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|

RCS P/T Limits )B 3.4.3
BASES

, APPLICABILITY (continued)
I

maximum pressure. Furthermore, MODES 1 and 2 are above the
temperature range of concern for nonductile failure, and stress analyses
have been 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 i

verified by stress analyses.

1

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 I
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 i

analyses, or inspection of the components.

ASME Code, Section XI, Appendix E (Ref. 6), 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.

McGuire Units 1 and 2 B 3.4.3-4 Revision No. O
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS (continued)

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
examinatian 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 < 500 psig within
36 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power

g 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.

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.

McGuire Units 1 and 2 B 3.4.3-5 Revision No. 0
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS (continued)

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. 6), 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.P to be f
completed whenever the Condition is entered. The Note emphasizes the
need to perform the evaluation of the effects of the excursion outside the

j

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 SR 3.4.3.1
REQUIREMENTS

,

Verification that operation is within the specified 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.
Also, 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.

McGuire Units 1 and 2 8 3.4.3-6 Revision No. O
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RCS P/T Limits !'
. B 3.4.3

, BASES
,

4

! REFERENCES 1. 10 CFR 50, Appendix G.

2. ASME, Boiler and Pressure Vessel Code, Section Ill,
I Appendix G.

3. ASTM E 185-82, July 1982.

4. 10 CFR 50, Appendix H.

5. Regulatory Guide 1.99, Revision 2, May 1988.

6. ASME, Boiler and Pressure Vessel Code, Section XI, Appendix E.

7. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). )
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RCS Loops-MODES 1 and 2
B 3.4.4

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
enviionment; and

Removing the heat generated in the fuel due to fission producte.
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 clad 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
circulation of the reactor coolant ensures mixing of the coolant for proper
boration and chemistry control.

APPLICABLE Safety analyses contain various assumptions for the design bases
SAFETY ANALYSES 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

McGuire Units 1 and 2 B 3.4.4-1 Revision No. O
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RCS Loops- MODES 1 and 2
B 3.4.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

assuming the number of RCS loops in operation is consistent with the
Technical Specifications. The majority of the plant safety analyses are
based on initial conditions at high core power or zero power. The primary
coolant flowrate, and thus the number of RCPs in operation is an
important assumption in all accident analyses (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 i

departure from nucleate boiling ratio (DNBR) limit) assumes a maximum
,

power level of 118% RTP. This is the design overpower condition for four i

RCS loop operation. 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 i

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 (Ref. ;

2).

!

LCO 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 in MODES 1 and 2. !

t

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 Tube 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 1

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.

1

!

McGuire Units 1 and 2 B 3.4.4 2 Revision No. 0
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RCS Loops - MODES 1 and 2
B 3.4.4

BASES

APPLICABILITY (continued)

Operation in other MODES is covered by:

LCO 3.4.5, "RCS Loops-MODE 3";
LCO 3.4.6, "RCS Loops-MODE 4";
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled";
LCO 3.4.17 "RCS Loops-Test Exceptions";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

ACTIONS .A_d

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
passibility of violating DNB limits.

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.

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS

This SR requires verification every 12 hours that each RCS loop is in
operation. Verification includes 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. UFSAR, Section 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

l

.
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RCS Loops-MODE 3
B 3.4.5

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, a reactor coolant
pump (RCP), and appropriate flow, pressure, level, and temperature
instrumentation for control, protection, and indication. The reactor vessel
contains the clad fuel. The SGs provide the heat sink. The RCPs
circulate the water through the reactor vessel and SGs at a sufficient rc3e
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 tha* a single RCS loop with one RCP
running is sufficient to remove etto decay heat. Two RCS loops are
sufficient to ensure redundant capability for decay heat removal,
however, three RCS loops are required to be OPERABLE to meet the
accident analysis assumptions for an inadvertent ,'od withdrawal from
suberitical.

APPLICABLE Whenever the reactor trip breakers (RTBs) are in the ck nd position
SAFETY ANALYSES and the control rod drive mechanisms (CRDMs) are energaed, an

inadvertent rod withdrawal from suberitical, resulting in a po ver
excursion, is possible. Such a transient could be caused by a
malfunction of the rod control system.

Therefore, in MODE 3 w;th RTBs in the closed position and Rod Control
System capable of rod withdrawal, accidental control rod withdrawal from
subcriticalis postulated and requires at least three 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 sufficient to meet
redundancy requirements for decay heat removal, however the LCO
requires three loops to be OPERABLE. Only one RCS loop is required to
be in operation to be consistent with MODE 3 accident analyses.

|

McGuire Units 1 and 2 8 3.4.5-1 Revision No. 0
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RCS Loops - MODE 3
8 3.4.5

BASES

APPLICABLE SAFETY ANALYSES (continued)

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 (Ref.1).

LCO The purpose of this LCO is to require that at least three RCS loops be
OPERABLE. In MODE 3 with the RTBs in the closed position and Rod
Control System capable of rod withdrawal, three RCS loops must be in
operation due to the postulation of a power excursion because of an
inadvertent control 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
'oop in operation is necessary to ensure removal of decay heat from the
core and homogenous boron concentration throughout the RCS. Two
additional RCS loops are required to bo OPERABLE to ensure that safety
analyses limits are met.

The Note permits all RCPs to be de-energized for s 1 hour per 8 hour
period. The purpose of the Note is to perform tests that are designed to

.

validate valious accident analyses values. One of these tests is
validation of the pump coastdown curve used as input to a number of
accident analyses including a loss of flow accident. This test is generally
performed in MODE 3 during the initial startup testing program, and as
such should only be oerformed once.

If, however, changes are made to the RCS that would cause a change to
the flow characteristics of the RCS, the input values of the coastdown
curve must be revalidated by conducting the test again. Another test
parformed during the startup testing program is the validation of rod drop
times during cold conditions, both with and without flow.

The no flow test may be performed in MODE 3,4, or 5 and reqdms that
the pumps be stopped for a short period of time. The Note permits the
de-energizing of the pumps in order to perform this test and validate the
assumed analysis values. As with the validation of the pump coastdown
curve, this test should be performed only once unless the flow

_
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RCS Loops - MODE 3
B 3.4.5

BASES

LCO (continued)

characteristics of the RCS are changed. The 1 hour time period specifiedg
L is adequate to perform the desired tests, and operating experience has
i shown that boron stratification is not a problem during this short period

with no forced flow.

1- Utilizatson of the Note is permitted provided the following conditions are
j met, along with any other conditions imposed by initial startup test

procedures:
e

) a. No operations are permitted that would dilute the RCS boron
F

concentration, thereby maintaining the margin to criticality. Boron -
1 reduction is prohibited because a uniform concentration distribution
i~ - throughout the RCS cannot be ensured when in natural circulation;

and,

b. Core outlet temperature is maintained at least 10 F 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, three RCS loops
OPERABLE and three RCS loops in opcration, applies to MODE 3 with
RTBs in the closed position. The least stringent condition, that is, three
RCS loops OPERABLE and one RCS loop.in operation, applies to
MODE 3 with the RTBs open.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops-MODES 1 and 2";
LCO 3.4.6, "RCS Loops-MODE 4";
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled";
LCO 3.4.17. "RCS Loops-Test Exceptions";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

McGuire Units'1 and 2 B 3.4.5-3 Revision No. O
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RCS Loops - MODE 3
8 3.4.5

BASES

ACTIONS .A_d

if one or two required RCS loop (s) are inoperable, redundancy for heat
removalis 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 looo 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 loop occurring during this period.

_Bd

if resturation 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.

C.1and C.2

If one or two required RCS loop (s) are not in operation, and the Rod
Control System is capable of rod withdrawal, the Required Action is either
to restore the required RCS loop (s) to operation or to de-energize all
CRDMs by opening the RTBs or de-energizing the motor generator (MG)
sets. When the Rod Control System is 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 three RCS loops in operation. If only one or two
loop (s) are in operation, the CRDMs must be deenergized. The
Completion Times of 1 hour to restore the required RCS loop (s) 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 three 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

|

|
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RCS Loops - MODE 3
B 3.4.5

BASES

ACTIONS (continued)

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 heat remnval. The action to
restore must be continued until one loop is restored to OPERABLE status i
and operation.

1

SURVEILLANCE SR 3.4.5.1 !
REQUIREMENTS '

This SR requires verification every 12 hours that the required loops are in )
operation. Verification includes flow rate, temperature, and 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 loop
performance.

j

3 R 3.4.5.2

SR 3.4.5.2 requires verification of SG OPERABILITY. SG OPERABILITY
is verified by ensuring that the secondary side narrow range water level is
212% for required RCS loops. If the SG secondary side narrow range
water level is < 12%, 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 j

Verification that the required RCPs are OPERABLE ensures that safety
analyses limits are met. The requirement also ensures that an additional
RCP can be placed in operation, if needed, to maintain decay heat j
removal and reactor coolant circulation. Verification is performed by i

verifying proper breaker alignment and power availability to the required |
RCPs.

REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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RCS Loops-MODE 4
B 3.4.G

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 an SG, a reactor
coolant pump (RCP), and appropriate flow, pressure, level, and
temperature instrumentation for control, protection, and indication. The
RCPs circulate the coolant through the reactor vessel and SGs at a
sufficient rate to ensure proper heat transfer and to prevent boric acid
stratification.

'

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.

APPLICABLE in MODE 4, RCS circulation is considered in the determination of the
SAFETY ANALYSES 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 (Ref.1).

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 additionalloop is required to be OPERABLE
to provide redundancy for heat removal.

McGuire Units 1 and 2 8 3.4.6-1 Revision No. O
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RCS Loops - MODE 4
8 3.4.6

BASES ;

LCO (continued)

Note 1 permits all RCPs or RHR pumps to be de-energized for s 1 hour
per 8 hour period. The purpose of the Note is to permit tests that are
designed to validate various accident analyses values. One of the tests

|

performed during the startup testing program is the validation of rod drop I
times during cold conditions, both with and without flow. The no flow test
may be performed in MODE 3,4, or 5 and requires that the pumps be
stopped for a short period of time. The Note permits the de-energizing of
the pumps in order to perform this test and validate the assumed analysis
values. If changes are made to the RCS that would cause a change to
the flow characteristics of the RCS, the input values must be revalidated

i
by conducting the test again. The 1 hour time period is adequate to '

perform the test, and operating experience has shown that boron
stratification is not a problem 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 initial startup 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 at least 10 F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction. .

Note 2 requires that the secondary side water temperature of each SG be
s 50 F above each of the RCS cold leg temperatures or that pressurizer
water volume be < 92% (1600 ft') before the start of an RCP with any
RCS cold leg temperature s 300 F. 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. The water leve!is maintained by an OPERABLE AFW train
in accordance with LCO 3.7.5, " Auxiliary Feedwater System."

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 required.

r
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RCS Loops - MODE 4
B 3.4.6i

BASES

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. I
One loop of either RCS or RHR provides sufficitat 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

1
considerations.

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 3.4.7, "RCS Loops-MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled";

:
LCO 3.4.17, "RCS Loops-Test Exceptions"; ;
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant ;

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

ACTIONS M
,

if only one RCS loop is OPERABLE and two RHR loops are inoperable,
1

redundancy for heat removalis lost. Action must be initiated to restore a '

second RCS or RHR loop to OPERABLE status. The immediate
Completion Time reflects the importance of ...aintaining the availability of
two paths for heat removal.

B.1.

If only one 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 urnt
must be brought to MODE 5 within 24 hours. Bringing the unit to
MODE 5 is a conservative action with regard to decay heat remcval.
With only one RHR loop OPERABLE, redundancy for decay heat removal
is lost and, in the event of a loss of the remaining RHR loop, it would be
safer to initiate that loss from MODE 5 (s; 200 F) rather than MODE 4
(200 to < 350 F). 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.

!
|

l
'
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'

B 3.4.6
BASES

ACTIONS (continued) l
1

C.1 and C.2
i

if no loop is OPERABLE or in operation, except during conditions
t

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 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.

.-

SURVEILLANCE SR 3.4.6.1
REQUIREMENTS

This SR requires verification every 12 hours that one RCS or RHR loop is
in operation. Verification includes !!ow 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 secondary side narrow range water level is
212%. If the SG secondary side narrow range water levelis < 12%, 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 Frequency is considered adequate in view of other
indications available in the control room to alert the operator to the loss of
SG level.

i

SR 3.4.6.3

Verification that the required pump is OPERABLE ensures that an
additional RCS or RHR pump can be placed in operaticn, if needed, to

,

maintain decay heat removal and reactor coolant circulation. Verification |
is performed by verifying proper breaker alignment and power available i
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.

..
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BASES

REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

,
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

|

l

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 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
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 i

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 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. 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 two SGs with secondary side narrow range water levels 2 |
12% to provide an alternate method for decay heat removal.

|

APPLICABLE in MODE 5, RCS circulation is considered in the determination of the
SAFETY ANALYSES time available for mitigation of the accidental boron dilution event. The I

RHR loops provide this circulation.

McGuire Units 1 and 2 - B 3.4.7-1 Revision No. O
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RCS Loops - MDDE 5, Loops Fill:d
B 3.4.7 |

BASES

APPLICABLE SAFETY ANALYSES (continued)

RCS Loops-MODE 5 (Loops Filled) satisfy Criterion 4 of 10 CFR 50.36
(Ref.1).

!LCO The purpose of this LCO is to require that at least one of the RHR loops l

be OPERABLE and in operation with an additional RHR loop OPERABLE
or two SGs with cecondary side narrow range water level 212% 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 two SGs with their secondary side narrow
range water levels 212% Should the operating RHR loop fail, the SGs
could be used to remove the decay heat.

Note 1 permits all RHR pumps to be de-energized ' 1 hour per 8 hour
period. The purpose of the Note is to permit tests designed to validate
various accident analyses values. One of the tests performed during the
startup testing program is the validation of rod drop times during cold
conditions, both with and without flow. The no flow test may be
performed in MODE 3,4, or 5 and requires that the pumps be stopped for
a short period of time. The Note permits de-energizing of the pumps in
order to perform this test and validate the assumed analysis values, if
changes are made to the RCS that would cause a change to the flow
characteristics of the RCS, the input values must be revalidated by
conducting the test again. The 1 hour time period is adequate to perform
the test, and 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 initial startup 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 at least 10 F below
saturation temperature, so that no vapor bubble may form and |
possibly cause a natural circulation flow obstruction.

.

!

|

!
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RCS Loops - MODE 5, Loops Filled

|
BASES

LCO (continued)

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 the only time when such testing is safe and
possible.

Note 3 requires that the secondary side water temperature of each SG be I

s 50 F above each of the RCS cold leg temperatures or that pressurizer
water volume be < 92% (1600 ft ) before the start of a reactor coolani
pump (RCP) with an RCS cold leg temperature s 300 F. 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 flowif required. An OPERABLE SG can perform as a
heat sink when it has an adequate water level and is OPERABLE in
accordance with the Steam Generator Tube Surveillance Program.

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 secondary side narrow range water level of at least
two SGs is required to be 212%.

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 3.4.17 "RCS Loops-Test Exceptions";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

!

:

|
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RCS Loops - MODE 5, Loops Fill::d
B 3.4.7

BASES

ACTIONS A.1 and A.2

If one RHR loop is inoperable and the required SGs have secondary side
narrow range water levels < 12%, reduldancy for heat removal is lost.
Action must be initiated immediately to iestore a second RHR loop to
OPERABLE status or to restore the required SG secondary side water
levels. Either Required Action A.1 or Reg'Jired Action A.2 will restore
redundant heat removal paths. The immeoMte Completion Time reflects
the importance of maintaining the availability cf 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 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.

_

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

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 two SGs are OPERABLE by ensuring their
secondary side narrow range water levels are 212% ensures an
alternate decay heat removal method 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.

McGuire Units 1 and 2 B 3.4.7-4 Revision No. O

i

-
- -

. .

- - - _ _ _ _ _ - _



__ . --___ _ __

RCS Loops - MODE 5, Loops Fill:d
B 3.4.7

BASES
|

SURVEILLANCE REQUIREMENTS (continued)

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 narrow range water levelis 212% in at least
two SGs, 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.

REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
,

t

.
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RCS Loops-MODE 5, Loops Not Filled
B 3.4.8

.. B 3.4 RF. ACTOR COOLANT. SYSTEM (RCS)

B 3.4.8 RCS Loops-MODE 5, Loops Not Filled

BASES

BACKGROUND . in MODE 5 v.ith the RCS loops not filled, thb primary function of the
reactor coolant is the removal of decay heat generated in the fuel, and
the transfer of this heat to the component cooling water via the residual
heat removal (RHR) heat exchangers. The steam generators (SGs) are
not available as a heat sink when the loops are not filled. The secondary _
function of the reactor coolant is to act as a carrier for the soluble neutron
poison, boric acid.

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 paths be available to provide redundancy for heat
removal.

APPLICABLE in MODE 5, RCS circulation is considered in the determination of the
SAFETY ANALYSES time available for mitigation of the accidenU 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 (Ref.1).

LCO 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 controlleo 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 single failure considerations.

Note 1' permits all RHR pumps to be de-energized for s; 15 minutes when
switching from one loop to another. The circumstances for stopping both
RHR pumps are to be limited to situations when the outage time is short

McGuire Units 1 and 2 B 3.4.8-1 Revision No. 0<
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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

LCO (continued)

and core outlet temperature is maintained at least 10 F 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 s; 2 hours,
provided that the other loop is OPERABLE and in operation. This permits
periodic surveillance tests to be performed on the inoperable loop during
the only time when these tests are safe and possible.

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.

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:

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 3.4.7, "RCS Lcops-MODE 5, Loops Filled";
LCO 3.4.17, "RCS Loops-Test Exceptions";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation-Low Water Level" (MODE 6).

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 paths 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 invoMng a reduction of
RCS boron concentration must be suspended and action must be

!
|

|
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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES;

,

ACTIONS (continued)

initiated immediately to restore an RHR loop to OPERABLE status and;

operation. Boron dilution requires forced circulation for uniform dilution,,

and the margin to criticality must not be reduced in this type of operation.
The immediate Cornpletion Time reflects the importance of maintaining

]
-

operation for heat removal. The action to restore must continue until one
i

loop is restored to OPERABLE status and operation.
i

,

|

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS

This SR requires verification every 12 hours that one loop is in operation.
Verification includes flow rate, temperature, or pump status monitoring, i

'

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.

t

SR 3.4.8.2

I
Verification that the required number of pumps are OPERABLE ensures

. that an additional pump can be placed in operation, if needed, to maintain
1 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 administrative controls available and has been shown to.

be acceptable by operating experience.

REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

:

|

|
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Prsssurizer
B 3.4.9

8 3.4 REACTOR COOLANT SYSTEM (RCS) |
1

B 3.4.9 Pressurizer

l

BASES

l
BACKGROUND The pressurizer provides a point in the RCS where liquid and vapor are j

maintained in equilibrium under saturated conditions for pressure control I

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 contracticm during normal load
transients.

The pressure control components addressed by this LCO include the
pressurizer water level, the required heaters, and their controls and
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)," respectively.

The intent of the LCO is to ensure that a steam liubble exists in the
pressurizer prior to power operation to minimize .he consequences of
potential overpressure transients. The LCO alsci ensures that the initial
pressurizer level assumed in the safety analysis temains valid. Relatively
small amounts of noncondensible gases can inhbit 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 lowe r section of the
pressurizer vessel, keep the water in the pressurizer at saturation I
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 1

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 subcooling 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 single phase natural circulation and
decreased capabinty to remove core decay heat.

|

McGuire Units 1 and 2 B 3.4.9-1 Revision No. O



- -- - - . .

Pressurizer
.!B 3.4.9

BASES

APPLICABLE in MODES 1,2, and 3, the LCO requirement for pressurizer level to |
SAFETY ANALYSES remain within the required range is consistent with 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. I
,

in making this assumption, the analyses neglect the small fraction of |noncondensible gases normally present. '

1

Safety analyses presented in the UFSAR (Ref.1) do not take credit for I
pressurizer heater operation; however, an initial condition assumption of
the safety analyses is that the RCS is operating at normal pressure.

The maximum pressurizer water level limit satisfies Criterion 2 of 10 CFR
'

50.36 (Ref. 2). 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. 3), is the reason for
providing an LCO.

LCO The LCO requirement for the pressurizer to be OPERABLE with a water
'

volume s 1600 cubic feet, which is equivalent 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
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 safety analysis analytical assumptions.

The LCO requires two groups of OPERABLE pressurizer heaters, each
with a capacity 2150 kW, capable of being powered from either the
offsite power source or the emergency power supply. Only heater groups
A and B are capable of being powered from the emergency power
supply. 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 amount needed to maintain pressure 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

_

McGuire Units 1 and 2 B 3.4.9-2 Revision No. O
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; Pressurizar
B 3.4.9

BASES
l

APPLICABILITY. (continued)

operation during heatup and cooldown to avoid rapid pressure rises
i 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 offsite or

| emergency power supply. In the event of a loss of offsite power, the
i 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.

ACTIONS A.1 and A.2

Pressurizer water level control malfunctions or other plant evolutions may l
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 restore the plant to operation within the bounds of the safety analyses.
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 and restores
the unit to operation within the bounds of the safety analyses.

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.

Bd

if one required group of pressurizer heaters is inoperable, restoration is
required within 72 hours. The Completion Tirne of 72 hours is reasonable
considering the anticipation that a demand caused by loss of offsite
power would be unlikely in this period. Pressure control may be !

maintained during this time using normal station powered heaters. ]
!

!
1
,
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Pressuriz:r |
B 3.4.9 :

BASES |

ACTIONS (continued)

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.

i
'

SURVEILLANCE SR 3.4.9.1 '

REQUIREMENTS
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 corresponds to verifying the !

parameter each shift. The 12 hour interval has been shown by operating I
practice to be sufficient to regularly assess level for any deviation and )
verify that operation is within safety analyses assumptions. Alarms are i

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 I

capable of producing the minimum power and tb1 associated pressutizer
heaters are verified to be at their design rating. This may be done by
testing the power supply output and by performing an electrical check on
heater element continuity and resistance. The Frequency of 92 days is
considered adequate to detect heater degradation and has been shown
by operating experitace to be acceptable.

REFERENCES 1. UFSAR, Section 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

3. NUREG-0737, November 1980.
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Pressurizar Siftty Valves
B 3.4.10 |

l

B 3.4 REACTOR COOLANT SYSTEM (RCS) :

B 3.4.10 Pressurizer Safety Valves

.D. .ES:

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 pop type, 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 consideed independent components. The relief capacity for each
valve,420,000 lb/hr, is based on postulated overpressure transient
conditions resu! ting from a locked rotor. 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 increase in the pressurizer relief tank
'emperature or level.

Overpressure protection is required in MODES 1,2,3,4, and 5; however, '

in MODE 4, with one or more RCS cold leg temperatures s 300 F, and
MODE 5 and MODE 6 with the reactor vessel head on, overpressure
protection is provided by operating procedures and by meeting the
requirements cf LCO 3.4.12, " Low Temperature Overpressure Protection
'LTOP) System."

The upper pressure limit of +3% is consistent with the ASME requirement
(Ref.1) for lifting pressures above 1000 psig. The lower pressure limit of
2% is selected such that the minimum LCO lift pressure remains above

the uncertainty adjusted high pressure reactor trip : stpoint. The lift 1

'
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.

l

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 i

pressure.The consequences of exceeding the American Society of !

I

i
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Pressurizar Saf;ty Valvs
B 3.4.10

BASES

BACKGROUND (continued)

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 All accident and safety analyses in the UFSAR (Ref. 2) that require
SAFETY ANALYSES safety valve actuation assume operation of three pressurizer safety

valves to limit increases in RCS pressure. The overpressure protection
analysis (Ref. d) is also based on operation of three safety valves.
Accidents that could result in overpressurization if not properly terminated
include:

a. Uncontrolled rod withdrawal:

b. Loss of reactor coolant flow;

c. Loss of external electricalload;
5 i

d. Loss of normal feedwater;

e. Loss of all AC power to station auxiliaries;
i

f. Locked rotor; and

l
g. Turbine trip. l

i

Detailed analyses of the above transients are contained in Reference 2. |
'

Compliance with this LCO is consistent with the design bases and
accident analyses assumptions.

Pressurizer safety valves satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5).

i

LCO The three pressurizer safety valves are set to open at the RCS design
pressure 2485 psig, 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
up?ar pressure tolerance limit of +3% is consistent with the ASME
requirements (Ref.1) for lifting pressures above 1000 psig. The lower
pressure limit of -2% is selected such that the minimum LCO lift pressure
remains above the uncertainty adjusted high pressure reactor trip
setpoint.

,
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Pressurizer Safaty Valvas
B 3.4.10 i

BASES '

h LCO (continued)

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,;

; j

C

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 accider:ts. MODE 3 and portions1

~
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 all RCS cold leg
temperatures are s 300 F or in MODE 5 because LTOP is provided.
Overpressure protection is not required in MODE 6 with the reactor
vessel head removed.

.

'

The Note allows entry into MODES 3 and 4 with the lift settings outside,

3

| 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 each4

of the three valves. The 18 hour period is derived from operating
experience that hot testing can be performed in this timeframe.

.

ACTIONS M l

|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 Systern. An
inoperable safety valve coincident with an RCS overpressure event could ;
challenge the integrity of the pressure boundary. j

i

!
i

I
I

I
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Pressuriz:r Safety Valv:s
B 3.4.10

BASES

ACTIONS (continued)

B.1 and B.2

If the Required Action of A.1 cannot t,e 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
requirement does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MOD 5 4 with any RCS
cold leg temperatures s 300 F 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 any RCS cold leg
temperatures at or below 300 F, overpressure protection is provided by
the LTOP System. 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 SR 3.4.10.1
REQUIREMENTS

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% and - 2% of the nominal
setpoint of 2485 psig for OPERABILITY; however, the valves are reset to
* 1% during the Surveillance to allow for drift.

REFERENCES 1. ASME, Boiler and Pressure Vessel Code, Section Ill. j
,

2. UFSAR, Chapter 15.

3. UFSAR Section 5.2.

4. ASME, Boiler and Pressure Vessel Code, Section XI.

5. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

McGuire Units 1 and 2 B 3.4.10-4 Revision No. O
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Pressurizsr PORVs
B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)
4

B 3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

BASES
i

BACKGROUND The pressurizer is equipped with two types of devices for pressure relief:
pressurizer safety valves and PORVs. The PORVs are air operated,

valves that are controlled to open at a specific set pressure when the
pressurizer pressure increases and close when the pressurizer pressure

i 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 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.3

7 The PORVs may also be used for feed and bleed core cooling in the case
of multiple equipment failure events that are not within the design basis,,

such as a totalloss of feedwater.e

The PORVs, their block valves, and their controls are powered from the
vital buses that normally receive power from offsite power sources, but
are also capable of being powered from emergency power sources in the
event of a loss of offsite power. Three PORVs and their associated block
valves are powered from two separate safety trains (Ref.1).

The plant has three PORVs, each having a relief capacity of
210,000 lb/hr at 2335 psig. The functional design of the PORVs is based
on maintaining pressure below the Pressurizer Pressure-High reactor
trip setpoint following a step reduction of 50% of full load with steam
dump. In addition, the PORVs minimize challenges to the prctsurizer
safety valves and also may be used for low temperature overpressure
protection (LTOP). See LCO 3.4.12. " Low Temperature Overpressure
Protection (LTOP) System."

McGuire Units 1 and 2 B 3.4.11-1 Revision No. O
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Pressurizer PORVs
B 3.4.11

BASES
,

APPLICABLE Plant operators employ the PORVs to depressurize the RCS in response
SAFETY ANALYSES to certain plant transients if normal pressurizer spray is not available. For

the Steam Generator Tube Rupture (SGTR) event, the safety analysis
4

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 j;
<

PORVs are assumed to be used for manual RCS deprescurization, which 1.

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. '

;
I

The PORVs are assumed to operate in safety analyses for events that
! result in increasing RCS pressure for which departure from nucleate j

boiling ratio (DNBR) criteria are critical. By assuming PORV automatic
actuation, the primary pressure remains below the high pressurizer
pressure trip setpoint; thus, the DNBR calculation is more conservative.

|
,
'

Events that assume this condition include uncontrolled bank withdrawal at !

power, uncontrolled bank withdrawal from subcritical, and single rod |
: withdrawal at power (Ref. 2). i
;

{
4

Pressurizer PORVs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3),
c

1
4

j LCO The LCO requires the PORVs and their associated block valves to be
4 OPERABLE for manual operation to mitigate the effects associated with

an SGTR.s

:

[ By maintaining two PORVs and their associated block valves
OPERABLE, the single failure criterion is satisfied. Three PORVs are
required to be OPERABLE to meet RCS pressure boundary

4

requirements. The block valves are available to isolate the flow path,

through either a failed open PORV or a PORV with excessive 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. I
Irr. balances 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 j
operating power and pressure conditions of MODES 1 and 2.

4
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Pressurizar PORVs
B 3.4.11

BASES

APPLICABILITY (continued)

Pressure increases are less prominent in MODE 3 because trie 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 s 300*F,5, and 6 with the reactor vessel
head in place. LCO 3.4.12 addresses the PORV requirements in these
MODES.

|
A.CTIONS Note 1 has been added to clarify that all pressurizer PORVs are treated |

as separate entities, each with separate Completion Times (i.e., the i

Completion Time is on a component basis). The exception for
LCO 3.0.4, Note 2, permits entry into MODES 1,2, and 3 to perform
cycling of the PORVs or block valves to verify thev OPERABLE status.
Testing is not performed in lower MODES.

_A.,d

,

With the PORVs inoperable and capable of being manually cycled, either
the PORVs must be restored or the flow path isolated within 1 hour. The
block valves should be closed but power must be maintained to the
associated block valves, since removal of power would render the block
valve inoperable. Although a PORV may be designated inoperable, it
may be able to be manually opened and closed, and therefore, able to
perform its function. PORV inoperability may be due to seat leakage or
other causes that do not prevent manual use and do not create a
possibility for a small break LOCA. For these reasons, the block valve
may be closed but the Action requires power be maintained to the valve.
This Condition is only intended to permit operation of the plant for a
limited period of time not to exceed 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.

,

i

,
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B 3.4.11

BASES ;

l

i

ACTIONS (continued)

B.1. B.2. and B.3

If one or two PORVs are 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. If one
PORV is inoperable as a result of the Required Action C.2, then Required
Actions B.1 and B.2 are not applicable. The Completion Times of 1 hour
are reasonable, based on challenges to the PORVs during this time
period, and provide 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 one PORV that
remains OPERABLE, an additional 72 hours is provided to restore an
additior.al PORV to OPERABLE status when two PORVs are inoperable.
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 D. With only one PORV inoperable, operation may continue
provided Required Actions B.1 and B.2 are met.

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. The prime importance
for 'ne capability to close the block valve is to isolate a stuck open PORV.
Therefore, if the block valve cannot be restored to OPERABLE status

i within 1 hour, the Required Action is to place the PORV in the closed
position and remove power from the soienoid 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 inoperablo. The actions for
an inoperable PORV are not entered due to these actions, however, the
associated PORV is inoperable and must be included in subsequent
inoperability determinations. The Completion Time of 1 hour is
reasonable, based on the small ootential for challenges to the system
during this time period, and provides the operator time to correct the
situation.

.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 least MODE 3 within

1

6 hours and to MODE 4 within 12 hours. The allowed Completion Times I

!

1
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BASES

ACTIONS (continued)

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 three PORVs are inoperable and not capable of being manually cycled,
it is necessary to either restora 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
reasonabic, based on the small potential for challenges to the system
during this time and provides the operator time to correct the situation. If
one PORV is restored and two PORVs remain inoperable, then the plant
will be in Condition B with the time clock started at the original declaration
of having two PORVs inoperable, 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 two block valves are inoperable, it is necessary to either restore one
block valve within the Completion Time of 1 hour, or place the associated
PORVs in the closed position and restore one block valve within
72 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 three block valves are inoperable, it is necessary to place the
associated PORVs in the closed position and verify the PORVs closed
within 1 hour and restore at least one block valve withia 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.

McGuire Units 1 and 2 B 3.4.11-5 Revision No. O
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ACTIONS (continued)

H.1 and H.2

If the Required Actions of Condition F or G 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 MODE 3 within
6 hours and ta 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 mann.ir and

|
without challenging plant systems. In MODES 4 and 5, maintaining '

PORV OPERABILITY may be required. See LCO 3.4.12.

SURVEILLANCE SR 3.4.11.1
REQUIREMENTS

Block valve cycling verifies that the valve (s) can be closed if needed.
The basis for the Frequency of 92 days is the ASME Code, Section XI
(Ref. 4). If the block valve is closed to isolate a PORV that is capable of
being manually cycled, the OPERABILITY of the block valve is of
importance, because opening the block valve is necessary to permit the
PORV to be used for manual control of reactor pressure. If the block
valve is closed to isolate an otherwise inoperable PORV, the maximum
Completion Time to restore the PORV and open the block valve is
72 hours, 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 (i.e., completion of
the Required Actions fulfills the SR).

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 SGTk. The Frequency of
18 months is based on a typical refueling cycle and industry accepted
practice.

The SR is modified by a Note which states that the SR is required to be
performed in MODE 3 or 4 when the temperature of the RCS cold legs is
> 300 F consistent with Generic Letter 90-06 (Ref. 5).

McGuire Units 1 and 2 B 3.4.11 6 Revision No. 0
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Pressurizar PORVs
B 3.4.11

BASES

:

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.11.3

The Surveillance demonstrates that the emergency nitrogen supply can;

. be provided and is performed by transferring power from normal air
4

supply to emergency nitrogen supply and cycling the valves. The
Frequency of 18 months is based on a typical refueling cycle and industry.

accepted practice.,

A

REFERENCES 1. Regulatory Guide 1.32, February 1977.
,

2. UFSAR, Section 15.4.

i' 3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

4. ASME, Boiler and Pressure Vessel Code, Section XI. ;

; 5. Resolution of Generic issue 70," Power-Operated Relief Valve and !

: Block Valve Reliability," and Generic issue 94, " Additional Low- '

'

Temperature Overpressure Protection for Light-Water Reactors,"
| Pursuant to 10 CFR 50.54(f) (Generic Letter 90-06).

:
'

, . .

:
.

i

:
i

4

s

i
1

4

4.
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LTOP System
i

B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)

~ B 3.4.12 Low Temperature Overpressure Protection (LTOP) System
,

BASES
i

BACKGROUND The LTOP System controls 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 vesselis the limiting RCPB
component for demonstrating such protection. This specification ;
provides the maximum allowable actuation logic setpoints for the power
operated relief valves (PORVs) and LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," provides 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; 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 requires administrative control
of RCS pressure and temperature during heatup and cooldown to prevent
exceeding the specified limits.

This LCO provides RCS overpressure protection by having a minimum
coolant input capability and having adequate pressure relief capacity.
Limiting coolant input capability requires all but one centrifugal charging
pump or one safety injection pump incapable of injection into the RCS
and isolating the accumulators. The pressure relief capacity requires
either two redundant PORVs or a depressurized RCS and an RCS vent
of sufficient size. One PORV or the open RCS vent is the overpressure
protection device that acts to terminate an increasing pressure event.

With minimum coolant input capability, the ability to provide core coolant
adoition is restricted. The LCO does not require the makeup control

' McGuire Units 1 and 2 B 3.4.12-1 Revision No. O
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LTOP System
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BASES

BACKGROUND (continued)

system deactivated or the safety injection (SI) actuation circuits blocked.
Due to the lower pressures in the LTOP MODES and the expected core

i

decay heat levels, the makeup system can provide adequate flow via the !
makeup control valve. If conditions require the use of more than one

'

centrifugal charging pump for makeup in the event of loss of inventory,
then pumps can be made available through manual actions.

!

PORV Reauirements !
1

As designed for the LTOP System, each PORV is signaled to open if the
RCS pressure reaches 385 psig when the PORVS are in the "lo-press"
mode of operation. The LTOP actuation logic monitors both RCS
temperature and RCS pressure. The signals used to generate the;

; pressure setpoints originate from the safety related narrow range
'

pressure transmitters. The signals used to generate the temperature
; permissives originate from the wide range RTDs on cold leg C and hot

leg D. Each signalis input to the appropriate NSSS protection system
cabinet where it is converted to an internal signal and then input to a
comparator to generate an actuation signal. If the indicated pressure
meets or exceeds the bistable setpoint, a PORV is signaled to open.

! This Specification presents the PORV setpoints for LTOP. Having the
setpoints of both valves within the limits ensures that the Reference 1
limits will not be exceeded in any analyzed event.

When a PORV is opened in an increasing pressure transient, the release
of coolant will cause the pressure increase to slow and reverse. As the4

j PORV releases coolant, the RCS pressure decreases until a reset
j pressure is reached and the valve is signated to close. The pressure
; continues to decrease below the reset pressure as the valve closes.
|
:

RCS Vent Reauirements,
,

*

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 i

required vent capacity may be provided by one or more vent paths. ]

The vent path (s) must be above the level of reactor coc! ant, so as not to
drain the RCS when open.

McGuire Units 1 and 2 B 3.4.12-2 Rev9 ion No. O
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BASES

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel is
SAFETY ANALYSES adequately protected against exceeding the Reference 1 pit limits. In |

,

MODES 1,2, and 3, and in MODE 4'with RCS cold leg temperature i
exceeding 300 F, the pressurizer safety valves will prevent RCS pressure |

| from exceeding the Reference 1 limits. At about 300 F and below, !

overpressure prevention falls to two OPERABLE PORVs or to a
depressurized RCS and a sufficient sized RCS vent. Each of these

i means has a hmited overpressure relief capability.

The actual temperature at which the pressure in the P/T limit curvo falls
below the pressurizer safety valve setpoint increases as the reactor

| vessel material toughness decreases due to neutron embrittlement.
; Each time the P/T curves are revised, the LTOP System must be re-
| evaluated to ensure its functional requirements can still be met using the
l

PORV method or the depressurized and vented RCS condition.

Any change to the RCS must be evaluated against the Reference 4
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 Inout Tvoe Trans:ents

a. Inadvertent safety injection; or
|

b. Charging.1etdown flow mismatch.

Heat inout Tvoe Transients
,

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling; or
|

c. Reactor coolant 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, which either of the LTOP
overpressure protection means cannot handle:

a. Rendering all but one centrifugal charging pump or one safety
injection pump incapable of injection;

,

: b. Deactivating the accumulator discharge isolation valves in their

| closed positions; and ;
.

:
4

i McGuire Units 1 and 2 B 3.4.12-3 Revision No. 0
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1

I

APPLICABLE SAFETY ANALYSES (continued)

c. Disallowing start of an RCP if secondary temperature is more than
50 F above primary temperature in any one loop. LCO 3.4.6,
"RCS Loops-MODE 4," and LCO 3.4.7. "RCS Loops-MODE 5,
Loops Filled," provide this protection.

| The Reference 4 analyses demonstrate that either one PORV or the
i depressurized RCS and RCS vent can maintain RCS pressure below

limits when only one centrifugal charging pump or one safety injection
pump are actuated. Thus, the LCO allows only one centrifugal charging
pump or one safety injection pump OPERABLE during the LTOP,

MODES. Since neither one PORV nor the RCS vent can handle the
j pressure transient from accumulator injection when RCS temperature is
l low the LCO also requires the accumulators isolation when accumulator

pressure is greater than or equal to the maximum RCS pressure for the
existing RCS cold leg temperature allowed in LCO 3.4.3.

I The isolated accumulators must have their discnarge valves closed and
power removed.

|
! Fracture mechanics analyses established the temperature of LTOP

Applicability at 300 F.

The consequences of a small break 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 a maximum of one centrafugal
| charging pump OPERABLE and Si actuation enabled.

PORV Performance

| The fracture mechanics analyses show that the vessel is protected when
the PORVs are set to open at or below the specified limit. The setpoints

; are derived by analyses that model the performance of the LTOP
'

System, assuming the limiting LTOP transient of one centrifugal charging
pump or one safety injection pump injecting into the RCS. These
analyses consider pressure overshoot and undershoot beyond the PORV

j opening and closing, resulting fcom signal processing and valve stroke
! times. The PORV setpoints at or below the derived limit ensures the

Reference 1 P/T limits will be met.

! The PORV setpoints 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

McGuire Units 1 and 2 B 3.4.12-4 Revision No. O
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i

'

APPLICABLE SAFETY ANALYSES (continued) Ia

|
: determined using neutron fluence projections and the results of |

examinations of the reactor vessel materialirradiation surveillance '

specimens. The Bases for LCO 3.4.3, "RCS Pressure and Temperature l
(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.

4

5

RCS Vent Perfor,mance:

.

With the RCS depressurized, analyses show a vent size of 2.75 square
inches is capable of mitigating the allowed LTOP overpressure transient.

'

! a he capacity of a vent this size is greater than the flow of the limiting'

. transient for the LTOP c-Ciquration, one centrifugal charging pump or
I one safety injection pump OPERABLE, maintaining RCS pressure less
j than the maximum pressure on the P/T limit curve.

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.
I

i The LTOP System satisfies Criterion 2 of 10 CFR 50.36
i (Ref. 7).

.

LCO This LCO requires that the LTOP System is OPERABLE. The LTOP
:- System 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 permits a maximum of one
centrifugal charging pump or one safety injection pump capable of
injecting into the RCS and requires all accumulator discharge isolation
valves closed and immobilized when accumulato: 'ressure is greater
than or equal to the maximum RCS pressure for the existing RCS cold
leg temperature allowed in LCO 3.4.3.

The elements of the LCO that provide low temperature overpressure
mitigation through pressure relief are:

McGuire Units 1 and 2 B 3.4.12-5 Revision No. O
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'

LCO (continued) {

Two OPERABLE PORVs (NC-32B and NC-34A); ora.

A PORV is OPERABLE for LTOP when its block valve is open, its
lift setpoint is set to the specified limit and testing proves its
automatic ability to open at this setpoint, and motive power is
available to the valve and its control circuit,

b. A depressurized RCS and an RCS vent.

An RCS vent is OPERABLE when open with an area of
2 2.75 square inches. ;

Each of these methods of overpressure prevention is capable of
mitigating the limiting LTOP transient.

APPLICASILITY This LCO is applicable in MODE 4 when any RCS cold leg temperature is
s 300 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 300 F. When the reactor vessel head
is off, overpressurization cannot occur.

I
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 300 F.

Low temperature overpressure prevention is mcst 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 a Note stating that accumulator isolation
is only required when the accurnulator pressure is more than or at 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.

4

McGuire Units 1 and 2 B 3.4.12-6 Revision No. O
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|
ACTIONS LCO 3.0.4 is not applicable for entry into LTOP operation.

A.1. A.2.1. A.2.2.1. A.2.2.2.. A.3, and A.4,

'

With two centrifugal charging pumps, safety injection pumps, or a
combination of each, capable of injecting into the RCS, RCS

4

overpressurization is possible.
,

'

To immediately initiate action to restore restricted coolant input capability'

to the RCS reflects the urgency of removing the RCS from this condition.
Two pumps may be capable of injecting into the RCS provided the RHR

; suction relief valve is OPERABLE with the RCS cold leg temperature >
167 F or > 107 F and cooldown rate limited to 20 F, or if two PORVs are
secured open with the associated block valves open and power removed,
or with an RCS vent of 4.5 square inches. With both PORVS and block
valves secured open, or with an RCS vent of 4.5 square inches, there are
no credible single failures to limit the flow relief capacity. For the RHR,

relief valve to be OPERABLE, the RHR suction isolation valves must be
'

open and the relief valve setpoint at 450 psig consistent with the safety
analysis. The RHR suction relief valves are spring loaded, bellows type

; water relief valves with pressure tolerances and accumulation limits
; - established by Section lli of the American Society of Mechanical
} Engineers (ASME) Code (Ref. 3) for Class 2 relief valves.

.

Required Action A.1 is modified by a Note that permits two centrifugal
charging pumps capable of RCS injectio,. for s 15 minutes to allow for,

'

pump swaps.

4

B.1. C.1, and C.2
,

4

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.

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 > 300 F, an accumulator pressure of 639 psig cannot
exceed the LTOP limits if the accumulators are fully injected.
Depressurizing the accumulators below the LTOP limit also gives this
protection.

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.

McGuire Units 1 and 2 B 3.4.12-7 Revision No. O
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| ACTIONS (continued)

|. D.1 !

!

:
. i

in MODE 4 when any RCS cold leg temperature is s; 300 F, with onei

j 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.
L _ i

| 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.J and E.2
t.

,
'

The consequences of operational events that will overpressurize the RCS i

are more savere at lower temperature (Ref. 8). Thus, with one of the two '

PORVs inoperable in MODE 5 or in MODE 6 with the head on, all '

operations which could lead to a water solid pressurizer must be
suspended immediately and the Completion Time to restore two valves to
OPERABLE status is 24 hours.

The Completion Time represents a reasonable time to investigate and
| repair several types of relief valve failures without exposure to a lengthy

'

; period with only one OPERABLE PORV to protect against overpressure
! events.
.

;

i

p

1 - F.1 and F.2
1|.

if the Required Actions and associated Completion Times of Condition E
are not met, then alternative actions are necessary to establish the
required redundancy in relief capacity. This is accomplished by verifying
that the RHR relief valve is OPERABLE and the RHR suction isolation
valves open and the RCS temperature of the cold legs > 167 F. The
Completion Time of 1 hour reflects the importance of restoring the {!
required redundancy at lower RCS temperatures. R

G.1'

! ;

1
;.

The RCS must be depressurized and a vent must be established within I.

i- 8 hours when:
:

|

V

N|
'

!- McGuire Units 1 and 2 B 3.4.12-8 Revision No. 0
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~ ACTIONS (continued)

Both required PORVs are inoperable; ora.

b. A Required Action and associated Completion Time of Condition C,
D, E, or F is not met; or

c. The LTOP System is inoperable for any reason other than
Condition A, B, C, D, E, or F.

The vent must be sized 2 2.75 square inches to ensure that the flow
capacity is greater than that required for the worst case mast 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.

SURVEILLANCE SR 3.4.12.1 and SR 3.4.12.2
REQUIREMENTS

To minimize the potential for a low temperature overpressure event by
limiting the mass input capability, all but one centrifugal charging pump or
one safety injection pump are verified incapable of injecting into the RCS
and the accumulator discharge isolation valves are verified closed and
power removed.

The centrifugal charging pump and safety injection pump are rendered
incapable of injecting into the RCS through removing the power from the
pumps by racking the breakers out under administrative control. An
attemate method of LTOP control 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 I
accomplished through two valves in tho discharge flow path being closed. l

l

The Frequency of 12 hours is sufficient, considering other indications and
alarms available to the operator in the control ruom, to verify the required !
status of the equipment.

!

I
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.12.3

The RHR suction relief valve shall be demonstrated OPERABLE by
varifying the RHR suction isolation valves are open and by testing it in
accordance with the Inservice Testing Program. This Surveillance is only
required to be performed if the RHR suction relief valve is being used to
meet the Required Actions of this LCO.

The RHR suction valves are verified to be opened every 12 hours. The
Frequency is considered adequate in view of other administrative controls
such as valve status indications available to the operator in the control
room that verify the RHR suction valves remain open.

The ASME Code, Section XI (Ref. 9), test per Inservice Testing Program
verifies OPERABILITY by proving proper relief valve mechanical motion
and by measuring and, if required, adjusting the lift setpoint.

SR 3.4.12.4

The RCS vent of ;t 2.75 square inches is proven OPERABLE by verifying
its open condition either:

a. Once every 12 hours for a valve that canrot be locked,

b. Once every 31 days for a valve that is locked, sealed, or secured in
position. A removed pressurizer safety valve 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 3.4.12b. '

)
SR 3.4.12.5

The PORV block valve must be verified open every 72 hours to provide
.

'

the flow path for each required PORV to perform its function when
actuated. The valve must be remotely verified open in the main control
room. This Surveillance is performed if the PORV satisfies the LCO. |

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

McGuire Units 1 and 2 B 3.4.12-10 Revision No. O
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SURVEILLANCE REQUIREMENTS (continued)

valve can be closed in the event the PORV develops excessive leakage I
or does not close (sticks open) after relieving an overpressure situation.

The 72 hour Frequency is considered adequate in view of other ;
administrative controls available to the operator in the control room, such 1,
as valve position indication, that verify that the PORV block valve remains l

open.

SR 3.4.12.6 j

Performance of a COT is required within 12 hours after decreasing RCS I

temperature to s 300 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 allowed maximum limits. PORV actuation could
depressurize the RCS and is not required.

The 12 hour Frequency considers the unlikelihood of a low temperature I
overpressure event during this time. l

l

A Note has been added indicating that this SR is required to be met |
12 hours after decreasing RCS cold leg temperature to 5 300 F. The test I

must be performed within 12 hours after entering the LTOP MODES. I

SR 3.4.12.7

Performance of a CHANNEL CAllBRATION on each required PORV
actuation channelis required every 18 months to adjust the whole
channel so that it responds and the valve opens within the required range
and accuracy to known input.

REFERENCES 1. 10 CFR 50, Appendix G.

2. Generic Letter 88-11.

3. ASME, Boiler and Pressure Vessel Code, Section Ill.
,

4. UFSAR, Section 5.2.

5. 10 CFR 50, Section 50.46.
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REFERENCES (continued)
1

6. 10 CFR 50, Appendix K.'

7. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

8. Generic Letter 90-06.-
,

t

9. ASME, Boiler and Pressure Vessel Code, Section XI.

l

|

,

i
:

I

l
1

!

|
1

|

| \
,

i
;

!

l
-

:,,

|

J

l ;

! J

i

|

t-

|

.i

.

>

, - McGuire Units 1 and 2 - B 3.4.12-12 Revision No. O

n
, ,

,

t t 4, <r - ~+ < - - - - w - - *



I
- -

RCS Op rationti LEAKAGE
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 I

wear or mechanical deterioration. The purpose of the RCS Operationa!
LEAKAGE LCO is to limit system operation in the presence o! 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. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

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).

McGuire Units 1 and 2 B 3.4.13-1 Revision No. O
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L RCS Op3 rational LEAKAGE
!

B 3.4.13
l- BASES

APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses do not
SAFETY ANALYSES 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 (Ref. 3) for an
event resulting in steam discharge to the atmosphere assumes a 389 gpd
primary to secondary leakage as the initial condition (limited to 135 gpd
per SG). Any event in which the reactor coolant system will continue to
leak water inventory to the secondary side, and in which there will be a '

,

L

postulated source term associated with the accident, utilizes this leakage
value as an input in the analysis. These accidents include the rod
ejection accident, locked rotor accident, main steam line break, steam,

generator tube rupture and uncontrolled rod withdrawal accident. The
rod ejection accident, locked rotor accident and uncontrolled rod

| withdrawal accident yield a source term due to postulated fuel failure as a'

result of the accident. The main steam line break and the steam l

generator tube rupture yield a source term due to perforations in fuel pins
causing an iodine spike. Primary to secondary side leakage may escape

l the secondary side due to flashing or atomization of the coolant, or it may
mix with the secondary side SG water inventory and be released due to i

steaming of the SGs. The rod ejection accident is limiting compared to I
. the remainder of the accidents with respect to dose results. The dose !

results for each of the accidents delineated above are well within the 10 I

CFR 100 limits for the rod ejection accident, and below a small fraction of j

10 CFR 100 limits for the remainder of the accidents.

The RCS operational LEAKAGE satisfies Criterion 2 of 10 CFR 50.36
(Ref. 4).

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 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 that the containment
i air monitoring and containment sump level monitoring equipment
L can detect within a reasonable time period. Violation of this LCO

could result in continued degradation of the RCPB,if the LEAKAGE-

is from the pressure boundary.
,

I> . McGuire Units 1 and 2 B 3.4.13-2 Revision No. O



RCS Operational LEAKAGE I
B 3.4.13 l

BASES

LCO (continued)

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 or total LEAKAGE and is well within
the capability of the RCS Makeup System. Identified LEAKAGE
includes LEAKAGE captured by the pressurizer relief tank and
reactor coolant drain tank, as well as quantified LEAKAGE to the
containment from specifically known and located sources, but does
not include pressure boundary LEAKAGE 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 throuah All Steam Generators
(SGs)

Total primary to secondary LEAKAGE amounting to 389 gpd
through all SGs produces acceptable offsite doses in the accident
analysis. Violation of this LCO could exceed the offsite dose limits
for the previously described accidents. Primary to secondary
LEAKAGE must be included in the total allowable limit for identified
LEAKAGE.

e. Primary to Secondary LEAKAGE tnrouah Any One SG

The 135 gallons per day 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.

LCO 3.4.14, "RCS Pressure Isolation Valve (PlV) Leakage," measures
leakage through each individual PlV and can impact this LCO. Of the two
PlVs in series in each isolated line, leakage measured through one PlV
does not result in RCS LEAKAGE when the other is leak tight. If both
valves leak and result in a loss of mass from the RCS, the loss must be
included in the allowable unidentified LEAKAGE.

McGuire Units 1 and 2 B 3.4.13-3 Revision No. O,
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RCS Op: rational LEAKAGE
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BASES

ACTIONS .A_d

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.

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
acticn 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.

SURVEILLANCE SR 3.4.13.1
REQUIREMENTS

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 feedwater systerns.

The RCS water inventory balance must be performed with the reactor at
steady state operating conditions and near operating pressure.
Therefore, this SR is not required to be completed in MODES 3 and 4,

until 12 hours of steady state operation near operating pressure have
ber , c5 fished.

McGuire Units 1 and 2 B 3.4.13-4 Revision No. 0
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SURVEILLANCE REQUlf(EMENTS (continued)

Steady state operation i.s 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
operatior.al 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.

An early warning of pressure boundary LEAKAGE or unidentified
LEAKAGE is provided by tiie automatic systems that monitor the
containment atmosphere radioactivity and the containment sump level. It
should be noted that LEAKAGE past seals and gaskets is not pressure
boundary LEAKAGE.

These leakage detection systems are specified in LCO 3.4.15, 'RCS
Leakage Detection Instrumentation."

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.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.

2. Regulatory Guide 1.45, May 1973.

3. UFSAR, Section 15.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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!
B 3.4 REACTOR COOLANT SYSTEM (RCS) '

B 3.4.14 RCS Pressure isolation Valve (PlV) 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 PlVs as any two normally closed valves in
series within the reactor coolant pressure boundary (RCPB), which j

separate the high pressure RCS from an attached low pressure system. I
During their lives, these valves can produce varying amounts of reactor |
coolant leakage through either normal operational wear or mechanical '

deterioration. The RCS PlV Leakage LCO allows RCS high pressure
operation when leakage through these valves exists in amounts that do
not compromise safety,

i

|

The PlV leakage limit applies to each individual valve. Leakage through
two or more valves in series in a line will be measured during unit
operation by the unidentified and total RCS LEAKAGE calculations,
measured by a water inventory balance (SR 3.4.13.1).

Although this specification provides a limit on allowable PlV leakage rate,
its main purpose is to prevent overpressure failure of the low pressure
portions of connecting systems. The low pressure system interfaces 1
(RHR and Safety injection Systems) are provided with low capacity relief '

valves sufficient to relieve valve leakage considerably greater than
allowed by this specification. The leakage limit is an indication that the
PlVs between the RCS and the connecting systems are degraded or
degrading. PlV 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 significant contributor to
the risk of core melt. A subsequent study (Ref. 5) evaluated various PlV
configurations to determine the probability of intersystem LOCAs.

PlVs are provided to isolate the RCS from the following typically
connected systems:

a. Residual Heat Removal (RHR) System;

b. Safety injection System; and

c. Chemical and Volume Control System.

|

McGuire Units 1 and 2 B 3.4.14-1 Revision No. O
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BASES |

BACKGROUND (continued)
,

The PlVs are listed in the UFSAR, Table 5-5 (Ref. 6).

Violation of this LCO could result in continued degradation of a PlV, |
which could lead to overpressurization of a low pressure system and the i
loss of tho integrity of a fission product barrier.

i
'

APPLICABLE Reference 4 identified potentialintersystem LOCAs as a significant
SAFETY ANALYSES 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 j
a postulated failure of the PlVs, which are part of the RCPB, and the

|
subsequent pressurization of the RHR System downstream of the PlVs
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 PlV 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 PlVs can substantially reduce the probability of an
intersystem LOCA.

RCS PlV leakage satisfies Criterion 2 of 10 CFR 50.36 (Ref. 7).
1

LCO RCS PlV leakage is unidentified LEAKAGE into closed systems
connected to the RCS. 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 PlV 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 j

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 8 permits leakage testing at a lower pressure differential than
between the specified maximum RCS pressure and the normal pressure

'
i

of the connected system during RCS operation (the maximum pressure
differential) in those types of valves in which the higher service pressure

| McGuire Units 1 and 2 B 3.4.14-2 Revision No. O
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LCO (continued)

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 pover.

APPLICABILITY In MODES .,2,3, and 4, this LCO applies because the PlV leakage
potentialis 9%r. test when the RCS is pressurized. In MODE 4, valves in
the RHR flow poh are not required to meet the requirements of this LCO
when in, or during the transition to or from, the RHR mode of operation.

in MODES 5 and 6, leakage limits are not provided because the lower
reactor coolant pressure results in a reduced potential for leakage and for
a LOCA outside the containment.

ACTIONS The Actions are modified by two Notes. Note 1 provides :larification that
each flow path allows separate entry into a Condition. Ttiis is allowed
based upon the functionalindependence of the flow path. Note 2
requires an evaluation of affected systems if a PlV is inoperable. The
leakage may have affected system operability, or isolatior 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 Action A.1 is
modified by a Note that the valves used for isolation must meet the same
leakage requirements as the PlVs 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 restoring one leaking PlV. The 72 hour Completion
Time af;er exceeding the limit allows for the restoration of the leaking PlV
to OPERABLE status. This timeframe considers the time required to
complete this Action and the low probability of a second valve failing
during this period.

McGuire Units 1 and 2 B 3.4.14-3 Revision No. O
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ACTIONS (continued)

B.1 and B.2

If leakage cannot be reduced, or the other Required Actions
accomplished, the plant must be brought to a MODE in which the |
requirement does not apply. To achieve th') 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_a

The RHR interlock prevents the RHR suction isolation valves inadvertent
opening at RCS pressures in excess of the RHR systems design
pressure. If the RHR 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 j
accomplishes the purpose of the interlock function.

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing or each RCS PlV or isolation valve used
to satisfy Required Action A.1 is rs quired 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 PlVs in series, the leakage requirement applies to each valve
individually and not to the combined leakage across both valves. If the
PlVs 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 18 months, a typical refueling cycle, if
the plant does not go into MODE 5 for at least 7 days. The 18 month
Frequency is consistent with 10 CFR 50.55a(g) (Ref. 9) as contained in
the Inservice Testing Program, is within frequency allowed by the
American Society of Mechanical Engineers (ASME) Code, Section XI

.
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SURVEILLANCE REQUIREMENTS (continued),

I i
1 (Ref. 8), and is based on the need to perform such surveillances under

the conditions that apply during an outage and the potential for an :
unplanned transient if the Surveillance were performed with the reactor at !

pt"ver. |

In addition, testing must be performed once after the valve has been
opened by flow or exercised to ensure tight reseating. PlVs 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 limit4

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 9 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. PlVs 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

Verifying that the RHR interlock is OPERABLE ensures that RCS
pressure will not pressurize the RHR system beyond 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 < 425 psig to open the
"alves. This setpoint ensures the RHR design pressure will not be
exceeded and the RHR relief valves will not lift. The 18 month Frequency
is based on the need to perform the Surveillance under conditions that
apply during a plant outage. The 18 month Frequency is also acceptable
based on consideration of the. design reliability (and confirming operating
experience) of the equipment.

McGuire Units 1 and 2 B 3.4.14-5 Revision No. O
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REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).

3. 10 CFR 50, Appendix A, Section V. GDC 55.

4. WASH-1400 (NUREG-75/014), Appendix V, October 1975.

5. NUREG-0677, May 1980.

6. UFSAR Table 5-5.

7. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

8. ASME, Boiler and Pressure Vessel Code, Section XI.

9. 10 CFR 50.55a(g).
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

BASES

PACKGROUND 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. Regulatory Guide 1.45 (Ref. 2) describes
acceptable methods for selecting leakage detection systems.

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 signalis necessary to
permit proper evaluation of all unidentified LEAKAGE.

The primary method of detecting leakage into the Containment is
measurement of the Containment floor and equipment sump level. There
are small sumps located on either side of the containment outside the
crane wall. Any leakage would fall to the floor inside the crane wall and
run by a sump drain line to one of the two sumps. Any leakage outside
the crane wall would fall into the floor and gravity drain to these sumps.
The sump level rate of change, as calculated by the plant computer,
would indicate the leakage rate. This method of detection would indicate

;

in the Control Room a water leak from either the Reactor Coolant System i

or the Main Steam and Feedwater Systems. A 1 gpm leak (cumulative in |

both sump A and B) is detectable in 1 hour.

The containment ventilation condensate drain tank (CVCDT) level
change offers another means of detecting leakage into the containment.
An abnormal level increase would indicate removal of moisture from the
containment Dy the containment air coolers. When the CVCDT is used
as a leakage detection method, manual hourly logging of the CVCDT
level and calculation of reactor coolant leakage (if CVCDT level shows >
1 gpm increase) are required to satisfy the LCO requirements.

Th* raactor coolant contains radioactivity that, when released to thee

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* pCi/cc
radioactivity for particulate monitoring and of 10* pCi/cc radioactivity for
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BACKGROUND (continued)

gaseous monitoring are practical for these leakage detection systems.
Radioactivity detection systems are included for monitoring both
particulate and gaseous activities because of their sensitivities and rapid
responses to RCS LEAKAGE. When either the particulate or gaseous
radioactivity monitor is out of service for maintenance or failure, both
monitors may be affected because they share common sample tubing
and pump and flow instrumentation.

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 levels of the
containment atmosphere as an indicator of potential RCS LEAKAGE. A
1 F 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
levelinto the containment floor and equipment sump and condensate
level from air coolers. 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.

Ali temperature and pressure monitoring methods may also be used to
intar unidentified LEAKAGE to the containment. Containment
temperature and pressure fluctuate slightly during plant operation, but a

,

ase above the normally indicated range of values may indicate RCS |

leakage into the containment. The relevance of temperature and I
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. Tempe ature and pressure monitors are not required by,

this LCO.

i

APPLICABd.1 The need to evaluate the severity of an alarm or an indication is important
.

SAFETY ANALYSES 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 UFSAR (Ref. 3). Multiple instrument
locations are utilized, if needed, to ensure that the transport delay time of
the leakage from its source to an instrument location yields an acceptable
overall response time.

,

|
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APPLICABLE SAFETY ANALYSES (continued)

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. Ouickly 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.

I RCS leakage detection instrumentation satisfies Criterion 1
of 10 CFR 50.36 (Ref. 4).

| 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 smallleaks are i

detected in time to allow actions to place the plant in a safe condition,
I when RCS LEAKAGE indicates possible RCPB degradation.

The LCO is satisfied when monitors of diverse measurement means are !

available. Thus, the containment floor and equipment sump level
monitoring system and a gaseous radioactivity monitor, in combination i,

with a containment ventilation condensate drain tank level monitor or,

particulate radioactivity monitor, provides an acceptable minimum,

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 s 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 Required Actions are modified by a Note that indicater that the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when the containment floor and equipment sump level

I monitoring system and required radiation monitors are inoperable. This
allowance is provided because other instrumentation is available to
monitor RC9 leakage.

|
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RCS Lerk g3 Det ction instrum:ntation
B 3.4.15

BASES

ACTIONS (continued)

A.1 and A.2 '

With the containment floor and equipment sump level monitoring system
inoperable, no other form of sampling can provide the equivalent
information; however, the containment atmosphere radioactivity monitor
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 containment floor and equipment sump level
,

monitoring system 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 and B.2

With the gaseous 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, continued operation is allowed since diverse
indications of RCS LEAKAGE remain OPERABLE.

.

The 24 hour interval provides periodic information that is adequate to
.

detect leakage.
|
|

C.1 and 0.2
|

With the containment atmosphere particulate radioactivity monitor and
the containment ventilation condensate drain tank level monitor i
inoperable, the only means of detecting leakage is the containment floor
and equipment sump level monitoring system or the containment
atmosphere gaseous monitor. This Condition does not provide the
required diverse means of leakage detection. The Required Action is to |

restore either of the inoperable monitors to OPERABLE status within I

30 days to regain the intended leakage detection diversity. The 30 dayi 4

Completion Time ensures that the plant will not be operated in a reduced!

configuration for a lengthy time period.

McGuire Units 1 and 2 B 3.4.15-4 Revision No. 0
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RCS Leakaga D:t:ction Instrum:ntation
B 3.4.15

BASES

ACTIONS (continued)
|

D.1 and D.2

If a Required Action of Condition A, B, or C 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 ailowed Completion Times
are reasonable, based on operating experience, to reach the required
plant conditions from full power conditions in an orderly manner and

,

;

without chmienging plant systems.

E_j. ;

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 SR 3.4.15.1
REQUIREMENTS

|
SR 3.4.15.1 requires the performance of a CHANNEL CHECK of the j
required containment atmosphere radioactivity monitor. The check gives j
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. I

l

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 charnels. The
calibration verifies the accuracy of the instrument string, including the
instruments located inside containment. The Frequency of 18 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 Leakags Dstaction Instrum:ntation f

B 3.4.15
BASES 1

,

REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30. f
2. . Regulatory Guide 1.45.

3. UFSAR, Section 5.2.7.
9

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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RCS Sp;cific Activity
B 3.4.16

B 3.4 REACTOR COOLANT SYSTEM (RCS) I

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 j
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. j

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
|-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 i
dose consequences for typical site locations.

I

The parametric evaluations showed the potential offsite dose levels for a
SGTR accident were an appropriately small fraction of the 10 CFR 100 i
dose guideline limits. Each evaluation assumes a broad range of site ;

applicable atmospheric dispersion factors in a parametric evaluation.
l

|

APPLICABLE The LCO limits on the specific activity of the reactor coolant ensures that
SAFETY ANALYSES 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 generator (SG) tube leakage rate of 389 gpd. The safety
analysis assumes the specific activity of the secondary coolant at its limit
ol 0.1 pCi/gm DOSE EQUIVALENT l-131 from LCO 3.7.16, " 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.

McGuire Units 1 and 2 8 3.4.16-1 Revision No. O



_ _ _ _ __ _ _ -

RCS Specific Activity
B 3.4.16

BASES

APPLICABLE SAFETY ANALYSES (continued)

The analysis is for two cases of reactor coolant specific activity. One
case assumes specific activity at 1.0 pCi/gm DOSE EQUIVALENT l-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 l-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/E pCi/gm for gross specific activity. I

,

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 signalif the leakage
i

continues for a long enough time, although a manual trip is also credited
|after a conservatively long delay.
|

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 power operated relief valves and the main steam safety valves.
The unaffected SGs remove core decay heat by venting stearn to the
atmosphere until the cooldown ends.

1

The safety analysis shows the radiological consequences of an SGTR i

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 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 |-131.

The remainder of the at ove limit permissible lodine levels shown in
1

Figure 3.4.16-1 are acceptable because of the low probability of a SGTR !

accident occurring during the established 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 (Ref. 3).
!
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RCS Sp:cific Activity
B 3.4.16

BASES

LCO The specific lodine ac;ivity is limited to 1.0 pCi/gm DOSE EQUIVALENT
l-131, and the gross !pecific activity in the reactor coolant is limited to the
number of pCi/gm eq;al to 100 divided by E (average disintegration
energy of the sum of the average beta and gamma energies of the
coolant nuclides). The limit on DOSE EQUIVALENT |-131 ensures the
2 hour thyroid dose to an individual at the site boundary during the
Design Basis Accident (DBA) will be a small iraction 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 ex:eed the 10 CFR 100 dose guideline
limits.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS average temperature
2 500 F, operation within the LCO limits for DOSE EQUIVALENT |-131
and gross specific activity are necessary to contain the potential
consequences of an SGTR 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 radioacf My 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 I

With the DOSE EQUIVALENT |-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 continue to |
provide a trend.

The DOSE EQUIVALENT |-131 must be restored to within limits within
48 hours. The Completion Time of 48 hours is required, if the limit
violation rer,ulted from normaliodine 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

,
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RCS Specific Activity
B 3.4.16

BASES
|

ACTIONS (continued)

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.

E:1

With the gross specific activity in excess of the allowed limit, the unit
must be placed in a MODE in which the requirement does not apply.

The change within 6 hours to MODE 3 and RCS average temperature-

< 500 F lowers the saturation oressure of the reactor coolant below the i
| 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 500 F from full power conditions in an orderly manner and without

;
challenging plant systems.

I

C:1

if a Required Action and the associated Completion Time of Condition A
is not met or if the DOSE EQUIVALENT |-131 is in the unacceptable ;

region of Figure 3.4.16-1, the reactor must be brought to MODE 3 with |
RCS average temperature < 500 F 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 SR 3.4.16.1
REQUIREMENTS i

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. A gross radioactivity analysis shall consist of the
quantitative measurement of the total specific activity of the reactor

|
coolant except for radionuclides with half-lives less than 10 minutes and
all radiciodines. The total specific activity shall be the sum of the beta-
gamma activity in the sample within 2 hours after the sample is taken and
extrapc!ated back to when the sample was taken. Determination of the
contributors to the gross specific activity shall be based upon those
energy peaks identifiable with a 95% confidence level. The latest

i available data may be used for pure beta-emitting radionuclides. This
| Surveillance provides an indication of any increase in gross specific

activity.

McGuire Units 1 and 2 B 3.4.16-4 Revision No. O
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RCS Sp@cific Activity
B 3.4.16

-

BASES

|
'

SURVEILLANCE REQUIREMENTS (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 T.y at least 500 F. The 7 day Frequency considers the

' unlikelihood 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 I
activity is monitored every 7 days. The Frequency, between 2 and |
6 hours after a power change 215% RTP within a 1 hour period, is !
established because the iodine levels peak during this time following fuel i
failure; samples at other times would provide inaccurate results. !

l

SR 3.4.16.3

A radiochemical analysis for E determination is required every 184 days
(6 months) with the plant operating in MODE 1 equilibrium conditions.
The E determination directly relates to the LCO and is required to verify
plant operation within the specified gross activity LCO limit. The analysis
for E is a measurement of the average energies per disintegration for
isotopes with half lives longer than 10 minutes, excluding iodines. The
Frequency of 184 days recognizes E 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 equilibrium so the analysis for E is i

representative and not skewed by a crud burst or other similar abnormal
event.

REFERENCES 1. 10 CFR 100.11,1973.

2. UFSAR, Section 15.6.3.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

,

.
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RCS Loops-Test Exc:ptions
B 3.4.17

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.17 RCS Loops-Test Exceptions

BASES

BACKGROUND The primary purpose of this test exception is to provide an exception to
i LCO 3.4.4, "RCS Loops-MODES 1 and 2," to permit reactor criticality

under no flow conditions during certain PHYSICS TESTS (natural
circulation demonstration, station blackout, and loss of offsite power) to
be performed while at low THERMAL POWER levels. 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 power
plant as specified in GDC 1, " Quality Standards and Records" (Ref. 2).

The key objectives of a test program are to provide assurance that the
facility has been adequately designed to validate the analytical models
used in the design and analysis, to verify the assumptions used to predict
plant response, to provide assurance that installation of equipment at the
unit has been accomplished in accordance with the design, and to verify
that the operating and emergency procedures are adequate. Testing is
performed prior to initial criticality, during startup, and following low power
operations.

The tests will include verifying the ability to establish and maintain natural
circulation following a plant trip between 10% and 20% RTP, performing
natural circulation cooldown on emergency power, and during the
cooldown, showing that adequate boron mixture occurs and that pressure
can be controlled using auxiliary spray and pressurizer heaters powered
from the emergency power sources.

APPLICABLE The tests described above require operating the plant without forced
|

SAFETY ANALYSES convection flow and as such are not bounded by any safety analyses, j
However, operating experience has demonstrated this exception to be
safe under the present applicability. !

RCS Loops-Test Exceptions satisfy Criterion 3 of 10 CFR 50.36 (Ref.
| 3).

|
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RCS Loops - Test Exc:ptions
B 3.4.17

BASES

LCO This LCO provides an exemption to the requirements of LCO 3.4.4.

The LCO is provided to allow for the performance of PHYSICS TESTS in
MODE 2 (after a refueling), where the core cooling requirements aro
significantly different than after the core has been operating. Without the
LCO, plant operations would be held bound to the normal operating
LCOs for reactor coolant loops and circulation (MODES 1 and 2), and the
appropriate tests could not be performed.

In MODE 2, where core power level is considerably lower and the
associated PHYSICS TESTS must be performed, operation is allowed
under no flow conditions provided THERMAL POWER is s P-7 and the
reactor trip setpoints of the OPERABLE power level channels are set
s 25% RTP. This ensures, if some problem caused the plant to enter
MODE 1 and start increasing plant power, the Reactor Trip System (RTS)
would automatically shut it down before power became too high, and
thereby prevent violation of fuel design limits.

The exemption is allowed even though there are no bounding safety
analyses. However, these tests are performed under close supervision
during the test program and provide valuable information on the plant's
capability to cool down without offsite power available to the reactor
coolant pumps.

APPLICABILITY This LCO is applicable when performing low power PHYSICS TESTS
without any forced convection flow. This testing is performed to establish
that heat input from nuclear heat does not exceed the natural circulation
heat removal capabilities. Therefore, no safety or fuel design limits will
be violated as a result of the associated tests.

ACTIONS M

When THERMAL POWER is 2 the P-7 interlock setpoint 10%, the only
acceptable action is to ensure the reactor trip breakers (RTBs) are
opened immediately in accordance with Required Action A.1 to prevent
operation of the fuel beyond its design limits. Opening the RTBs will shut
down the reactor and prevent operation of the fuel outside of its design
limits.

McGuire Units 1 and 2 B 3.4.17-2 Revision No. O
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RCS Loops-Test Exc:ptions
' B 3.4.17.

BASES

4

SURVEILLANCE SR 3.4.17.1
REQUIREMENTS i

| Verification that the power level is < the P-7 interlock setpoint (10%) will
'

ensure that the fuel design criteria are not violated during the
performance of the PHYSICS TESTS. The Frequency of once per hour
is adequate to ensure that the power level does not eneed the limit.
Plant operations are conducted slowly during the penarmance of
PHYSICS TESTS and monitoring the power level once per hour is
sufficient to ensure that the power level does not exceed the limit.

SR 3.4.17.2 |

The power range and intermediate range neutron detectors and the P-7 |
interlock setpoint must be verified to be OPERABLE and adjusted to the
proper value. A COT is performed prior to initiation of the PHYSICS
TESTS. This will ensure that the RTS is properly aligned to provide the
required degree of core protection during the performance of the
PHYSICS TESTS.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.
|

2. 10 CFR 50, Appendix A, GDC 1,1988.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

,

|

i.
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Accumulators
B 3.5.1

; B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1. Accumulators
I

|

BASES-.
<

1

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 i
follows thereafter, and to provide Reactor Coolant System (RCS) makeup '

for a small break LOCA. !

l

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 l

phase, reactor coolant inventory has vacated the core through steam I
flashing and ejection out through the break. The core is essentially in - '

"

adiabatic heatup. The balance of accumulator inventory is then availab;e
- to help fill voids in the lower p' anum and reactor ve; el 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 par'tially 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. Intemal 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. The motor operated isolation valves are
interlocked by P-11 with the pressurizer pressure measurement channels
to ensure that the valves will automatically open as RCS pressure
increases to above the permissive circuit P-11 setpoint.

|

This interlock also prevents inadvertent closure of the valves during
normal operation prior to an accident. The valves will automatically open,
however, as a result of an Si signal. The isolation valves between the,

L accumulators and the Reector Coolant System are required to be open

b
.

>
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Accumulators I

B 3.5.1

BASES
i

!

BACKGROUND (continued) |
|

and power removed during unit operation. In that the subject valves are !
normally open and do not serve as an active device during a LOCA, the l
requirements of the Institute of Electrical and Electronic Engineers (IEEE)
Standard 279-1971 (Ref.1) is not applicable in this situation. Thereforo,
the subject valve control circuit is not designed to this standard.

1
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 The accumulators are assumed OPERABLE in both the large and
SAFETY ANALYSES small break LOCA analyses at full power (Ref. 2). 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 avMability of ECCS flow. In the early stages of a
LOCA, w:th 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 delivm fiow 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 I

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, the valves opening, and the pumps being loaded and deliverin0
full flow. The delay time is conservatively set with an additional 2
seconds to account for SI signal generation. During 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.

4
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Accumulators-
B 3.5.1

BASES

APPLICABLE SAFETY ANALYSES (continued),

L

The worst case small break LOCA analyses also assume a time delay
before pamped 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

1 then providing continued cooling. As break size decreases, the
accumulators, safety injection pumps, and centrifugal charging pumps all
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 centrifugal charging pumps
become solely responsible for terminating the temperature increase.

J_

,

This LCO helps to ensure that the following acceptance criteria
established for the ECCS by 10 CFR 50.46 (Ref. 3) will be met following

| - a LOCA:

| a. Maximum fuel element cladding temperature is s 2200 F;
I

'
-

b. Maximum cladding oxidation is s 0.17 times the total cladding
thickness before oxidation;

c. ' Maximum hydrogen generation from a zirconium water reaction is s
0.01 times the hypothetical amount that would be generated if all of
the metal in the cladding cylinders .orrounding the fuel, excluding
the cladding surrounding the plenum volume, were to react; and

d. Coro is maintained in a coolable geometry.

: Since the accumulators discharge during the blowdown phase of a . |

| LOCA,' they do not contribute directly to the long term cooling |

, requirements of 10 CFR 50.46. However, the boron content of the
accumulator water helps to maintain the reactor core subcritical after;-

[ reflood, thereby eliminating fission heat as an energy source for which
!

L cooling must be provided. |
1

For both the large and small break LOCA analyses, a nominal contained ]
3

| accumulator water volume is used. The contained water vohme is the
L same as the deliverable volume for the accumulators, since the
L ~ accumulators are emptied, once discharged. The large and small break
L LOCA analyses are performed with accumulator volumes that are 1

i

consistent with the LOCA evaluation models. To allow for operating
margin, values of 31.5 ft' are specified.

,

1The minimum boron concentration setpoint is used in the post LOCA
: sump boron concentration calculation. The calculation is performed to

assure reactor subcriticality in a post LOCA environment. Of particular.

.
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Accumulators
B 3.5.1

BASES

APPLICABLE SAFETi ANALYSES (continued)

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 with
accumulator pressures that are consistent with the LOCA evaluation
models. To allow for operating margin and accumulator design limits, a
range from 585 psig to 639 psig is specified. The maximum nitrogen
cover pressure limit prevents 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 (Ref. 4).

The accumulators satisfy Criterion 3 of 10 CFR 50.36 (Ref. 5).

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 accumulatore 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. 3) could be violated.

For an accumulator to be considered OPERABLE, the isolation valve
must be fully open, power removed above 1000 psig, and the limits
established in the SRs for contained volume, boron concentration, and
nitrogen cover pressure must be met. Additionally, the nitrogen and
liquid volumes between accumulators must be physically separate.

APPLICABILITY in MODES 1 and 2, ano i., 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.

McGuire Units 1 and 2 B 3.5.1-4 Revision No. O

_ _ _ _ _ _ _ _ _ _ _ .



. - _ _ _ _ _ -

Accumul: tors
B 3.5.1

BASES

APPLICABILITY (continued)

This LCO is only applicable at pressures > 1000 psig. At pressures
s 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. 3) limit of 2200 F.

In MODE 3, with RCS pressure s 1000 psig, and in MODES 4,5, and 6,
the accumulator motor operated 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 accumulators.

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 suberiticality or minimum boron precipitation time may be
reduced. The boron in the accumulators contributes to the assumption
that the combined ECCS 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 ECCS
water and an insignificant effect on core suberiticality during reflood.
Boiling of ECCS water in the core during reflood 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 for the plant. 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.

El

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 6

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.

McGuire Units 1 and 2 B 3.5.1-5 Revision No. O
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l BASES

ACTIONS (continued)

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 muct be
brought to MODE 3 within 6 hours and RCS pressure reduced to 5;
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 rnust be entered
immediately.

SURVEILLANCE SR 3.5.1.1
REQUIREMENTS '

Each accumulator valve should be verifieL 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 an 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 is typically performed using the
installed control room indication. 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,

,

l

l

McGuire Units 1 and 2 B 3.5.1-6 Revision No. O



- . . - . . . . - - - . - - - - - . - - - - - . - - . - - - . . . - . . . . - . - -

; Accumulators
| ~ B 3.5.1

,

;- ' BASES !
I

SURVEILLANCE REQUIREMENTS (continued).

,

SR 3.5.1.4
:<

The boron concentration should be verified to be within required limits forr
; 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 adaquate to identify changes that couki occur,

from mechanisms such as stratification or inleakage. Sampling the
affected accumulator within 6 hours after a 1% tank volume increase will
identify whether inleakage has caused a reduction in boron concentration
to below the required limit. It is not necessary to verify boron

i

concentration if the added 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. 6).

SR 3.5.1.5

Verification every 31 days that power is removed from each accumulator
isolation valve operator using the power disconnect switches in the
correct position when the RCS pressure is > 1000 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

i
control, the 31 day Frequency will provide adequate assurance that
power is removed.

This SR allows power to be supplied to the motor operated isolation
valves when RCS pressure is s 1000 psig, thus allowing operational ~
flexibility by avoiding unnecessary delays to manipulate the breakers

- during plant startups or shutdowns. Even with power supplied to the
valves, inadvertent closure is prevented by the RCS pressure interlock
associated with the valves.

- Should closure of a valve occur in spite of the interlock, the SI signal
provided to the valves would open a closed valve in the event of a LOCA.

-|
!

!

|
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ECCS-Operating i

,

'

B 3.5.2 - :

| i
;

. !
j-

.

. B 3.5 EMERGENCY CORE';OOLING SYSTEMS (ECCS)
;

!

B 3.5.2 ECCS--Operating *

! BASES

!
L 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; f|

,

b. Rod ejection accident; [,
,

c. Loss of secondary coolant accident, including uncontrolled steam '

or feedwater release; and !

!
, - d. Steam generator tube rupture (SGTR). i

(.

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 Cochnt System (RCS) through the cold legs. When sufficient I

water is remc.ved from the RWST to ensure that enough boron has been j
- added to maintain the reactor subcritical and the containment sumps ;
- have enough water to supply the required net positive suction head to the j

ECCS pumps, suction is switched to the containment sump for cold leg |
- recirculation. When the core decay heat has decreased to a level low |
- enough to be successfully removed without direct RHR pump injection i

flow, the RHR cold leg injection path is realigned to discharge to the .
.. auxiliary containment spray header. After approximately 7 hours, part of--

the ECCS flow is shifted to the hot leg recirculation phase to provide a i

w backflush which, for a cold leg break, would reduce the boiling in the top |
- of the core and prevent excessive boron concentration.- ;

The ECCS consists of three separate subsystems: centrifugal charging
+ ~ (high head), safety injection (SI) (intermediate head), and residual heat

- removal (RHR)(Iow head). Each subsystem consists of two redundant,
:

.

!' 100% capacity trains. 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.
'

|
; -.
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ECCS-Oper ting
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BASES

BACKGROUND (continued)

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 centrifugal charging pumps, the RHR pumps,
heat exchangers, and the Si pumps. Each of the three subsystems
consists of two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying 100% of the flow
required to mitigate the accident consequences. This interconnecting
and redundant subsystem design provides the operators with the ability to
utilize components from opposite 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 ECCS pumps. Mostly separate piping
supplies each subsystem and each train within the subsystem. The
discharge from the centrifugal charging pumps combines, then divides
again into four supply lines, each of which feeds the injection line to one
RCS cold leg. The discharge from the Si and RHR pumps divides and
feeds an injection line to each of the RCS cold legs. Throttle valves in
the Si lines are set to balance the 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. The flow split from the RHR lines
cannot be adjusted. Although much of the two ECCS trains are
composed of completely separate piping, certain areas are shared
between trains. The most important of these are 1) where both trains
flow through a single physical pipe, and 2) at the injection connections to
the RCS cold legs. Since each train must supply sufficient flow to the
RCS to be considered 100% capacity, credit is taken in the safety
analyses for flow to three intact cold legs. Any configuration which, when
combined with a single active failure, prevents the flow from either ECCS
pump in a given train from reaching all four cold legs injecdon points on
that train is unanalyzed and might render both trains of t',iat ECCS
subsystem inoperable.

For LOCAs that are too small to depressurize the RCS below the shutoff
head of the Si pumps, the centrifugal charging pumps sopoly water until
the RCS pressure decreases below the SI pump shuta ..,ad. During
this period, the steam generators are used to provide r. a of the core
cooling function.

During the recirculation phase of LOCA recovery, RHR pump suction is
transferred to the containment sump. The RHR pumps then supply the
other ECCS pumps. Initially, recirculation is through the same paths as
the injection phase. Subsequently, for large LOCAs, the recirculation
phase includes injection into both the hot and cold legs.

McGuire Units 1 and 2 B 3.5.2-2 Revision No. O
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BASES

BACKGROUND (continued)

The high and intermediate head subsystems of 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 moderator temperature coefficient is
i

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 ECCS 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.

i

The ECCS subsystems are actuated upon receipt of an Si signal. The
actuation of safeguard loads is accomplished in a programmed time i

sequence, if offsite power is available, the safeguard loads start
{immediately in the programmed sequence. if offsite power is not i

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 |
f%v/ is available to the core following a safety injection actuation.

The active ECCS components, along with the passive accumulators and
i

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).

APPLICABLE The LCO helps to ensure that the following acceptance criteria for the
SAFETY ANALYSES ECCS, established by 10 CFR 50.46 (Ref. 2), will be met following a

LOCA:

a. Maximum fuel e ament cladding temperature is s 2200 F;

b. Maximum cladding oxidation is s 0.17 times the total cladding
thickness before oxidation;

c. Maximum hydrogen generation from a zirconium water reaction is
s 0.01 times the hypothetical amount generated if all of the metalin
the cladding cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

McGuire Units 1 and 2 B 3.5.2-3 Revision No. O
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ECCS - Oper:tting
B 3.5.2

BASES'
| - .

L
APPLICABLE SAFETY ANALYSES (continued)

.

. 'd. Core is maintained in a coolable geometry; and

e. Adequate long term core cooling capability is maintained.
g

The LCO also limits the potential for a post trip retum to power following
an MSLB event and ensures that containment pressure and temperature .

' limits are met.

p . Each ECCS subsystem is taken credit for in a large break LOCA event at -
'

!' full power (Refs. 3 and 4). This event has the greatest potential to
challenge the limits on runout flow set by the manufacturer of the ECCS
pumps. It also sets the maximum response time for their actuation.
Direct flow from the centrifugal charging pumps and SI pumps is credited
in a small break LOCA event. The RHR pumps are also credited, for

!
~ larger small break LOCAs, as the means of supplying suction to these,

higher head ECCS pumps after the switch to sump recirculation. This
event established the flow and discharge head at the design point for the

i centrifugal charging pumps. The MSLB analysis also credits the Si and
centrifugal charging pumps. Although some ECCS flow is necessary to
mitigate a SGTR event, a s'. 3'e failure disabling one ECCS train is not

. the limiting single failure for .as transient. The SGTR analysis primary to
secondary break flow is increased by the availability of both centrifugal
charging and Si trains. Therefore, the SGTR analysis is penalized by
assuming both ECCS trains are operable as required by the LCO. The
OPERABILITY requirements for the ECCS are based on the following
LOCA analysis assumptions:

L
'

a. A large break LOCA event, with loss of offsite power and a single
failure disabling one ECCS train; and ;

i

b. A small break LOCA event, with a loss of offsite power and a single
'

| ' failure disabling one ECCS train.

During the blowdown stage of a LOCA, the RCS depressurizes as i
primary coolant is ejected through the break into the containment. The !

E nuclear reaction is terminated either by moderator voiding during large |l: breaks or control rod insertion for small breaks. Following
|

depressurization, emergency cooling water is injected into the cold leg 9,
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 (Ref. 3). 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.

|
f'
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B 3.5.2 i,

;

BASES
!

APPLICABLE SAFETY ANALYSES (continued)
,

it also ensures that the centrifugal charging and SI pumps will deliver '

sufficient water and boron during a small LOCA to maintain core . '

subcriticality. For smaller LOCAs, the centrifugal charging pump delivers !

sufficient fluid to maintain RCS inventory. 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 (Ref. 5).

j:

LCO . In MODES 1,2, and 3, two independent (and redundant) ECCS trains are
required to ensure that sufficient ECCS flow is available, assuming a

' single failure affecting either 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, an ECCS train consists of a centrifugal charging
subsystem, an Si subsystem, and an RHR subsystem. Each train
includes the piping, instruments, and controls to ensure an OPERABLE i

flow path capable of taking suction from the RWST upon an SI signal and
automatically transferring suction to the containment sump.

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
ECCS pumps and their respective supply headers to each of the four cold
leg injection nozzles. In the long term, this flow path may be switched to
take its supply from the containment sump and to supply its flow to the
RCS hot and cold legs. The flow path for each train must maintain its
designed independence to ensure that no single failure can disable both
ECCS trains.

E

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 in the lower MODES. The centrifugal charging
pump performance is based on a small break LOCA, which establishes

' the pump performance curve and has less dependence on power. The,

Si pump performance requirements are based on a small break LOCA.
For both of these types of pumps, the large break LOCA analysis
depends only on the flow value at containment pressure, not on the
shape of the ficw versus pressure curve at higher pressures. MODE 2
.and MODE 3 requirements are bounded by the MODE 1 analysis,

,

i
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B 3.5.2

BASES

APPLICABILITY (continued)

This LCO is only applicable in MODE 3 and above. Below MODE 3, the
Si signal setpoint is manually bypassed by operator control, and system
functional requirements are relaxed as described in LCO 3.5.3, "ECCS-
Shutdown."

As indicated in the Note, the flow path may be isolated for 2 hours in
MODE 3, under contiolled conditions, to perform pressure isolation valve
testing per SR 3.4.14.1. The flow path is readily restorable from the
control room,

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 3.9.5, " Residual Heat Removal (RHR) and Coolant Circulation-
High Water Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and
Coolant Circulation-Low Water Level."

4

ACTIONS M.

With one or more trains inoperable and at least 100% of the ECCS flow
equivalent to a single OPERABLE ECCS train 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. 6) 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 component in a train does not render
the ECCS incapable of performing its function. Neither does the
inoperability of two different components, 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 a single OPERABLE ECCS train remains
available. This allows increased flexibility in plant operations under
circumstances when components in opposite trains are inoperable.

!
,

l
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ACTIONS (continued)

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. 6) has shown that the impact of having one full ECCS train
inoperable is sufficiently small to justify continued operation for 72 hours.

Reference 7 describes situations in which one component, such as an;

RHR crossover valve, can disable both ECCS trains. With one or more
component (s) inoperable such that 100% of the flow equivalent to a
single OPERABLE ECCS train is not available, the facility is in a condition
outside the accident analysis. Therefore, LCO 3.0.3 must be immediatelyi

i entered.

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.

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

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 both ECCS trains inoperable. Securing these valves using
the power disconnect switches 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 7, that
can disable the function of both ECCS trains 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 ECCS flow paths provides assurance that the
proper flow paths will exist for ECCS operation. This SR does not apply
to valves that are locked, sealed, or otherwise secured in position, since

j these were verified to be in the correct position prior to locking, sealing,
!
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i
SURVEILLANCE REQUIREMENTS (continued)

or securing. A valve that receives an actuation signal is allowed to be in I
a nonaccident position provided the valve will automaticaly reposition |
within the proper stroke time. This Surveillance does not require any I
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.

|

This Frequency has been shown to be acceptable through operating |
experience.

,

SR 3.5.2.3
|

With the exception of the operating centrifugal charging pump, the ECCS
pumps are normally in a standby, nonoperating mode. As such, flow path
piping has the potential to develop voids and pockets of entrained gases.
Maintaining the piping from the ECCS pumps to the RCS full of water by
venting the ECCS pump casings and accessible discharge piping high
points ensures that the system will perform properly, injecting its full
capacity into the RCS upon demand. This will also prevent water
hammer, pump cavitation, and pumping of noncondensible gas (e.g., air,
nitrogen, or hydrogen) into the reactor vessel following an SI signal or

.

'during shutdown cooling. The 31 day Frequency takes into consideration
the gradual nature of gas accumulation in the ECCS piping and the
procedural controls governing system operation.

SR 3.5.2.4
j

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 i

ASME Code provides the activities and Frequencies necessary to satisfy<

the requirements.

i

L McGuire Units 1 and 2 B 3.5.2-8 Revision No. 0
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! ECCS-Op rcting
B 3.5.2

BASES+

SURVEILLANCE REQUIREMENTS (continued)

SR 0.5.2.5 and SR 3.5.2.6

These Surveillances demonstrate that each automatic ECCS valve
actuates to the required position on an actual or simulated SI signal and.

that each ECCS pump starts on receipt of an actual or simulated SI
,

;
signal. This Surveillance is not required for valves that are locked, '

sealed, or otherwise secured in the required position under administrative
controls. The 18 month Frequency is based on the need to perform
these Surveillances 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 18 month Frequency is also
acceptable based on considsration 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 3.5.2.7

Th4 position of throttle valves in the flow path on an SI signal is
net.essary for proper ECCS performance. These valves have

i
mechanical locks to ensure proper positioning for restricted flow to a
ruptured cold leg, ensuring that the other cold legs receive at least the
required minimum flow. The 18 month Frequency is based on the same
reasons as those stated in SR 3.5.2.5 and SR 3.5.2.6. !

SR 3.5.2.8

Periodic inspections of the containment sump suction inlet ensure that it
is unrestricted and stays in proper operating condition. The 18 month
Frequency is based on the need to perform this Suiveillance under the
conditions that apply during a plant outage and on the need to have
access to the location. This Frequency has been found to be sufficient to
deieci abnormil d6gredation and is confirmed by operating experience.

i

i-
!
'
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ECCS - Operating
| B 3.5.2

'

|

| BASES
1
' '

.

| REFERENCES 1. 10 CFR 50, Appendix A, GDC 35. '

2. 10 CFR 50.46. !

3. UFSAR, Section 6.2.1. ii

!
' 4. UFSAR, Chapter 15.

|

| 5. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

6. NRC Memorandum to V. Stello, Jr., from R.L Baer,
,

" Recommended Interim Revisions to LCOs for ECCS '

Components," December 1,1975.

'
7. IE Information Notice No. 87-01.

,

:

)
.

!

i

|

\^
f-
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ECCS-Shutdown
B 3.5.3 ;

i

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, the required ECCS train consists of two separate j
;

!' - subsystems: centrifugal charging (bigh head) and residual heat rert oval 3

(RHR) (Iow head). i
|

The ECCS flow paths consist of piping, valves, heat exchangers, and I

pumps such that water from the refueling water storage tank (RWST) can
be injected into the Reactor Coolant System (RCS) following the

'

- accidents described in Bases 3.5.2. j
t

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also applies )' SAFETY ANALYSES 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 r~1uced. It is understood in
these reductions that certain 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. ,

. . ..
. y

. Only one train of ECCS is 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. i, ,

,

d

LCO in MODE 4, one of the two independent (and redundant) ECCS trains is -

required to be OPERABLE to ensure that sufficient ECCS flow is - |
available to the core following a DBA. I

,

in MODE 4, an ECCS train consists of a centrifugal charging subsystem
and an RHR subsystem. Each train includes the piping, instruments, and 1

'

controls to ensure an OPERABLE flow path capable of taking suction
from the RWST and transferring suction to the containment sump.

|1
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
:

s

,

!

| McGuire Units 1 and 2 - B 3.5.3-1 Revision No. 0
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ECCS - Shutdown
B 3.5.3

BASES

LCO (continued)

ECCS pumps and their respective supply headers to each of the four cold
leg injection nozzles. In the long term, this flow path may be switched to
take its supply from the containment sump and to deliver its flow to the
RCS hot and cold legs.

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 350 F, one OPERABLE ECCS
train 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 3.9.5. " Residual Heat Removal (RHR) and Coolant Circulation-
High Water Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and
Coolant Circulation-Low Water Level."

ACTIONS M

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 i
RHR pump and heat exchangers. The Completion Time of immediately i
to initiate actions that would restore at least one ECCS RHR subsystem I|

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 attemate
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.

| McGuire Units 1 and 2 B 3.5.3-2 Revision No. 0
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ECCS - Shutdown
B 3.5.3

BASES

!

ACTIONS (continued)

E.1

With no ECCS high head subsystem OPERABLE, due to the inoperability
of the centrifugal charging pump or flow path from the RWST, the plant is
not prepared to provide high pressure response to Design Basis Events
requiring SI. The 1 hour Completion Time to restore at least one ECCS
high head subsystem to OPERABLE status ensures that prompt action is
taken to provide the required cooling capacity or to initiate actions to
place the plant in MODE 5, where an ECCS train is not required.

,

l

_C_a |

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, I
to reach MODE 5 in an orderly manner and without challenging plant I
systems or operators.

SURVEILLANCE SR 3.5.3.1
REQUIREMENTS

The applicable Surveillance descriptions from Bases 3.5.2 apply. This
SR is modified by a Note that allows an RHR train to be considered
OPERABLE during PlV testing and 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, if necessary.

REFERENCES The applicable references from Bases 3.5.2 apply.

,

McGuire Units 1 and 2 B 3.5.3-3 Revision No. O
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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 :
pool during refueling and makeup operations,' and to the ECCS and the !

'

Containment Spray System during accident conditions.

The RWST supplies both trains of the ECCS and the Containment Spray !
System through separato supply headers during the injection phase of a - i

loss of coolant accident (LOCA) recovery. A motor operated isolation ;

valve is provided in each header to isolate the RWST once the system
has been transferred to the recirculation mode. The recirculation mode is I
entered when pump suction is transferred to the containment sump )
following receipt of the RWST-Low Level signal. Use of a single RWST -
to supply both trains of the ECCS and Containment Spray System is
acceptable since the RWST is a passive component, and since injection

: phase passive f,ailures are not required to be assumed to occur
coincidentally with Design Basis Events.

i

The switchover from normal operation to the injection phase of ECCS
. operation requires changing centrifugal charging pump suction from the
CVCS volume control tank (VCT) to the RWST through the use of
isolation valves.

During normal operation in MODES 1,2, and 3, the safety injection (SI)
and residual heat removal (RHR) pumps are aligned to take suction from

|. the RWST. I
|

|; The ECCS pumps are provided with recirculation lines that ensure each ;

L pump can maintain minimum flow requirements when operating at or - i

near shutoff hee.d conditions. 1

When the suction for the ECCS and Containment Spray System pumps
is transferred to the containment sump, the RWST flow paths must be
isolated to prevent a release of the containment sump contents to the

|' RWST, which could result in a release of contaminants to the j
'

' atmosphere and the eventual loss of suction head for the ECCS pumps. 1

This LCO ' nsures that:e

a. The RWST contains sufficient borated water to support the ECCS
'

during the injection phase;,.

:
>
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RWST -

B 3.5.4 i

IBASES'

BACKGROOND (continued)
i

b. Sufficient water volume exists in the containment sump to support i
continued operation of the ECCS and Containment Spray System :

pumps at the time of transfer to the recirculation mode of cooling;
and

,

|
t

c. The reactor remains subcritical following a LOCA.

Insufficient water in the RWST could result in insufficient cooling capacity !
wher, the transfer to the recirculation mode occurs. Improper boron

,

concentrations could result in a reduction of SDM or excessive boric'ac'd 1
'. J precipitation in the core following the LOCA, as well as excessive cause :

stress corrosion of mechanical components and systems inside the '

- containment.

i

APPLICABLE . During accident conditions, the RWST provides a source of borated
SAFETY ANALYSES water to the ECCS and Containment Spray System pumps.1 As such, it 1

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 j
analyses conceming 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 Systems." ;

- These analyses are used to assess changes to the RWST in order to
evaluate their effects in relation to the acceptance limits in the analyses, j

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 due to the location of
. the piping connection. The ECCS water boron concentration is an explicit'

assumption in the main steam line break (MSLB) analysis to ensuro theo

i _ required shutdown capability. This assumption is important in ensuring
the required shutdown capability. Although the maximum temperature is
a conservative assumption in the feedwater line break analysis, SI

! termination occurs very quickly in this analysis and long before significant
| RCS heatup occurs. The minimum temperature is an assumption in the

'

MSLB actuation analyses.

For a large break LOCA analysis, the RWST level setpoint equivalent to
the minimum water volume limit of 372,100 gallons and the lower boron
concentration limits listed in the COLR are used to compute the post,

m

C
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RWST I

B 3.5.4 |

BASES

l

APPLICABLE SAFETY ANALYSES (continued) I
l

LOCA sump boron concentration necessary to assure suberiticality. The
large brer'' 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 as listed in the COLR is used to
,

determine the maximcm allowable time to switch to hot leg recirculation j
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 70 F. If the lower
temperature limit is violated, the containment spray further reduces
containment pressure, which decreases the saturated steam specific

.

volume. This means that each pound of steam generated during core !
reflood tends to occupy a larger volume, which decreases the rate at !
which steam can be vented out the break and increases peak clad '

temperature. The upper temperature limit of 100 F, plus an allowance for
temperature measurement uncertainty, is used in the containment

;

OPERABILITY analysis. Exceeding this temperature will result in higher '

containment pressures due to reduced containment spray cooling
capacity. 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 (Ref. 2).

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 adequa's
levelin the containment sump to sup,nort ECCS and Containment Spray
System pump operation in the recirculation mode.

To be considered OPERABLE, the RWST must meet the water volume,
boron concentration, and temperature limits established in the SRs.,

APPLICABILITY 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

McGuire Units 1 and 2 B 3.5.4-3 Revision No. 0
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RWST -
B 3.5.4

BASES

i

APPLICABILITY (continued): ,

!

OPERABLE to support their operation. Core cooling requirements in
MODE 5 are addressed by LCO 3.4.7, "RCS Loops--MODE 5, Loops j
Fil:ed," and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled." !.

MODE 6 core cooling requirements are addressed by LCO 3.9.5, ;

; " Residual Heat Removal (RHR) and Coolant Circulation-High Water j
| Level," and LCO 3.9.6,," Residual Heat Removal (RHR) and Coolant 1

Circulation-Low Water Level." !

|

|
ACTIONS - M'

| '

i
With RWST boron concentration or borated water temperature not within ;
limits, they must be returned to within limits within 8 hours. Under these

i
conditions neither the ECCS nor the Containment Spray System can-

.!
perform its design function. Therefore, prompt action must be taken to -

|L 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 ~
forinjection.

!

.g1 ~

With the RWST inoperable for reasons other than Condition A (e.g.,
'

water volume), it must be restored to OPERABLE status within 1 hour.
1

in this Condition, neither the ECCS nor the Containment Spray System
'

. can perform its design function. Therefore, prompt action must be taken j
to restore the tank to OPERABLE status or to place 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- i
simultaneously affecting redundant trains. !

C.1 and_Q.2 i

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 -
,

i 36 hours. The allowed Completion Times are reasonable, based on
L operating experience, to reach the required plant conditions from full ;

power conditions in an orderly manner and without challenging plant {
>

; systems,
t
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RWST
B 3.5.4

BASES

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS

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.

SR 3.5.4.2

The RWST water volume should be verified e' ,r j 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 and Containment
Spray 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.

SR 3.5.4.3 |

The boron concentration of the RWST should be verified every 7 days to
,

be within the required limits. This SR ensures that the reactor will remain i

suberitical following a LOCA and that the boron content assumed for the
injection water in the MSLB analysis is available. 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 volume is normally stable, a 7 day sampling
Frequency to verify boron concentration is appropriate and has been
shown to be acceptable through operating experience.

.

REFERENCES 1. UFSAR, Chapter 6 and Chapter 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

:

.
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Seal Inj:ction Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 SealInjection Flow

BASES

BACKGROUND This LCO is applicable only to those units that utilize the centrifugal
charging pumps for safety injection (SI). The function of the seal
injection throttle valves during an accident is similar to the function of the
ECCS throttle valves in that each restricts flow frorn the centrifugal
charging pump header to the Reactor Coolant System (RCS).

The restriction on reactor coolant pump (RCP) seal injection flow limits
the amount of ECCS flow that would be diverted from the injection path
following an accident. This limit is based on safety analysis assumptions
that are required because RCP seal injection flow is not isolated during
St.

APPLICABLE All ECCS subsystems are taken credit for in the large break loss of
- SAFETY ANALYSES coolant accident (LOCA) at full power (Ref.1). The LOCA analysis

establishes the minimum flow for the ECCS pumps. The centrifugal
charging pumps are also credited in the small break LOCA analysis. This
analysis establishes the flow and discharge head at the design point for
the centrifugal charging pumps. The stear nenerator tube rupture and i

main steam line break event analyses also credit the centrifugal charging j
pumps, but do not set the limits on their flow requirements. Reference to

~

these analyses is made in assessing changes to the Seal Injection
System for evaluation of their effects in relation to the acceptance limits
in these analyses.

This LCO ensures that seal injection flow of 5 40 gpm, with centrifugal
charging pump operating and charging flow control valve full open, will be
sufficient for RCP seal integrity but limited so that the ECCS trains will be

]capable of delivering sufficient water to match boiloff rates soon enough
to minimize uncovering of the core following a large LOCA. It also |
ensures that the centrifugal charging pumps will deliver sufficient water i
for a small LOCA and sufficient boron to maintain the core subcritical for
a large LOCA. For smaller LOCAs, the charging pumps alone deliver 4

sufficient fluid to overcome the loss and maintain RCS inventory. Seal
injection flow satisfies Criterion 2 of 10 CFR 50.36 (Ref. 2).

i-

s
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S::alInj:ction Flow !
B 3.5.5

BASES

LCO The intent of the LCO limit on seal injection flow is to make sure that flow
through the RCP seal water injection line is low enough to ensure that
sufficient centrifugal charging pump injection flow is directed to the RCS
via the injection poir,ts (Ref. 3).

The LCO is not strictly a flow limit, but rather a flow limit based on a flow
line resistance. In order to establish the proper flow line resistance, a
minimum pressure differential and flow must be known. The flow line
resistance is determined by assuming that the RCS pressure is at normal
operating pressure and that the centrifugal charging pump discharge ;

pressure is greater than or equal to the applicable value specified in the i

test acceptance criteria. Since the test acceptance criteria head curve
ensures the centrifugal charging pumps are capable of delivering the flow j
assumed in the LOCA analyses, the minimum pressure differentialis
satisfied by verifying the centrifugal charging pump is operating. A
reduction in RCS pressure would result in more flow being unverted to the
RCP seal injection line than at normal operating pressure. The valve

;

settings established at the prescribed minimum pressure differential |

result in a conservative valve position should RCS pressure decrease.
The additional modifier of this LCO, the charging flow control valve being {
full open, is required since the valve is designed to fail open unless i

motive air is available. With the operating pump and control valve
position as specified by the LCO, a flow limit is established it is this flow
limit that is used in the accident analyses.

The limit on seal injection flow, combined with the minimum pressure
differential and an open wide condition of the charging flow control valve,
must be met to render the ECCS OPERABLE. If these conditions are not
met, the ECCS flow might not be as much as assumed in the accident
analyses.

APPLICABILITY In MODES 1,2, and 3, the seal injection flow limit is dictated by ECCS
flow requirements, which are specified for MODES 1,2,3, and 4. The
seal injection flow limit is not applicable for MODE 4 and lower, however,
because high sealinjection flow is less critical as a result of the lower
initial RCS pressure and decay heat removal requirements in these
MODES. Therefore, RCP seal injection flow must be limited in
MODES 1,2, and 3 to ensure adequate ECCS performance.

, ACTIONS A.1

With the seal injection flow exceeding its limit, the amount of high head
safety injection flow available to the RCS may be reduced. Under this
Condition, action must be taken to restore the flow to below its limit. The

| McGuire Units 1 and 2 B 3.5.5 2 Revision No. 0
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Sul Inj:ction Flow
B 3.5.5

BASES

ACTIONS (continued)

operator has 4 hours from the time the flow is known to be above the limit
to correctly position the manual valves and thus be in compliance with the
accident analysis. The Completion Time minimizes the potential
exposure of the plant to a LOCA with insufficient injection flow and !
provides a reasonable time to restore seal injection flow within limits.
This time is conservative with respect to the Completion Times of other i

ECCS LCOs; it is based on operating experience and is sufficient for
taking corrective actions by operations personnel.

I

B.1 and B.2

When the Required Actions cannot be completed within the required
Completion Time, a controlled shutdown must be initiated. The
Completion Time of 6 hours for reaching MODE 3 from MODE 1 is a
reasonable time for a controlled shutdown, based on operating |

experience and normal cooldown rates, and does not challenge plant |
safety systems or operators. Continuing the plant shutdown begun in |
Required Action B.1, an additional 6 hours is a reasonable time, based i
on operating experience and normal cooldown rates, to reach MODE 4, ;

where this LCO is no longer applicable.

SURVEILLANCE SR 3.5.5.1 |REQUIREMENTS
Verification every 31 days that the manual seal injection throttle valves ;

are adjusted to give a flow within the limit ensures that proper manual l

seal injection throttle valve position, and hence, proper seal injection flow, i

is maintained. The Frequency of 31 days is based on engineering i

judgment and is consistent with other ECCS valve Surveillance
Frequencies. The Frequency has proven to be acceptable through I

operating experience.

As noted, the Surveillance is required to be performed within 4 hours
after the RCS pressure has stabilized within a 120 psig range of normal
operating pressure. The RCS pressure requirement is specified since
this configuration will produce the required pressure conditions necessary
to assure that the manual valves are set correctly. The exception is
limited to 4 hours to ensure that the Surveillance is timely.

McGuire Units 1 and 2 B 3.5.5-3 Revision No. O
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SsalInj:ction Flow

B 3.5.5;

l' . BASES

REFERENCES '.' 1. UFSAR, Chapter 6 and Chapter 15.
. .

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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: 3. ~ 10 CFR 50.46. i
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Contsinment
B 3.6.1 :

;

i.
!~ B 3.6: CONTAINMENT SYSTEMS
L |'

' B 3.6.1 Containment
,

[ BASES-
[ ,

L BACKGROUND..
1

- The containment is a free standing steel pressure vessel surrounded by a ,

i reinforced concrete reactor building. The containment vessel, including
| all its penetrations, is a low leakage steel shell designed to contain the

-

radioactive material that may be released from the reactor core following
a design basis Loss of Coolant Accident (LOCA). Additionally, the - !

containment vessel and reador building provide shielding from the fission .
. ;

products that may be present in the containment atmosphere following
L accident conditions.

)

The containment vessel is a vertical cylindrical steel pressure vessel with
.

hemispherical dome and a flat circular base. It is completely enclosed by |
c reinforced concrete reactor building. An annular space exists between
the walls and domes of the steel containment vessel and the concrete

|. . reactor building to provide for the collection, mixing, holdup, and
controlled release of containment out leakage. Ice condenser

; containments utilize an outer concrete building for shielding and an inner
steel containment for leak tightness.'

- Containment piping penetration assemblies provide for the passage of
process, service, sampling, and instrumentation pipelines into the

L
'

containment vessel while maintaining containment integrity. The reactor -
building provides shielding and allows controlled release of the annulus

! atmosphere under accident conditions, as well as environmental missile
''

protection for the containment vessel and Nuclear Steam Supply System.

The inner steel containment 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 I

comply with 10 CFR 50, Appendix J, Option B (Ref.1), as modified by+ lapproved exemptions. SR 3.6.1.2 leakage rate requirements comply with
L 10 CFR 50, Appendix J, Option A (Ref.1), as modified by approved

exemptions.
'

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:,

, .

All p' enetrations required to be closed during accident conditionsa.
.are either:

,

i " McGuire' Units 1 and 2 B 3.6.1-1 Revision No. 0 ''
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Containm:nt
j B 3.6.1

BASES

BACKGROUND (continued)

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

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. All equipment hatches are closed and sealed; and

d. The sealing mechanism associated with a penetration (e.g., welds,
bellows, or 0-rings) is OPERABLE.

..

APPLICABLE The safety design basis for the contain.nent is that the containment must
0

SAFETY ANALYSES withstand the pressures and temperatures of the limiting Design Basis
Accident (DBA) without exceeding the design leakage rates.

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 0.3% of containment air weight per day (Ref. 3). This leakage rate,
used in the evaluation of offsite doses resulting from accidents, is defined
in 10 CFR 50, Appendix J (Ref.1), as L.: the maximum allowable
containment leakage rate at the calculated peak containment internal
pressure (P.) resulting from the limiting design basis LOCA. The
allowable leakage rate represented by L. forms the basis for the
acceptance criteria imposed on all containment leakage rate testing.
L. is assumed to be 0.3% per day in the safety analysis at P. = 14.8 psig
(Ref. 3). Satisfactory leakage rate test results are a requirement for the
establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of 10 CFR 50.36 (Ref. 4).

.

McGuire Units 1 and 2 B 3.6.1-2 R( oon No. 0
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'Contlinm:nt
B 3.6.1

BASES

LCO Containment OPERABILITY is maintained by limiting leakage to s; 1.0 L.,
except prior to the first startup after performing a required 10 CFR 50,
Appendix J, leakage test. At this time, the combined Type B and C
leakage must be < 0.6 L., and the overall Type A leakage must be < 0.75
L..

Compliance with this LCO will ensure a containment configuration,
including equipment hatches, that is structurally sound and that will limit
leakage to those leakage rates assumed in the safety analysis.

Individual leakage rates specified for the containment air lock
(LCO 3.6.2), purge valves with resilient seals, and reactor building bypass
leakage (LCO 3.6.3) are not specifically part of the acceptance criteria of
10 CFR 50, Appendix J. Therefore, leakage rates exceeding these
individual limits only result in the containment being inoperable when the
leakage results in exceeding the overall acceptance criteria of 1.0 L..

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 requirements for containment during
MODE 6 are addressed in LCO 3.9.4, " Containment Penetrations."

ACTIONS .A_d

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 OPERABLE 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

McGuire Units 1 and 2 B 3.6.1-3 Revision No. 0
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Contrinm:nt |
B 3.6.1 '

BASES

ACTIONS (continued) i

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.

SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance with the
visual examinations and Type A leakage rate test requirements of the

{
Containment Leakage Rate Testing Program. Failure to meet specific
leakage limits for the air lock, secondary containment bypass leakage
path, and purge valve with resilient seals (as specified in LCO 3.6.2
and LCO 3.6.3) does not invalidate the acceptability of the overall

,

containment leakage determinations unless the specific leakage - |
contribution to overall Type A, B, and C leakage causes one of these '

overall leakage limits to be exceeded. As left leakage prior to the first
startup after performing a required Containment Leakage Rate Testing
Program leakage test is required to be < 0.75 L. for overall Type A |
leakage. At all other times between required leakage rate tests, the

!
acceptance criteria is based on an overall Type A leakage limit of 51.0 .

L.. At s 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.
:

The Surveillance is modified by a Note which requires that the space
between each dual-ply bellows assembly on containment penetrations
between the containment building and the annulus be vented to the
annulus during each Type A test.

i

SR 3.6.1.2

Maintaining the Containment OPERABLE requires compliance with the ;

Type B and C leakage rate test requirements of 10 CFR 50, Appendix J, |

Option A (Ref.1), as modified by approved exemptions. Failure to meet
|

specific leakage limits for the air lock, secondary containment bypass !
leakage path, and purge valve with resilient seats as specified in LCO
3.6.2 and LCO 3.6.3 does not invalidate the acceptability of the overall

,

containment leakage determinations unless the specific leakage |
contribution to Type A, B and C leakage causes one of these overall

McGuire Units 1 and 2 B 3.6.1-4 Revision No. O
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Containm@nt
B 3.6.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

leakage limits to be exceeded. As left leakage prior to the first startup
after performing a required 10 CFR 50, Appendix J, Option A, leakage
test is required to be < 0.6 L. for combined Type B and C leakage. At all
other times between required leakage rate tests, the acceptance criteria i

,

is based on an overall Type A leakage limit of s 1.0 L.. At 51.0 L. the
offsite dose consequences are bounded by the assumptions of the safety
analysis. SR Frequencies are as required by Appendix J, Option A, as
modified by approved exemptions. Thus, SR 3.0.2 (which allows
Frequency extensions) does not apply. These periodic testing
requirements verify that the containment leakage rate does not exceed
the leakage rate assumed in the safety analysis.

The Surveillance is modified by two Notes. Ncte 1 requires that following
each Type A test, the space between each dual-ply bellows assembly be
subjected to a low pressure leak test with no detectable leakage.
Otherwise, the assembly must be tested with the containment side of the
bellows assembly pressurized to P. and meet the requirements of SR i

3.6.3.8 (bypass leakage requirements). Note 2 allows penetrations M372
and M373 to be tested without draining the glycol-water mixture from the
associated diaphragm valves (NF-228A, NF-233B, and NF-234A) as long
as no leakage is indicated. This test may be used in lieu of Section
Ill.C.2(a) of 10 CFR 50, Appendix J, Option A which requires air or
nitrogen as the test medium. The requireo Rst pressure and interval are )

,

not changed, j
,

All test leakage rates shall be calculated using observed data converted
to absolute values. Error analysis shall also be performed to select a:

i balanced integrated leakage measurement system.
l l

J

REFERENCES 1. 10 CFR 50, Appendix J.

2. UFSAR, Chapter 15,

3. UFSAR, Section 6.2.

!
4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).,

i

<

l
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Containm:nt Air Locks
B 3.6.2

1

8 3.6 CONTAINMENT SYSTEMS
I

B 3.6.2 Containment Air Locks I

BASES
I

BACKGROUND Containment air locks form part of the containment pressure boundary
and provide a means for personnel access during all MODES of
operation.

j

Each air lock is nominally a right circular cylinder,10 ft in diameter, with a |
door at each end. The doors are interlocked to prevent simultaneous ;

opening. During periods when containment is not required to be i

OPERABLE, % ioor interlock mechanism may be disabled, allowing i

both doors of - lock to remain open for extended periods when |
'

frequent containment entry is necessary. Each air lock door has been 1

designed and tested to certify its ability to withstand a pressure in excess I

of the maximum expected pressure following a Design Basis Accident
(DBA)in containment. As such, closure of a single door supports
containment OPERABILITY. Each of the doors contains double inflatable
seals and localleakage rate testing capability to ensure pressure i

integrity. 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).

Each personnel air lock is provided with limit switches on both doors that |

provide control room indication of door position. Additionally, control !
room indication is provided to alert the operator whenever an air lock
door interlock mechanism is defeated.

The containment air locks form part of the containment pressure
boundary. As such, air lock integrity and leak tightness is essential for

|
maintaining the containment leakage rate within limit in the event of a j
DBA. Not maintaining air lock integrity or leak tightness may result in a i

leakage rate in excess of that assumed in the unit safety analyses. '

APPLICABLE The DBAs that result in a release of radioactive material within
SAFETY ANALYSES containment are a loss of coolant accident and a rod ejection accident

(Ref. 2). 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 0.3% of
containment air weight per de, (Ref. 2). This leakage rate is

McGuire Units 1 and 2 B 3.6.2-1 Revision No. O



Contrinm:nt Air Locks
B 3.6.2

BASES

APPLICABLE SAFETY ANALYSES (continued)

defined in 10 CFR 50, Appendix J (Ref.1), as L. = 0.30% of containment
air weight per day, the maximum allowable containment leakage rate at i

the calculated peak containment internal pressure P. = 14.8 psig
following a DBA. 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 (Ref. 3).

LCO Each containment air lock forms part of the ccntainment pressure
boundary. As part of the containment pressure boundary, the air lock
safety function is related to control of tha containment leakage rate
resulting from a DBA. Thus, each air lock's structuralintegrity 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 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.

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 3.9.4, " 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. 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 performed from the barrel

McGuire Units 1 and 2 B 3.6.2-2 Revision No. 0
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Containm:nt Air Locks
B 3.6.2

BASES l

ACTIONS (continued)

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 i
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

I
must be immediately closed. if ALARA conditions permit, entry and exit |
should be via an OPERABLE air lock. i

A second Note has been added to provide clarification that, for this LCO, i

|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 i
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 i

each affected containment air lock. This ensures that a leak tight
containment barrier is maintained by the use of an OPERABLE air lock i
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 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

McGuire Units 1 and 2 B 3.6.2-3 Revision No. O
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|

BASES

| ACTIONS (continued)

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 in view of the low
likelihood of a locked door being mispositioned and other administrative I

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 I
verified locked closed by use of administrative means. Allowing
verihuon ay administrative means is considered acceptable, since
access to these are as is typically restricted. Therefore, the probability of
misalignment of th9 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 tne 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 I
when the second air lock is discovered inoperable. Containment entry ;
may be required on a periodic basis to perform Technical Specifications 1

(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 during the short time that the OPERABLE door is expected
to be open. |

B.1. B.2. and B.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

McGuire Units 1 and 2 B 3.6.2-4 Revision No. O
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Contrinm:nt Air Locks |
B 3.6.2 i

BASES
1

I

ACTlO' NS (continued)r

. 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.:

With one or more air locks inoperable for reasons other than those|

described in Condition A or B, 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 acceptable, 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 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 Twe. 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 eacht.

! affected air lock..

D.1 and D.2 l
;. I

lf the inoperable containment air lock cannot be restored to OPERABLE
i- status within the required Completion Time, the plant must be brought to'

j 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,

McGuire Units 1 and 2 B 3.6.2-5 Revision No. O'
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Containm:nt Air Locks
B 3.6.2

BASES

- ACTIONS (continued).

. 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.

SURVElLLANCE SR 3.6.2.1
REQUIREMENTS

Maintaining containment air locks OPERABLE requires compliance with
the leakage rate test requirements of 10 CFR 50, Appendix J, Option A
(Ref.1), as modified by approved exemptions. This SR reflects the
leakage rate testing requirements with regard to air lock leakage (Type B
leakage tests). ' The acceptance criteria were established during 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 loakage rate. The Frequency is
required by Appendix J, Option A (Ref.1), as modified by approved
exemptions. Thus, SR 3.0.2 (which allows Frequency extensions) does
not apply.

-The frequency required by 10 CFR 50 Appendix J, Option A, includes
leak testing each door seal within 72 hours of closing or every 72 hours
when entries are being made more frequently. The seal annulus leakage'.
must be < 0.01 L. as determined by precision flow measurements when
measured for at least 30 seconds with the pressure between the seals >
P.. Overall airlock leakage tests are conducted at P. every 6 months.
The overall air lock leakage rate must also be verified prior to establishing
containment OPERABILITY. If the periodic 6-month test required
Appendix J, Option A, is current, the seal leakage test may be substituted
for the full pressure test provided no maintenance has been performed
on an air lock. Whenever maintenance has been performed on an air
lock, the requirements of paragraph Ill.D.2(b)(ii) of Appendix J, Option A
must still be met. This is an exemption from 10 CFR 50, Appendix J,
Option A.

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 of

- SR 3.6.1.2. This ensures that air lock leakage is properly accounted for
in determining the combined Type B and C containment leakage rate.

|
I
!
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1

BASES
_

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.2.2

Door seals must be tested every 6 months to verify the integrity of the
inflatable door seal. The measured leakage rate must be less than 15
standard cubic centimeters per minute (sccm) per door seal when the

|seal is inflated to approximately 85 psig. This ensures that the seals will i

remain inflated for at least 7 days snould the instrument air supply to the
seals be lost. The Frequency of testing is consistent with the overall

,

airlock leakage tests required every 6 months by 10 CFR 50, Appendix J, i
Option A (Ref.1).

SR 3.6.2.3
1

The air lock interlock is designed to prevent simultaneous opening of I
both doors in a single air lock. Since both the laner 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 j
door is used for entry and exit (procedures require strict adherence to
single door opening), this test is only required to be performed every 18
months. The 18 month Frequency is based on % need to pedorm this 1

'

surveillance under the conditions that apply during a plant outage, and
the potential for loss of containment OPERABILITY if the surveillance
were performed with the reactor at power. The 18 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 challenged during the use of the interlock.

REFERENCES 1. 10 CFR 50, Appendix J.

2. UFSAR, Section 6.2.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

!
!

l
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B 3.6 CONTAINMENT SYSTEMS

B 3.E.3 Containment isolation Valves

BASES
|
1

BACKGROUND The containment isolation valves form part of the containment pressure I

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 malfunction 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 1

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 Phase "A" isolation
signal, the purge and exhaust valves receive an isolation signal on a
containment high radiation condition. As a result, the containment
isolation valves (and blind flanges) help ensure that the containment
atmosphere will be isolated from the environment in the event of a
release of fission product radioactivity to the containment atmosphere as

i

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.

McGuire Units 1 and 2 8 3.6.3-1 Revision No. O
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BACKGROUND (continued)

Containment Purae System

The Containment Purge System operates to supply outside air into the l

containment for ventilation and cooling or heating and may also be used
to reduce !!:9 concentration of noble gases within containment prior to
and during personnel access.

There are five purge air supply line penetrations and four exhaust
penetrations in the containment. The supply penetrations include one
line through the reactor building wall, two through the containment vessel
into upper containment, and two lines through the containment vessel

|into lower containment. The exhaust penetrations include two lines -

through the containment vessel out of upper containment, one line
through the containment vessel out of lower containment, and one line
through the reactor building wall. Two normally closed isolation valves at
each containment vessel penetration provide containment isolation. |

The upper containment purge portion of the system has the capability to
operate when periods of sustained personnel access are required. This

;

is allowed for normal operation (MODES 1-4), provided no more than one !

pair (one supply and one exhaust flow path) are open at one time. The
upper containment supply and exhaust are also operated during refueling

; operation (MODES 5-6). The exhaust portion helps to reduce the
'

consequences of a fuel handling accident in containment by removing
and filtering any airborne radioactive effluents that may result from a fuel
handling accident. The lower containment purge is only used during
refueling operations because if these lines were used during normal
operation, they may not close in the event of a LOCA.

APPLICABLE The containment isolation valve LCO was derived from the
SAFETY ANALYSES assumptions related to minimizing the loss of reactor coolant inventory

and establishing the containment boundary during major accidents. As
i 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.
|

h The DBAs that result in a release of radioactive material within
! containment are a loss of coolant accident (LOCA) and a rod ejection

accident (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 :

I

McGuire Units 1 and 2 B 3.6.3-2 Revision No. 0
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APPLICABLE SAFETY ANALYSES (continued)

ensures that potential paths to the environment through containment |
lsolation valves (including containment purge valves) are minimized. The |
safety analyses assume that the lower compartment and instrument room l
purge valves are closed at event initiation.

The DBA analysis assumes that, within 76 seconds after the a::cident,
isolation of the containment is complete and leakage terminated except i
for the design leakage rate, L.. The containment isolation total response i

time of 76 seconds includes signal delay, diesel generator startup (for
loss of offsite powcr), and containment isolation valve stroke times.

The single failure cdterion required to be imposed in the condNt of plant f
safety analyses \vas considered in the original design of tho containment j
purge valves. Two valves in series on each purge linc provide assurance
that both the supply and exhaust lines could be isolated even if a single
failure occurred.

The lower and instrument room purge valves may be unable to close in
the environment following a LOCA. Therefore, each of the lower and |

instrument room purge valves is required to remain sealed closed during
MODES 1,2,3, and 4. The upper purge valves may be opened for

,

ALARA considerations, in this case, the single failure criterion remains I

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 containment isolation valves satisfy Criterion 3 of 10 CFR 50.36 (Ref.
2).

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 lower compartment and instrument room purge valves must
be maintained sealed closed. The valves covered by this LCO are listed
along with their associated stroke times in the UFSAR (Ref. 3).

|

McGuire Units 1 and 2 B 3.6.3-3 Revision No. O
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LCO (continued) !

1

| 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. These passive isolation valves / devices are those listed in
Reference 3. *

|

Purge valves with resilient seals and reactor building bypass valves must
meet additionalleakage rate requirements. The other containment
isolation valve leakage rates are addressed by LCO 3.6.1, ;

" Containment," as Type C testing.

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.
1

t

i

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 t

requirements for containment isolation valves during MODE 6 are
addressed in LCO 3.9.4, " Containment Penetrations."

ACTIONS The ACTIONS are modified by a Note allowing penetration flow paths r

except for lower containment purge supply and exhaust valves for the i

lower compartment and instrument room, to be unisolated intermittently I

under administrative controls. These administrative controls consist of I

stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way, the penetration can be
rapidly isolated when a need for containment isolation is indicated. For

,

valve controls located in the ' control room, an operator may monitor I

containment isolation signal status rather than be stationed at the valve
controls. Due to the size of the containment purge line penetration and
the fact that those penetrations exhaust directly from the containment i

atmosptere to the environment, the penetration flow path containing i

these valves may not be opened under administrative controls. A single
purge valve in a penetration flow path may be opened to effect repairs to
an inoperable valve, as allowed by SR 3.6.3.1.

!
n

:
i

l.
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ACTIONS (continued)

A second Note 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 i

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 a third Note, which ensures
appropriate remedial actions are taken, if necessary, if the affected !
systems are rendered inoperable by an inoperable containment isolation
valve.

In the event the 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.

A.1 and A.2
!

In the event one containment isolation valve in one or more penetration
flow paths is inoperable except for purge valve or reactor building bypass
leakage not within limit, the affected penetration flow path must be
isolated. 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 containment isolation valve, a closed manual valve, a
blind flange, and a check valve inside containment with flow through the ,

valve secured. For a penetration flow path isolated in accordance with j
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 Complet! ort 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

McGuire Units 1 and 2 B 3.6.3-5 Revision No. O
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JACTIONS (continued)

occur. This Required Action does not require any testing or device
manipulation. Rather, it involves verification, through a system walkdown
or computer status indication, that those 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, the
time period specified as 'pdor to entering MODE 4 from MODE 5 if not
performed within the previous 92 days' is based on enginearing 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 two containment

!

,

isolation valves. For penetration flow paths with only one containment i

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. !

E:.1

With two containment isolation valves in one or more penetration flow
paths inoperable, except for the purge valve or reactor building bypass
leakage not within limit, 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
L accordance with Required Action B.1, the affected penetration roust be
f' 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;

1

i

h ..
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ACTIONS (continued)

tightness of containment and that penetrations requiringisolation
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 isolation valves.'

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 I

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 isolated. ,

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 l

automatic valve, a closed manual valve, and a blind flange. 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. The closed system must meet the
requirements of Reference 5. This Note is necessary since this Condition
is written to specifically address those penetration flow paths in a closed
system.

McGuire Units 1 and 2 B 3.6.3-7 Revision No. O



Cont:inm:nt Isol: tion Vciv:s
[ B 3.6.3

BASES

ACTIONS (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 administrative means. Allowing verification by
administrative means is considered acceptable, since access to theseI

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.

Ed;

With the reactor building bypass leakage rate not within limit, the
assumptions of the safety analyses are not met. Therefore, the leakage
must be restored to within limit within 4 hours. Restoration can be
accomplished by isolating the penetration (s) that caused the limit to be
exceeded by use of one closed and de-activated automatic valve, closed
manual valve, or blind flange. When a penetration is isolated the leakage
rate for the isolated penetration is assumed to be the actual pathway
leakage through the isolation device. If two isolation devices are used to
isolate the penetration, the leakage rate is assumed to be the lesser
actual pathway leakage of the two devices. The 4 hour Completion Time
is reasonable considering the time required to restore the leakage by
isolating the penetration (s) and the relative !mportance of secondary
containment bypass leakage to the overall containment function.

E.1. E.2. and E.3

in the event one or more purge valves for upper and lower containment
er instrument room in one or more penetration flow paths are not within
the purge valve leakage limits, leakage must be restored to within limits,
or the affected penetration flow path must be isolated. The method of
isolation must be by 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, closed
manual valve, or blind flange. A valve with resilient seals utilized to
satisfy Required Action E.1 must have been demonstrated to meet the
leakage requirements of SR 3.6.3.6. The specified Completion Time is
reasonable, considering that one containment purge valve remains
closed so that a gross breach of containment does not exist.

In accordance with Required Action E.2, this penetration flow path must
be verified to be isolated on a periodic basis. The periodic verification is

,

!

I
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ACTIONS (continued)

necessary to ensure that containment penetrations required to be
isolated following an accident, which are 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 valve
manipulation. Ratner, it involves verification, through a system walkdown
or computer status indication, that those isolation devices outside
containment capable of being mispositioned are in the correct position.
For the isolation devices inside containment, the time period specified as
" prior 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.

For the containment purge valve with resilient seal that is isolated in
accordance with Required Action E.1, SR 3.6.3.6 must be performed at
least once every 92 days. This assures that degradation of the resilient
sealis detected and confirms that the leakage rate of the containment
purge valve does not increase during the time the penetration is isolated.

- F.1 and F.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.

SURVElLLANCE SR 3.6.3.1
REQUIREMENTS

Each containment purge valve for the lower compartment and instrument
room 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 these valves to conclusively demonstrate their
ability to close during a LOCA in time to limit offsite doses has not been

l performed. Therefore, these valves are required to be in the sealed
j closed position during MODES 1,2,3, and 4. A valve that is sealed
'

closed must have motive power to the valve operator removed. This can

,
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SURVEILLANCE REQUIREMENTS (continued)

be accomplished by de-energizing the source of electric power or by
removing the air supply to the valve operator. In this application, the term
' sealed" has no connotation of leak tightness. The Frequency is a result
of an NRC initiative, Generic issue B-24 (Ref. 4), related to containment
purge valve use during plant operations. In the event purge valve
leakage requires entry into Condition E, the Surveillance permits opening
one purge valve in a penetration flow path tc perform repairs.

SR 3.6.3.2

This SR ensures that the containment purge supply and exhaust isolation
valves for the upper compartment are closed as required or, if open,
open for an allowable reason. If a 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 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 valves are capable of closing in the environment following a LOCA.
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 or annulus 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. This SR does not require any testing or
valve manipulation. Rather, it involves verification, through a system
walkdown or computer status indication, 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

L containment isolation valves that are open under administrative controls

'
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SURVEILLANCE REQUIREMENTS (continued) .

,

| are not required to meet the SR during the time the valves are open.
1 This SR does not apply to valves that are locked, sealed, or otherwise

secured in the closed position, since these were verified to be the correct
position upon locking, sealing, or securing.

! 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

i

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 verification that each containment isolation manual
valve and blind flange located inside containment or annulus and not
locked, sealed, or otherwise secured and required to be closed during

i

accident conditions is closed. The SR helps to ensure that post accident I
leakage of radioactive fluids or gases outside of the containment
boundary is within design limits. For containment isolation valves inside
containment, the Frequency of " prior to entering MODE 4 from MODE 5 if
not performed within the previous 92 days" is appropriate since these
containment isolation valves are operated under administrative controls
and the probability of their misalignment is low. The SR specifies 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 closed position, since these were verified to be the correct position
upon locking, sealing, or securing.

This Note allows valves and b!ind 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 1
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 i
icontainment isolation valve is within limits is required to demonstrate

McGuire Units 1 and 2 B 3.6.3-11 Revision No. O
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SURVEILLANCE REQUIREMENTS (continued)

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. ;

The isolation time is specified in the UFSAR and Frequency of this SR i

are in accordance with the Inservice Testing Program.

SR 3.6A}
i

For containment purge valves with resilient seals, additional leakage rate
testing beyond the test requirements of 10 CFR 50, Appendix J, Option
A,is required to ensure OPERABILITY. The measured leakage rate for !

containment purge lower compartment and instrument room valves must
be s 0.05 L. when pressurized to P.. The measured leakage rete for
containment purge upper compartment valves must be s 0.01 L. when
pressurized to P.. Operating experience has demonstrated that this type
of seal has the potential to degrade in a shorter time period than do other
seal types. Based on this observation and the importance of maintaining
this penetration leak tight (due to the direct path between containment
and the environment) a Frequency of 184 days was established.

'

The containment purge upper compartment valves may be used during
normal operation, therefore, in addition to the 184 day Frequency, this SR
must be performed every 92 days after opening the valves. The 92 day
Frequency was chosen recognizing that cycling the valve could introduce
additional seal degradation (beyond that occurring to a valve that has not
been opened). Thus, decreasing the interval (from 184 days)is a
prudent measure after a valve has been opened. The containment purge
lower compartment valves and instrument room valves remain closed
during normal operation and this SR is only performed every 184 days for
these valves.

SR 3.6.3.7

Automatic 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. The isolation signals involved are Phase A, Phase B,
and Safety injection. This surveillance is not required for valves that are
locked, sealed, or otherwise secured in the required position under
administrative controls. The 18 month Frequency is based on the need
to perform this Surveillance under the conditions that apply during a plant

!

i
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SURVEILLANCE REQUIREMENTS (continued)

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 this Surveillance when
performed at the 18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.6.3.8

This SR ensures that the combined leakage rate of all reactor building
bypass leakage paths is less than or equal to the specified leakage rate.
This provides cssurance 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 cf the two valves. This method of
quantifying maximum pathway leakage is only to be used for this SR (i.e.,
Appendix J maximum pathway leakage limits are to be quantified in
accordance with Appendix J). Penetrations which are not individually

| testable shall be determined to have no detectable leakage when tested i
j with soap bubbles while the containment is pressurized during SR 3.6.1.1 !

| Type A testing. The Frequency is required by 10 CFR 50, Appendix J, ;
'

Option A, as modified by approved exemptions (and therefore, the
{Frequency extensions of SR 3.0.2 may not be applied), since the testing

is an Appendix J, Type B or C test. This SR simply imposes additional
acceptance criteria.

Bypass leakage is considered part of L..t

!

i

. REFERENCES 1. UFSAR, Section 15.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

| 3. UFSAR, Section 6.2.

4. Generic issue B-24.

5. Standard Review Plan 6.2.4.
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B 3.6.4 Containment Pressure

BASES,

'

i

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). These limits also
prevent the containment pressure from exceeding the containment

;
design negative pressure differential with respect to the outside i

atmosphere following an event which has the potential to result in a net i
external pressure on the containment.

Containment pressure is a process variable that is monitored and
controlled. The containment pressure limits are derived from the input

i

,

conditions used in the containment functional analyses and tre !
containment structure external pressure analysis. Should operation |
occur outside these limits coincident with a Design Basis Accident (DBA), j

. post accident containment pressures could exceed calculated values.

APPLICABLE Containment internal pressure is an initial condition used in the DBA
|

SAFETY ANALYSES 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 codes designed to
predict the resultant containment pressure transients. The worst case
LOCA generates larger mass and energy release than the worst case
SLB. Thus, the LOCA event bounds the SLB event from the containment
peak pressure standpoint (Ref.1).

The initial pressure condition used in the containment analysis was i
15.0 psia (0.3 psig). The containment analysis (Ref.1) shows that the
maximum peak calculated containment pressure, Pa, results from the
limiting LOCA. The maximum containment pressure resulting from the

I worst case LOCA does not exceed the containment design pressure
15.0 psig.

The containment was also designed for an external pressure load
equivalent to -1.5 psig.

There are four conditions which have a potential for resulting in a net
external pressure on the containment:

|

!
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. APPLICABLE SAFETY ANALYSES (continued)

1. Rupture of a hot or high pressure process pipe in the annulus.
;
.

,

2. Inadvertent Containment Spray System initiation during normal
operation.

'

,

3. Inadvertent containment air return fan initiation during normal :

operation. |

4. Containment purge fan operation with containment purge inlet |
valves closed. '

The containment design of 1.5 psig negative is not violated in the above
conditions due to either equipment limitations or design features.

,

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 i

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). i

)
Containment pressure satisfies Criterion 2 of 10 CFR 50.36 (Ref. 3). |

;

LCO Maintaining containment pressure at less than or equal to the LCO upper I
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 the containment will not exceed
the design negative differential pressure following an event which has the
potential to result in a net external pressure on the containment.

APPLICABILITY in MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containment. Since maintaining containment pressure within i

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 i

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

I
- i
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ACTIONS
-

M
' 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
L LCO 3.6.1, " Containment," which requires that containment be restored

to OPERABLE status within 1 hour.

B.1 and B.2
i'

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 ach|evo this status, the plant must be
brought to at least MC,0E 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.

f
l' 1

SURVEILLANCE #R 3.6.4.1.
REQUIREMENTS

Verifying that containment' pressure is withi.* !!mits 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 i'

experience related to trending of containment pressure variations during 1

- the applicable MODES. Furthermore, the 12 hour Frsquency 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.

;

REFERENCES '1. UFSAR, Section 6.2.

L 2. .10 CFR 50, Appendix K. |

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

L

!.
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;
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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
ECCS 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. High initial temperature, results
in a higher peak containment temperature. Low initial temperature
results in a higher peak containment pressure. 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 Containment average air temperature is an initial condition used in the
SAFETY ANALYSES 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 assumprons 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 pressure
and temperature transients. No two DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs r e analyzed with
regard to Engineered Safety Feature (ESF) systems, ast.ning the loss
of one ESF bus, which is the worst case single active failure, resulting in
one train each of Containment Spray System, Residual Heat Removal
System, and Air Return System being rendered inoperable.

McGuire Units 1 and 2 B 3.6.5-1 Revision No. O
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BASES

APPLICABLE SAFETY ANALYSES (continued)

The limiting DBA for the maximum peak containment air temperature is
an SLB. For the upper compartment, the initial containment average air
temperature assumed in the design basis analyses (Ref.1)is 100 F. For
the lower compartment, the initial average containment air temperature
assumed in the design basis analyses is 135'F. This resulted in a
maximum containment air temperature of 317'F. The current
environmental qualification temperature limit is 341*F.

The temperature upper limits are used to establish the environmental
qualification operating envelope for both containment compartments.
The maximum peak containment air temperature for both containment
compartments was calculated to be within the current environmental
qualification temperature limit dJring the transient. The basis of the
containment environmental qualification temperature is to ensure the
performance of safety related equipment inside containment (Ref. 2).

The temperature upper limits me % .e is.ed in the depressurization
analyses to ensure that the n. Anaum messure limit is maintained for both
containment compartments fo,ev... 3 an event which has the potential to
result in a net external pressure on the containment.

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 is a LOCA. The temperature lower limits,70*F for the upper
compartment and 100*F for the lower compartment, are used in this
analysis to ensure that, in the event of an accident, the maximum
containment internal pressure will not be exceeded in either containment
compartment.

Containment average air temperature satisfies Criterion 2 of
10 CFR 50.36 (Ref. 3).

LCO During a DBA, with an initial containment average air temperature within
the LCO temperature limits, the resultant peak accident temperature is
maintained below the containment environmental qualification
temperature. As a result, the ability of containment to perform its design
function is ensured. Two Notes to the LCO provide containment air
temperature flexibility. Note 1 establishes that in MODES 2,3, and 4,
containment air temperature may be as low as 60*F because the
resultant calculated peak containment accident pressure would not

McGuire Units 1 and 2 B 3.6.5-2 Revision No. O
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BASES

LCO (continued)

exceed the design pressure due to a lesser amount of energy released
from the pipe break in these MODES. Note 2 allows the containment
lower compartment temperature to be between 120 and 125'F for up to
90 cumulative days per calendar year provided the lower compartment
temperature average over the previous 365 days is less than 120*F.
Within this 90 cumulative day period, lower compartment temperature
may be between 125'F and 135*F for 72 cumulative hours. These
exceptions are necessary during peak lake temperature periods when
service water temperatures increase. A failure of a containment air
handling unit concurrent with peak service water temperatures could
exceed the normallower compartment temperature limit. The exception
provides a limited period of time to effect repairs and avoid a forced unit
shutdown.

APPLICABILITY In IAODES 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_d

When containment average air temperature in the upper or lower
compartment is not within the limit of the LCO, the average air
temperature in the affected compartment must be restored to within limits
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 8.2

If the containment average air temperature cannot be restored to within
its 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.

McGuire Units 1 and 2 B 3.6.5-3 Revision No. O
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SURVEILLANCE SR 3.6.5.1 and SR 3.6.5.2
REQUIREMENTS

Verifying that containment average air temperature is within the LCO
limits ensures that containment operation remains within the limits
assumed for the containment analyses. In order to determine the
containment average air temperature, a weighted average of ambient air
temperature monitoring stations is calculated using measurements taken
at locations within the containment selected to provide a representative
sample of the overall containment atmosphere. The weighted average is
the sum of each temperature multiplied by its respective containment
volume fraction. In the event of inoperative temperature sensor (s), the
weighted average shall be taken as the reduced total divided by one
minus the volume fraction represented by the sensor (s) out of service.
The upper compartment measurements should be taken at elevation 826
feet at the inlet of each upper containment ventilation unit. The lower
compartment measurements should be taken at elevation 745 feet at the
inlet of each lower containment ventilation unit. The 24 hour Frequency
of these SRs 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. UFSAR, Section 6.2.

2. 10 CFR 50.49.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

1

i
|

|
|

l
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: B 3.6. CONTAINMENT SYSTEMS
. .

B 3.6.6 Containment Spray System
'

t

I

) BASES i
!,

j ' BACKGROUND The Containment Spray System provides containment atmosphere
cooling to limit post accident pressure and temperature in containment to

i
j less than the design values.' Reduction of containment pressure and the

|
iodine removal capability of the spray reduce the release of fission i

-

j product radioactivity from containment to the environment, in the event of !
a Design Basis Accident (DBA). The Containment Spray System is

'

,

designed to meet the requirements of 10 CFR 50, Appendix A, GDC 38, !
*

j " Containment Heat Removal," GDC 39, " Inspection of Containment Heat i
Removal Systems," GDC 40, " Testing of Containment Heat Removal I

;

Systems," GDC 41, " Containment Atmosphere Cleanup," GDC 42, j:
'

" Inspection of Containment Atmosphere Cleanup Systems," and GDC 43,
;

" Testing of Containment Atmosphere Cleanup Systems" (Ref.1).
|
t

The Containment Spray System consists of two separate trains of equal i

capacity, each capable of meeting the system design basis spray !
coverage. Each train includes a containment spray pump, one

.

,

containment spray heat exchanger, spray headers, nozzles, valves, and 'I
piping. Each train is powered from a separate Engineered Safety i

Feature (ESF) bus. The refueling water storage tank (RWST) supplies |
borated water to the Containment Spray System during the injection !
phase of operation. In the recirculation mode of operation, containment I

spray pump suction is transferred from the RWST to the containment
recirculation sump (s).

The diversion of a portion of the recirculation flow from each train of the
Residual Heat Removal (RHR) System to additional redundant spray
headers completes the Containment Spray System heat removal -
capabi!ity. Each RHR train is capable of supplying spray coverage, if
required, to supplement the Containment Spray System.

The Containment Spray System and RHR System provide a spray of cold
or subcooled borated water into the upper containment volume to limit the

,

containment pressure and temperature 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 water by the Containment Spray System and RHR j
heat exchangers. Each train of the Containment Spray System, |

. supplemented by a train of RHR spray, provides adequate spray i
,

coverage to meet the system design requirements fr containment heat
removal.

|
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BASES

BACKGROUND (continued)

For the hypothetical double-ended rupture of a Reactor Coolant System
pipe, the pH of the sump solution (and, consequently, the spray solution)
is raised to at least 8.0 within one hour of the onset of the LOCA. The
resultant pH of the sump solution is based on the mixing of the RCS
fluids, ECCS injection fluid, and the melted ice which are combined in the
sump. The alkaline pH of the containment sump water minimizes the
evolution of iodine and 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 pressure high-high signal or manually. An automatic
actuation opens the containment spray pump discharge valves, starts the
two containment spray pumps, and begins the injection phase. A manual
actuation of the Containment Spray System requires the operator to
actuate two separate train related switches on the main control board to
begin the same sequence of two train actuation. The injection phase
continues until an RWST level Low-Low alarm is received. The Low-Low
alarm for the RWST signals the operator to manually align the system to
the recirculation mode. The Containment Spray System in the
recirculation mode maintains an equilibrium temperature between the
containment atmosphere and the recirculated sump water. Operation of
the Containment Spray System in the recirculation mode is controlled by

1

the operator in accordance with the emergency operation procedures. l

The RHR spray operation is initiated manually, when required by the
emergency operating procedures, after the Emergency Core Cooling
System (ECCS) is operating in the recirculation mode. The RHR sprays
are available to supplement the Containment Spray System, if required,
in limiting containment pressure. This additional spray capacity would
typically be used after the ice bed has been depleted and in the event
that containment pressure rises above a predetermined limit. The
Containment Spray System is an ESF system. It is designed to ensure
that the heat removal capability required during the post accident period
can be attained.

The operation of the Containment Spray System, together with the ice
condenser, is adequate to assure pressure suppression subsequent to
the initial blowdown of steam and water from a DBA. During the post
blowdown period, the Air Return System (ARS) is automatically started.
The ARS returns upper compartment air through the divider barrier to the
lower compartment. This serves to equalize pressures in containment
and to continue circulating heated air and steam through the ice
condenser, where heat is removed by the remaining ice.

McGuire Units 1 and 2 B 3.6.6-2 Revision No. O
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BASES

BACKGROUND (continued)

The Containment Spray System limits the temperature and pressure that
could be expected following a DBA. Protection of containment integrity ;

limits leakage of fission product radioactivity from containment to the
|environment. I

APPLICABLE The limiting DBAs considered relative to containment OPERABILITY

SAFETY ANALYSES are the loss of coolant accident (LOCA) and the steam line break (SLB).
The DBA LOCA and SLB are analyzed using computer codes designed
to predict the resultant containment pressure and temperature transients.

;

No two DBAs are assumed to occur simultaneously or consecutively.
The postulated DBAs are analyzed, in regard to containment ESF
systems, assuming the loss of one ESF bus, which is the worst case
single active failure, resulting in one train of the Containment Spray
System, the RHR System, and the ARS being rendered inoperable
(Ref. 2).

The DBA analyses show that the maximum peak containment pressure |
results from the LOCA analysis, and is calculated to be less than the |
containment design pressure. The maximum peak containment i

atmosphere temperature results from the SLB analysis and was |
calculated to be within the containment environmental qualification
temperature during the DBA SLB. The basis of the containment
environmental qualification temperature is to ensure the OPERABILITY of
safety related equipnient inside containme',1 (Ref. 3). |

The modeled Containment Spray System actuation from the containment
analysis is based on a response time associated with exceeding the !

containment pressure high-high signal setpoint to achieving full flow
through the containment spray nozzles. A delayed response time
initiation provides conservative analyses of peak calculated containment
temperature and pressure responses. The Containment Spray System
total response time of 45 seconds is composed of signal delay, diesel
generator startup, and system startup time.

For certain aspects of transient accident analyses, maximizing the
calculated containment pressure is not conservative. In particular, the
ECCS cooling effectiveness 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. 4).

McGuire Units 1 and 2 B 3.6.6-3 Revision No. O
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APPLICABLE SAFETY ANALYSES (continued)

Inadvertent actuation is precluded by design features consisting of an I

additional set of containment pressure sensors which prevents operation
when the containment pressure is below the containment pressure
control system permissive.

!

The Containment Spray System satisfies Criterion 3 of 10 CFR 50.36
(Ref. 5).

1

l

LCO During a DBA, one train of Containment Spray System is required to
provide the heat removal capability assumed in the safety analyses. To
ensure that this requirement is met, two containment spray trains must be
OPERABLE with power from two safety related, independent power
supplies. Therefore, in the event of an accident, at least one train
operates.

Each Containment Spray System includes a spray pump, headers,
valves, heat exchangers, nozzles, piping, instruments, and controls to
ensure an OPERABLE flow path capable of taking suction from the
RWST upon an ESF actuation signal and manually transferring suction to
the containment sump.

1

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 I
temperature requiring the operation of the Containment Spray System.

:

In MODES 5 and 6, the probability and consequences of these events
are reduced because of the pressure and temperature limitations of these
MODES. Thus, the Containment Spray System is not required to be
OPERABLE in MODE 5 or 6.

i

ACTIONS Al,

With one containment spray train inoperable, the affected train must be
restored to OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing 100% of the heat removal 4

after an accident. The 72 hour Completion Time was developed taking
into account the redundant heat removal and iodine removal capabilities
afforded by the OPERABLE train and the low probability of a DBA
occurring during this period.

!

,

| McGuire Units 1 and 2 B 3.6.6-4 Revision No. O
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ACTIONS (continued)

B.1 and B.2
l

if the affected containment spray train cannot be restored to OPERABLE
status within the ret;uired Completion Time, the plant must be brought to
a MODE in which the LCO does not apply. To achieve this status, the

i

plant must be brought to at least MODE 3 within 6 hours and to MODE 5
l

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 l
systems. The extended interval to reach MODE 5 allows additional time I

and is reasonable when considering that the driving force for a release of
radioactive material from the Reactor Coolant System is reduced in
MODE 3. I

i

!

SURVEILLANCE - SR 3.6.6.1
REQUIREMENTS

Verifying the correct alignment of manual, power opeiated, and automatic
valves, excluding check valves, in the Containment Spray System
provides assurance that the proper flow path exists for Containment
Spray System operation. This SR does not apply to valves that are :

locked, sealed, or othenvise secured in position since they were verified
'

in the correct position prior to being secured. This SR does not require
any testing or valve manipulation. Rather, it involves verification, through 1

a system walkdown or computer status indication, that those valves I

outside containment and capable of potentially being mispositioned, are
in the correct position.

[ SR 3.6.6.2

Verifying that 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 head are normal tests of centrifugal pump |

performance required by Section XI of the ASME Code (Ref. 6). Since ;

the containment spray pumps cannot be tested with flow through the
spray headers, they are tested on bypass flow. This test confirms one
point on the pump design curve and is indicative of overall performance.
Such inservice inspections confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating abnormal
performance. The Frequency of this SR is in accordance with the
inservice Testing Program.

McGuire Units 1 and 2 B 3.6.6-5 Revision No. 0
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'

. SURVElLLANCE REQUIREMENTS (continued)
!

'

SR 3.6.6.3 and SR 3.6.6.4

| . These SRs require verification that each automatic containment spray i
valve actuates to its correct position and each containment spray pump i

, starts upon receipt of an actual or simulated Containment Pressure High- i
i High signal. This Surveillance is not required for valves that are locked,

sealed, or otherwise secured in the rrquired position under administrative
controls.' The 18 month Frequency is based on the need to perform
these Surveillances under the conditions that apply during a plant outage

t

and the potential for an unplanned transient if the Surveillances were .i

. performed with the reactor at power. Operating experience has shown - .|
|- these components usually pass the Surveillances when performed at the '

18 month Frequency. Therefore, the Frequancy was concluded to be
acceptable from a reliability standpoint.

,

The surveillance of containment sump isolation valves is also required by
SR 3.6.6.3. A single surveillance may be used to satisfy both *

requirements.
.

SR 3.6.6.5 and SR 3.6.6.6

These SRs require verification that each containment spray pump
; - discharge valve opens or is prevented from opening and each

containment spray pump starts or is de-energized and prevented from
starting upon receipt of Containment Pressure Control System start and
terminate signals. . The CPCS is described in the Bases for LCO 3.3.2,
"ESFAS." The 18 month Frequency is based on the need to perform
these Surveillances under the conditions that apply during a plant outage.

,

SR 3.6.6.7

With the containment spray inlet vakes closed and the spray header
drained of any solution, low pressure air or smoke can be blown through
test connections. The spray nozzles can also be periodically tested using
a vacuum blower to induce air flow through each nozzle to verify i

unobstructed flow. This SR ensures that each spray nozzle is |
;- unobstructed and that spray coverage of the containment during an '

~

accident is not degraded. Because of the passive design of the nozzle, a
- test at 10 year intervals is considered adequate to detect obstruction of i

the spray nozzles.

L

!
;

I-
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REFERENCES 1. 10 CFR 50, Appendix A, GDC 38, GDC 39, GDC 40, GDC 41,
GDC 42, and GDC 43.

2. UFSAR, Section 6.2.

3. 10 CFR 50.49.

4. 10 CFR 50, Appendix K.

5. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

6. ASME, Boiler and Pressure Vessel Code, Section XI.

;

!
!

I

1

;

i

1

i
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| B 3.6 ' CONTAINMENT SYSTEMS

L : B 3.6.7 Hydrogen Recombiners
i

BASES

t o
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 ' 1, " Containment4
[ Atmosphere Cleanup" (Ref. 2), hydrogen recombiners are required to

reduce the hydrogen concentration in the containment following a loss of
coolant accident (LOCA). 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 outside containment in an
area not exposed to the post LOCA environment, a power supply and a
recombiner. Recombination is accomplished by heating a hydrogen air
mixture above 1150*F. The resulting water vapor and discharge gases -
are cooled prior to discharge from the recombiner. A single recombiner
is capable of maintaining the hydrogen concentration in containment
below the 4.0 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 Safetyp

Features bus, and is provided with a separate power panel and control
panel.

L
APPLICABLE The hydrogen recombiners provide for the capability of controlling the
SAFETY ANALYSES bulk hydrogen concentration in containment to less than the lower |

~ flammable concentration of 4.0 v/o following a DBA. This control would
prevent a containment wide hydrogen bum, thus ensuring the pressure
and temperature assumed in the analyses are not exceeded. The limiting ;
DBA relative to 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;

L
1

.

L
i
!-
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BASES

APPLICABLE SAFETY ANALYSES (continued) 1

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 i

the initiation of the accident is calculated. Conservative assumptions
recommended by Reference 3 are used to maximize the amount of
hydrogen calculated. j

Based on the conservative assumptions used to calculate the hydrogen
concentration versus time after a LOCA, the hydrogen concentration
increases at different rates depending on the region of the containment
being measured. The initiation of the Air Return System and Hydrogen
Skimmer System along with the hydrogen recombiners 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, a single recombiner l

'

is capable of limiting the peak hydrogen concentration in containment to
less than 4.0 v/o (Ref. 3). l

|

,
The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36 (Ref. 4). I

|
1

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
4.0 v/o following a LOCA, assuming a worst case single failure.

McGuire Units 1 and 2 B 3.6.7-2 Revision No. O
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BASES

APPLICABILITY (continued) |

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.

l
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 l
30 day Completion Time is based on the availability of the other hydrogen
recombiner, the small probability of a LOCA occurring (that would
generate an amount of hydrogen that exceeds the f!ammability limit), and

,

the amount of time available after a LOCA (should one occur) 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 occurring (that would generate an amount of hydrogen that
exceeds the flammability limit), and the amount of time available after a
LOCA (should one occur) for operator action to prevent hydrogen
accumulation from exceeding the flammability limit.

Ed

If the inoperable hydrogen recombiner(s) 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.

McGuire Units 1 and 2 B 3.6.7-3 Revision No. O



-. - . - - . - . - - . . - - - . . _ . . - . . - _ . - - - - . -

Hydrogen Recombinars
B 3.6.7

BASES

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS -

Performance of a system functional test for each hydrogen recombiner
ensures the recombiners are operational and can attair. and sustain the

. temperature necessary for hydrogen recombination. In particular, this SR
verifies that the minimum heater sheath temperature increases to
2 700*F in 5 90 minutes. After reaching 700*F, the power is increased to

,

maximum power for approximately 2 minutes and power is verified to be |
2 60 kW. I

Industry operating expenence has shown that these components usually
pass the Surveillance when performed at the 18 month Frequency.

-

Therefore, the Frequency was concluded to be acceptable from a i
reliability standpoint. i

SR 3.6.7.2

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 loose wiring or structural connections, deposits of foreign

. materials, etc.

A visual inspection is sufficient to determine abnormal conditions that
could cause such failures. The 18 month Frequency for this SR was
developed considering the incidence of hydrogen recombiners failing the
SR in the past is low.

SR 3.6.7.3 '

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 SR should be performed following SR 3.6.7.1. This

_

is accomplished by verifying that the resistance to ground for any heater
phase is 210,000 ohms.

The 18 month Frequency for this Surveillance was developed considering |
the incidence of hydrogen recombiners failing the SR in the past is low.

]

|

1

|

|. !
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BASES

REFERENCEG 1. 10 CFR 50.44.

2. 10 CFR 50, Appendix A, GDC 41.

3. UFSAR Section 6.2.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

i
t
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HSS
1

B 3.6.8
-!

!

B 3.6 CONTAINMENT SYSTEMS I

$
B 3.6.8 L Hydrogen Skimmer System (HSS) !

I
-- I
BASES- l

l
BACKGROUND- The HSS reduces the potential for breach of containment due to a

hydrogen oxygen reaction by providing a uniformly mixed post accident
containment atmosphere, thereby minimizing the potential for local
hydrogen burns due to a pocket of hydrogen above the flammable
concentration. Maintaining a uniformly mixed containment atmosphere
also ensures that the hydrogen monitors will give an accurate measure of
the bulk hydrogen concentration and give the operator the capability of
preventing the occurrence of a bulk hydrogen burn inside containment
per 10 CFR 50.44, " Standards for Combustible Gas Control Systems in
Light-Water Cooled Reactors" (Ref.1), and 10 CFR 50, GDC 41,
" Containment Atmosphere Cleanup" (Ref. 2).

The post accident HSS is an Engineered Safety Feature (ESF) and is
designed to withstand a loss of coolant accident (LOCA) without loss of
function. The System has two independent trains, each consisting of two
fans with their own motors and controls. Each train is sized for 3000 cfm.
There is a normally closed, motor-operated valve on the hydrogen
skimmer suction line to reduce ice condenser bypass during initial

.

blowdown. The two trains are initiated automatically on a containment !
pressure high-high signal. The automatic action is to open the motor :

operated valve on the hydrogen skimmer suction line after a 9 * 1 minute !
delay. Once the valve has fully opened, the hydrogen skimmer fan will
start. Each train is powered from a separate emergency power supply. i

- Since each train fan can provide _100% of the mixing requirements, the
System will provide its design function with a limiting single active failure.

Air is drawn from the dead ended compartments by the mixing fans and
is discharged toward the' upper regions of the containment. This
complements the air pattems established by the containment air retum
fans, which take suction from the operating floor level and discharge to
the lower regions of the containment, and the containment spray, which
cools the air and causes. it to drop to lower elevations. The systems work

.

together such that potentially stagnant areas where hydrogen pockets
could develop are eliminated.

'

o
|=
|

|'

!.
*

r . . .
.

'
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BASES

APPLICABLE The HSS provides the capability for reducing the local hydrogen
SAFETY ANALYSES concentration to approximately the bulk average concentration. The

limiting DBA relative to hydrogen concentration is a LOCA.

Hydrogen may accumulate in containment following a LOCA as a result
of:

A metal steam reaction between the zirconium fuel rod claddinga.
and the reactor coolant;

b. Radiolytic decomposition of water in the Reactor Coolant System
(RCS) and the containment sump;

Hydrogen in the RCS at the time of the LOCA (i.e., hydrogenc.
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.

The HSS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 4).

LCO Two HSS trains must be OPERABLE, with power to each from an
independent, safety related power supply. Each train consists of one fan
with its own motor and controls and is automatically initiated by a

; containment pressure high-high signal.
!

Operation with at least one HSS train provides the mixing necessary to
! ensure uniform hydrogen concentration throughout containment.

! APPLICABILITY In MODES 1 and 2, the two HSS trains ensure the capability to prevent
| localized hydrogen concentrations above the flammability limit of
| 4.0 volume percent in containment assuming a worst case single active
!- failure.

In MODE 3 or 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for;

McGuire Units 1 and 2 B 3.6.8 2 Revision No. O
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HSS i

B 3.6.8 I

BASES !
l

|
APPLICABILITY (continued) l

i
!

the DBA LOCA. Also, because of the limited time in these MODES, the
|probability of an accident requiring the HSS is low. Therefore, the HSS is '

not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA or
steam line break (SLB) are reduced due to the pressure and temperature
limitations in these MODES. Therefore, the HSS is not required in these

|

MODES. I

!

|

ACTIONS A.J. i

i

With one HSS train inoperable, the inoperable train must be restored to |
OPERABLE status within 30 days. In this Condition, the remaining |
OPERABLE HSS train is adequate to perform the hydrogen mixing

,

function. However, the overall reliability is reduced because a single |
failure in the OPERABLE train could result in reduced hydrogen mixing '

capability. The 30 day Completion Time is based on the availability of the
other HSS train, the small probability of a LOCA or SLB occurring (that
would generate an amount of hydrogen that exceeds the flammability

.

limit), the amount of time available after a LOCA or SLB (should one I

occur) for operator action to prevent hydrogen accumulation from
exceeding the flammability limit, and the availability of the hydrogen
recombiners and Hydrogen Mitigation System.

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 HSS train is inoperable. This allowance is based on
the availability of the other HSS train, 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_ J.

If an inoperable HSS 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. 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.

McGuire Units 1 and 2 B 3.6.8-3 Revision No. 0
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BASES

SURVEILLANCE SR 3.6.8.1
REO'JIREMENTS

Operating each HSS train for 215 minutes ensures that each train is
OPERABLE and that all associated controls are functioning properly, it
also ensures that blockage, fan and/or motor failure, or excessive
vibration can be detected for corrective action. The 92 day Frequency is
consistent with inservice Testing Program Surveillance Frequencies,
operating experience, the known reliability of the fan motors and controls,
and the two train redundancy available.

SR 3.6.8.2

Verifying HSS fan motor current at rated speed with the motor operated
suction valves closed is indicative of overall fan motor performance and
system flow. Such inservice tests confirm component OPERABILITY,
trend performance, and detect incipient failures by indicating abnormal
performance. The Frequency of 92 days was based on operating
experience which has shown this Frequency to be acceptable.

SR 3.6.8.3

This SR verifies the operation of the motor operated suction valves and
HSS fans in response to a start permissive from the Containment
Pressure Control System (CPCS). The CPCS is described in the Bases
for LCO 3.3.2, "ESFAS." The Frequency of 92 days was based on

4

operating experience which has shown this Frequency to be acceptable.

'

SR 3.6.8.4

This SR ensures that each HSS train responds properly to a containment
pressure high-high actuation signal. The Surveillance verifies that each
fan starts after a delay of 2 8 minutes and s 10 minutes. The Frequency
of 92 days conforms with the testing requirements for similar ESF
equipment and considers the known reliability of fan motors and controls
and the two train redundancy available. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

|

!
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B 3.6.8

BASES

REFERENCES ..1. .10 CFR 50.44.

2. .10 CFR 50, Appendix A, GDC 41.
.

|

13. Regulatory Guide 1.7, Revision O.

t

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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HMS
B 3.6.9

B 3.6 CONTAINMENT SYSTEMS.

B 3.6.9. Hydrogen Mitigation System (HMS)

BASES

BACKGROUND The HMS reduces the potential for breach of primary containment due to :
a hydrogen oxygen reaction in post accident environments. The HMS is
required by 10 CFR 50.44, " Standards for Combustible Gas Control
Systems in Light Water-Cooled Reactors" (Ref.1), and Appendix A,
GDC 41, " Containment Atmosphere Cleanup" (Ref. 2), to reduce the
hydrogen. concentration in the primary containment following a degraded
core accident. The HMS must be capable of handling an amount of
hydrogen equivalent to that generated from a metal water reaction .

-involving 75% of the fuel cladding currounding the active fuel region
(excluding the plenum volume).

10 CFR 50.44 (Ref.1) requires units with ice condenser containments to
install suitable hydrogen control systems that would accommodate an
amount of hydrogen equivalent to that generated from the reaction of
75% of the fuel cladding with water. The HMS provides this required
capability. This requirement was placed on ice condenser units because
of their small containment volume and low design pressure (compared
with pressurized water reactor dry containments). Calculations indicate
that if hydrogen equivalent to that generated from the reaction of 75% of<

the fuel cladding with water were to collect in the primary containment,
the resulting hydrogen concentration would be far above the lower

. ,

flammability limit such that, if ignited from a random ignition source, the
resulting hydrogen burn would seriously challenge the containment and
safety systems in the containment.

The HMS is based on the concept of controlled ignition using thermal
ignitors, designed to be capable of functioning in a post accident '
environment, seismically supported, and capable cf actuation from the
control room. A total of 70 ignitors are distributed throughout the various
regions of containment in which hydrogen could be released or to which it

! '- could flow in significant quantities. The ignitors are arranged in two .
, independent trains such that each containment region has at least two

'

. ignitors, one from each train, controlled and powered redundantly so that
ignition would occur in each region even if one train failed to energize.

When the HMS is initiated, the ignitor elements are energized and heat
p up to a surface temperature 21700*F. At this temperature, they ignite
j; the hydrogen gas that is present in the airspace in the vicinity of the

ignitor. The HMS depends on the dispersed location of the ignitors so

.

i.
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BASES

BACKGROUND (continued)

that local pockets of hydrogen at increased concentrations would burn
before reaching a hydrogen concentration significantly higher than the

i

lower flammability limit. Hydrogen ignition in the vicinity of the ignitors is
|

assumed to occur when the local hydrogen concentration reaches 8.5 '

volume percent (v/o) and results in 100% of the hydrogen present being
consumed.

APPLICABLE The HMS causes hydrogen in containment to burn in a controlled manner
SAFETY ANALYSES as it accumulates following a degraded core accident (Ref. 3). Burning i

occurs at the lower f!ammability concentration, where the resulting
temperatures and pressures are relatively benign. Without the system,

l
hydrogen could build up to higher concentrations that could result in a j

violent reaction if ignited by a random ignition source after such a buildup. |
I

The hydrogen ignitors are not included for mitigation of a Design Basis |
Accident (DBA) because an amount of hydrogen equivalent to that l

generated from the reaction of 75% of the fuel cladding with water is far j
in excess of the hydrogen calculated for the limiting DBA loss of coolant '

accident (LOCA). The hydrogen concentration resulting from a DBA can
be maintained less than the flammability limit using the hydrogen
recombiners. The hydrogen ignitors, however, have been shown by
probabilistic risk analysis to be a significant contributor to limiting the I
severity of accident sequences that are commonly found to dominate risk
for units with ice condonser containments. As such, the hydrogen
ignitors satisfy Criterion 4 of 10 CFR 50.36 (Ref. 4).

LCO Two HMS trains must be OPERABLE with power from two independent,
safety related power supplies, j

For this unit, an OPERABLE HMS train consists of 34 of 35 ignitors
energized on the train.

Operation with at least one HMS train ensures that the hydrogen in
containment can be burned in a controlled manner. Unavailability of both
HMS trains could lead to hydrogen buildup to higher concentrations,
which cou!d result in a violent reaction if ignited. The reaction could take
place fast enough to lead to high temperatures and overpressurization of
containment and, as a result, breach containment or cause containment
leakage rates above those assumed in the safety analyses. Damage to
safety related equipment located in containment could also occur.

,

McGuire Units 1 and 2 B 3.6.9-2 Revision No. 0
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APPLICABILITY Requiring OPERABILITY in MODES 1 and 2 for the HMS ensures its
immediate availability after safety injection and scram actuated on a
LOCA initiation. In the post accident environment, the two HMS
subsystems are required to control the hydrogen concentration within
containment to near its flammability limit of 4.0 v/o assuming a worst case
single failure. This prevents overpressurization of containment and
damage to safety related equipment and instruments located within
containment.

In MODES 3 and 4, both the hydrogen production rate and the total
hydrogen production after a LOCA would be significantly less than that
calculated for the DBA LOCA. Also, because of the limited time in these
MODES, the probability of an accident requiring the HMS is low.
Therefore, the HMS is not required in MODES 3 and 4.

In MODES 5 and 6, the probability and consequences of a LOCA are
reduced due to the pressure and ternperature limitations of these
MODES. Therefore, the HMS is not required to be OPERABLE in
MODES 5 and 6.

ACTIONS A.1 and A.2

With one HMS train inoperable, the inoperable train must be restored to
,

OPERABLE status within 7 days or the OIERABLE train must be verified i

OPERABLE frequently by performance of SR 3.6.9.1. The 7 day
Completion Time is based on the low probability of the occurrence of a
degraded core event that would generate hydrogen in amounts
equivalent to a metal wats.* reaction of 75% of the core cladding, the
length of time after the event that operator action would be requ? red to
prevent hydrogen accumulation from exceeding this limit, and tho low
probability of failure of the OPERABLE HMS train. Alternative Required
Action A.2, by frequent surveillances, provides assurance that the
OPERABLE train continues to be OPERABLE.

B:1

Condition B is one containment region with no OPERABLE hydroger
ignitor. Thus, while in Condition B, or in Conditions A and B
simultaneously, there would always be ignition capability in the adjacent
containment regions that would provide redundant capability by flame
propagation to the region with no OPERABLE ignitors.

Required Action B.1 calls for the restoration of one hydrogen ignitorin
each region to OPERABLE status within 7 days. The 7 day Completion;

Time is based on the same reasons given under Required Action A.1.

McGuire Units 1 and 2 B 3.6.9-3 Revision No. O
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BASES
'

ACTIONS (continued)

C.1

The unit must be placed in a MODE in which the LCO does not apply if
the HMS subsystem (s) cannot be restored to OPERABLE status within
the associated Completion Time. This is done by placing the unit in at
least MODE 3 within 6 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.
1

SURVEILLAMCE SR 3.6.9.1
REQUIREMENTS

This SR confirms that 2 34 of 35 hydrogen ignitors can be successfully
'
3

energized in each train. The ignitors are simple resistance elements.
Therefore, energizing provides assurance of OPERABILITY. The
allowance of one inoperable hydrogen ignitor is acceptable because,
although one inoperable hydrogen ignitor in a region would compromise
redundancy in that region, the containment regions are interconnected so

|

that ignition in one region would cause burning to progress to the others |
(i.e., there is overlap in each hydrogen ignitor's effectiveness between I

regions). The Frequency of 92 days has been shown to be acceptable
through operating experience.

SR 3.6.9.2 |

This SR confirms that the two inoperable hydrogen ignitors allowed by
SR 3.6.9.1 (i.e., one in each train) are not in the same containment
region. The Frequency of 92 days is acceptable based on the Frequency |
of SR 3.6.9.1, which provides the information for performing this SR.

SR 3.6.9.3

A more detailed functional test is performed every 18 months to verify
system OPERABILITY. Each glow plug is visually examined to ensure
that it is clean and that the electrical circuitry is energized. Allignitors
(glow plugs), including normally inaccessible ignitors, are visually
checked for a glow to verify that they are energized. Additionally, the

|- surface temperature of each glow plug is measured to be 21700*F to
demonstrate that a temperature sufficient for ignition is achieved. The
18 month Frequency is based on the need to perform this Surveillance

McGuire Units 1 and 2 B 3.6.9-4 Revision No. 0
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HMS
B 3.6.9

BASES

|

SURVEILLANCE REQUIREMENTS (continued)

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 SR when performed at the 18 month
Frequency, which is based on the refueling cycle. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.

REFERENCES 1. 10 CFR 50.44. '

<

2. 10 CFR 50, Appendix A, GDC 41.

3. UFSAR, Section 6.2.
|

!- 4. 10 CFR 50.36. Technical Specifications, (c)(2)(ii).
4
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B 3.6.10

i. |

' B 3.6.. CONTAINMENT SYSTEMS

| - B 3.6.10 Annulus Ventilation System (AVS)
.

L 4

o ;

I BASES
'

:

,
.

| BACKGROUND _ The AVS is required by 10 CFR 50, Appendix A, GDC 41, " Containment
Atmosphere Cleanup" (Ref.1), to ensure that radioactive materials that
leak from the primary containment into the reactor building (secondary

, _ containment) following a Design Basis Accident (DBA) are filtered and
adsorbed prior to exhausting to the environment.

;
- The containment has a secondary containment called the reactor

i

building, which is a concrete structure that surrounds the steel primary
containment vessel. Between the containment vessel and the reactor

| building inner wall is an annulus that collects any containment leakage
L that may occur following a loss of coolant accident (LOCA) or rod ejection
'

accident. This space also allows for periodic inspection of the outer
surface of the steel containment vessel.-

. The AVS establishes a negative pressure in the annulus between the
, reactor building and the steel containment vessel. Filters in the system
F then control the release of radioactive contaminants to the environment.

Reactor building OPERABILITY is required to ensure retention of primary
| containment leakage and proper operation of the AVS.

The AVS consists of two. separate and redundant trains. Each train-
includes a heater, mechanical demister, a prefilter/ moisture separator,
upstream and downstream high efficiency particulate air (HEPA) filter, an

i- activated charcoal adsorber section for removal of radioiodines, and a )
| fan. Ductwork, valves and/or dampers, and instrumentation also form |

part of the system. The heaters and mechanical demisters function to
i

reduce the moisture content of the airstream to less than 70% relative |

humidity.' A second bank of HEPA filters follows the adsorber section to
collect carbon fines and provide backup in case of failure of the main
HEPA filter bank. Only the upstream HEPA filter and the charcoal

!
adsorber section are credited in the analysis. The system initiates and

L maintains a negative air pressure in the reactor building annulus by
means of filtered exhaust ventilation of the reactor building annulus . I

L following receipt of a Phase B isolation signal. The system is described j
in Reference 2.

The profilters remove large particles in the air, and the moisture
separators remove entrained water droplets present, to prevent excessive

b loading of the HEPA filters and charcoal absorbers. Heaters are included
4

i-
:
;
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AVS
B 3.6.10

BASES

BACKGROUND (continued)

to reduce the relative humidity of the airstream. Continuous operation of
each train, for at least 10 hours per month, with heaters on, reduces
moisture buildup on their HEPA filters and adsorbers. The mechanical
demisters cool the air to keep the charcoal beds from becoming too hot
due to absorption of fission product.

The AVS reduces the radioactive content in the annulus atmosphere
'

following a DBA. Loss of the AVS could cause site boundary doses,in
the event of a DBA, to exceed the values given in the licensing basis.

APPLICABLE The AVS design basis is established by the consequences of the limiting
SAFETY ANALYSES DBA, which is a LOCA. The accident analysis (Ref. 3) assumes that only

one trali, of the AVS is functional due to a single failure that disables the
other train. The accident analysis accounts for the reduction in airborne
radioactive material provided by the remaining one train of this filtration
system. The amount of fission products available for release from
containment is determined for a LOCA.

The modeled AVS actuation in the safety analyses is basec ;pon a worst
case response time following a Phase B isolation signal initiated at the
limiting setpoint. The total response time, from exceeding the signal
setpoint to attaining the negative pressure of 0.5 inch water gauge in the
reactor building annulus, is 22 seconds. The pressure then goes to -3.5
inches water within 48 seconds after the start signal is initiated. At this
point the system switches into its recirculation mode of operation and
pressure may increase to -0.5 inches water within 278 secor.Js but will
not go above -0.5 inches water. This response time is composed of
signal delay, diesel generator startup and sequencing time, system
startup time, and time for the system to attain the required pressure after
starting.

The AVS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 4).

LCO in the event of a DBA, one AVS train is required to provide the minimum
particulate iodine removal assumed in the safety analysis. Two trains of
the AVS must be OPERABLE to ensure that at least one train will
operate, assuming that the other train is disabled by a single active
failure.

McGuire Units 1 and 2 B 3.6.10-2 Revision No. O



AVS
| B 3.6.10

| BASES

APPLICABILITY in MODES 1,2,3, and 4, a DBA could lead to fission product release to
containment that leaks to the reactor building. The large break LOCA, on
which this system's design is based, is a full power event. Less severe
LOCAs and leakage stil1 require the system to be OPERABLE throughout
these MODES. The probability and severity of a LOCA decrease as core
power and Reactor Coolant System pressure decrease. With the reac+or
shut down, the probability of release of radioactivity resulting from such
an accident is low.

!

In MODES 5 and 6, the probability and consequences of a DBA are low
due to the pressure and temperature limitations in these MODES. Under

: these conditions, the AVS is not required to be OPERABLE.

ACTIONS .A_d

'

With one AVS train inoperable, the inoperable train must be restored to
OPERABLE status within 7 days. The 7 day Completion Time is based
on consideration of such factors as the availability of the OPERABLE
redundant AVS train and the low probability of a DBA occurring during
this period. The Completion Time is adequate to make most repairs.

B.1 and B.2

With one or more AVS heaters inoperable, the heater must be restored to
OPERABLE status within 7 days. Alternatively, a report must be initiated
within 7 days in accordance with Specification 5.6.6, which details the
reason for the heater's inoperability and the corrective action required to
return the heater to OPERABLE status.

The heaters do not affect OPERABILITY of the AVS filter train because
charcoal adsorber efficiency testing is performed at 30*C and 95%
relative humidity. The accident analysis shows that site boundary
radiation doses are within 10 CFR 100 limits during a DBA LOCA under
these conditions.

C.1 and C.2

If the AVS 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

J McGuire Units 1 and 2 B 3.6.10-3 Revision No. O
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AVS
B 3.6.10

BASES

ACTIONS (continued)

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.

SURVEILLANCE SR 3.6.10.1
REQUIREMENTS

Operating each AVS train from the control room with flow through the
HEPA filters and activated carbon adsorbers ensures that all trains 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. Operation with the heaters on for
210 continuous hours eliminates moisture on the adsorbers and HEPA
filters. Experience from filter testing at operating units indicates that the
10 hour period is adequate for moisture elimination on the adsorbers and
HEPA filters. The 31 day Freauency was developed in consideration of
the known reliability of fan motors and controls, the two train redundancy
available, and the 'oaine removal capability of the Containment Spray
System and Ice Condenser.

SR 3.6.10.2

This SR verifies that the required AVS filter testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The AVS
filter tests are in accordance with Regulatory Guide 1.52 (Ref. 5) with
exceptions as noted in the UFSAR. 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 3.6.10.3

The automatic startup on a Containment Phase B Isolation signal
ensures that 9ach AVS train responds properly. The 18 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 18 month Frequency.

McGuire Units 1 and 2 B 3.6.10-4 Revision No. O
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AVS 4

8 3.6.10

BASES

SURVEILLANCE REQUIREMENTS (continued)

Therefore the Frequency was concluded to be acceptable from a
reliability standpoint. Furthermore, the SR interval was developed
considering that the AVS equipment OPERABILITY is demonstrated at a
31 day Frequency by SR 3.6.10.1.

SR 3.6.10.4

The AVS filter cooling electric motor-operated bypass valves are tested to
verify OPERABILITY. The valves are normally closed and may need to
be opened to initiate miniflow cooling through a filter unit that has been
shutdown following a DBA LOCA. Miniflow cooling may be necessary to
limit temperature increass in the idle filter train due to decay heat from
captured fission products. The 18 month Frequency is considered to be
acceptable based on valve reliability and design, and the fact that
operating experience has shown that the valves usually pass the
Surveillance when performed at the 18 month Frequency.

SR 3.6.10.5

The proper functioning of the fans, dampers, filters, adsorbers, etc., as a
system is verified by the ability of each train to produce the required
system flow rate. The 18 month Frequency is consistent with Regulatory
Guide 1.52 (Ref. 5) guidance for functional testing.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 41.

2. UFSAR, Section 6.2.

3. UFSAR, Chapter 15.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

5. Rogulatory Guide 1.52, Revision 2.
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ARS
B 3.6.11

B 3.6 CONTAINMENT SYSTEMS-

B 3.6.11 Air Return System (ARS)

BASES

BACKGROUND The ARS is designed to assure the rapid return of air from the upper to
the lower containment compartment after the initial blowdown following a
Design Basis Accident (DBA). The return of this air to the lower
compartment and subsequent recirculation back up through the ice
condenser assists in cooling the containment atmosphere and limiting
post accident pressure and temperature in containment to less than
design values. Limiting pressure and temperature reduces the release of
fission product radioactivity from containment to the environment in the
event of a DBA. The ARS also promotes hydrogen dilution by mixing the
hydrogen with containment atmosphere and distributing throughout the
containment.

The ARS consists of two separate trains of equal capacity, each capable
of meeting the design bases. Each train includes a 100% capacity air
retum fan and associated motor operated damper in the fan discharge
line to the containment lower compartment. The damper acts as a barrier
between the upper and lower compartroents to prevent reverse flow
which would bypass the ice condenser. The damper is normally closed

! and remains closed throughout the initial Rowdown following a postulated
t

high energy line break. The damper motor is actuated several seconds
after the containment pressure high-high setpoint is reached and a start
permissive from the Containment Pressure Control System is present. A

| backdraft damper is also provided at the discharge of each fan to serve
| as a check damper on the non-operating train. Each train is powered '

| from a separate Engineered Safety Features (ESF) bus.

The ARS fans are automatically started by the containment pressure
high-high signal 9 t 1 minutes after the containment pressure reaches

| the pressure setpoint and a start permissive from the Containment
! Pressure Control System is present. The time delay ensures that no

energy released during the initial phase of a DBA will bypass the ice bed
|

through the ARS fans.

After starting, the fans displace air from the upper compartment to the
: lower compartment, thereby returning the air that was displaced by the
i high energy line break blowdown from the lower compartment and

equalizing pressures throughout containment. After discharge into the
lower compartment, air flows with steam produced by residual heat

,

through the ice condenser doors into the ice condenser compartment

McGuire Units 1 and 2 B 3.6.11-1 Revision No. O
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L ARS |
| B 3.6.11 '

|

BASES
i

BACKGROUND (continued)!-

! l

| where the steam portion of the flow is condensed. The air flow returns to
| the upper compartment through the top deck doors in the upper portion of

the ice condenser compartment. The ARS fans operate continuously |
after actuation, circulating air through the containment ralme When the I

containment pressure falls below a predetermined value, the ARS fans
are automatically de-energized. Thereafter, the fans are automatically
cycled on and off if necessary to control any additional containment
pressure transients.

The ARS also functions, after all the ice has melted, to circulate any
steam still entering the lower compartment to the upper compartment
where the Containment Spray System can cool it.

| The ARS is an ESF system. It is designed to ensure that the heat
!

removal capability required during the post accident period can be
,

attained. The operation of the ARS, in conjunction with the ice bed, the !

Containment Spray System, and the Residual Heat Removal (RHR) l

System spray, provides the requirea heat removal capability to limit post
accident conditions to less than the containment design values.

i

| APPLICABLE The limiting DBAs considered relative to containment temperature and
SAFETY ANALYSES and pressure 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. DBAs are assumed not to occur simultaneously or

.

consecutively. The postulated DBAs are analyzed, in regard to ESF i
systems, assuming the loss of one ESF bus, which is the worst case |

L single active failure and results in one train each of the Containment
Spray System, RHR System, and ARS being inoperable (Ref.1). The
DBA analyses show that the maximum peak containment pressure,

| results from the LOCA analysis and is calculated to be less than the
j containment design pressure.

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 Systern 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).

McGuire Units 1 and 2 B 3.6.11-2 Revision No. O
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BASES
1

APPLICABLE SAFETY ANALYSES (continued)

The analysis for minimum internal containment pressure (i.e., maximum
external differential containment pressure) assumes inadvertent
simultaneous actuation of both the ARS and the Containment Spray
System.

The modeled ARS actuation from the containment analysis is based upon |

a response time associated with exceeding the containment pressure |
High-High signal setpoint to achieving full ARS air flow. A delayed |
response time initiation provides conservative analyses of peak
calculated containment temperature and pressure responses. The ARS
total response time of 600 seconds includes signal delays.

The ARS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3).

LCO in the event of a CBA, one train of the ARS is required to provide the
minimum air recirculation for heat removal assumed in the safety
analyses. To ensure this requirement is met, two trains of the ARS must
be OPERABLE. This will ensure that at least one train will operate,
assuming the worst case single failure occurs, which is in the ESF power
supply,

i

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause an increase in containment
{

pressure and temperature requiring the operation of the ARS. Therefore, ;
the LCO is applicable in MODES 1,2,3, and 4. j

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 ARS is not required to be OPERABLE in these

| MODES. !

,

l

ACTIONS M

If one of the required trains of the ARS is inoperable,it must be restored
!

to OPERABLE status within 72 hours. The 72 hour Completion Time was
developed taking into account the redundant flow of the OPERABLE ARS
train and the low probability of a DBA occurring in this period.

1

|McGuire Units 1 and 2 B 3.6.11-3 Revision No. 0
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BASES

ACTIONS (continued)

B.1 and B.2

If the ARS 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
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.

SURVEILLANCE SR 3.6.11.1
REQUIREMENTS

Verifying that each ARS fan starts on an actual or simulated actuation
signal, after a delay 2 8.0 minutes and 510.0 minutes, and operates for
215 minutes is sufficient to ensure that all fans are OPERABLE and that
all associated controls and time delays are functioning properly. It also
ensures that blockage, tan and/or motor failure, or excessive vibration
can be detected for corrective action. The 92 day Frequency was
developed considering the known reliability of fan motors and controls
and the two train redundancy available.

SR 3.6.11.2

Verifying ARS fan motor current to be at rated speed with the return air
dampers closed confirms one operating condition of the fan. This test is
indicative of overall fan motor performance. Such inservice tests confirm ;

component OPERABILITY, trend performance, and detect incipient i

failures by indicating abnormal performance. The Frequency of 92 days
conforms with the testing requirements for similar ESF equipment and i
considers the known reliability of fan motors and controls and the two !

train nedundancy available. )
!

SR 3.6.11.3 '

Verifying the OPERABILITY of the return air damper provides assurance
that the proper flow path will exist when the fan is started. This I

surveillance also tests the circuitry, including time delays, to ensure the !

| system operates properly. The Frequency of 92 days was developed

| McGuire Units 1 and 2 B 3.6.11-4 Revision No. 0

|

|

|

l



. . . _ _ .. . . . . _ _ _ _ _ . . _ _ -__ . _ _ _ _ _

ARS *

B 3.6.11

BASES

SURVEILLANCE REQUIREMENTS (continued)

considering the importance of the dampers, their location, physical
environment, and probability of failure. Operating experienca has also
shown this Frequency to be acceptable. i

SR 3.6.11.4 and SR 3.6.11.5

Verifying the OPERABILITY of the check damper in the air return fan
|

discharge line to the containment lower compartment provides assurance
'

that the proper flow path will exist when the fan is started and that
reverse flow can not occur when the fan is not operating. The frequency
of 92 days was developed considering the importance of the dampers,
their location, physical environment, and probability of failure. Operating
experience has also shown this Frequency to be acceptable.

|

SR 3.6.11.6 and SR 3.6.11.7

These SRs require verification that each ARS motor operated damper
opens or is prevented from opening and each ARS fan is allowed to start .

or is prevented from starting upon receipt of Containment Pressure
Control System start permissive and terminate signals. The CPCS is
described in the Bases for LCO 3.3.2, "ESFAS." The 18 month ;

Frequency is based on operating experience which has shown it to be
acceptable. t

REFERENCES '1. UFSAR, Section 6.2.

2. 10 CFR 50, Appendix K.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

|
'

m

|

|
:

|
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'

B 3.6.12
;

|

B 3.6 CONTAINMENT SYSTEMS
|!

, B 3.6,12 Ice Bed
|

|
BASES-

<

q|
!BACKGROUND . The ice bed consists of over 2,099,790 lb of ice stored in 1944 baskets :

within the ice condenser. Its primary purpose is to provide a large heat i

sink in the event of a release of energy from a Design Basis Accident !
(DBA) in containment. The ice would absorb energy and limit !

containment peak pressure and temperature during the accident !
transient. Limiting the pressure and temperature reduces the release of |
fission product radioactivity from containment to the environment in the !

event of a DBA. i

!
The ice condenser is an annular compartment enclosing approximately i
300* of the perimeter of the upper containment compartment, but

i
penetrating the operating deck so that a portion extends into the lower |
containment compartment. The lower portion has a series of hinged !
doors exposed to the atmosphere of the lower containment compartment, !
which, for normal unit operation, are designed to remain closed. At the I

top of the ice condenser is another set of doors exposed to the 'f
atmosphere of the upper compartment, which also remain closed during i
normal unit operation. Intermediate deck doors, located below the top

' deck doors, form the floor of a plenum at the upper part of the ice ' '

condenser. These doors also remain closed during normal unit - ;

operation. The upper plenum area is used to facilitate surveillance and '

maintenance of the ice bed.

I
The ice baskets held in the ice bed within the ice condenser are arranged
to promote heat transfer from steam to ice. This arrangement enhances -
the ice condenser's primary function of condensing steam and absorbing
heat energy released to the containment during a DBA.

In the event of a DBA, the ice condenser inlet doors (located below the
operating deck) open due to the pressure rise in the lower compartment.
This allows air and steam to flow from the lower compartment into the ice
condenser. The resulting pressure increase within the ice condenser

'. causes the intermediate deck doors and the top deck doors to open,
~ which allows the air to flow out of the ice condenser into the upper
. compartment. Steam condensation within the ice condenser limits the |.

pressure and temperature buildup in containment. A divider barrier |
separates the upper and lower compartments and ensures that the steam |

is directed into the ice condenser. I

:
i

'|

|
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BASES
i

BACKGROUND (continued)

)
The ice, together with the containment spray, is adequate to absorb the

!
initial blowdown of steam and water from a DBA and the additionc! had ;

loads that would enter containment during several hours following the l

initial blowdown. The additional heat loads would come from the residual |
heat in the reactor core, the hot piping and components, and the I

secondary system, including the steam generators. During the post
blowdown period, the Air Return System (ARS) returns upper
compartment air through the divider barrier to the lower compartment. |
This serves to equalize pressures in containment and to continue l

circulating heated air and steam from the lower compartment through the !
ice condenser where the heat is removed by the remaining ice. '

As ice melts, the water passes through the ice condenser floor drains into
,

the lower compartment. Thus, a second function of the ice bed is to be a
!

large source of borated water (via the containment sump) for long term i
Emergency Core Cooling System (ECCS) and Containment Spray

'

System heat removal functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove fission product
iodine that may be released from the core during a DBA. lodine removal
occurs during the ice melt phase of the accident and continues as the
melted ice is sprayed into the containment atmosphere by the !
Containment Spray System. The ice is adjusted to an alkaline pH that
facilitates removal of radioactive iodine from the containment
atmosphere. The alkaline pH also minimizes the occurrence of the
chloride and caustic stress corrosion on mechanical systems and
components exposed to ECCS and Containment Spray System fluids in
the recirculation mode of operation.

It is important for the ice to be uniformly distributed around the 24 ice
condenser bays and for open flow paths to exist around ice baskets. This

; is especially important during the initial blowdown so that the steam and
water mixture entering the lower compartment do not pass through only

| part of the ice condenser, depleting the ice there while bypassing the ice
I in other bays.

Two phenomena that can degrade the ice bed during the long servicei

j period are:

a. Loss of ice by melting or sublimation; and

b. Obstruction of flow passages through the ice bed due to buildup of
frost or ice. Both of these degrading phenomena are reduced by
minimizing air leakage into and out of the ice condenser.

McGuire Units 1 and 2 B 3.6.12-2 Revision No. O
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l

BACKGROUND (continued)

The ice bed limits the temperature and pressure that could be expected
following a DBA, thus limiting leakage of fission product radioactivity from
containment to the environment.

I
!

APPLICABLE The limiting DBAs considered relative to containment temperature and
4

SAFETY ANALYSES pressure are the loss of coolant accident (LOCA) and the steam line i
break (SLB). The LOCA and SLB are analyzed using computer codes
designed to predict the resultant containment pressure and temperature i
transients. DBAs are not assumed to occur simultaneously or j

consecutively. j

Although the ice condenser is a passive system that requires no electrical
power to perform its function, the Containment Spray System, RHR
Spray System, and the ARS also function to assist the ice bed in limiting
pressures and temperatures. Therefore, the postulated DBAs are !

analyzed in regards to containment Engineered Safety Feature (ESF)
systems, assuming the loss of one ESF bus, which is the worst case
single active failure and results in one train each of the Containment
Spray System, RHR Spray System, and ARS being inoperable.

The limiting DBA analyses (Ref.1) show that the maximum peak
containment pressure results from the LOCA analysis and is calculated to 1

be less than the containment design pressure. For certain aspects of the
transient accident analyses, maximizing the calculated containment
pressure is not conservative. In particular, the cooling effectiveness of
the ECCS 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 maximum peak containment atmosphere temperature results from
the SLB analysis and is discussed in the Bases for LCO 3.6.5,
" Containment Air Temperature."

In addition to calculating the overall peak containment pressures, the
DBA analyses include calculation of the transient differmtial pressures
that occur across subcompartment walls during the initial blowdown
phase of the accident transient. The internal containment walls and
structures are designed to withstand these local transient pressure

'

differentials for the limiting DBAs.

The ice bed satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3).

McGuire Units ? and 2 B 3.6.12-3 Revision No. 0
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LCO The ice bed LCO requires the existence of the required quantity of stored ;

ice, appropriate distribution of the ice and the ice bed, open flow paths |

through the ice bed, and appropriate chemical content and pH of the
stored ice. The stored ice functions to absorb heat during a DBA,
thereby limiting containment air temperature and pressure. The chemical
content and pH of the ice provide core SDM (boron content) and remove
radioactive iodine from the containment atmosphere when the melted ice
is recirculated through the ECCS and the Containment Spray System,
respectively.

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause an increase in containment
pressure and temperature requiring the operation of the ice bed.

i
Therefore, 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, the ice bed is not required to be OPERABLE in
these MODES.

1

ACTIONS M
If the ice bed is inoperable, it must be reswred to OPERABLE status
within 48 hours. The Completion Time was developed based on
operating experience, which confirms that due to the very large mass of |
stored ice, the parameters comprising OPERABILITY do not change
appreciably in this time period. Because of this fact, the Surveillance
Frequencies are long (months), except for the ice bed temperature, which
is checked every 12 hours. If a degraded condition is identified, even for

l

temperature, with such a large mass of ice it is not possible for the
| degraded condition to significantly degrade further in a 48 hour period.

Therefore,48 hours is a reasonable amount of time to correct a degraded
condition before initiating a shutdown.

|

| B.1 and B.2
|

| If the ice bed 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 rea;onable, 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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i

SURVEILLANCE SR 3.6.12.1
REQUIREMENTS

Verifying that the maximum temperature of the ice bed is s; 27*F ensures
that the ice is kept well below the melting point. The 12 hour Frequency |

was based on operating experience, which confirmed that, due to the l

large mass of stored ice, it is not possible for the ice bed temperature to
degrade significantly within a 12 hour period and was also based on

,

assessing the proximity of the LCO limit to the melting temperature. |
:
!

Furthermore, the 12 hour Frequency is considered adequate in view of 1

indications in the control room, including the alarm, to alert the operator I
to an abnormalice bed temperature condition. This SR may be satisfied
by use of the Ice Bed Temperature Monitoring System.

SR 3.6.12.2

The weighing program is designed to obtain a representative sample of
the ice baskets. The representative sample shallinclude 6 baskets from
each of the 24 ice condenser bays and shall consist of one basket from
radial rows 1,2,4,6,8, and 9. If no basket from a designated row can ;

be obtained for weighing, a basket from the same row of an adjacent bay |
shall be weighed.

;

The rows chosen include the rows he.arest the inside and outside walls of |
the ice condenser (rows 1 and 2, and 8 and 9, respectively), where heat
transfer into the ice condenser is most likely to influence melting or
sublimation. Verifying the total weight of ice ensures that there is '

adequate ice to absorb the required amount of energy to mitigate the
DBAs.

If a basket is found to contain < 1081 lb of ice, a representative sample of
20 additional baskets from the same bay shall be weighed. The average
weight of ice in these 21 baskets (the discrepant basket and the
20 additional baskets) shall be 21081 lb at a 95% confidence level.

Weighing 20 additional baskets from the same bay in the event a
Surveillance reveals that a single basket contains < 1081 lb ensures that
no local zone exists that is grossly deficient in ice. Such a zone could
experience early melt out during a DBA transient, creating a path for
steam to pass through the ice bed without being condensed. The
Frequency of 9 months was based on ice storage tests and the allowance
built into the required ice mass over and above the rnass assumed in the
safety analyses. Operating experience has verified that, with the 9 month
Frequency, the weight requirements are maintained with no significant
degradation between surveillances.

McGuire Units 1 and 2 B 3.6.12-5 Revision No. O
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.12.3

This SR ensures that the azimuthal distribution of ice is reasonably |
uniform, by verifying that the average ice weight in each of three ;
azimuthal groups of ice condenser bays is within the limit. The

i
Frequency of 9 months was based on ice storage tests and the allowance i
built into the required ice mass over and above the mass assumed in the !
safety analyses. Operating experience has verified that, with the 9 month '

Frequency, the weight requirements are maintained with no significant
degradation between surveillances.

1

SR 3.6.12.4

This SR ensures that the flow channels through the ice condenser have
not accumulated an excessive amount of ice or frost blockage. The
visual inspection must be made for two or more flow channels per ice !
condenser bay and must include the following specific locations along the
flow channel:

a. Past the lower inlet plenum support structures and turning vanes;

b. Between ice baskets;
i

c. Past lattice frames; I

d. Through the intermediate floor grating; and
,

l

e. Through the top deck floor grating.

The allowable 0.38 inch thick buildup of frost or ice is based on the
analysis of containment response to a DBA with partial blockage of the
ice condenser flow passages. If a flow channel in a given bay is found to
have an accumulation of frost or ice > 0.38 inch thick, a representative
sample of 20 additional flow channels from the same bay must be visually
inspected.

If these additional flow channels are all found to be acceptable, the
discrepant flow channel may be considered single, unique, and

, acceptable deficiency. More than one discrepant flow channel in a bay is i

| not acceptable, however. These requirements are based on the
sensitivity of the partial blockage analysis to additional blockage. The

I Frequency of 9 months for structural members other than the lower inlet

McGuire Units 1 and 2 B 3.6.12-6 Revision No. O
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Ic2 Bed
B 3.6.12

BASES

SURVEILLANCE REQUIREMENTS (continued)
|
'

plenum support structures and turning vanes was based on ice storage
tests and the allowance built into the required ice mass over and above
the mass assumed in the safety analyses. The 18 month Frequency for
the lower inlet plenum support structures and turning vanes is based on
the need to perform this Surveillance during the conditions that exist
during a plant outage. These areas are access restricted due to ALARA
considerations during plant operation.

The SR is modified by a Note that indicates the Surveillance for the lower
inlet plenum support structures and turning vanes is not applicable until
after a unit outage of sufficient duration to perform the Surveillance
subsequent to August 12,1998.

SR 3.6.12.5

Verifying the chemical composition of the stored ice ensures that the
stored ice has a boron concentration of at least 1800 ppm as sodium,

tetraborate and a high pH,2 9.0 and s 9.5 at 20 C, in order to meet the
requirement for borated water when the melted ice is used in the ECCS
recirculation mode of operation. Sodium tetraborate has been proven

| effective in maintaining the boron content for long storage periods, and it
also enhances the ability of the solution to remove and retain fission
product iodine. The high pH is required to enhance the effectiveness of
the ice and the melted ice in removing iodine from the containment
atmosphere. This pH range also minimizes the occurrence of chloride
and caustic stress corrosion on mechanical systems and components

'

exposed to ECCS and Containment Spray System fluids in the
t recirculation mode of operation. The Frequency of 18 months was

developed considering these facts:

a. Long term ice storage tests have determined that the chemical
composition of the stored ice is extremely stable;

b. Operating experience has demonstrated that meeting the boron
concentration and pH requirements has never been a problem; and

c. Someone would have to enter the containment to take the sample,
,

and, if the unit is at power, that person would receive a radiation
i dose.

McGuire Units 1 and 2 B 3.6.12-7 Revision No. O
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B 3.6.12

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.12.6

This SR ensures that a representative sampling of accessible portions of
ice baskets, which are relatively thin walled, perforated cylinders, have
not been degraded by wear, cracks, corrosion, or other damage. Each
ice basket must be raised at least 12 feet for this inspection. The

,

!

Frequency of 40 months for a visual inspection of the structural
soundness of the ice baskets is based on engineering judgment and j

considers such factors as the thickness of the basket walls relative to !
corrosion rates expected in their service environment and the results of

|the long term ice storage testing.
j
i

| |
1

.

REFERENCES 1. UFSAR, Section 6.2. I

2. 10 CFR 50, Appendix K. !

|

| 3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
i

I

|
I

|
!

I

|

t'

!

!

i

a

.
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(' les Condsnsar Doors
B 3.6.13

B 3.6, CONTAINMENT SYSTEMS,

| !

; - B 3.6.13 Ice Condenser Doors
!

L BASES
L :

1

BACKGROUND -The ice condenser doors consist of the inlet doors, the intermediate deck
doors, and the top deck doors. The functions of the doors are to:

|

a. Seal the ice condenser from air leakage during the lifetime of the
| . unit; and

b. Open in the event of a Design Basis Accident (DBA) to direct the
hot steam-air mixture from the DBA into the ice bed, where the ice

l

would absorb energy and limit containment peak pressure and
L temperature during the accident transient.

! Limiting the pressure and temperature fol!owing a DBA reduces the
release of fission product radioactivity from containment to the
environment.

| The ice condenser is an annular compartment enclosing approximately
300* of the perimeter of the upper containment compartment, but :
penetrating the operating deck so that a portion extends into the lower

! containment compartment. The_ inlet doors separate the atmosphere of
| the. lower compartment from the ice bed inside the ice condenser. The -
i' top deck doors are above the ice bed and exposed to the atmosphere of -
P the upper compartment. The intermediate deck doors, located below the
!- top deck doors, form the floor of a plenum at the upper part of the ice
| condenser. This plenum area is used to facilitate surveillance and
| maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser are arranged
to promote heat transfer from steam to ice. This arrangement enhances

| the ice condenser's primary function of condensing steam and absorbing
'

heat energy released to the containment during a DBA.
L

F in the event of a DBA, the ice condenser inlet doors (located below the .
p operating deck) open due to the pressure rise in the lower compartment.

This allows air and steam to flow from the lower compartment into the ice
condenser. The resulting pressure increase within the ice condenser-
causes the intermediate deck doors and the top deck doors to open,
which allows the air to flow out of the ice condenser into the upper
compartment. Steam condensation within the ice condensers limits the,

pressure and temperature buildup in containment. A divider barrier
i separates the upper and lower compartments and ensures that the steam
| is directed into the ice condenser.
.

McGuire Units 1'and 2 B 3.6.13-1 Revision No. O
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Ic3 Cond:ns:r Doors
B 3.6.13

BASES

BACKGROUND (continued)

The ice, together with the containment spray, serves as a containment f
heat removal system and is adequate to absorb the initial blowdown of

|
steam and water from a DBA as well as the additional heat loads that !
would enter containment during the several hours following the initial |

blowdown. The additional heat loads would come from the residual heat |

in the reactor core, the hot piping and components, and the secondary
system, including the steam generators. During the post blowdown
period, the Air Return System (ARS) returns upper compartment air
through the divider barrier to the lower compartment. This serves to {
equalize pressures in containment and to continue circulating heated air '

and steam from the lower compartment through the ice condenser, where
the heat is removed by the remaining ice.

The water from the melted ice drains into the lower compartment where it
serves as a source of borated water (via the containment sump) for the :
Emergency Core Cooling System (ECCS) and the Containment Spray ;

System heat removal functions in the recirculation mode. The ice (via the
Containtnent Spray System) and the recirculated ice melt also serve to
clean up the containment atmosphere.

The ice condenser doors ensure that the ice stored in the ice bed is
preserved during normal operation (doors closed) and that the ice
condenser functions as designed if called upon to act as a passive heat
sink following a DBA.

l

| APPLICABLE The limiting DBAs considered relative to containment pressure and
SAFETY ANALYSES temperature 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. DBAs are assumed not to occur simultaneously or

,

consecutively.
!

| Although the ice condenser is a passive system that requires no electrical
power to perform its function, the Containment Spray System and ARS
also function to assist the ice bed in limiting pressures and temperatures.
Therefore, the postulated DBAs are analyzed with respect to Engineered

| Safety Feature (ESF) systems, assuming the loss of one ESF bus, which
j is the worst case single active failure and results in one train each of the

Containment Spray System and the ARS being rendered inoperable.

The limiting DBA analyses (Ref.1) show that the maximum peak
containment pressure results from the LOCA analysis and is calculated to

McGuire Units 1 and 2 B 3.6.13-2 Revision No. O
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B 3.6.13

BASES
,

1

APPLICABLE SAFETY ANALYSES (continued)
|

| be less than the containment design pressure. For certain aspects of
transient accident analyses, maximizing the calculated containment
pressure is not conservative. In particular, the cooling effectiveness of;

the ECCS 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 j
I conservatively minimize, rather than maximize, the calculated transient !

containment pressures, in accordance with 10 CFR 50, Appendix K |
(Ref. 2). l

|
The maximum peak containment atmosphere temperature results from ;

the SLB ana!ysis and is discussed in the Bases for LCO 3.6.5,
" Containment Air Temperature."

An additional design requirement was imposed on the ice condenser door
design for a small break accident in which the flow of heated air and I
steam is not sufficient to fully open the doors.

For this situation, the doors are designed so that all of the doors would
partially open by approximately the same amount. Thus, the partially
opened doors would modulate the flow so that each ice bay would
receive an approximately equal fraction of the total flow.

This design feature ensures that the heated air and steam will not flow
preferentially to some ice bays and deplete the ice there without utilizing
the ice in the other bays.

In addition to calculating the overall peak containment pressures, the
i

DBA analyses include the calculation of the transient differential |

pressures that would occur across subcompartment walls during the |
initial blowdown phase of the accident transient. The internal
containment walls and structures are designed to withstand the local ;

transient pressure differentials for the limiting DBAs. ;

The ice condenser doors satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

LCO This LCO establishes the minimum equipment requirements to assure
that the ice condenser doors perform their safety function. The ice
condenser inlet doors, intermediate deck doors, and top deck doors must
be closed to minimize air leakage into and out of the ico condenser, with

; its attendant leakage of heat into the ice condenser and loss of ice
j through melting and sublimation. The doors must be OPERABLE to

|

'
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BASES

LCO (continued)

ensure the proper opening of the ice condenser in the event of a DBA.
OPERABILITY includes being free of any obstructions that would limit

,

'

their opening, and for the intet doors, being adjusted such that the
opening and closing torques are within limits. The ice condenser doors
function with the ice condenser to limit the pressure and ternperature that

.

could be expected following a DBA.
|

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause an increase in containment
pressure and temperature requiring the operation of the ice condenser j

i

doors. Therefore, the LCO is applicable in MODES 1,2,3, and 4.

The probability and consequences of these events in MODES 5 and 6
are reduced due to the pressure and temperature limitations of these
MODES. Therefore, the ice condenser doors are not required to be
OPERABLE in these MODES.

!

ACTIONS A Note provides clarification that, for this LCO, separate Condition entry
is allowed for each ice condenser door.

AJ.

If one or more ice condenser doors are inoperable due to being physically
restrained from opening, the door (s) must be restored to OPERABLE
status within 1 hour. The Required Action is necessary to return I

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 containment to be restored to OPERABLE
status within 1 hour.

B.1 and B.2

If one or more ice condenser doors are determined to be partially open or
otherwise inoperable for reasons other than Condition A or if a door is
found that is not closed, it is acceptable to continue unit operation for up
to 14 days, provided the ice bed temperature instrumentation is
monitored once per 4 hours to ensure that the open or inoperable door is

| not allowing enough air leakage to cause the maximum ice bed
| temperature to approach the melting point. The Frequency of 4 hours is

based on the fact that temperature changes cannot occur rapidly in the

| McGuire Units 1 and 2 B 3.6.13-4 Rev'ision No. O
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|

ACTIONS (continued)

ice bed because of the large mass of ice involved. The 14 day
Completion Time is based on long term ice storage tests that indicate

|
that if the temperature is maintainod below 27*F, there would not be a
significant loss of ice from sublimation. If the maximum ice bed
temperature is > 27'F at any time or if the doors are not closed and
restored to OPERABLE status within 14 days, the situation reverts to,
Condition C and a Completion Time of 48 hours is allowed to restore the
inoperable door to OPERABLE status or enter into Required Actions D.1
and D.2. Ice bed temperature must be verified within the specified
Frequency as augmented by the provisions of SR 3.0.2.

E:.1

If Required Actions B.1 or B.2 are not met, the doors must be restored to 1

OPERABLE status and closed positions within 48 hours. The 48 hour
Completion Time is based on the fact that, with the very large mass of ice
involved, it would not be possible for the temperature to increase to the
melting point and a significant amount of ice to melt in a 48 hour period. J

D.1 and D.2

If the ice condenser doors 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.

SURVEILLANCE SR 3.6.13.1
REQUIREMENTS

Verifying, by means of the inlet Door Position Monitoring System, that the
inlet doors are in their closed positions makes the operator aware of an
inadvertent opening of one or more doors. The Frequency of 12 hours
ensures that operators on each shift are aware of the status of the doors.

McGuire Units 1 and 2 B 3.6.13-5 Revision No. O
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BASES

SURVEILLANCE REQUIREMENTS (continued)
i

SR 3.6.13.2

Verifying, by visual inspection, that each intermediate deck door is closed
and not impaired by ice, frost, or debris provides assurance that the
intermediate deck doors (which form the floor of the upper plenum where
frequent maintenance on the ice bed is performed) have not been left
open or obstructed. In determining if a door is impaired by ice, the frost
accumulation on the doors, joints, and hinges are to be considered in
conjunction with the lifting force limits of SR 3.6.13.7. The Frequency of
7 days is based on engineering judgment and takes into consideration

,

such factors as the frequency of entry into the intermediate ice condenser
deck, the time required for significant frost buildup, and the probability
that a DBA will occur.

SR 3.6.13.3 I

Verifying, by visual inspection, that the top deck doors are in place and
not obstructed provides assurance that the doors are performing their
function of keeping warm air out of the ice condenser during normal
operation, and would not be obstructed if called upon to open in response
to a DBA. The Frequency of 92 days is based on engineering judgment,
which considered such factors as the following:

'

i

a. The relative inaccessibility and lack of traffic in the vicinity of the <

doors make it unlikely that a door would be inadvertently left open;

b. Excessive air leakage would be detected by temperature
monitoring in the ice condenser; and

c. The light construction of the doors would ensure that, in the event
of a DBA, air and gases passing through the ice condenser would
find a flow path, even if a door were obstructed.

SR 3.6.13.4

Verifying, by visual inspection, that the ice condenser inlet doors are not
impaired by ice, frost, or debris provides assurance that the doors are
free to open in the event of a DBA. For this unit, the Frequency of
18 months is based on door design, which does not allow water

| condensation to freeze, and operating experience, which indicates that
the inlet doors very rarely fail to meet their SR acceptance criteria.
Because of high radiation in the vicinity of the inlet doors during power
operation, this Surveillance is normally performed during a shutdown.

McGuire Units 1 and 2 B 3.6.13-6 Revision No. O
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.6.13.5

Verifying the opening torque of the inlet doors provides assurance that no
doors have become stuck in the closed position. The value of 675 in-Ib is
based on the design opening pressure on the doors of 1.0 lb/ft". For this
unit, the Frequency of 18 months is based on the passive nature of the
closing mechanism (i.e., once adjusted, there are no known factors that
would change the setting, except possibly a buildup of ice; ice buildup is
not likely, however, because of the door design, which does not allow
water condensation to freeze) Operating experience indicates that the
inlet doors usually meet their SR acceptance criteria. Because of high
radiation in the vicinity of the inlet doors during power operation, this
Surveillance is normally performed during a shutdown.

SR 3.6.13.6
i

The torque test Surveillance ensures that the inlet doors have not
developed excessive friction and that the return springs are producing a
door return torque within limits. The torque test consists of the following:

1. Verify that the torque, T(OPEN), required to cause opening motion
at the 40* open position is s 195 in-lb;

2. Verify that the torque, T(CLOSE), required to hold the door
stationary (i.e., keep it from closing) at the 40* open position is
2 78 in-lb; and

3. Calculate the frictional torque, T(FRICT) = 0.5 (T(OPEN) -
| T(CLOSE)}, and verify that the T(FRICT) is s 40 in-lb.

The purpose of the friction and return torque Specifications is to ensure
that, in the event of a small break LOCA or SLB, all of the 24 door pairs
open uniformly. This assures that, during the initial blowdown phase, the
steam and water mixture entering the lower compartment does not pass
through part of the ice condenser, depleting the ice there, while
bypassing the ice in other bays. The Frequency of 18 months is based
on the passive nature of the closing mechanism (i.e., once adjusted,
there are no known factors that would change the setting, except possibly
a buildup of ice; ice buildup is not likely, however, because of the door
design, which does not allow water condensation to freeze). Operating

. McGuire Units 1 and 2 B 3.6.13-7 Revision No. O
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SURVEILLANCE REQUIREMENTS (continued)

experience indicates that the inlet doors very rarely fail to meet their SR
acceptance criteria. Because of high radiation in the vicinity of the inlet
doors during power operation, this Surveillance is normally performed
duilng a shutdown.

SR 3.6.13.7

Verifying the OPERABILITY of the intermediate deck doors provides
assurance that the intermediate deck doors are free to open in the event
of a DBA. The verification consists of visually inspecting the intermediate
doors for structural deterioration, verifying free movement of the vent
assemolies, and ascertaining free movement of each door when lifted
with the applicable force shown below:

Door Liftina Force

a. Adjacent to crane wall < 37.4 lb
b. Paired with door adjacent to crane wall s 33.8 lb
c. Adjacent to containment wall s 31.8 lb
d. Paired with door adjacent to containment s 31.0 lb

wall

The 18 month Frequency is based on the passive design of the
intermediate deck doors, the frequency of personnel entry into the
intermediate deck, and the fact that SR 3.6.13.2 confirms on a 7 day
Frequency that the doors are not impaired by ice, frost, or debris, which
are ways a door would fail the opening force test (i.e., by sticking or from
increased door weight).

REFERENCES 1. UFSAR, Chapter 6.

l
2. 10 CFR 50, Appendix K.

, 3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
!

.
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Divid;r Barrirr integrity
B 3.6.14

B 3.6 CONTAINMENT SYSTEMS

B 3.6.14 Divider Barrier integrity

:
BASES

i

BACKGROUND The divider barrier consists of the operating deck and associated seats, ;

personnel access doors, and equipment hatches that separate the upper
and lower containment compartments. Divider barrier integrity is
necessary to minimize bypassing of the ice condenser by the hot steam
and air mixture released into the lower compartment during a Design
Basis Accident (DBA). This ensures that most of the gases pass through !
the ice bed, which condenses the steam and limits pressure and
temperature during the accident transient. Limiting the pressure and !
temperature reduces the release of fission product radioactivity from !
containment to the environment in the event of a DBA.

'

l

in the event of a DBA, the ice condenser inlet doors (located below the I

operating deck) open due to the pressure rise in the lower compartment.
This allows air and steam to flow from the lower compartment into the ice
condenser. The resulting pressure increase within the ice condenser
causes the intermediate deck doors and the door panels at the top of the
condenser to open, which allows the air to flow out of the ice condenser
into the upper compartment. The ice condenses the steam as it enters,
thus limiting the pressure and temperature buildup in containment. The
divider barrier separates the upper and lower compartments and ensures

I

that the steam is directed into the ice condenser. The ice, together with
'

the containment spray, is adequate to absorb the initial blowdown of
steam and water from a DBA as well as the additional heat loads that
would enter containment over several hours following the initial
blowdown. The additional heat loads would come from the residual heat
in the reactor core, the hot piping and components, and the secondary
system, including the steam generators. During the post b|owdown
period, the Air Return System (ARS) returns upper cv apartment air
through the divider barrier to the lower compartment. This serves to
equalize pressures in containment and to continue circulating heated air
and steam from the lower compartment through the ice condenser, where
the heat is removed by the remaining ice.

Divider barrier integrity ensures that the high energy fluids released
during a DBA would be directed through the ice condenser and that the
ice condenser would function as designed if cal!ad upon to act as a
passive heat sink following a DBA.;

McGuire Units 1 and 2 B 3.6.14-1 Revision No. O
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Dividar Barri:r Int grity
B 3.6.14

BASES

APPLICABLE Divider barrier integrity ensures the functioning of the ice condenser to
SAFETY ANALYSES the limiting containment pressure and temperature that could be

experienced following a DBA. The limiting DBAs considered relative to
containment temperature and pressure 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. DBAs are assumed
not to occur simultaneously or consecutively.

Although the ice condenser is a passive system that requires no electrical
power to perform its function, the Containment Spray System, RHR
Spray System, and the ARS also function to assist the ice bed in lirniting
pressures and temperatures. Therefore, the postulated DBAs arei

'

analyzed, with respect to containment Engineered Safety Feature (ESF)
systems, assuming the loss of one ESF bus, which is the worst case
single active failure and results in the inoperability of one train in the
Containment Spray System, RHR Spray System, and the ARS.
Additionally, a 5.0 ft* opening is conservatively assumed to exist in the
divider plate in the LOCA and SLB DBA analyses.

The limiting DBA analyses (Ref.1) show that the maximum peak
containment pressure results from the LOCA analysis and is calculated to,

| be less than the containment design pressure. The maximum peak
containment temperature results from tQ SLB analysis and is discussed
in the Bases for LCO 3.6.5, "Containmerit Air Temperature."

In addition to calculating the overall peak containment pressures, the
DBA analyses include calculation of the transient differential pressures
that occur across subcompartment walls during the initial blowdownr

l phase of the accident transient. The internal containment walls and
|

| structures are designed to withstand these local transient pressure ;
differentials for the limiting DBAs.!

The divider barrier satisfies Criterion 3 of 10 CFR 50.36 (Ref. 2).

|
| LCO This LCO establishes the minimum equipment requirements to ensure
j that the divider barrier performs its safety function of ensuring that
i bypass leakage,'in the event of a DBA, does not exceed the bypass
i leakage assumed in the accident analysis. Included are the requirements I

| that the personnel access doors and equipment hatches in the divider
! barrier are OPERABLE and closed and that the divider barrier seal is

properly installed and has not degraded with time. An exception to the
'

requirement that the doors be closed is made to allow personnel transit
entry through the divider barrier. The bcsis of this exception is the

,
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BASES

LCO (continued)

assumption that, for personnel transit, the time during which a door is
open will be short (i.e., shorter than the Completion Time of 1 hour for
Condition A). The divider barrier functions with the ice condenser to limit
the pressure and temperature that could be expected following a DBA.

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause an increase in containment
pressure and temperature requiring the integrity of the divider barrier.
Therefore, the LCO is applicable in MODES 1,2,3, and 4.

The probability and consequences of these events in MODES 5 and 6
are low due to the pressure and temperature limitations of these MODES.
As such, divider barrier integrity is not required in these MODES.

ACTIONS _A_j,

If one or more personnel access doors or equipment hatches are
inoperable or open, except for personnel transit entry,1 hour is allowed
to restore the door (s) and equipment hatches to OPERABLE status and
the closed position. The 1 hour Completion Time is consistent with
LCO 3.6.1, " Containment," which requires that containment be restored
to OPERABLE status within 1 hour.

I
'

Condition A has been modified by a Note to provide clarification that, for
this LCO, separate Condition entry is allowed for each personnel access
door or equipment hatch.

i

kl

If the divider barrier seal is inoperable,1 hour is allowed to restore the
; seal to OPERABLE status. The 1 hour Completion Time is consistent
| with LCO 3.6.1, which requires that containment be restored to

OPERABLE status within 1 hour.

| C.1 and C.2

|
If divider barrier integrity 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

McGuire Units 1 and 2 B 3.6.14-3 Revision No. O



Divid:r Barri r int:grity
B 3.6.14

BASES

ACTIONS (continued)

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 j
systems. .

i
'

SURVEILLANCE SR 3.6.14.1
REQUIREMENTS

Verification, by visual inspection, that all personnel access doors and i

equipment hatches between the upper and lower containment
compartments are closed provides assurance that divider barrier integrity
is maintained prior to the reactor being taken from MODE 5 to MODE 4.
This SR is necessary because many of the doors and hatches may have
been opened for maintenance during the shutdown.

)

SR 3.6.14.2

| Verification, by visual inspection, that the personnel access door and
equipment hatch seals, sealing surfaces, and alignments are acceptable
provides assurance that divider barrier integrity is maintained. This
inspection cannot be made when the door or hatch is closed. Therefore,
SR 3.6.14.2 is required for each door or hatch that has been opened,
prior to the final closure. Some doors and hatches may not be opened
for long periods of time. Those that use resilient materials in the seals

j must be opened and inspected at least once every 10 years to provide
assurance that the seal material has not aged to the point of degraded'

. performance. The Frequency of 10 years is based on the known
| resiliency of the materials used for seals, the fact that the openings have
| not been opened (to cause wear), and operating experience that confirms

that the seals inspected at this Frequency have been found to be
| acceptable.
f

; SR 3.6.14.3
|

| Verification, by visual inspection, after each opening of a personnel
j access door or equipment hatch that it has been closed makes the

operator aware of the importance of closing it and thereby providest

additional assurance that divider barrier integrity is maintained while in
applicable MODES.

McGuire Units 1 and 2 B 3.6.14-4 Revision No. O
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Dividsr Barri:r Integrity
B 3.6.14

BASES
!

f SURVEILLANCE REQUIREMENTS (continued)
L

SR 3.6.14.4

; Conducting periodic physical property tests on divider barrier seal test
L coupons provides assurance that the seal material has not degraded in
!

the containment environment, including the effects of irradiation with the
L reactor at power. The required tests include a tensile strength test. The
| Frequency of 18 months was developed considering such f tors as the>

known resiliency of the seal material used, the inaccessibility of tne seals
and absence of traffic in their vicinity, and the unit conditions needed to
pedorm the SR. Operating experience nas shown that these

! . components usually pass the Surveillance when performed at the
18 month Frequency. Therefore, the I:requency was concluded to be
acceptable from a reliability standpoint -

I

SR 3.6.14.5

Visual inspection of the seal around the perimeter provides assurance
that the seal is property secured in place. The Frequency of 18 months
was developed considering such factors as the inaccessibility of the seals
and absence of traffic in their vicinity, the strength of the bolts and
mechanisms used to secure the seal, and the unit conditions needed to
perform the SR. Operating experience has shown that these
components usually pass the Surveillance when performed at the

' 18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

-REFERENCES 1. UFSAR, Section 6.2.

2. 10 CFR 50.36, Technical Specifications,'(c)(2)(ii).,

p

i
!

|

i
.

|
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Contrinm:nt R: circulation Dr: ins
B 3.6.15 |

|

B 3.6 CONTAINMENT SYSTEMS j

B 3.6.15 Containment Recirculation Drains '

!

BASES
!

BACKGROUND The containment recirculation drains consist of the ice condenser drains
and the refueling canal drains. The ice condenser is partitioned into
24 bays, each having a pair of inlet doors that open from the bottom
plenum to allow the hot steam-air mixture from a Design Basis Accident
(DBA) to enter the ice condenser. Twenty of the 24 bays have an ice
condenser floor drain at the bottom to drain the melted ice into the lower
compartment (in the 4 bays that do not have drains, the water drains i

through the floor drains in the adjacent bays). Each drain leads to a drain
pipe that drops down several feet, then makes one or more 90' bends
and exits into the lower compartment. A check (flapper) valve at the end
of each pipe keeps warm air from entering during normal operation, but
when the water exerts pressure, it opens to allow the water to spill into
the lower compartment. This prevents water from backing up and
interfering with the ice condenser inlet doors. The water delivered to the
lower containment serves to cool the atmosphere as it falls through to the j

floor and provides a source of borated water at the containment sump for |
long term use by the Emergency Core Cooling System (ECCS) and the !
Containment Spray System during the recirculation mode of operation.

]
The refueling canal drains are at low points in the refueling canal. Dunng j

a refueling, valves are closed in the drains and the canalis flooded to '

facilitate the refueling process. The water acts to shield and cool the
spent fuel as it is transferred from the reactor vessel to storage. After
refueling, the canalis drained and the valves are locked open. In the
event of a DBA, the refueling canal drains are the main return path to the
lower compartment for Containment Spray System water sprayed into the
upper compartment.

The ice condenser drains and the refueling canal drains function with the
ice bed, the Containment Spray System, and the ECCS to limit the
pressure and temperature that could be expected following a DBA.

APPLICABLE The limiting DBAs considered relative to containment temperature and
SAFETY ANALYSES pressure 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. DBAs are assumed not to occur simultaneously or
consecutively. Although the ice condenser is a passive system that

McGuire Units 1 and 2 B 3.6.15-1 Revision No. O
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i

Containm:nt R: circulation Drains I
B 3.6.15 !

BASES
i

APPLICABLE SAFETY ANALYSES (continued) {
i

requires no electrical power to perform its function, the Containment |

Spray System and the Air Return System (ARS) also function to assist :

the ice bed in limiting pressures and temperatures. Therefore, the |
analysis of the postulated DBAs, with respect to Engineered Safety

,

Feature (ESF) systems, assumes the loss of one ESF bus, which is the I

worst case single active failure and results in one train of the
,

Containment Spray System and one train of the ARS being rendered |inoperable.
]

The limiting DBA analyses (Ref.1) show that the maximum peak
!

containment pressure results from the LOCA analysis and is calculated to |

be less than the containment design pressure. The maximum peak
|

containment atmosphere temperature results from the SLB analysis and ;

is discussed in the Bases for LCO 3.6.5, " Containment Air Temperature."
In addition to calculating the overall peak containment pressures, the
DBA analyses include calculation of the transient differential pressures
that occur across subcompartment walls during the initial blowdown |
phase of the accident transient. The intemal containment walls and ;

structures are designed to withstand these local transient pressure I

differentials for the limiting DBAs.

|The containment recirculation drains satisfy Criterion 3 of 10 CFR 50.36 j(Ref. 2),
i

LCO This LCO establishes the minimum requirements to ensure that the
containment recirculation drains perform their safety functions. The ice
condenser floor drain valve disks must be closed to minimize air leakage
into and out of the ice condenser during normal operation and must open
in the event of a DBA when water begins to drain out. The refueling |

canal drain valves must be locked open and remain clear to ensure the
return of Containment Spray System water to the lower containment in
the event of a DBA. The containment recirculation drains function with
the ice condenser, ECCS, and Containment Spray System to limit the ;

pressure and temperature that could be expected following a DBA.

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause an increase in containment
pressure and temperature, which would require the operation of the
containment recirculation drains. Therefore, the LCO is app?icable in
MODES 1,2,3, and 4.

The probability and consequences of these events in MODES 5 and 6
are low due to the pressure and temperature limitations of these MODES.

McGuire Units 1 and 2 B 3.6.15-2 Revision No. O
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Cont:inm:nt Recirculation Drains
B 3.6.15

BASES

APPLICABILITY (continued)

As such, the containment recirculation drains are not required to be
OPERABLE in these MODES.

ACTIONS ,A_.1

If one ice condenser floor drain is inoperable,1 hour is allowed to restore
the drain to OPERABLE status. 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
.

If one refueling canal drain is inoperable,1 hour is allowed to restore the
drain to OPERABLE status. 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, which
requires that containment be restored to OPERABLE status in 1 hour.

1

C.1 and C.2 !

i

If the affected drain (s) cannot be restored to OPERABLE status within i

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 Timea are reasonable, based on '

operating experience, to reach the required plant conditions from full i

power conditions in an orderly manner and without challenging plant
,

systems. '

_ _

SURVEILLANCE SR 3.6.15.1 and SR 3.6.15.2
REQUIREMENTS

Verifying the OPERABILITY of the refueling canal drains ensures that
they will be able to perform their functions in the event of a DBA. SR
3.6.15.1 confirms that the refueling canal drain valves have been locked
open and that the drains are clear of any obstructions that could impair

L their functioning. In addition to debris near the drains, SR 3.6.15.2
requires attention be given to any debris that is located where it could be

McGuire Units 1 and 2 B 3.6.15-3 Revision No. O
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| Containm:nt Rscirculation Drains
!

B 3.6.15

BASES
|

SURVEILLANCE REQUIREMENTS (continued)

moved to the drains in the event that the Containment Spray System is in
operation and water is flowing to the drains. SR 3.6.15.1 must be |
performed before entering MODE 4 from MODE 5 after every filling of the

i

canal to ensure that the valves have been locked open and that no debris !

| that could impair the drains was deposited during the time the canal was
| filled. SR 3.6.15.2 is performed every 92 days for the upper

compartment and refueling canal areas. The 92 day Frequency was
developed considering such factors as the inaccessibility of the drains,

i

the absence of traffic in the vicinity of the drains, and the redundancy of
the drains.

SR 3.6.15.3

Verifying the OPERABILITY of the ice condenser floor drains ensures
that they will be able to perform their functions in the event of a DBA.
Inspecting the drain valve disk ensures that the valve is performing its

,

function of sealing the drain line from warm air leakage into the ice l
condenser during normal operation, yet will open if melted ice fills the line !

following a DBA. Verifying that the drain lines are not obstructed ensures
their readiness to drain water from the ice condenser. The 18 month j
Frequency was developed considering such factors as the inaccessibility I

of the drains during power operation; the design of the ice condenser,
which precludes melting and refreezing of the ice; and operating
experience that has confirmed that the drains are found to be acceptable
when the Surveillance is performed at an 18 month Frequency. Because
of high radiation in the vicinity of the drains during power operation, this
Suiveillance is normally done during a shutdown.

REFERENCES 1. UFSAR, Section 6.2.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

I

I

I,

| |

{

l
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R::ctor Building
B 3.6.16

B 3.6 CONTAINMENT SYSTEMS

B 3.6.16 Reactor Building

BASES

BACKGROUND The reactor building is a concrete structure that surrounds the steel
containment vessel. Between the containment vessel and the reactor I

building inner wall is an annular space that collects containment leakage I
that may occur following a loss of coolant accident (LOCA). This space !also allows for periodic inspection of the outer surface of the steel

)
containment vessel. '

The Annulus Ventilation System (AVS) establishes a negative pressure in
the annulus between the reactor building and the steel containment
vessel under post accident conditions. Filters in the system then control i
the' release of radioactive contaminants to the environment. The reactor
building is required to be OPERABLE to ensure retention of containment
leakage and proper operation of the AVS. To ensure the retention of
containment leakage within the reactor building:

a. Each door in each access opening is closed except when the
access opening is being used for normal transit entry and exit, then
at least one door shall be closed, and

1

b. The sealing mechanism associated with each penetration (e.g.,
welds, bellows, or O-rings) is OPERABLE.

APPLICABLE The design basis for reactor building OPERABILITY is a LOCA.
SAFETY ANALYSES Maintaining reactor building OPERABILITY ensures that the release of

radioactive material from the containment atmosphere is restricted to
, those leakage paths and associated leakage rates assumed in the

accident analyses. !

The reactor building satisfies Criterion 3 of 10 CFR 50.36 (Ref.1).
!

!

LCO - Reactor building OPERABILITY must be maintained to ensure proper
operation of the AVS and to limit radioactive leakage from the
containment to those paths and leakage rates assumed in the accident

,

analyses, i

'

:

9
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Reactor Building
B 3.6.16

BASES

APPLICABILITY Maintaining reactor building OPERABILITY prevents leakage of
radioactive material from the reactor building. Radioactive material may
enter the reactor building from the containment following a LOCA.
Therefore, reactor building OPERABILITY is required in MODES 1,2,3,
and 4 when a steam line break, LOCA, or rod ejection accident could
release radioactive material to the containment atmosphere.

In MODES 5 and 6, the probability and consequences of these events
are low due to the Reactor Coolant System temperature and pressure
limitations in these MODES. Therefore, reactor building OPERABILITY is !
not required in MODE 5 or 6.

|
|

|

ACTIONS Al
|

In the event reactor building OPERABILITY is not maintained, reactor
building OPERABILITY must be restored within 24 hours. Twenty-four

l
hours is a reasonable Completion Time considering the limited leakage i

design of containment and the low probability of a Design Basis Accident
occurring during this time period.

B.1 and B.2

If the reactor building cannot be restored to ODERABLE status within the
required Completien 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. f

SURVEILLANCE SR 3.6.16.1
REQUIREMENTS I

Maintaining reactor building OPERABILITY requires maintaining each
;

door in the access opening closed, except when the access opening is
,

being used for normal transit entry and exit (then at least one door must I
remain closed). The 31 day Frequency of this SR is based on i

engineering judgment and is considered adequate in view of the other,

j indications of door status that are available to the operator.
,

McGuire Units 1 and 2 B 3.6.16-2 Revision No. O
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R::ctor Building j
B 3.6.16 i

BASES,

i
I

SURVEILLANCE REQUIREMENTS (continued) 1

SR 3.6.16.2
,

i,

The ability of a AVS train to produce the required negative pressure
within the required times provides assurance that the building is ;

adequately sealed. The negative pressure prevents leakage from the i
building, since outside air will be drawn in by the low pressure. The !
negative pressure must be established within the time limit to ensure that
no significant quantity of radioactive materialleaks from the reactor
building prior to developing the negative pressure.

The AVS trains are tested every 18 months on a STAGGERED TEST
BASIS to ensure that in addition to the requirements of LCO 3.6.10,
" Annulus Ventilation System," either AVS train will perform this test. The
18 month Frequency is based on the need to perform this Surveillance|

under the conditions that apply during a plant outage.

SR 3.6.16.3

This SR would give advance indication of gross deterioration of the
concrete structural integrity of the reactor building. The 40 month;

! Frequency is based on the requirement to perform two additional
inspections at approximately equal intervals between the Type A tests
required by SR 3.6.1.1 performed on a 10-year interval. The verification
is done during shutdown.

| REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

|

|

I

i

|
'

i

| !

L
|

I |
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!
!

MSSVs !

B 3.7.1 I
E i

B 3.7 PLANT SYSTEMS
. .

. i

B 3.7.1 Main Steam Safety Valves (MSSVs) !
:

!

i

BASES
1

.

BACKGROUND The primary purpose of the MSSVs is to provide overpressure protection j

for the secondary system. The MSSVs also provide protection against
overpressurizing the reactor coolant pressure boundary (RCPB) by

i
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, as described
in the UFSAR, Section 10.3.1 (Ref.1). The MSSV capacity criteria is
110% of rated steam flow at 110% of the steam generator design
pressure. This meets the requirements of the ASME Code, Section lli
(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.. Each valve is orificed to a size of either 12.174 or 16.0

- square inches. Staggered setpoints reduce the potential for valve
chattering that is due to steam pressure insufficient to fully open all
valves following a turbine reactor trip.

..

'
.

~ APPLICABLE The design basis for the MSSVs comes from Reference 2 and its
SAFETY ANALYSES purpose is to limit the secondary system pressure to s 110% of design

pressure when passing 100% of design steam flow. This design basis is
;. sufficient to cope with any anticipated operational occurrence (AOO) 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 removal
events, which are presented in the UFSAR, Section 15.2 (Ref. 3). Of
these,- the full power turbine trip without steam dump is the limiting AOO.

The transient response for turbine trip without a direct reactor trip
L presents no hazard to the integrity of the RCS or the Main Steam

System.. The reactor is tripped on high pressurizer pressure in the peak
primary pressure case. 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.

i1
;1

1-

:

L ..
;
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MSSVs
B 3.7.1

BASES

' APPLICABLE SAFETY ANALYSES (continued) |
For the peak secondary pressure case, the reactor is tripped on j
overtemperature AT. Pressurizer relief valves and MSSVs are activated '

and prevent overpressurization in the primary and secondary systems.

The MSSVs satisfy Cnterion 3 of 10 CFR 50.36 (Ref. 4). I

LCO The accident analysis assumes five MSSVs per steam generator to I

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, even though this is not a requirement of |
the DBA analysis. 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 and
A.2.

i

The OPERABILITY of the MSSVs is defined as the ability to open within I

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.

;

The lift settings, according to Table 0.7.1-2 in the accompanying LCO, |
correspond to ambient conditions of the valve at nominal operating i

temperature and pressure, j

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, the number of MSSVs per steam generator required to be
OPERABLE must be according to Table 3.7.1-1 in the accompanying
LCO. In MODES 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 removalin

| MODES 5 and 6, and thus cannot be overpressurized; there is no
| requirement for the MSSVs to be OPERABLE in these MODES.

McGuire Units 1 and 2 B 3.7.1-2 Revision No. 0
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MSSVs
B 3.7.1

l
'

BASES

!
ACTIONS The ACTIONS table is modified by a Note indicating that separate

Condition entry is allowed for each MSSV.

I A.1 and A.2
|

With one or more MSSVs inoperable, reduce power so that the available
MSSV relieving capacity meets Reference 2 requirements for the

j applicable THERMAL POWER.

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'

restricting THERMAL POWER so that the energy transfer to the most
limiting steam generator is not greater than the available relief caoacity in
that steam generator. For example, if one MSSV is inoperable in one

t

steam generator, the relief capacity of that steam generator is reduced by J

approximately 20% To offset this reduction in relief capacity, energy ;

transfer to that steam generator must be similarly reduced. This is |
accomplished by reducing THERMAL POWER by the necessary amount
to conservatively limit the energy transfer to all steam generators,

,

consistent with the relief capacity of the most limiting steam generator. ;

The maximum power level specified for the power range neutron flux high
trip setpoint with inoperable MSSVs must ensure that power is limited to
less than the heat removal capacity of the remaining OPERABLE
MSSVs. The reduced high flux trip setpoint also ensures that the reactor
trip occurs early enough in the loss of load / turbine trip event to limit
primary to secondary heat transfer and preclude overpressurization of the
primary and secondary systems. To calculate this power level, the
governing equation is the relationship q = m Ah, where q is the heat input
from the primary side, m is the steam flow rate and Ah is the heat of
vaporization at the steam relief pressure (assuming no subcooled
feedwater). The algorithm use is consistent with the recommendations of
the Westinghouse Nuclear Safety Advisory Letter, NSAL-94-001, dated
January 20,1994 (Ref. 7). Additionally, the calculated values are
reduced by 9% to account for instrument and channel uncertainties.

The allowed Completion Time of 4 hours 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 and provides sufficient time to reduce the trip setpoints. The
adjustment of the trip setpoints is a sensitive operation that may
inadvertently trip the Reactor Protection System.

McGuire Units 1 and 2 B 3.7.1-3 Revision No. O
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MSSVs
B 3.7.1

BASES I

|

! ACTIONS (continued)

B.1 and B.2
i

If the MSSVs cannot be restored to OPERABLE status within the
associated Completion Time, or if one or more steam generators have ,

i

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.
.

!

, i

I

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

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. 5), requires that safety and
relief valve tests be performed in accordance with ANSI /ASME OM-1-

,

1987 (Ref. 6). According to Reference 5, the following tests are required: i

; a. Visual examination;
I

,

b. Seat tightness determination;

c. Setpoint pressure determination (lift setting);

d. Compliance with seat tightness criteria; and

e. Verification of the balancing device Integrity on balanced valves.

| 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 |

L 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 arnbient conditions of the valve at
operating temperature and pressure.

:

:
4
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MSSVs
B 3.7.1

i

i BASES,

:
! i.

|- REFERENCES 1. UFSAR, Section 10.3.1.
I

!-
'

2. ASME, Boiler and Pressure Vessel Code, Section Ill, Article NC- !

7000, Class 2 Components. |

|

3. UFSAR, Section 15.2.
,

;
,

,

| 4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). i

! 5. ASME, Boiler and Pressure Vessel Code, Section XI.

6. ANSl/ASME OM-1-1987. '
,

7. Westinghouse Nuclear Safety Advisory Letter, NSAL-94-001,
,

' Dated January 20,1994. !
!
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MSIVs
B 3.7.2

,

i

B 3.7 PLANT SYSTEMS

B 3.7.2 Main Steam Isolation Valves (MSIVs)

BASES

BACKGROUND 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.

One MSIV is 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 iso,'ates the turbine, Steam Dun p System, and other
auxiliary steam supplies from the steam generators.

The MSIVs close o ' a main steam isola %on signal generated by either
low steam line pressve, high rate stea 11ine pressure decrease, or high-
high containment presvire. The MSIVr fail closed on loss of control or
actuation power.

Each MSIV has an MSIV bypass valve. Although these bypass valves
;

are normally closed, they receive the same emergency closure signal as |
do their associated MSIVs. The MSIVs may also be actuated manually. 1

A description of the MSIVs is found in the UFSAR, Section 10.3 (Ref.1).

APPLICABLE The design basis of the MSIVs is established by the containment and |

SAFETY ANALYSES core response analyses for the large steam line break (SLB) events,
discussed in the UFSAR, Section 6.2 (Ref. 2). The design precludes the
blowdown of more than one steam generator.

The limiting case for the containment analysis is the SLB inside
containment, with a loss of offsite power following turbine trip. At lower
powers, the steam generator inventory and temperature are at their
maximum, maximizing the analyzed mass and energy release to the
containment. Due to reverse flow and failure of the MSIV to close, the
additional mass and energy in the steam headers downstream from the
other MSIV contribute to the total release. With the most reactive rod
cluster control assembly assumed stuck in the fully withdrawn position,
there is an increased possibility that the core will become critical and

! return to power. The core is ultimately shut down by the bonc acid
| injection delivered by the Emergency Core Cooling System.

McGuire Units 1 and 2 B 3.7.2-1 Revision No. O
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MSIVs
B 3.7.2

lBASES

APPLICABLE SAFETY ANALYSES (continued)

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 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. Significant single failures considered
include failure of an MSIV to close.

The MSIVs serve only a safety function and remain open during power
operation. These valves operate under the following situations:

1

a. An HELB inside containment. In order to maximize the mass and |

energy release into containment, the analysis assumes quick
closure of all MSIVs. For this accident scenario, steam is
discharged into containment from all steam generators until the
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 heador downstream of the closed
MSIVs. Closure of the MSIVs isolates the break from the
unaffected steam generators. i

b. A break outside of containment and upstream from the MSIVs 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 will be isolated by the closure of
the MSIVs.

.

; d. Following a steam generator tube rupture, closure of the MSIVs
isolates the ruptured steam generator from the intact steam

,

| generators to minimize radiological releases.

e. The MSIVs are also utilized during other events such as a,

i feedwater line break. This event is less limiting so far as MSIV
F OPERABILITY is concerned.

', The MSIVs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

|i . McGuire Units 1 and 2 . B 3.7.2-2 Revision No. O
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MSIVs
B 3.7.2

BASES

LCO This LCO require.s that four MSIVs 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. |

This LCO provides assurance that the MSIVs 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 must be OPERABLE in MODE 1, and in MODES 2 and 3
except when closed and de-activated, 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, normally most of the MSIVs are closed, and the steam
generator energy is low. I

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.

ACTIONS .A_d

With one MSIV inoperable in MODE 1, action must be taken to restore
OPERABLE status within 8 hours. Some repairs to the MSIV can be
made with the unit hot. The 8 hour Completion Time is reasonable,
considering the low probability of an accident occurring during this time
period that would require a closure of the MSIVs.

The 8 hour Completion Time b greater than that normally allowed for
containment isolation valves becauce the MSIVs are valves that isolate a
closed system penetrating containment. These valves differ from other
containment isolation valves in that the closed system provides an
additional means for containment isolation.

B.a

If the MSIV cannot be restored to OPERABLE status within 8 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 C would be entered. The Completion Times are

|

McGuire Units 1 and 2 B 3.7.2-3 Revision No. O
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MSIVs
; B 3.7.2

,

i BASES
!

| ACTIONS (continued) {

reasonable, based on operating experience, to reach MODE 2 and to
close the MSIVs in an orderly manner and without challenging unit

! systems.
-

:

,

C.1 and C.2

Condition C 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. '

The 8 hour Completion Time is consistent with that allowed in
Condition A.

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.

D.1 and D.2

If the MSIVs 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 achieve this status, the unit
must be placed at least in MODE 3 within 6 hours, and in MODE 4 within

i

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. '

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

i This SR verifies that MSIV closure time is s 8.0 seconds on an actual or
! simulated actuation signa!. The MSIV closure time is assumed in the
; accident and containment analyses. This Surveillance is normally
i

McGuire Units 1 and 2 B 3.7.2-4 Revision No. O
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MSIVs
B 3.7.2

BASES

SURVEILLANCE REQUIREMENTS (continued)

performed upon returning the unit to operation following a refueling
outage. The MSIVs should not be tested at power, since even a part
stroke exercise increases the risk of a valve closure when the unit is
generating power. 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.

This test !a conducted in MODE 3 with the unit at operating temperature
and pressure, as discussed in Reference 5 exercising requirements. 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.

REFERENCES 1. UFSAR, Section 10.3.

2. UFSAR, Section 6.2.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

4. 10 CFR 100.11.

5. ASME, Boiler and Pressure Vessel Code, Section XI.

| McGuire Units 1 and 2 B 3.7.2-5 Revision No. O



MFIVs, MFCVs, MFCV's Bypass Valv:s, and MFW/AFW NBVs
B 3.7.3

B 3.7 PLANT SYSTEMS

B 3.7.3 Main Feedwater Isolation Valves (MFIVs), Main Feedwater Control '!alves (MFCVs),
MFCV's Bypass Valves and Main Feedwater (MFW) to Auxiliary Feedwater (AFW)
Nozzle Bypass Valves (MFW/AFW NBVs)

BASES

BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary side of
the steam generators following a high energy line break (HELB). The I
safety related function of the MFCVs is to provide the second isolation of
MFW flow to the secondary side of the steam generators following an ;

HELB. Closure of the MFIVs (CF 26,28,30, and 35), MFCVs (CF 17,
20,23, and 32) and MFCV's bypass valves (CF 104,105,106, and 107),
and MFW/AFW NBVs (CF 126,127,128, and 129) termirates flow to the
steam generators, terminating the event for feedwater line breaks

1

(FWLBs) occurring upstream of the MFIVs or MFCVs. The |
consequences of events occurring in the main steam lines or in the MFW
lines downstream from the MFIVs will be mitigated by their closure.

|Closure of the MFIVs, MFCVs and MFCV's bypass valves or MFW/AFW '

NBVs, 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. |

The MFIVs, MFCVs, and MFCV's bypass valves, and MFW/AFW NBVs
isolate the nonsafety related portions from the safety related portions of
the system. In the event of a secondary side pipe rupture inside
containment, the valves limit the quantity of high energy fluid that enters
containment through the break, and provide a pressure boundary for the
controlled addition of AFW to the intact loops.

One MFIV, one MFCV, one MFCV's bypass valve, and one MFW/AFW
NBV are located on each MFW line, outside containment. The MFIVs
and MFCVs are located on different supply lines from the AFW injection
line so that AFW may be supplied to the steam generators following
MFIV or MFCV 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 MFIVs, MFCVs, MFCV's bypass valves, and MFW/AFW NBVs close
on receipt of a safety injection signal, Tm-Low coincident with reactor
trip (P-4), or steam generator water level-high high signal. They may
also be actuated manually The check valve outside containment

McGuire Units 1 and 2 B 3.7.3-1 Revision No. 0
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MFIVs, MFCVs, MFCV's Byp ss Valv s, and MFW/AFW NBVs
B 3.7.3

BASES

BACKGROUND (continued)

prevents multiple steam generator blowdown and overcooling in the event
of a nonsafety related pipe failure or faulted steam generator concurrent
with a single failure of a MFIV on an otherwise intact steam generator. A
description of the MFIVs and MFCVs is found in the UFSAR,
Section 10.4.7 (Ref.1).

APPLICABLE The design basis of the MFIVs and MFCVs is established by the analyses
SAFETY ANALYSES for the large SLB. It is also influenced by the accident analysis for the

large FWLB. Closure of the MFlVs, MFCVs and MFCV's bypass valves,
or MFW/AFW NBVs, 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 signal or a feedwater isolation
signal on high steam generator level.

Failure of a MFIV, MFCV, MFCV's bypass valve, or MFW/AFW NBV to
close following an SLB or FWLB 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 MFIVs and MFCVs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 2).

LCO This LCO ensures that the MFIVs, MFCVs, MFCV's bypass valves, and
MFW/AFW NBVs will isolate MFW flow to the steam generators,
following an FWLB or main steam line break. These valves will also
isolate the nonsafety related portions from the safety related portions of
the system.

This LCO requires that four MFIVs, four MFCVs, four MFCV's bypass
valves, and four MFW/AFW NBVs be OPERABLE. The MFIVs, MFCVs,
MFCV's bypass valves, and MFW/AFW NBVs 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. If a feedwater isolation signal on high steam generator
level is relied on to terminate an excess feedwater flow event, failure to

! meet the LCO may result in the introduction of water into the main steam
lines.

<
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MFIVs, MFCVs, MFCV's Bypass Valves, and MFW/AFW NBVs
B 3.7.3

BASES

APPLICABILITY The MFIVs, MFCVs, MFCV's bypass valves, and MFW/AFW NBVs 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 MFIVs, MFCVs,
MFCV's bypass valves, and MFW/AFW NBVs 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.

In MODES 4,5, and 6, steam generator energy is low. Therefore, the i
MFIVs, MFCVs, MFCV's bypass valves, and MFW/AFW NBVs are
normally closed since MFW is not required.

ACTIONS The ACTIONS table is modified by a Note indicating that separate l
Condition entry is allowed for each valve. !

A.1 and A.2

With one MFIV 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 by use of a closed and
de-activated automatic valve, a closed manual valve, or blind flange.
When these valves are closed or isolated, they are performing their
required safety function.

!

The 72 hour Completion Time takes into account the redundancy I

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 operating experience.

Inoperable MFIVs 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.

,

|
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MFIVs, MFCVs, MFCV's Bypass Valv:s, and MFW/AFW NBVs

B 3.7.3

BASES

ACTIONS (continued)
i

B.1 and 8.2 I

With one MFCV 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 by use of a closed and
de-activated automatic valve, a closed manual valve, or blind flange.
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 operating experience.

i
Inoperable MFCVs, that are closed or isolated, must be verified on a ;

periodic basis that they are closed or isolated. This is necessary to l
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 the valves are closed or isolated. I

C.1 and C.2

With one MFCV's bypass valve or MFW/AFW NBV 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 by use of a closed and de-activated automatic valve, a closed
manual valve, or blind flange. 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 operating experience.

Inoperable MFCV's bypass valves or MFW/AFW NBVs 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.

J
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MFIVs, MFCVs, MFCV's Bypass Valv:s, and MFW/AFW NBVs
B 3.7.3

BASES

ACTIONS (continued)

D.1 i

I
With two inoperable valves 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 J
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 MFIV or MFCV,
or otherwise isolate the affected flow path.

I

E.1 and E.2 I

If the MFIV(s), MFCV(s), MFCV's bypass valve (s), and MFW/AFW
NBV(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 withnut challenging unit
systems.

SURVEILLANCE SR 3.7.3.1
REQUIREMENTS

This SR verifies that the closure time of each MFIV, MFCV, MFCV's
bypass valve, and MFW/AFW NBV is s; 10 seconds on an actual or
simulated actuation signal. The MFIV and MFCV closure times are
assumed in the accident and containment analyses. This Surveillance is
normally performed upon returning the unit to operation following a
refueling outage. These valves should not be tested at power since even
a part stroke exercise increases the risk of a valve closure with the unit
generating power. This is consistent with the ASME Code, Section XI
(Ref. 3), quarterly stroke requirements during operation in MODES 1
and 2.

The Frequency for this SR is in accordance with the Inservice Testing
Program.

i
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MFIVs, MFCVs, MFCV's Bypass V:.lves, and MFW/AFW NBVs
B 3.7.3

BASES-

REFERENCES- 1. UFSAR, Section 10.4.7.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

3. ASME, Boiler and Pressure Vessel Code, Section XI.
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SG PORVs
|- B 3.7.4

:B 3.7. PLANT SYSTEMS
- - -i
B 3.7.4 Steam Generator Power Operated Relief Valves (SG PORVs) !

;
,

BASES,

'
j -

' BACKGROUND The SG PORVs provide a method for cooling the unit to residual heat I

; removal (RHR) entry conditions should the preferred heat sink via the
'

Steam Dump System to the condenser not be available, as discussed in
. the UFSAR, Section 10.3 (Ref.1). This is done in conjunction with the
|| Auxiliary Feedwater System providing cooling water from the_ condensate
; storage system (CSS). The SG PORVs may also be required to meet
L

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 Steam Dump System.

One SG PORV line for each of the four steam generators is provided. .;
Each SG PORV line consists of one SG PORV and an associated block '
valve.

|- The SG PORVs are provided with upstream block valves to permit their
! - being tested at power, and to provide an alternate means of isolation.

The SG PORVs are equipped with pneumatic controllers to permit control
of the cooldown rate.

L A description of the SG PORVs is found in Reference 1. The SG PORVs
are OPERABLE when they are capable of fully opening and closing
manually using the handwheel.

-

- APPLICABLE The design basis of the SG PORVs is established by the capability to
. _ SAFETY ANALYSES cool the unit to RHR entry conditions. The PORVs were sized to achieve

a 50* F/hr cooldown rate. At cooldown inception, the PORVs will slowly
open to maintain the_ desired cooldown rate. As S/G pressure decreases,u

'

the PORVs will eventually be wide open and the cooldown rate will -
N - gradually decrease. Therefore, the cooldown time from hot standby to

RHR initiation is a function of the chosen maximum cooldown rate, the

} number of PORVs operating, and the time spent at MODE 3.
t

"

in the accident analysis presented in Reference 2, the SG PORVs are
,

L
L . 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
L operator actions to cool down the unit, the SG PORVs and main steam.

safety valves (MSSVs) are assumed to operate automatically to relieve:

; steam and maintain the steam generator pressure below the design
L
;

;.

L McGuire Units 1 and 2 B 3.7.4-1 Revision No. O
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SG PORVs
B 3.7.4

BASES

! APPLICABLE SAFETY ANALYSES (continued)

| 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

i 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 SG PORVs. The number of SG PORVs
I required to be OPERABLE to satisfy the SGTR accident analysis

requirements depends upon the number of unit loops and consideration
of any single failure assumptions regarding the failure of one SG PORV

! to open on demand. SG PORVs are credited to be operated manually
using the handwheel for safety analysis assumptions.

!

The SG PORVs are equipped with block valves in the event an SG PORV
spuriously fails to close during use.

The SG PORVs satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

,

| LCO Three SG PORV lines are required to be OPERABLE. One SG PORV
line is required from each of three steam generators to ensure that at
least one SG PORV 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 SG PORV line on an
unaffected steam generator. The block valves must be OPERABLE to
isolate a failed open SG PORV line. A closed block valve does not
render it or itt, SG PORV line inoperable if operator action time to open
the block va've is supported in the accident analysis.

Failure to m Det the LCO can result in the inability to cool the unit to RHR
entry cond;tions following an event in which the condenser is unavailable
for use with the Steam Dump System.

An SG PORV line is considered OPERABLE when the SG PORV and its
associated block valve are capable of fully opening and closing manually
using the handwheel.

APPLICABILITY in MODES 1,2, and 3, and in MODE 4, when a steam generator is being
relied upon for heat removal, the SG PORVs are required to be
OPERABLE.

in MODE 5 or 6, an SGTR is not a credible event.
,

;
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SG PORVs
B 3.7.4

BASES

ACTIONS .A_d

With one required SG PORV line inoperable, action must be taken to
restore OPERABLE status within 7 days. The 7 day Completion Time
allows for the redundant capability afforded by the remaining OPERABLE
SG PORV lines, a nonsafety grade backup in the Steam Dump System,
and MSSVs. Required Action A.1 is rnodified by a Note indicating that j
LCO 3.0.4 does not apply. i

l

l
With two or more SG PORV lines inoperable, action must be taken to

|
restore all but one SG PORV line to OPERABLE status. Since the block
valve can be closed to isolate an SG PORV, some repairs may be
possible with the unit at power. The 24 hour Completion Time is |
reasonable to repair inoperable SG PORV lines, based on the availability i
of the Steam Dump System and MSSVs, and the low probability of an

j event occurring during this period that would require the SG PORV lines.

i
!

C.1 and C.2 1

1

If the SG PORV 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 12 hours. The allowed

| Completion Times are reasonable, based on operating experience, to
j reach the required unit conditions from full power conditions in an orderly

manner and without challenging unit systems.
i

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

To perform a controlled cooldown of the RCS, the SG PORVs must be
able to be opened manually using the handwheel and throttled through
their full range. This SR ensures that the SG PORVs are tested through

| a full cycle at least once per fuel cycle. Performance of inservice testing
or use of an SG PORV during a unit cooldown may satisfy this

|- requirement. Operating experience has shown that these components
'

usually pass the Surveillance when performed at the 18 month
Frequency. The Frequency is acceptable from a reliability standpoint.

i

McGuire Units 1 and 2 B 3.7.4-3 Revision No. 0
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SG PORVs
. B 3.7.4
|

| ~ BASES

. SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.4.2

The function of the block valve is to isolate a failed open SG PORV.
Cycling the block valve manually using the handwheel both closed and

E open demonstrates its capability to perform this function. Performance of
inservice testing or use of the block valve during unit cooldown may

fj satisfy this requirement. Operating experience has shown that these
| . components usually pass the Surveillance when performed at the
| 18 month Frequency._ The Frequency is acceptable from a reliability
~

standpoint.

| .; i

~
l''

REFERENCES' 1. . UFSAR, Section 10.3.
'

2. . UFSAR,' Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
.
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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
through lines from the non-safety related condensate storage system
(CSS) to the steam generator secondary side. The normal supply of
water to the AFW pumps is from the condensate system. The non-safety
CA CST supply valve to AFW is normally open. The non-safety hotwell
supply valve to AFW is normally closed with power removed. The non-
safety AFW upper surge tank supply valve to AFW system is normally
open with power removed. The assured source of water to the AFW

4

'

System is the Standby Nuclear Service Water Pond (SNSWP). The ~
turbine and motor driven pump discharge lines to each individual steam
generator join into a single line outside containment. These individual

j
lines penetrate the containment and enter each steam generator through -
the auxiliary feedwater nozzle. 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 SG PORVs (LCO 3.7.4). If the main
condenser is available, steam may be released via the steam dump

'

valves and recirculated to the CSS.
,

The AFW System consists of two motor driven AFW pumps and one
steam turbine driven pump configured into three trains. Each of the
motor driven pumps supply 100% of the flow requirements to two steam
generators, although each pump has the capability to be realigned to . :

L feed other steam generators.. The turt>ine driven pump provides 200% of
| the flow requirements and supplies water to all four steam generators.
! Travel stops are set on the steam generator flow control valves such that i

- the pumps can supply the minimum flow required without exceeding the ;

maximum flow allowed. 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 Class 1E
_ ower supply. The steam turbine driven AFW pump receives steam fromp-

,

p 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 !

turt>ine driven AFW pump. |

The AFW System is capable of supplying feedwater to the steam
generators during normal unit startup, shutdown, and hot standby ;

I :

!

I
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| AFW System
B 3.7.5

BASES

1

BACKGROUND (continued)

conditions. One turbine driven pump at full flow is sufficient to remove
decay heat and cool the unit to residual heat removal (RHR) entry
conditions. During unit cooldown, SG pressures and Main Steam
pressures decrease simultaneously. Thus, the turbine driven AFW pump

j with a reduced steam supply pressure remains fully capable of providing
i flow to all SGs. Thus, the requirement for diversity in motive power
I 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
| lowest setpoint of the MSSVs plus 3% accumulation. Subsequently, the
| AFW System supplies sufficient water to cool the unit to RHR entry

conditions, with steam released through the SG PORVs or MSSVs.

The motor driven AFW pumps actuate automatically on steam generator:
l water levellow-low in 1 out of 4 steam generators by the ESFAS

(LCO 3.3.2). The motor driven pumps also actuates on loss of offsite
power, safety injection, and trip of all MFW pumps. The turbine driven
AFW pump actuates automatically on steam generator water level
low-low in 2 out of 4 steam generators and on loss of offsite power.

| The AFW System is discussed in the UFSAR, Section 10.4.7 (Ref.1).
||

APPLICABLE The AFW System mitigates the consequences of any event with loss of
SAFETY ANALYSES normal feedwater.

The design basis of the AFW System is to supply water to the steam
,

generator to remove decay heat and other residual heat by delivering at
least the minimum required flow rate to the steam generators.

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 flow must also be available to
account for flow losses such as pump recirculation valve leakage and Wo
breaks.

The limiting Design Basis Accidents (DBAs) and transients for the AFW
System are as follows:

i a. Feedwater Line Break (FWLB);

|
b. Steam Generator Tube Rupture (SGTR);

McGuire Units 1 and 2 B 3.7.5-2 Revision No. 0
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| BASES

APPLICABLE SAFETY ANALYSES (continued)

c. Main Steam Line Break (MSLB);

; d. Small Break Loss of Coolant Accident (SBLOCA); and

e. Loss of Offsite AC Power.

The AFW System design is such that it can perform its function following ,

a FWLB between the Steam Generator and the feedwater isolation valve,
combined with a loss of offsite power following turbine trip, and a single
active failure of the steam turbine driven AFW pump. In such a case, one
motor driven AFW pump will deliver nearly all of its flow to the steam ,

generator with the broken MFW header until flow to that steam generator
can be terminated by the operator. Sufficient flow is delivered to the
intact steam generators by the redundant AFW pump.

The ESFAS automatically actuates the AFW turbine driven pump and
associated power operated valves and controls when required to ensure
an adequate feedwater supply to the steam generators during loss of
offsite power.

The AFW System satisfies the requirements of Criterion 3 of 10 CFR
50.36 (Ref. 2).

LCO This LCO provides assurance that the AFW System will perform its
design safety function to mitigate the consequences of accidents that
could result in overpressurization of the reactor coolant pressure
boundary. Three independent AFW pumps in three diverse trains are
required to be OPERABLE to ensure the availability of RHR capability for
all events accompanied by 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 different
means, 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 in
two diverse paths, each supplying AFW to separate steam generators.
The turbine driven AFW pump is required to be OPERABLE with
redundant steam supplies from two main steam lines upstream of the
MSIVs. and shall be capable of supplying AF / to any of the steam
generators. The piping, valves, instrumentation, and controls in the!

required flow paths also are required to be OPERABLE.

,

McGuire Units 1 and 2 B 3.7.5 3 Revision No O



,

_ _ _ -. _ _ . _ _ . . _ . . . _ . - ._ _ _ . _ _ _ _ _ . __

AFW System
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BASES

'

LCO (continued)

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.
This is 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 drivrn AFWe

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, lost as the unit cools to j
MODE 4 conditions.

In MODE 4 the AFW System may be used for 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 A.1

If one of the two steam supplies to the turbine driven AFW train is
;

inoperable, action must be taken to restore OPERABLE status within j

7 days in MODES 1,2, and 3. .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
i inoperable steam supply to the turbine driven AFW pump.

The second Completion Time for Required Action A.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.
i

The 10 day Completion Time provides a limitation time allowed in this.

specified Condition after discovery of failure to meet the LCO. This limit
|

i

a
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ACTIONS (continued)

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.;l
l

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 I

to restore OPERABLE status within 72 hours. This Condition includes I

the loss of two steam supply lines to the turbine driven AFW pump. The i
72 hour Completion Time is reasonable, based on redundant capabilities
afforded by the AFW System, time needed for repairs, and the low j

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. I

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 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 una 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 int

accordance with the Note that modifies the LCO. Although not required,
the unit may continue to cool down and initiate RHR.

:
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ACTIONS (continued)

| 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 j
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.

1

i

U
|

In MODE 4, either the reactor coolant pumps or the RHR loops can he
used to provide forced circulation. This is addressed in LCO 3.4.6, "RCS i

Loops-MODE 4." With one required AFW train with a motor driven I

pump inoperable, action must be taken to immediately restore the i

inoperable train to OPERABLE status. The immediate Completion Time j
is consistent with LCO 3.4.6.

I-

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

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 SR is also modified
by a note that excludes automatic valves when THERMAL POWER is s
10% RTP. Some automatic valves may be in a throttled position to
support low power operation.

I

; The 31 day Frequency is based on engineering judgment, is consistent
with the procedural controls governing valve operation, and ensures

' correct valve positions.

!

I
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SURVEILLANCE REQUIREMENTS (continued)

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 centrifugal pump performance
required by Section XI of the ASME Code (Ref 3). 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 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. 3) (only required at 3 month intervals) satisfies |

this requirement. I
I

The Frequency for this SR is in accordance with the Inservice Testing|

Program.

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. The test
should be conducted within 24 hours of the steam pressure exceeding
900 psig.

SR 3.7.5.3

This SR verifies 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 18 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 18 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 may already be aligned and

operating.

McGuire Units 1 and 2 B 3.7.5-7 Revision No. O
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SURVEILLANCE REQUIREMENTS (continued) i

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
signalin MODES 1,2, and 3. In MODE 4, the required pump may already

_

be operating and the autostart function is not required. The 18 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 can be 4

deferred until suitable test conditions are established. This deferral is
required because there is insufficient steam pressure to perform the test.
The test should be conducted within 24 hours of the steam pressure
exceeding 900 psig. Note 2 states that the SR is not required in MODE
4. In MODE 4, the required pump may already be operating 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 if it were not in operation.

REFERENCES 1. UFSAR, Section 10.4.7.
;

2. 10 CFR 50.36, Technical Specif!ations, (c)(2)(ii).
i

' 3. ASME, Boiler and Pressure Vessel Code, Section XI.

l

|

|-
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8 3.7 PLANT SYSTEMS

B 3.7.6 Component Cooling Water (CCW) System

BASES

BACKGROUND 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, as well
as the spent fuel storage pool. The CCW System serves as a barrier to
the release of radioactive byproducts between potentially radioactive
systems and the Nuclear Service Water System (NSWS), and thus to the
environment.

The CCW System is arranged as two independent, full capacity cooling
loops, and has isolatable nonsafety related components. Each safety
related train includes two pumps, surge tank, heat exchanger, piping,
valves, and instrumentation. Each safety related train is powered from a
separate bus. An open surge tank in the system provides pump trip

1

protective functions to ensure that sufficient net positive suction head is '

available. Both pumps in each train are automatically started on receipt
of a safety injection or Station Blackout signal, and all nonessential
components are isolated.

Addit;onal information on the design and operation of the system, along
with a list of the components served, is presented in the UFSAR,

|
Section 9.2 (Ref.1). The principal safety related function of the CCW 1

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 I
accident cooldown and shutdown.

APPLICABLE The design basis of the CCW System is for one CCW train to remove the
SAFETY ANALYSES post loss of coolant accident (LOCA) heat load from the containment

sump during the recirculation phase, with a maximum CCW temperature
of 100 F (F.af.1). The Emergency Core Cooling System (ECCS) LOCA
and containment OPERABILITY LOCA each model the maximum and
minimum performance of the CCW System, respectively. The normal
temperature of the CCW is 90 F, and, during unit cooldown to MODE 5
(Tm < 200 F), a maximum temperature of 100 F is assumed. This
prevents the containment sump fluid from increasing in temperature
during the recirculation phase following a LOCA, and provides a gradual

| reduction in the temperature of this fluid as it is supplied to the Reactor
'

Coohnt System (RCS) by the ECCS pumps.

McGuire Units 1 and 2 B 3.7.6-1 Revision No. 0
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|

APPLICABLE SAFETY ANALYSES (continued)
1

The CCW System is designed to perform its funct;on 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 l

conditions (Tem < 350 F), to MODE 5 (Tem < 200 F), during normal and
post accident operations. The time required to cool from 350 F to 200 F l

is a function of the number of CCW and RHR trains operating. One
CCW train is sufficient to remove decay heat during subsequent
operations with Tem < 200 F. This assumes a maximum service water
temperature of 95 F occurring simultaneously with the maximum heat {loads on the system.

The CCW System satisfies Criterion 3 of 10 CFR 50.36 (Ref. 2).

LCO The CCW trains 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 train 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 trains of CCW must be OPERABLE. !

At least one CCW train will operate assuming the worst case single active
failure occurs coincident with a loss of offsite power. i

A CCW train is considered OPERABLE when:

a. Both pumps 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 other components or systems not required for
safety may render those components or systems inoperable but does not
affect the OPERABILITY of the CCW System.

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.i

In MODE 5 or 6, the requirements of the CCW System are determined by
the systems it supports.

McGuire Units 1 and 2 B 3.7.6-2 Revision No. O
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| ACTIONS M |

Required Action A.1 is tw#f!ed by a Note indicating that the applicable
Conditions and Required Acdons of LCO 3.4.6, "RCS Loops-MODE 4,"
be entered if an inoperabla CCW train 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.
!

If one CCW train is inoperable, action must be taken to restore |
OPERABLE status within 72 hours. In this Condition, the remaining
OPERABLE CCW train is adequate to perform the heat removal function. 1

The 72 hour Completion Time is reasonable, based on the redundant
capabilities afforded by the OPERABLE train, and the low probability of a
DBA occurring during this period.

/

B.1 and B.2

If the CCW train 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

1

conditions in an orderly manner and without challenging unit systems. |

SURVEILLANCE . SR 3.7.6.1
REQUIREMENTS

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. 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.

I
'
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.6.2

This SR verifies proper automatic operation of the CCW valves on an
actual or simulated actuation safety injection 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 18 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 18 month Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

SR 3.7.6.3

This SR verifies 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 18 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 wheni

'

performed at the 18 month Frequency. Therefore, the Frequency is
acceptable from a reliability standpoint.

REFERENCES 1. UFSAR, Section 9.2.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

I

!
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B 3.7.7 Nuclear Service Water System (NSWS)

BASES

BACKGROUND The NSWS provides a transfer mechanism 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 NSWS also provides this function for various safety
related and nonsafety related components. The safety related function is ;

covered by this LCO.

The NSWS is normally supplied from Lake Norman as a non-seismic
source, through a single supply line as shown in Figure B 3.7.7-1. An
additional safety-related and seismic supply of water to the NSWS, in the
event of a loss of Lake Norman, is the Standby Nuclear Service Water
Pond (SNSWP). The supply line from Lake Norman separates into two
supply headers, each header is capable of being isolated by two,
independently powered, motor operated valves. The two supply headers
feed into two separate supply trains. The "A" train supplies water to the
"A" pump on each unit and the "B" train to the "B" pump on each unit.
During normal operation, only one pump, per unit, is in operation to
supply NSWS flow to the essential and non-essential headers for each
unit. The "B" train supply is automatica!!y realigned to the SNSWP and
supplies the "B" header on an SI signal from either unit. The "A" train
supply is automatically realigned to the low-level supply from Lake
Norman and supplies the "A" header on an Si signal from either unit.

Essential headers provide flow to the following safety related components
and systems:

1. Component Cooling (CCW) Heat Exchangers and Pump Motor
Coolers,

2. Containment Spray Heat Exchangers and Pump Motor Coolers,
3. Control Room Area Chiller Condensers,
4. Diesel Generator Heat Exchangers,
5. Centrifugal Charging Pump Motor, Bearing Oil and Gear Oil

Coolers,
6. Nuclear Service Water Pump Motor Coolers,
7. Auxiliary Feedwater Pump Motor Coolers,
8. Safety injection Pump Motor and Bearing Oil Coolers,

j. 9. Residual Heat Removal Pump Motor Coolers,
| 10. Fuel Pool Pump Motor Coolers,

11. Assured Auxiliary Feedwater Supply,
12. Assured Component Cooling System Makeup,
13. Assured Fuel Pool Cooling System makeup, and,

.

McGuire Units 1 and 2 B 3.7.7-1 Revision No. 0

|



. . . _ - - . _ _ _ _ __ _ . .. . .. _ . _

NSWS
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BASES

BACKGHOUND (continued)

14. Assured Diesel Generator Engine Cooling System makeup.
!

The non-essential channel supply comes from the 'A' and "B" train !

crossover piping and isolates on an Sl or Blackout signal.

The Reactor Coolant Pump Motor Air Coolers are not essential for safe
shutdown, but are set up to receive cooling flow until the Containment,
High-High signalis received. The pumps and valves are remote and
manually aligned, except in the unlikely event of a loss of coolant
accident (LOCA). The pumps aligned to the criticalloops are
automatically started upon receipt of a safety injection or Station Blackout
signal, and all essential valves are aligned to their post accident
positions.

Additional information about the design and operation of the NSWS,
along with a list of the components served, is presented in the UFSAR,
Section 9.2 (Ref.1). The principal safety related function of the NSWS is
the removal of decay heat from the reactor via the CCW System.

APPLICABLE The design basis of the NSWS is for one NSWS train, in conjunction with |
SAFETY ANALYSES the CCW System and the Containment Spray system, to remove core

'

decay heat following a design basis LOCA as discussed in the UFSAR,
Section 6.2 (Ref. 2). 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

i as it is supplied to the Reactor Coolant System by the ECCS pumps.
Tne NSWS is designed to perform its function with a single failure of any ;

tctive component, assuming the loss of offsite power. |

The NSWS, in conjunction with the CCW System, also removes heat
frorn the residual heat removal (RHR) system, as discussed in the
UFSAR, Section 5.4 (Ref. 3), from RHR entry conditions to MODE 5

L during normal and post accident operatior,s. The time required for this
evolution is a function of the number of CCW cr.d RHR System trains that
are operating. One NSWS train is sufficient to remove decay heat during

| subsequent operations in MODES 5 and 6. This assumes a maximum
j- NSWS inlet temperature of 95 F is not exceeded.

| The NSWS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 4).

|
I

LCO Two NSWS trains are required to be OPERABLE to provide the required
redunde.ncy to ensure that the system functions to remove post accident

i

McGuire Units 1 and 2 B 3.7.7-2 Revision No. O
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BASES

!

LCO (continued) i

;
1

heat loads, assuming that the worst case single active failure occurs
coincident with the loss of offsite power.

An NSWS train is considered OPERABLE during MODES 1,2,3, and 4
when:

a. The associated unit's pump is OPERABLE; and

b. The associated piping, valves, and instrumentation and controls
required to perform the safety related function are OPERABLE.

Portions of the NSWS system are shared between the two units. The
shared portions of the system must be OPERABLE for each unit when
that unit is in the MODE of Applicability. Additionally, both normal and
emergency power for shared components must also be OPERABLE. If a
shared NSWS component becomes inoperable, or normal or emergency !

power to shared components becomes inoperable, then the Required |'

Actions of this LCO must be entered independently for each unit that is in i

the MODE of applicability of the LCO. !

!

APPLICABILITY In MODES 1,2,3, and 4, the NSWS is a normally operating system that
is required to support the OPERABILITY of the equipment serviced by
the NSWS and required to be OPERABLE in these MODES.

In MODES 5 and 6, the requirements of the NSWS are determined by the
systems it supports.

,

ACTIONS M
If one NSWS train is inoperable, action must be taken to restore
OPERABLE status within 72 hours. In this Condition, the remaining
OPERABLE NSWS train is adequate to perform the heat removal
function. However, the overall reliability is reduced because a single
failure in the OPERABLE NSWS train could result in loss of NSWS
function. Required Action A.1 is modified by two Notes. The first Note
indicates that the applicable Conditions and Required Actions of
LCO 3.8.1, "AC Sources-Operating," should be entered if an inoperable
NSWS train results in an inoperable emergency diesel generator. The
second Note indicates that the applicable Conditions and Required
Actions of LCO 3.4.6, "RCS Loops-MODE 4," should be entered if an

! inoperable NSWS train results in an inoperable decay heat removal train.

_

McGuire Units 1 and 2 B 3.7.7-3 Revision No. O
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BASES

ACTIONS (continued)
1

This is an exception to LCO 3.0.6 and ensures the proper actions are i

taken for these components. The 72 hour Completion Time is based on
the redundant capabilities afforded by the OPERABLE train, and the low
probability of a DBA occurring during this time period. '

B.1 and 8.2 )

If the NSWS train 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 SR 3.7.7.1
REQUIREMENTS |

This SR is modified by a Note indicating that the isolation of the NSWS
components or systems may render those components inoperable, but I

does not affect the OPERABILITY of the NSWS. I

Verifying the correct alignment for manual, power operated, and
automatic valves in the NSWS flow path provides assurance that the
proper flow paths eMst for NSWS operation. This SR does not apply to
valves that are locksd, sealed, or othenvise secured in position, since 1

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; i

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. |

The 31 day Frequency is based on engineering judgment, is consistent
with the procedural controls governing valve operation, and ensures
correct valve positions.

7 :

| SR 3.7.7.2

This SR verifies proper au*omatic operation of the NSWS valves on an
actual or simulated actuation safety injection signal. The NSWS 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,

McGuire Units 1 and 2 B 3.7.7-4 Revis;on No. 0
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BASES

!

SURVEILLANCE REQUIREMENTS (continued)

sealed, or otherwise secured in the required position under administrative
controls. The 18 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

| 18 month Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

;

j SR 3.7.7.3

This SR verifies proper automatic operation of the NSWS pumps on an {
actual or simulated actuation signal. The NSWS is a normally operating !

system that cannot be fully actuated as part of normal testing during
normal operation. The 18 month Frequency is based on the need to

I 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 i

i performed at the 18 month Frequency. Therefore, the Frequency is {
acceptable from a reliability standpoint.

REFERENCES 1. UFSAR, Section 9.2.

2. UFSAR, Section 6.2.

|

| 3. UFSAR, Section 5.4. '

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

)

|

.
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| B 3.7 PLANT SYSTEMS

B 3.7.8 Standby Nuclear Service Water Pond (SNSWP)

;

BASES

! BACKGROUND The SNSWP functions as a portion of the ultimate 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 Nuclear Service Water System (NSWS) and the Component;.

: Cooling Water (CCW) System.
'

i The ultimate heat sink (UHS) has been defined as that complex of water I
!sources, including necessary retaining structures, and the canals or

; conduits connecting the sources with, but not including, the cooling water i

| system intake structures as discussed in the UFSAR, Section 9.2
|'

(Ref.1). The ultimate heat sink for McGuire consists of the combination |
of Lake Norman and the SNSWP. The principal functions of the SNSWP !
are the dissipation of sensible heat during normal operation, and

,

dissipation of residual and sensible heat after an accident or normal '

shutdown.
,

.,

The basic performance requirements are that a 30 day supply of water be '

available, and that the design basis temperatures of safety related )
equipment not be exceeded. {

Additional information on the design and operation of the system, along ;

with a list of components served, can be found in Reference 1. j

APPLICABLE The SNSWP is the seismic heat sink for sensible and residual heat
SAFETY ANALYSES removed from the reactor core following all accifents and anticipated

j operational occurrences in which the unit is cooied down and placed on
residual heat removal (RHR)' operation. Its maximum post accident heat
load occurs approximately 3 hours after a design basis loss of coolant
accident (LOCA). Prior to this time, the unit switches from injection to
recirculation and the containment cooling systems and RHR 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
i-

|

McGuire Units 1 and 2 B 3.7.8-1 Revision No. O
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BASES

APPLICABLE SAFETY ANALYSES (continued)

decay heat, and worst case single active failure (e.g., single failure of a
manmade structure). The SNSWP is designed in accordance with
Regulatory Guide 1.27 (Ref. 2), which requires a 30 day supply of cooling
water in the SNSWP.

l

The SNSWP satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3).

LCO The SNSWP is required to be OPERABLE and is considered OPERABLE !
if it contains a sufficient volume of water at or below the maximum |

temperature that would allow the NSWS to operate for at least 30 days |

following the design basis LOCA without the loss of net positive suction I

head (NPSH), and without exceeding the maximum design temperature j
of the equipment served by the NSWS. To meet this condition, the i

SNSWP temperature should not exceed 82 F at 722 ft mean sea level |
and the level should not fall below 739.5 ft mean sea level during normal |

unit operation.

APPLICABILITY in MODES 1,2,3, and 4, the SNSWP is required to support the i

OPERABILITY of the equipment serviced by the SNSWP and required to I

be OPERABLE in these MODES. |

In MODE 5 or 6, the requirements of the SNSWP are determined by the
systems it supports. 1

ACTIONS Al

If the SNSWP is inoperable 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 SR 3.7.8.1
REQUIREMENTS

| This SR verifies that adequate long term (30 day) cooling can be
| maintained. The specified level also ensures that sufficient NPSH is

McGuire Units 1 and 2 B 3.7.8-2 Revision No. O
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| B 3.7.8 l

BASES

SURVEILLANCE REQUIREMENTS (continued) )
J
'

available to operate the NSWS pumps. 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 SNSWP water
level is 2 739.5 ft mean sea level. )

)
SR 3.7.8.2

This SR verifies that the NSWS is available to cool the CCW System to at
least its maximum design temperature with the maximum accident or l

'

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 SNSWP is s 82*F
at an elevation of 722 ft. The SR is modified by a Note that states the
Surveillance is only required to be performed during the months of July,
August, and September. During other months, the ambient temperature
is below the surveillance limit.

SR 3.7.8.3

This SR verifies dam integrity by inspection to detect degradation,
erosion, or excessive seepage. Operating experience has shown that
these components usually pass the Surveillance when po formed at the
12 month Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint. ;

REFERENCES 1. UFSAR, Section 9.2.

2. Regulatory Guide 1.27.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

|

_.
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|

B 3.7 PLANT SYSTEMS !

B 3.7.9 Control Room Area Ventilation System (CRAVS) )
'

)
BASES !

BACKGROUND The CRAVS provides a protected environment from which operators can
control the unit following an uncontrolled release of radioactivity. |

The CRAVS consists of two independent, redundant trains that draw in
filtered outside air and mix this air with conditioned air recirculating
through the Control Room area. Each outside air pressure filter train
consists of a prefilter, a high efficiency particulate air (HEPA) filter, an !

,

activated charcoal absorber section for removal of gaseous activity |
'

(principally lodines), and a fan. Ductwork, valves or dampers, and '

instrumentation also form part of the system, as well as prefilters to
remove water droplets from the air stream. A second bank of HEPA
filters follows the absorber section to collect carbon fines and provide
backup in case of failure of the main HEPA filter bank.

The CRAVS is an emergency system. During normal operation the
Control Room is provided with 100% recirculated air and the outside air
pressure filter train is in the standby mode. Upon receipt of the actuating
signal (s), the Control Room is provided with fresh air through outside air
intakes and is circulated through the system fater trains. The prefilters
remove any large particles in the air, and any entrained water droplets
present, to prevent excessive loading of the HEPA filters and charcoal
adsorbers. Continuous operation of each train for at least 10 hours per
month, with the heaters on, reduces moisture buildup on the HEPA filters
and adsorbers. The heater is important to the effectiveness of the
charcoal adsorbers.

Actuation of the CRAVS places the system in the emergency mode of
operation, depending on the initiation signal. The emergency radiation
state initiates pressurization and filtered ventilation of the air supply to the
control room. Pressurization of the control room prevents infiltration of
unfiltered air from the surrounding areas of the building.

The air entering the outside air intakes is continuously monitored by
radiation detectors. The detector output above the setpoint will cause
actuation of the emergency radiation state.

A single train will pressurize the control room to 2 0.125 inches water
gauge. The CRAVS operation in maintaining the control room habitable

j is discussed in the UFSAR, Section 6.4 (Ref.1).

McGuire Units 1 and 2 8 3.7.9-1 Revision No. O
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BASES

BACKGROUND (continued)

Redundant supply and recirculation trains provide the required filtration
; should an excessive pressure drop develop across the other filter train.
| Normally open outside air intake isolatica dampers are arranged in series
| pairs so that the failure of one damper to shut will not result in a breach of
i

isolation. The CRAVS is designed in accordance with Seismic Category |

| requirements.

| The CRAVS 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 its equivalent to any part,

| of the body.
i

; There are components that have r.omenclature associated with the
| CRAVS but do not perform any function that impacts the control room.

These components include the Control Room Area Air Handling units, the
Switchgear Air Handling units, the Battery Room Exhaust Fans and the
associated ductwork, dampers, and instrumentation. These components
share the CRACWS with the CRAVS but are not governed by LCO 3.7.9.

i

APPLICABLE The CRAVS components are arranged in redundant, safety related
| SAFETY ANALYSES ventilation trains. The CRAVS provides airborne radiological protection

for the control room operators, as demonntrated by the control room
| accident dose analyses for the most limitinc design basis loss of coolant
i accident, fission product release presented in the UFSAR, Chapter 15
| (Ref. 2).
|
'

The worst case single active failure of a component of the CRAVS,
assuming a loss of offsite power, does not impair the ability of the system
to perform its design function.

|- The CRAVS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 3).

LCO Two independent and redundant CRAVS trains are required to be
OPERABLE to ensure that at least one is available assuming a single
failure disables the other train. Total system failure could result in
exceeding a dose of 5 rem to the control room operatoiin the event of a

| large radioactive release.

| The CRAVS is considered OPERABLE when the individual components
'

necessary to limit operator exposure are OPERABLE in both trains. A
CRAVS train is OPERABLE when the associated:

| McGuire Units 1 and 2 B 3.7.9-2 Revision No. O
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BASES

LCO (continued)

a. An Outside Air Pressure Filter Train fan and a Control Room Air
Handling unit 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, and air circulation i
can be maintained.

In addition, the control room boundary must be maintained, including the
integrity of the walls, floors, ceilings, ductwork, and access doors.

The CRAVS is shared between the two units. The system must be
OPERABLE for each unit when that unit is in the MODE of Applicability.
Additionally, both normal and emergency power must also be

i
OPERABLE because the system is shared. If a CRAVS component |
becomes inoperable, or normal or emergency power to a CRAVS !
component becomes inoperable, then the Required Actions of this LCO |
must be entered independently for each unit that is in the MODE of
applicability of the LCO.

!

APPLICABILITY in MODES 1,2,3,4,5, and 6, and during movement of irradiated fuel i
assemblies and during CORE ALTERATIONS, CRAVS must be

,

| OPERABLE to control operator exposure during and following a DBA. |

During movement of irradiated fuel assemblies and CORE
ALTERATIONS, the CRAVS must be OPERABLE to cope with the

| release from a fuel handling accident.

ACTIONS .A_.1

When one CRAVS train is inoperable, action must be taken to restore
OPERABLE status within 7 days. In this Condition, the remaining
OPERABLE CRAVS train is adequate to perform the control room

: protection function. However, the overall reliability is reduced because a
single failure in the OPERABLE CRAVS train could result in loss of
CRAVS 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.

McGuire Units 1 and 2 B 3.7.9-3 Revision No. O
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L BASES

ACTIONS (continued)

B.1 and B.2

in MODE 1,2,3, or 4, if the inoperable CRAVS train cannot be restored
to OPERABLE status 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.

C.1. C.2.1. and C.2.2
|

In MODE 5 or 6, or during movement of irradiated fuel assemblies, or
during CORE ALTERATIONS, if the inoperable CRAVS train cannot be

t restored to OPERABLE status within the required Completion Time,
action must be taken to immediately place the OPERABLE CRAVS train
in the emergency mode. This action ensures that the remaining train is
OPERABLE, that no failures preventing automatic actuation will occur,
and that any active failure would be readily detected. An alternative to
Required Action C.1 is to immediately suspend activities that could result
in a release of radioactivity that might require isolation of the control j
room. This places the unit in a condition that minimizes risk. This does '

not preclude the movement of fuel to a safe position.

1

D.1 and D.2

in MODE 5 or 6, or during movement of irradiated fuel assemblies, or
during CORE ALTERATIONS, with two CRAVS trains inoperable, action
must be taken immediately to suspend activities that could result in a
release of radioactivity that might enter the control room. This places the
unit in a condition that minimizes accident risk. This does not preclude
the movement of fuel to a safe position.

5:1 i

i I
! If both CRAVS trains are inoperable in MODE 1,2,3, or 4, the CRAVS |

may not be capable of performing the intended function and the unit is in ;

a condition outside the accident analyses. Therefore, LCO 3.0.3 must be ;
! entered immediately. !

l
|
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B 3.7.9

| BASES

I ACTIONS (continued)

F.1 and F.2

l

Action F.1 allows one or more CRAVS heater inoperable, with the heater
restored to OPERABLE status within 7 days. Alternatively, Action F.2
requires if the heater is not returned to OPERABLE within the 7 days, a

| report to be initiated per Specification 5.6.6, which details the reason for
j the heater's inoperability and the corrective action required to return the
| heater to OPERABLE s tatus.

The heaters do not affect OPERABILITY of the CRAVS filter train
because charcoal absorber efficiency testing is performed at 30 C and 90

|_ % relative humidity. The accident analysis shows that cite boundary
| radiation doses are within 10 CFR 100 limits during a DBA LOCA under

these conditions. !

| SURVEILLANCE SR 3.7.9.1
| REQUIREMENTS
| 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. Monthly heater operations
| dry out any moisture accumulated in the charcoal from humidity in the
j ambient air. Systems with heaters must be operated from the control
| room for 210 continuous hours with the heaters energized and flow

through the HEPA filters and charcoal adsorbers. The 31 day Frequency
is based on the reliability of the equipment and the two train redundancy;

j availability.

|

| SR 3.7.9.2
|

l' This SR verifies that the required CRAVS testing is performed in
i accordance with the Ventilation Filter Testing Program (VFTP). The

CRAVS filter tests are in accordance with Regulatory Guide 1.52 (Ref. 4).
| The VFTP includes testing the performance of the HEPA filter, charcoal
j adsorber efficiency, minimum flow rate, and the physical properties of the
! activated charcoal. Specific test Frequencies and additional information
! are discussed in detailin the VFTP.

.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.9.3

This SR verifies that each CRAVS train starts and operates with flow
through the HEPA filters and charcoal adsorbers on an actual or
simulated actuation signal. The Frequency of 18 months is specified in
Regulatory Guide 1.52 (Ref. 4).

SR 3.7.9.4

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 CRAVS.
During the emergency mode of operation, the CRAVS is designed to
pressurize the control room 2 0.125 inches water gauge positive pressure
with respect to atmospheric pressure in order to prevent unfiltered
inleakage. The CRAVS is designed to maintain this positive pressure
with one train at a makeup flow rate of s 2200 cfm. The Frequency of
18 months on a STAGGERED TEST BASIS is consistent with the
guidance provided in NUREG-0800 (Ref. 5).

REFERENCES 1. UFSAR, Section 6.4.

2. UFSAR, Chapter 15.

3. 10 CFR 50.37, Technical Specifications, (c)(2)(ii).
|

4. Regulatory Guide 1.52, Rev. 2.

|
5. NUREG-0800, Section 6.4, Rev. 2 July 1981.

i

McGuire Units 1 and 2 B 3.7.9-6 Revision No. O
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CRACWS
B 3.7.10

!

B 3.7 PLANT SYSTEMS

B 3.7.10 Control Room Area Chilled Water System (CRACWS)

BASES

BACKGROUND The CRACWS provides temperature control for the control room |

following isolation of the control room.

The CRACWS consists of two independent and redundant trains that
provide cooling and heating of recirculated control room air. Each train
consists of heating coils, cooling coils, instrumentation, and controls to
provide for control room temperature control. The CRACWS is a
subsystem providing air temperature control for the control room.

The CRACWS is an emergency system, parts of which may also operate
during normal unit operations. A single train will provide the required
temperature control to maintain the control room at approximately 75 F.
The CRACWS operation in maintaining the control room temperature is
discussed in the UFSAR, Section 6.4 (Ref.1).

There are components that are part of the CRACWS but do not affect the
CRAVS. These components are associated with the Control Room Area
Air Handling units, the Switchgear Air Handling units. LCO 3.7.10 does
not apply if a CRAVS component does not directly impact the CRACWS.

APPLICABLE The hign basis of the CRACWS is to maintain the control room
SAFETY ANALYSES temperature for 30 days of continuous occupancy.

1

The CRACWS components are arranged in redundant, safety related
trains. During emergency operation, the CRACWS maintains the |

temperature between 75 F and 90 F. A single active failure of a
'

component of the CRACWS, with a loss of offsite power, does not impair
the ability of the system to perform its design function. Redundant
detectors and controls are provided for control room temperature control.
The CRACWS is designed in accordance with Seismic Category I
requirements. The CRACWS 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.

The CRACWS satisfies Criterion 3 of 10 CFR 50.36 (Ref. 2).

|
|

|

McGuire Units 1 and 2 B 3.7.10-1 Revision No. O
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CRACWS
B 3.7.10

BASES

LCO Two independent and redundant trains of the CRACWS 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 CRACWS 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 heating and
cooling coils and associated temperature controlinstrumentation. In
addition, the CRACWS must be operable to the extent that air circulation
can be maintained.

The CRACWS is shared between the two units. The system must be
OPERABLE for each unit when that unit is in the MODE of Applicability.
Additionally, both normal and emergency power must also be
OPERABLE because the system is shared. If a CRACWS component
becomes inoperable, or normal or emergency power to a CRACWS
component becomes inoperable, then the Required Actions of this LCO
must be entered independently for each unit that is in the MODE of
applicability of the LCO.

APPLICABILITY In MODES 1,2,3,4,5, and 6, and during movement of irradiated fuel
assemblies and during CORE ALTERATIONS, the CRACWS must be
OPERABLE to ensure that the control room temperature will not exceed
equipment operational requirements following isolation of the control
room.

ACTIONS Al

With one CRACWS train inoperable, action must be taken to restore
OPERABLE status within 30 days. In this Condition, the remaining
OPERABLE CRACWS train is adequate to maintain the control room
temperature within limits. However, the overall reliability is reduced
because a single failure in the OPERABLE CRACWS train could result in
loss of CRACWS 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 safety or nonsafety related cooling means are
available.

McGuire Units 1 and 2 B 3.7.10-2 Revision No. O
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CRACWS i

B 3.7.10 :

L BASES

ACTIONS (continued)
;

B.1 and B.2

in MODE 1,2,3, or 4, if the inoperable CRACWS train cannot be
restored to OPERABLE status 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.

l
r

C.1. C.2.1. and 0.2.2 |
:

In MODE 5 or 6, or during movement of irradiated fuel, or during CORE
ALTERATIONS, if the inoperable CRACWS train cannot be restored to j
OPERABLE status within the required Completion Time, the OPERABLE '

CRACWS train must be placed in operation immediately. This action |

ensures that the remaining train is OPERABLE, that no failures
preventing automatic actuation will occur, and that active failures will be
readily detected.

!

An alternative to Required Action C.1 is to immediately suspend activities
that present a potential for releasing radioactivity that might require
isolation of the control room. This places the unit in a condition that
minimizes accident risk. This does not preclude the movement of fuel to
a safe position.

D.1 and D.2
l

in MODE 5 or 6, or during movement of irradiated fuel assemblies', or
during CORE ALTERATIONS, with two CRACWS trains inoperable,
action must be taken immediately to suspend activities that could result in
a release of radioactivity that might require isolation of the control room. j
This places the unit in a condition that minimizes risk. This does not

,

preclude the movement of fuel to a safe position.

El

if both CRACWS trains are inoperable in MODE 1,2,3, or 4, the control
| room CRACWS may not be capable of performing its intended function.

Therefore, LCO 3.0.3 must be entered immediately.

;

:

McGuire Units 1 and 2 8 3.7.10-3 Revision No. O
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1
|

CRACWS |
B 3.7.10 |

BASES
f
I-

SURVEILLANCE SR 3.7.10.1
REQUIREMENTS

| This SR verifies that the heat removal capability of the system is sufficient !

to maintain the temperature in the control room at or below 90 F. The 12 j
hour Frequency is appropriate since significant degradation of the |
CRACWS is slow and is not expected over this time period.~ ]

I
!

.i
L REFERENCES 1. UFSAR, Section 6.4. (
|

*

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). i
,

,

!
!

|
|

l

|

1

|

f .-
'

i

!
!

|

L
'

t

!.
i~

'

L
;,

i

4

4
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ABFVES 'I
B 3.7.11 *

;

i

~ B 3.7 PLANT SYSTEMS :

|

|
[ B 3.7.11 : Auxiliary Building Filtered Ventilation Exhaust System (ABFVES) j

!

BASES- |
| ,

.

BACKGROUND. : The ABFVES filters' air from the area of the active ECCS components !i

during the recirculation phase of a loss of coolant accident (LOCA). The !

ABFVES, in conjunction with other normally operating systems, also,

!

provides environmental control of temperature and humidity in the ECCS :
pump room area and the auxiliary building.

| The ABFVES consists of a system, made up of prefilter, a high efficiency
'

'

particulate air (HEPA) filter, a carbon adsorber section for removal of
gaseous activity (principally lodines), and two fans. Ductwork, valves or

i

dampers, and instrumentation also form part of the system. The system
initiates filtered ventilation of the pump room following receipt of a safety
injection (SI) signal.

The ABFVE systems are designed to be shared between units. Each
unit's system is constructed with two 50% capacity fans providing flow to

| a 100% capacity filter package. With this design, both Units i's and -
Units 2's ABFVE systems are required to be OPERABLE with either unit!

in MODES 1,2,3, or 4.

I The ABFVES is a standby system, aligned to bypass the system HEPA'
filters and carbon adsorbers. During emergency operations, the ABFVES
dampers are realigned to begin filtration. Upon receipt of the actuating
Engineered Safety Feature Actuation System signal (s), air is pulled from
the mechanical penetration area and the ECCS pump rooms, and the
stream of ventilation air discharges through the system filters. The
profilters remove any large particles in the air, and any entrained water
droplets present, to prevent excessive loading of the HEPA filters and
carbon adsorbers. 3

i

The ABFVES is discussed in the UFSAR, Sections 6.5,9.4, and 15.6 |
(Refs.1,2, and 3, respectively) since it may be used for normal, as well 1

..

as post accident, atmospheric cleanup functions.

APPLICABLE The design basis of the ABFVES is established by the large break LOCA. '

SAFETY ANALYSES The system evaluation assumes a passive failure of the' ECCS outside
containment, such as an Si pump seal failure, during the recirculation
mode. In such a case, the system limits radioactive release to within the
10 CFR 100 (Ref. 4) limits, or the NRC staff approved licensing basis

,

.

McGuire Units 1 and 2 B 3.7.11-1 Revision No. O
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i ABFVES
; B 3.7.11
l

| BASES
I i

APPLICABLE SAFETY ANALYSES (continued)
<

(e.g., a specified fraction of Reference 5 limits). The analysis of the
effects and consequences of a large break LOCA is presented in
Reference 3. The ABFVES also actuates following a small break LOCA,

|

in those cases where the ECCS goes into the recirculation mode of long
term cooling, to clean up releases of smaller leaks, such as from valve
stem packing.

I

Two types of system failures are considered in the accident analysis:
complete loss of function, and excessive LEAKAGE. Either type of failure
may result in a lower efficiency of removal for any gaseous and
particulate activity released to the ECCS pump rooms following a LOCA.

The ABFVES satisfies Criterion 3 of 10 CFR 50.36 (Ref. 5).

LCO The ABFVES is required to be OPERABLE with either unit in MODES 1,
2,3, or 4. Total system failure could result in the atmospheric release
from the ECCS pump room exceeding 10 CFR 100 limits in the event of a

4

Design Basis Accident (DBA). |
!

ABFVES is considered OPERABLE when the individual components
necessary to maintain the ECCS pump room filtration are OPERABLE in
both units systems.

An ABFVES is considered OPERABLE when its associated:
'

a. Two fans are OPERABLE; '

b. HEPA filter and carbon adsorbers are not excessively restricting
flow, and are capable of performing their filtration functions; and

c. Ductwork, valves, and dampers are OPERABLE and air circulation
can be maintained.

The ABFVES is shared between the two units. The system must be
OPERABLE for each unit when that unit is in the MODE of Applicability.
Additionally, both normal and emergency power must also be
OPERABLE because the system is shared. If a ABFVES component
becomes inoperable, or normal or emergency power to a ABFVES
component becomes inoperable, then the Required Actions of this LCO
must be entered independently for each unit that is in the MODE of
applicability of the LCO.

McGuire Units 1 and 2 B 3.7.11-2 Revision No. O
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I ABFVES
B 3.7.11

| 1

BASES I

|
APPLICABILITY Either unit in MODES 1,2,3, and 4, the ABFVES is required to be |

'

| OPERABLE consistent with the OPERABILITY requirements of the
ECCS.

Both units in MODE 5 or 6, the ABFVES is not required to be OPERABLE I
since the ECCS is not required to be OPERABLE.

1

ACTIONS _A_d

With one unit's ABFVES inoperable, action must be taken to restore
, OPERABLE status within 7 days. During this time, the remaining
| OPERABLE unit's system is adequate to perform the ABFVES function.
) One unit's system of ABFVES may be made inoperable from, but not
i limited to, the filter assembly, fans, flowpath, or the ability to maintain the
I

required negative 0.125 inches of water gauge (wg) for the ECCS pump
.

rooms relative to atmospheric pressure. 1

The 7 day Completion Time is appropriate because the risk contribution
is less than that for the ECCS (72 hour Completion Time), and this
system is not a direct support system for the ECCS. The 7 day ,

Completion Time is based on the low probability of a DBA occurring |
during this time period, and ability of the remaining unit's system to |
provide the required capability. !

|

| 1
B,,1 '

|
| With both unit's ABFVE systems inoperable, action must be taken to
I restore to OPERABLE status one unit's ABFVE system within 24 hours.
| The 24 hour Completion Time is based en an adequate period of time to

determine the cause of the inoperability and affect repairs without the
need of shutting down both units. In addition, the probability of a DBA is
low for this short period of time.

C.1 and C.2
|

| If the ABFVES 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

1 allowed Completion TNs 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.

|

| McGuire Units 1 and 2 B 3.7.11-3 Revision No. 0
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ABFVES
B 3.7.11

BASES

l

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

Standby systems should be checked periodically to ensure that they
function properly. As the environment and normal operating conditions ;
on this system are not severe, testing each train once a month provides )
an adequate check on this system. Systems without heaters need only
be operated from the control room for 215 minutes with flow through the
HEPA filters and charcoal adsorbers to demonstrate the function of the
system. The 31 day Frequency is based on the known reliability of
equipment.

i
l

l
1SR 3.7.11.2 '

This SR verifies that the required ABFVES testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The |

ABFVES filter tests are in accordance with Reference 4. The VFTP I
includes testing HEPA filter performance, carbon adsorbers efficiency, |minimum system flow rate, and the physical properties of the carbon -

(general use and following specific operations). Specific test Frequencies 1

and additional information are discussed in detail in the VFTP.

SR 3.7.11.3

This SR verifies that ABFVES starts and operates with flow through the
HEPA filters and charcoal adsorbers on an actual or simulated actuation
signal. The 18 month Frequency is consistent with that specified in
Regulatory Guide 1.52 (Ref. 6).

,

SR 3.7.11.4

This SR verifies the integrity of the ECCS pump room enclosure. The
ability of the ECCS pump room to maintain a negative pressure, with
respect to potentially uncontaminated adjacent areas, is periodically
tested to verify proper functioning of the ABFVES. During the post
accident mode of operation, the ABFVES is designed to maintain a slight
negative pressure in the ECCS pump room area, with respect to adjacent
areas, to prevent unfiltered LEAKAGE. The ABFVES is designed to
maintain a s -0.125 inches water gauge relative to atmospheric pressure.
The Frequency of 18 months is consistent with the guidance provided in
NUREG-0800, Section 6.5.1 (Ref. 7),

l An 18 month Frequency on a STAGGERED TEST BASIS is consistent
with that specified in Reference 6.

McGuire Units 1 and 2 B 3.7.11-4 Revision No. O
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j ; ABFVES
B 3.7.11

|

! BASES
;

REFERENCES 1. UFSAR, Section 6.5.

2. UFSAR, Section 9.4.

| 3. UFSAR, Section 15.6.

4. 10 CFR 100.11.

5. 10 CFR 50.36, Technical Specifications, (c)(2)(li).

6. Regulatory Guide 1.52 (Rev. 2).
!

7. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.

;

i

!

!-

t

i

!.
l
L

i

!
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L FHVES
L B 3.7.12

B 3.7 PLANT SYSTEMS
,

. t

~ B 3.7.12 Fuel Handling Ventilation Exhaust System (FHVES)
,

j BASES
'

|
!

BACKGROUND The FHVES filters airborne radioactive particulates from the area of the -i
fuel pool following a fuel handling accident. The FHVES, in conjunction ;

with other normally operating systems, also provides environmental
control of temperature and humidity in the fuel pool area.'

; The FHVES is composed of both a supply and exhaust section. -The
|: . supply portion consists of a 100% capacity air handling unit containing
[ water cooling coils, hot water heating coils, roughing filters, and

associated ductwork and dampers. The exhaust portion consists of a
100% capacity filter train, two 50% capacity exhaust fans, and associated -

L ductwork and dampers. The exhaust fans were originally each 100%
capacity but have been modified to 50% capacity fans in order to meet
the required intake and exhaust flowrate. The filter train contains a -,

prefilter, high efficiency particulate air (HEPA) filter, and carbon filters of '
L the gasketless design.- The system is required to be in operation any

.

time irradiated fuel is being moved in the fuel handling building.
'

!

The profilters remove any large particles in the air, and any entrained
| . water droplets present, to prevent excessive loading of the HEPA filters i

L and carbon adsorbers.

L The FHVES is discussed in the UFSAR, Sections 9.4 and 15.7 (Refs.1
|. and 2 respectively) because it may be used for normal, as well as post
'

accident, atmospheric cleanup functions.-

| APPLICABLE The FHVES design basis is established by the consequences of the
L SAFETY. ANALYSES limiting Design Basis Accident (DBA), which is a fuel handling accident.
"

The analysis of the fuel handling accident, given in Reference 2,
assumes that all fuel rods in an assembly are damaged. -The DBA'

analysis of the fuel handling accident assumes that the FHVES is in
H operation. The accident analysis accounts for the reduction in airborne

radioactive material provnied by this filtration system. The amount of
fission products available for release from the fuel handling building is
determined for a fuel handling accident. These assumptions and the .
analysis follow the guidance provided in Regulatory Guide 1.25 (Ref. 3).

L The FHVES satisfies Criterion 3 of 10 CFR 50.36 ' (Ref. 4).

. McGuire Units 1 and 2 ' B 3.7.121 Re' vision No. 0
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FHVES
B 3.7.12

BASES

LCO The FHVES is required to be OPERABLE and in operation when
irradiated fuelis being handled in the fuel handling building. Total system
failure could result in the atmospheric release from the fuel handling
building exceeding the 10 CFR 100 (Ref. 5) limits in the event of a fuel
handling accident.

The FHVES is considered OPERABLE when the individual components
necessary to control exposure in the fuel handling building are
OPERABLE. The FHVES is considered OPERABLE when its
associated:

a. Two exhaust fans are OPERABLE;
1

b. Supply fan is OPERABLE;
l

c. HEPA filter and carbon adsorber are not excessively restricting
|

flow, and are capable of performing their filtration function; and )
i

d. Ductwork, valves, and dampers are OPERABLE, and air circulation
can be maintained.

i
APPLICABILITY During movemerit of irradiated fuel in the fuel handling building, the i

FHVES is required to be OPERABLE and in operation to alleviate the
consequences of a fuel handling accident.

ACTIONS ,A_.1

With the FHVES inoperable. action must be taken to immediately (
suspend the movement of irradiated fuel in the fuel handling building. !
This does not preclude movement of a fuel assembly to a safe position.
This action ensures a release to the environment will be within the limits
of 10 CFR 100 limits (Ref. 5), if a fuel handling accident were to occur.
Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does
not apply.

SURVElLLANCE SR 3.7.12.1
REQUIREMENTS

With the FHVES in service, a periodic monitoring of the system for proper
operation is required to ensure that the system functions properly. The
12 hour Frequency is sufficient to ensure proper operation through the
HEPA and charcoal filters and is based on the known reliability of the:

| equipment.

|

_

McGuire Units 1 and 2 B 3.7.12-2 Revision No. O
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B 3.7.12

BASES
.

'

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.12.2 !

Systems should be checked periodically to ensure that they function
properly. As the environmental and normal operating conditions on this i
system are not severe, testing prior to movement of irradiated fuel will |
ensure an adequate check on this system.

Systems without heaters need only be operated for 215 minutes to
demonstrate the function of the system.

SR 3.7.12.3
.

1

This SR verifies that the required FHVES testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The |
FHVES filter tests are in accordance with Regulatory Guide 1.52 (Ref. 6).

|The VFTP includes testing HEPA filter performance, carbon adsorber
,

efficiency, minimum system flow rate, and the physical properties of the |
activated charcoal (general use and following specific operations), i

Specific test frequencies and additional information are discussed in j
detail in the VFTP. '

SR 3.7.12.4

This SR verifies the integrity of the fuel building enclosure. The ability of
the fuel building to maintain negative pressure with respect to potentially
uncontaminated adjacent areas is periodically verified by ensuring the
exhaust flow rate of the FHVES is 8000 cfm greater than the supply flow
rate. During the post accident mode of operation, the FHVES is
designed to maintain a slight negative pressure in the fuel building, to
prevent unfiltered LEAKAGE.

The Frequency of 18 months is consistent with the guidance provided in
NUREG-0800, Section 6.5.1 (Ref. 7). An 18 month Frequency is
consistent with Reference 6.

SR 3.7.12.5

Operating the FHVES filter bypass damper is necessary to ensure that
the system functions properly. The OPERABILITY of the FHVES filter
bypass damper is verified if it can be manually closed. An 18 month
Frequency is consistent with Reference 6.

McGuire Units 1 and 2 B 3.7.12-3 Revision No. O
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| FHVES
| B 3.7.12

| BASES
|

:
i

| REFERENCES 1. UFSAR, Section 9.4.
j

c
-

t
2. UFSAR, Section 15.7.

I-

3. Regulatory Guide 1.25.

i
4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

.

5. 10 CFR 100.'
.

6. Regulatory Guide 1.52 (Rev. 2). I

'

7. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.!.
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Sp:nt Fu:1 Pool Water Lsv:1
B 3.7.13

!

! B 3.7 PLANT SYSTEMS

B 3.7.13 Spent Fuel Pool Water Level

|-
BASES

|

BACKGROUND The minimum water level in the spent fuel pool meets the assumptions of |

i

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 pool design is given in the UFSAR,
Section 9.1.2 (Ref.1). A description of the Spent Fuel Pool Cooling
System is given in the UFSAR, Section 9.1.3 (Ref. 2). ? he assumptions
of the fuel handling accident are given in the UFSAR, .Section 15.7.4

!(Ref. 3).
_

APPLICABLE The minimum water levelin the spent fuel pool meets the assumptions of
SAFETY ANALYSES the fuel handling accident described in Regulatory Guide 1.25 (Ref. 4).

The resultant 2 hour thyroid dose per person at the exclusion area )
boundary is a small fraction of the 10 CFR 100 (Ref. 5) limits.

-

'

|According to Reference 4, 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 4 can be
used directly. In practice, this LCO preserves this assumption for the
bulk of the fuelin the storage racks. In the case of a single bundio

j

|
dropped and lying horizontally on top of the spent fuel racks, however,
there may be < 23 ft of water above the top of the fuel bundle and the
surface, indicated by the width of the bundle. . To offset this small
nonconservatism, the analysis assumes that all fuel rods fail, although t

analysis shows that only the first few rows fail from a hypothetical
|maximum drop.
!

The spent fuel pool water level satisfies Criterion 2 of 10 CFR 50.36 (Ref. |

6).

LCO The spent fuel pool water level is required to be 2 23 ft over th'e top of
4

irradiated fuel assemblies seated in the storage racks. The specified
water level preserves the assumptions of the fuel handling accident
analysis (Ref. 3). As such, it is the minimum required for fuel storage and

j movement Wthin the spent fuel pool.
,

!

!

- McGuire Units 1 and 2 B 3.7.131 Revision No. O
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! Spent Fus! Pool Wat:r Leval
B 3.7.13

BASES '

APPLICABILITY This LCO applies during movement of irradiated fuel assemblies in the
| spent fuel pool, since the potential for a release of fission products exists.

|

ACTIONS A.1
|

Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does|
'

not apply. I

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 pool water level is lower than the required level, the movement
of irradiated fuel assemblies in the spent fuel pool is immediately
suspended to a safe position. This action effectively precludes 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 SR 3.7.13.1
REQUIREMENTS

This SR verifies sufficient spent fuel pool water is available in the event of
a fuel handling accident. The water level in the spent fuel pool must be
checked periodically. The 7 day Frequency is appropriate because the
volume in the pool 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 pool is in
equilibrium with the refueling canal, and the level in the refueling canal is
checked daily in accordance with SR 3.9.6.1.

t

i

!
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BASES

REFERENCES: 1. UFSAR, Section 9.1.2.
.

2. UFSAR, Section 9.1.3. |

| 3. UFSAR, Section 15.7.4.
{

4. Regulatory Guide 1.25, Rev. O.

5. 10 CFR 100.11.
I

6. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
;

!

|
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|
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- Spent Funi Pool Boron Conc:ntration
B 3.7.14

B 3.7 PLANT SYSTEMS |
:

B 3.7.14. Spent Fuel Pool Boron Concentration

,

| BASES

| .

i

|. BACKGROUND In the two region poison fuel storage rack (Refs.1 and 2) design, the ;
j spent fuel pool is divided into two separate and distinct regions which, for
| the purpose of criticality considerations, are considered as separate t

; j poois. Region 1, with 286 storage positions, is designed to. i

accommodate new fuel with a maximum nominal enrichment of 4.75 wt%
L U-235 (maximum tolerance of 0.05 wt%), which have accumulated

'

!' minimum burnup greater than or equal to the minimum qualified burnups
. in Table 3.7.15-1. Fuel assemblies not meeting the criteria of Table !,

;3.7.15-1 shall be stored in accordance with Figures 3.7.15-1 through,

L 3.7.15-3. - Region 2, with 1177 storage positions, is designed to
accommodate fuel of various initial enrichments which have accumulated

|- minimum burnups in accordance with the accompanying LCO. *

| The water in the spent fuel pool 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 i
limiting k.n of 0.95 be evaluated in the absence of soluble boron. Hence, i

! the design of the spent fuel storage racks is based on the use of |

unborated water, which maintaina each region in a subcritical condition
during normal operation with the spent fuel pool fully loaded. The double ;

L contingency principle discussed in ANSI N-16.1-1975 and the April 1978 |
NRC letter (Ref. 3) allows credit for soluble boron under other abnormal
or accident conditions,'since only a single accident need be considered at

L . one time. For example, the most severe accident scenario is associated
( with the movement of fuel from Region 1 to Region 2, and accidental
''

. misloading of a fuel assembly in Region 1 or Region 2. This could
potentially increase the reactivity of the spent fuel pool. To mitigate these
postulated criticality related accidents, boron is dissolved in the pool

( . water. Safe oporation of tM two region poison fuel storage rack with no'

L movement of assemblies may there' ore be achieved by controlling the j
i-

~

location of each assembly in accordance with LCO 3.7.15, " Spent Fuel
Assembly Storage." Prior to movement of an assembly, it is necessary to

_ perform SR 3.7.14.1.

!

| - APPLICABLE . Most accident conditions do not result in an increase in the reactivity of y
SAFETY ANALYSES either of the two regions. Examples of these accident conditions are the j

loss of cooling (reactivity increase with decreasing water density) and the

[ .1 McGuire Units 1 and 2 B 3.7.14-1 Revision No. O
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B 3.7.14

BASES

!
;

APPLICABLE SAFETY ANALYSES (continued)
,

! 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 soluble 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
i 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 Region 2 storage rack. This could
have a small positive reactivity effect on Region 2. 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 provided in the UFSAR,
Section 15.7.4 (Ref. 4).

The concentration of dissolved boron in the spent fuel pool satisfica
Criterion 2 of 10 CFR 50.36 (Ref. 5).

.LCO The spent fuel pool boron concentration is required to be within the limits
specified in the COLR. The specified concentrahn of dissolved boron in
the spent fuel pool preserves the assumptions used in the analyses of the
potential critical accident scenarios as described in Reference 4. This
concentration of dissolved boron is the minimum required concentration
for fuel assembly storage and movement within the spent fuel pool.

|

APPLICABILITY This LCO applies whenever fuel assemblies are stored in the spent fuel
pool.

ACTIONS A.1 and A.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 fuel storage pool is less than
L 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

L movement of fuel assemblies. The concentration of boron is restored
simultaneously with suspending movement of fuel assemblies.
If the LCO is not met while moving irradiated fuel assemblies in MODE 5

McGuire Units 1 and 2 B 3.7.14-2 Revision No. 0
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Sp nt Fu:1 Pool Boron Cone:ntration
B 3.7.14,

,

| BASES *

| ACTIONS (continued),

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.

'

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

This SR verifies that the concentration of boron in the spent fuel poolis
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 pool water is expected to take place
over such a short period of time.

-

i

~ REFERENCES 1. UFSAR, Section 9.1.2.

2. Issuance of Amendments, McGuire Nuclear Station, Units 1 and 2
(TAC NOS. M89744 and M89745), November 6,1995.

3. Double contingency principle of ANSI N16.1-1975, as specified in
the April 14,1978 NRC letter (Section i ") and implied in the

! proposed revision to Regulatory Guide 1.13 (Section 1.4,
Appendix A).

4. UFSAR, Section 15.7.4.

5. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

,

;
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B 3.7 PLANT SYSTEMS

B 3.7.15 Spent Fue! Assembly Storage
i
1

BASES

BACKGROUND in the two region poison fuel storage rack (Refs.1 and 2) design, the |
spent fuel pool is divided into two separate and distinct regions which, for i

the purpose of criticality considerations, are considered as separate
poots. Region 1, with 286 storage positions, is designed to
accommodate new fuel with a maximum nominal enrichment of 4.75 wt% |
U-235 (maximum tolerance of 0.05 wt%), which have accumulated |

minimum burnup greater than or equal to the minimum qualified burnups
in Table 3.7.15-1. Fuel assemblies not meeting the criteria of Table
3.7.15-1 shall be stored in accordance with Figures 3.7.15-1 through
3.7.15-3. Region 2, with 1177 storage positions, is designed to
accommodate fuel of various initial enrichments which have accumulated
minimum burnups in accordance with the accompanying LCO.

l
'

The water in the spent fuel pool normally contains soluble boron, which
results in large subcriticality margins under actual operating conditions.
However, the NRC gu,idelines, based upon the accident condition in
which all soluble poison is assumed to have been lost, specify that the
limiting k n of 0.95 be evaluated in the absence of soluble boron. Hence,
the design of the spent fuel storage racks is based on the use of
unborated water, which maintains each region in a subcritical condition
during normal operation with the spent fuel pool fully loaded. The double
contingency principio discussed in ANSI N-16.1-1975 and the April 1978
NRC letter (Ref. 3) allows credit for soluble boron under other abnormal
or accident conditions, since only a single accident need be considered at
one time. For example, the most severe accident scenario is associated
with the movement of fuel from Region 1 to Region 2, and accidental
mistoading of a fuel assembly in Region 1 or Region 2. This could
potentially increase the reactivity of the spent fuel pool. To mitigate these
postulated criticality related accidents, boron is dissolved in the pool
water. Safe operation of the two region poison fuel storage rack with no
movement of assemblies may therefore be achieved by controlling the
location of each assembly in accordance with the accompanying LCO.
Prior to movement of an assembly, it is necessary to perform
SR 3.7.14.1.

APPLICABLE The hypothetical accidents can only take place during or as a result of the
SAFETY ANALYSES movement of an assembly (Ref. 4). For these accident occurrences, the

presence of sciubie boron in the spent fuel pool (controlled by
LCO 3.7.14, " Spent Fuel Pool Boron Concentration") prevents criticality in

McGuire Units 1 and 2 B 3.7.15-1 Revision No. 0
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Sp nt Fu:1 Ass:mbly Storaga
B 3.7.15

BASES

APPLICABLE SAFETY ANALYSES (continued)

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 with no potential
for accidents, the operation may be under the auspices of the
accompanying LCO.

The configuration of fuel assemblies in the spent fuel pool satisfies
Criterion 2 of 10 CFR 50.36 (Ref. 5).

LCO The restrictions on the placement of fuel assemblies within the spent fuel
pool, in accordance with Tables 3.7.15-1 and 3.7.15-3, in the
accompanying LCO, ensures the kon of the spent fuel pool will always
remain < 0.95, assuming the pool to be flooded with unborated water.
Fuel assemblies not meeting the criteria of Tables 3.7.15-1 and 3.7.15-3
shall be stored in accordance with Figures 3.7.15-1,3.7.15-2 and 3.7.15-
3, and Tables 3.7.15-2 and 3.7.15-4.

APPLICABILITY This LCO applies whenever any fuel assembly is stored in the spent fuel
pool.

ACTIONS A.J |
|

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 poolis
not in accordance with the LCO, the immediate action is to initiate action
to make the necessary fuel assembly movement (s) to bring the
configuration into compliance.

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 action is independent of
reactor operation. Therefore, inability to move fuel assemblies is not
sufficient reason to require a reactor shutdown.

McGuire Units 1 and 2 B 3.7.15-2 Revision No. 0
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|; Spent Fual Ass mbly Storags
B 3.7.15

BASES
i

. SURVEILLANCE SR 3.7.15.1 |
REQUIREMENTS

This SR verifies by administrative means that the initial enrichment and
.

bumup of the fuel assembly is in accordance with the configurations !

. specified in the accompanying LCO.
;

REFERENCES 1. UFSAR, Section 9.1.2.
.

| 2. Issuance of Amendments, McGuire Nuclear Station, Units 1 and 2
;

f (TAC NOS. M89744 and M89745), November 6,1995.

3. 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).

' 4. UFSAR, Section 15.7.4.

5. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

i

.,:

i
i

!

!

!
.

|

|

|
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| S:condary Specific Activity
!

B 3.7.16

: .

B 3.7 PLANT SYSTEMS

B 3.7.16 Secondary Specific Activity

i
p BASES

|

BACKGROUND Activity in the secondary coolant results from steam generator tube
outleakage from the Reactor Coolant System (RCS). Under steady state

i

conditions, the activity is primarily lodines with relatively short half lives j
and, thus, indicates current conditions. During transients,1131 spikes '

have been observed as well as increased releases of some noble gases.
Fission product isotopes and activated corrosion products in lesser '

amounts may also be found in the secondary coolant when steam
generator tube leakage occurs.

A limit on secondary coolant specific activity during power operation
minimizes releases to the environment because of normal operation,
anticipated operational occurrences, and accidents.

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).1-131, with a half life of
8.04 days, concentrates faster than it decays, but does not reach
equilibrium because of blowdown and other losses.

Operating a unit at the allowable limits will result in a 2 hour EAB
exposure of less than a small fraction of the 10 CFR 100 (Ref.1) limits.

APPLICABLE The accident analysis of the main steam line break (MSLB), as discussed )
SAFETY ANALYSES in the UFSAR, Chapter 15 (Ref. 2) assumes the initial secondary coolant ;

specific activity to have a radioactive isotope concentration of
0.10 pCi/gm DOSE EQUIVALENT |-131. This assumption is used in the
analysis for determining the radiological consequences of the postulated |
accident. The accident analysis, based on this and other assumptions, i

shows that the radiological consequences of an MSLB do not exceed a
small fraction of the unit EAB 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 power operated
j relief valves (SG PORVs). The Auxiliary Feedwater System supplies the

McGuire Units 1 and 2 B 3.7.16-1 Revision No. 0
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;

BASES;

|

| APPLICABLE SAFETY ANALYSES (continued)
!

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.
1

'

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 SG PORVs during the event.
Since no credit is taken in the analysis for activity plateout or retention,
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 (Ref. 3).

LCO As indicated in the Applicable Safety Analyses, the specific activity of the
secondary coolant is required to be s 0.10 pCi/gm DOSE
EQUlVALENT l-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 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 being used for heat '

removal. Both the RCS and steam generators aro depressurized, and
primary to secondary LEAKAGE is minimal. Therefore, monitoring of
secondary specific activity is not required.

!

-

|

|

McGuire Units 1 and 2 B 3.7.16-2 Revision No. O
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BASES

ACTIONS A.1 and A.2

, DOSE EQUIVALENT |-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.

SURVEILLANCE SR 3.7.16.1
REQUIREMENTS

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 |-131, confirms the
validity of the safety analysis assumptions as to the source terms in post
accident rs; eases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in reactor a>olant
activity or LEAKAGE. The 31 day Frequency is based on the detection of
increasing trends of the level of DOSE EQUIVALENT l-131, and allows
for appropriate action to be taken to maintain levels below the LCO limit.

REFERENCES 1. 10 CFR 100.11.

2. UFSAR, Section 15.1.5.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

1

I

i

|
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i AC SouroIs-Operating ,

B 3.8.1

' B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources--Operating I

| BASES I
,

! ' BACKGROUND The unit Essential Auxiliary or Class 1E AC Electrical Power Distribution
| . System AC sources consist of the offsite power sources (preferred power
| sources, normal and attemate(s)), and the onsite standby power sources

,

(Train A and Train B diesel generators (DGs)). As required by 10 CFR 60,
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 Class 1E AC Distribution System is divided into redundant load
groups (trains) so that the loss of any one group does not prevent the
minimum safety functions from being performed. Each train has
connections to two preferred offsite power sources and a single DG.

Offsite power is supplied to the unit switchyard (s) from the transmission
network by two transmission lines. From the switchyard (s), two electrically
and physically separated circuits provide AC power, through step down

.

station auxiliary transformers, to the 4.16 kV ESF buses. A detailed !
description of the offsite power network and the circuits to the Class 1E
ESF buses is found in the UFSAR, Chapter 8 (Ref. 2).

A qualified 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 Class 1E ESF bus (es).

Certain required unit loads are retumed to service in a predetermined
. sequence in order to prevent overloading the transformer supplying offsite
power to the onsite Class 1 E Distribution System. Within 1 minute after
the initiating signal is received, all automatic and permanently connected I
loads needed to recover the unit or maintain it in a safe condition are

'

retumed to service via the load sequencer.

The onsite standby power source for each 4.16 kV ESF bus is a dedicated
DG. DGs A and B are dedicated to ESF buses ETA and ETB,
respectively. A DG starts automatically on a safety injection (SI) signal
(i.e., low pressurizer pressure or high containment pressure signals) or on
an ESF bus degraded voltage or undervoltage signal (refer to LCO 3.3.5, ;

g " Loss of Power (LOP) Diesel Generator (DG) Start instrumentation"). !'

After the DG has started, it will automatically tie to its respective bus after
_ offeite power is tripped as a consequence of ESF bus undervoltage or

|

|i
!

t
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AC Sourc@s--Operating
B 3.8.1

BASES

BACKGROUND (continued)

degraded voltage, 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, a
sequencer strips 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 the automatic load sequencer. 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 preferred power, 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 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 Train A and Train B DGs satisfy the requirements of
Regulatory Guide 1.9 (Ref. 3). The continuous service rating of each DG
is 4000 kW with 10% overload permissible for up to 2 hours in any
24 hour period. The ESF loads that are powered from the 4.16 kV ESF
buses are listed in Reference 2.

APPLICABLE The initial conditions of DBA and transient analyses in the UFSAR,
SAFETY ANALYSES Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5), assume ESF systems are

OPERABLE. The AC electrical power sources are designed to provide j
sufficient capacity, capability, redundancy, and reliability to ensure the
availability of necessary power to ESF systems so that the fuel, Reactor
Coolant 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; Section 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
one train of the onsite or offsite AC sources OPERABLE during Accident
conditions in the event of:

McGuire Units 1 and 2 8 3.8.1-2 Revision No. O
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AC Sourc s--Operating |
B 3.8.1 )

i

BASES
l

~ APPLICABLE SAFETY ANALYSES (continued)

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 (Ref. 6).

,
LCO Two qualified circuits between the offsite transmission network and the {!'

onsite Class 1E 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
j_ anticipated operational occurrence (AOO) or a postulated DBA.

- Qualified offsite circuits are those that are described in the UFSAR and
are part of the licensing basis for the unit.

! In addition, one required automatic load sequencer per train must be
L OPERABLE.

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.

The 4.16 kV essential system is divided into two completely redundant
and independent trains designated A and B, each consisting of one 4.16 j
kV switchgear assembly, two 4.16 kV/600 V load centers, and associated

!- loads.

Normally, each Class 1 E 4.16 kV switchgear is powered from its
associated non-Class 1E train of the 6.9 kV Normal Auxiliary Power !

' System as discussed in '6.9 kV Normal Auxiliary Power System' in .i

' Chapter 8 of the UFSAR (Ref. 2). Additionally, an attemate source of -
|

power to each 4.16 kV essential switchgear is provided from the 6.9 kV
'

system via a separate and independent 6.9/4.16 kV transformer. Two |

transformers are shared between units and provide the capability to
supply an attemate source of power to each unit's 4.16 kV essential
switchgear from either unit's 6.9 kV system. A key interlock scheme is ;

provided to preclude the possibility of connecting the two units together at
either the 6.9 or 4.16 kV level.

Each train of the 4.16 kV Essential Auxiliary Power System is also
L provided with a separate and independent emergency diesel generator to

supply the Class 1E loads required to safely shut down the unit following a

.

design basis accident.

!

McGuire Units 1 and 2 B 3.8.1-3 ' Revision No. O
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BASES

LCO (continued)

Each DG 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 11 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. These capabilities are required to be met

1

from a variety of initial conditions such as DG in standby with the engine I

hot and DG in standby with the engine at ambient conditions. Additional
DG capabilities must be demonstrated to meet required Surveillance, e.g.,
capability of the DG to revert to standby status on an ECCS signal while i

operating in parallel test mode. I

Proper sequencing of loads, including tripping of nonessentialloads,is a
required function for DG OPERABILITY.

The AC sources in one 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.

APPLICABILITY The AC sources and sequencers 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.

I
The AC power requirements for MODES 5 and 6 are covered in I
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 Requit d 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.

:
1 McGuire Units 1 and 2 B 3.8.1-4 Revision No. O
!

|



|

AC SourcIs--Operating
B 3.8.1 j

-BASES

ACTIONS (continued)

M

Required Action A.2, which only applies if the train cannot be powered
from an offsite source, is intended to provide assurance that an event
coincidant with a single failure of the associated DG will not result in a
complete loss of safety function of critical redundant required features.
These features are powered from the redundant AC electrical power train.
This includes motor driven auxiliary feedwater pumps. The turbine driven
auxiliary feedwater pump is required to be considered a redundant -
required feature, and, therefore, required to be determined OPERABLE by
this Required Action. Three independent AFW pumps are required to
ensure the availability of decay heat mmoval capability for all events
accompanied by a loss of offsite power and a single failure. System
design is such that the remaining OPERABLE motor driven auxiliary
feedwater pump is not by itself capable of providing 100% of the auxiliary
feedwater flow assumed in the safety analysis.

The Con.pletion Time for Required Action A.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. T.he train has no offsite power supplying its loads; and

b. A required feature on the other 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 no offsite power to one train of the onsite Class 1E 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 Train A and Train B of the onsite Class 1E Distribution
System. The 24 hour Completion Time takes into account the component
OPERABILITY of the redundant counterpad 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.

' McGuire Units 1 and 2 B 3.8.1-5 Revision No O
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M

According to Regulatoiy Guide 1.93 (Ref 7), operation may continue in !
Condition A for a period that should not exceed 72 hours. With one offsite
circuit inoperable, ihe 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 i
electrical power to the onsite Class 1E 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.

The second Completion Time for Required Action A.3 establishes a limit
on the maximum time allowed for any combination of required AC povver
sources to be inoperable during any single contiguous occurrence of )
failing to meet the LCO. If Condition A is entered while, for instance, a DG
is inoperable and that DG is subsequently retumed OPERABLE, the LCO
may already have been not met for up to 72 hours. This could lead to a
total of 144 hours, since nitial failure to meet the LCO, to restore the
offsite circuit. At this time, a DG could again become inoperable, the
circuit restored OPERABLE, and an additional 72 hours (for a total of
9 days) allowed prior to complete restoration of the LCO. The 6 day
Completion Time provides a limit on the time allowed in a 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 the 72 hour and
6 day Completion Times means that both Completion Times apply
simultaneously, and the more restrictive Completion Time must be met.

As in Required Action A.2, the Completion Time allows for an exception to
the normal " time zero" for beginr.ing the allowed outage time " clock." This
will result in establishing the " time zero" at the time that the LCO was
initially not met, instead of at the time Condition A was entered.

I

!L1

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

: .
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ACTIONS (continued)

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.

El

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 safety function of critical systems. These features are 1

,

designed with redundant safety related trains. This includes motor driven
,

auxiliary feedwater pumps. The turbine driven auxiliary feedwater pump is
required to be considered a redundant required feature, and, therefore, ;

required to be determined OPERABLE by this Required Action. Three i

independent AFW pumps are required to ensure the availability of decay l
heat removal capability for all events accompanied by a loss of offsite !
power and a single failure. System design is such that the remaining

|OPERABLE motor driven auxiliary feedwater pump is not by itself capable '

of providing 100% of the auxiliary feedwater flow assumed in the safety
analysis. Redundant required feature failures consist of inoperable
features associated with a train, redundant to the train that has an

;

inoperable DG. I

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 on the other train (Train A or Train B) is i

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 required DG inoperable coincident with one or more
inoperable required support or supported features, or both, that are
associated with the OPERABLE DG, results in starting the Completioni

Time for the Required Action. Four hours from the discovery of these
events existing concurrently is Acceptable because it minimizes risk while

8

McGuire Units 1 and 2 B 3.8.1-7 Revision No. 0

1-



_. _ _ ._ _ . _ _ - - - _ _ _

|

AC Sourc::s--Operating
B 3.8.1

BASES

|
ACTIONS (continued)

allowing time for restoration before subjecting the unit to transients
associated with shutdown.

In this Condition, the remaining OPERABLE DG and offsite circuits are
adequate to supply electrical power to the onsite Class 1E 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.3.1 and B.3.2

Required Action B.3.1 provides an allowance to avoid unnecessary testing
i

of OPERABLE DG(s). If it can be determined that the cause of the
inoperable DG does not exist on the OPERABLE DG, 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 initialinoperable 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 problem investigation process 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.

These Conditions are not required to be entered if the inoperability of the |

DG is due to an inoperable support system, an independently testable
component, or preplanned testing or maintenance, if required, these
Required Actions are to be completed regardless of when the inoperable
DG is restored to OPERABLE status.

,

l

According to Generic Letter 84-15 (Ref. 8),24 hours is reasonable to
confirm that the OPERABLE DG(s) is not affected by the same problem ,

L as the inoperable DG. |

|

.
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"

8.4
.

| According to Regulatory Guide 1.93 (Ref. 7), operation may continue in |
| Condition B for a period that should not exceed 72 hours. r

in Condition B, the remaining OPERABLE DG and offsite circuits are
| adequate to supply electrical power to the onsite Class 1E 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.
|-

The second Completion Time for Required Action B.4 establishes a limit
on the maximum time allowed for any combination of required AC power
sources to be inoperable uuring any single contiguous occurrence of
falling to meet the LCO. If Condition B is entered while, for instance, an
offsite circuit is inoperable and that circuit is subsequently restored
OPERABLE, the LCO may already have been not met for up to 72 hours.
This could lead to a total of 144 hours, since initial failure to meet tne
LCO, to restore the DG. At this time, an offsite circuit could again become
inoperable, the DG restored OPERABLE, and an additional 72 hours (for
a total of 9 days) allowed prior to complete restoration of the LCO. The
6 day Completion Time provides a limit on time allowed in a 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 the 72 hour and
6 day Completion Times means that both Completion Times apply
simultaneously, and the more restrictive Completion Time must be met.

As in Required Action B.2, the Completion Time allows for an exception to
the normal " time zero" for beginning the ellowed time " clock." This will
result in establishing the " time zero" at the time that the LCO was initially
not met,instead of at the time Condition B was entered.

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
reoundant required features is reduced to 12 hours from that allowed for
one train without offsite power (Required Action A.2). The rationale for
the reduction to 12 hours is that Regulatory Guide 1.93 (Ref. 7) allows a
Completion Time of 24 hours for two required offsite circuits inoperable,

,
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,

based upon the assumption that two complete safety trains are
OPERABLE. When a concurrent redundant required feature failure
exists, 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 not
included in the list.

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 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. 7), operation may continue in
Condition C for a period that should not exceed 24 hours. This level of
degradation means that the offsite electrical p wer 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 totalloss 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.

|
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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 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 I
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. Therefore, the Required Actions of Condition D are modified
by a Note to indicate that when Condition D is entered with no 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 is de-energized.
LCO 3.8.9 provides the appropiiate restrictions for a de-energized train.

'

.
According to Regulatory Guide 1.93 (Ref. 7), operation may continue in

'

Condition D for a period that should not exceed 12 hours.

1

In Condition D, individual redundancy is lost in both the offsite electrical l
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

1

configuration to a single bus or switching failure. The 12 hour Completion !

| Time takes into account the capacity and capabMy of the remaining AC
i sources, a reasonable time for repairs, and the low probability of a DBA

occurring during this period.
| |

!
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ACTIONS (continued)

_E_d

With Train A and Train B DGs inoperable, there are no remaining standby
AC sources. 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
totalloss 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 7, with both DGs inoperable, operation may
continue for a period that should not exceed 2 hours.

Ed

The sequencer (s) is an essential support system to both the offsite circuit
and the DG associated with a given ESF bus. Furthermore, the
sequencer is on the primary success path for most major AC electrically
powered safety systems powered from the associated ESF bus.
Therefore, loss of an ESF bus sequencer affects every major ESF system
in the train. The 12 hour Completion Time provides a period of time to
correct the problem commensurate with the importance of maintaining
sequencer OPERABILITY. This time period also ensures that the
probability of an accident (requiring sequencer OPERABILITY) occurririg
during periods when the sequencer is inoperable is minimal.

G,1 and G.2

If the inoperable AC electric power sources 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,

i based on operating experience, to reach the required unit conditions from
i full power conditions in an orderly manner and without challenging plant

systems.

j McGuire Units 1 and 2 B 3.8.1-12 Revision No. O
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til

Condition H corresponds to a level of degradation in which all redundancy
in the AC electrical power supplies has been lost. At this severely
degraded level, any further losses in the AC electrical power system will
cause a loss of function. Therefore, no additional time is justified for
continued operation. The unit is required by LCO 3.0.3 to commence a
controlled shutdown.

SURVEILLANCE The AC sources are designed to permit inspection and testing of all
REQUIREMENTS important areas and features, especially those that have a standby

function, in accordance with 10 CFR 50, Appendix A. GDC 18 (Ref. 9).
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 in accordance with
the recommendations of Regulatory Guide 1.9 (Ref. 3) and Regulatory
Guide 1.137 (Ref.11), as addressed in the UFSAR.

Since the McGuire DG manufacturer, Nordberg, is no longer in business,
McGuire engineering is the designer of record. Therefore, the term
" manufacturer's or vendor's recommendations" is taken to mean the
recommendations as determined by McGuire engineering, with specific
Nordberg input as it is available, that were intended for the DGs, taking
into account the maintenance, operating history, and industry experience,
when available.

Where the SRs discussed herein specify voltage and frequency
tolerances, the following is applicable. The minimum steady state output
voltage of 3740 V is 90% of the nominal 4160 V output voltage. This
value allows for voltage drop to the terminals of 4000 V motors whose
minimum operating voltage is specified as 90% or 3600 V. 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
4580 V is equal to the maximum operating voltage specified for 4000 V
motors. It ensures that for a lightly loaded distribution system, the voltage
at the terminals of 4000 V motors is no more than the maximum rated
operating voltages. The specified minimum and maximum frequencies of
the DG are 58.8 Hz and 61.2 Hz, respectively. These values are equal to
i 2% of ths 60 Hz nominal frequency and are derived from the
recommendations given in Regulatory Guide 1.9 (Ref. 3).

1
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SURVEILLANCE REQUIREMENTS (continued) j

SR 3.8.1.1

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. The 7 day Frequencyis :

adequate since breaker position is not likely to change without the |

operator being aware of it and because its status is displayed in the
control room.

l

SR 3.8.1.2 and SR 3.8.1.7

i

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 (Note 2 for
SR 3.8.1.2) to indicate that all DG starts for these Surveillances may be
preceded by an engine prelube period and followed by a warmup period
prior to loading.

For the purposes of SR 3.8.1.2 and SR 3.8.1.7 testing, the DGs are
started from standby conditions using a manual start, loss of offsite power
signal, safety injection signal, or loss of offsite power coincident with a
safety injection signal. 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.

In order to reduce stress and wear, the manufacturer recommends a
modified start in which the DGs are gradually accelerated to synchronous
speed prior to loading. These start procedures are the intent of Note 3,
which is only applicable when such modified start procedures are
recommended by the manufacturer.

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG starts from
standby conditions and achieves required voltage and frequency within
11 seconds. The 11 second start requirement supports the assumptions
of the design basis LOCA analysis in the UFSAR, Chapter 15 (Ref. 5).

| 4
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The 11 second start requirement is not applicable to SR 3.8.1.2 (see
Note 3) when a modified star 1 procedure as described above is used. If a
modified start is not used, the 11 second start requirement of SR 3.8.1.7
applies.

Since SR 3.8.1.7 requires a 11 second start, it is more restrictive than
SR 3.8.1.2, and it may be performed in lieu of SR 3.8.1.2. This is the
intent of Note 1 of SR 3.8.1.2.

The normal 31 day Frequency for SR 3.8.1.2 and the 184 day Frequency
for SR 3.8.1.7 are consistent with Regulatory Guide 1.9 (Ref. 3) Table 1.
These Frequencies provide adequate assurance of DG OPERABILITY,
while minimizing degradation resulting from testing.

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of synchronizing with
the offsite electrical system and accepting loads greater than or equal to
the equivalent of the maximum expected accident loads. A minimum run
time of 60 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) Table 1.

Thic SR is modified by four Notes. Note 1 indicates that diesel engine
runs for this Surveillance may include gradual loading, as recommended
by the manufccturer, so that rnechanical stress and wear on the diesel
engine are minimized. Note 2 states that momentary transients, 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.

McGuire Units 1 and 2 B 3.8.1-15 Revision No. O
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.4

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 adequate for
approximately 30 minutes of DG operation at fullload.

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 condensation, ground water,
rain water, contaminated fuel oil, and breakdowr: 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 established by Regulatory
Guide 1.137 (Ref.11). 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.

SR 3.8.1.6

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
i automatically or may 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.

i
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SR 3.8.1.7

See SR 3.8.1.2.

SR 3.8.1.8

Transfer of 9ach 4.16 kV ESF bus 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
18 month Frequency of the Surveillance is based on engineering
judgment, taking into consideration the 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 when performed at the 18 month Frequency.

Therefore, the Frequency was concluded to be acceptable from a
reliability standpoint.

This SR is modified by a Note. The reason for the Note is that, during
operation with the reactor critical, performance of this SR could cause
perturbations to the electrical distribution systems that could challenge
continued steady state operation and, as a result, unit safety systems.

SR 3.8.1.9

Each DG is provided with an engine overspeed trip to prevent damage to
the engine. Recovery from the transient caused by the loss of a large
load could cause diesel engine overspeed, which, if excessive, might
result in a trip of the engine. This Surveillance demonstrates the DG Ioad
response characteristics and capability to reject the largest single load
without exceeding predetermined voltage and frequency and while
maintaining a specified margin to the overspeed tiip. For this unit, the
single load for each DG and its kilowatt rating is as follows: Nuclear
Service Water Pump which is a 576 kW motor. This Surveillance may be
accomplished by:

a. Tripping the DG output breaker with the DG carrying greater than or
equal to its associated single largest post-accident load while
paralleled to offsite power, or while solely supplying the bus; or

: b. Tripping its associated single largest post-accident load with the DG
solely supplying the bus.

| McGuire Units 1 and 2 B 3.8.1-17 Revision No. 0
|

|

!



. - . . . .. . - . - -- . - . . .-. . . - . .

AC Sourc:s--Operating
B 3.8.1

BASES |

SURVEILLANCE REQUIREMENTS (continued)

As required by Regulatory Guide 1.9 (Ref. 3), the load rejection test is
acceptable if the increase in diesel speed does not exceed 75% of the

,

difference between synchronous speed and the overspeed trip setpoint, or
15% above synchronous speed, whichever is lower.

The time, voltage, and frequency tolerances specified in this SR are
derived from Regulatory Guide 1.9 (Ref. 3) recommendations for
response during load sequence intervals. The 3 seconds specified is
equal to 60% of a typical 5 second load sequence interval associated with
sequencing of the largest load. The voltage and frequency specified are

! consistent with the design range of the eq'Jipment powered by the DG.
SR 3.8.1.9.a corresponds to the maximum frequency excursion, while
SR 3.8.1.9.b and SR 3.8.1.9.c are steady state voltage and frequency
values to which the system must recover following load rejection. The
18 month Frequency is consistent with the recommendation of Regulatory

|

Guide 1.9 (Ref. 3) Table 1.

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

continued steady state operation and, as a result, unit safety systems. In
order to ensure that the DG is tested under load conditions that are as
close to design basis conditions as possible, Note 2 requires that, if
synchronized to offsite power, testing must ' r performed using a powere

factor 5; 0.9. This power factor is chosen to be representative of the actual
design basis inductive loading that the DG would experience, and is
consistent with Regulatory Guide 1,9 (Ref. 3).

SR 3.8.1.10 I

This Surveillance demonstrates the DG capability to reject a full load !
without overspeed tripping or exceeding the predetermined voltage limits.
The DG fullload rejection may occur because of a system fault or
inadvertent breaker tripping. This Surveillance ensures proper engine
generator load response under the simulated test conditions. This test

7. simulates the loss of the total connected load that the DG experiences
| following a full load rejection and verifies that the DG does not trip upon
i loss of the load. These acceptance criteria provide for DG damage

protection. While the DG is not expected to experience this transient
; during an event and continues to be available, this response ensures that

the DG is not degraded for future application, including reconnection to
.

the bus if the trip initiator can be corrected or isolated.
!

4

!

i
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SURVEILLANCE REQUIREMENTS (continued)

Although not representative of the design basis inductive loading that the
DG would experience, a power factor of approximately unity (1.0) is used
for testing. This power factor is chosen in accordance with manufacturer's ;

recommendations to minimize DG overvoltage during testing.

The 18 month Frequency is consistent with the recommendation of
Regulatory Guide 1.9 (Ref. 3) and is intended to be consistent with
expected fuel cycle lengths.

|

This SR has been modified by a Note. The reason for the Note is that
during operation with the reactor critical, performance of this SR could
cause per1urbation to the electrical distribution systems that could
challenge continued steady state operation and, as a result, unit safety
systems.

SR 3.8.1.11

As required by Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.4, this
Surveillance demonstrates the as designed operation of the standby
power sources during loss of the offsite source. This test verifies all

,

actions encountered from the loss of offsite power, including shedding of i

the nonessentialloads 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.

The DG autostart time of 11 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 the
emergency bus and autoconrtected 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 herdship 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 at full flow, or residual heat removal (RHR)
systems performing a decay heat removal function are not desired to be
realigned to the ECCS mode of operation. In lieu of actual demonstration

j of connection and loading of loads, testing that adequately shows the

!
|

|
!
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SURVEILLANCE REQUIREMENTS (continued)

!
capability of the DG systems 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 ic wrified.

The Frequency of 18 months is consistent with the recommendations of I
Regulatory Guide 1.9 (Ref. 3) Table 1, takes into consideration unit

!
conditions required to perform the Surveillance, and is intended to be

!
consistent with expected fuel cycle lengths.

|
)This SR is modified by two 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 continuously circulated and temperature maintained
consistent with manufacturer recommendations. The reason for Note 2 is
that performing the Surveillance would remove a required offsite circuit I

from service, perturb the electrical distribution system, and challenge
safety systems.

SR 3.8.1.12

This Surveillance demonstrates that the DG automatically starts and
achieves the required voltage and frequency within the specified time |
(11 seconds) from the design basis actuation signal (LOCA signal) and '

operates for 2 5 minutes. The 5 minute period provides sufficient time to
demonstrate stability. SR 3.8.1.12.d ensures that the emergency bus
remains energized from the offsite electrical power system on an ESF
signal without loss of offsite power.

The Frequency of 18 months is consistent with Regu!atory Guide 1.9
(Ref. 3) Table 1 and takes into consideration unit conditions required to
perform the Surveillance and is intended to be consistent with the

{
expected fuel cycle lengths. Operating experience has shown that these
components usually pass the SR when performed at the 18 month

| Frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint. This SR is modified by a Note. The reason
for the Note 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 continuously circulated

, and temperature maintained consistent with manufacturer
i recommendations.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.13

This Surveillance demonstrates that DG noncritical protective functions
(e.g., high jacket water temperature) are bypassed on a loss of voltage
signal concurrent with an ESF actuation test signal, and critical protective
functions (engine overspeed. Generator differential current, low lube oil |
pressure, generator voltage-controlled overcurrent) 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 I

DG availability to mitigate the DBA is more critical than protecting the
.

engine against minor problems that are not immediately detrimental to l
emergency operation of the DG.

The 18 month Frequency is consistent with Regulatory Guide 1.9 (Ref. 3)
Table 1, 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 when performed at the 18 month Frequency. Therefore, the !
Frequency was concluded to be acceptable from a reliability standpoint. )
This SR is not normally performed in MODE 1 or 2, but it may be |
performed in conjunction with periodic preplanned preventative |
maintenance activity that causes the DG to be inoperable. This is
acceptable provided that performance of the SR does not increase the

;

time the DG would be inoperable for the preplanned preventative ;

maintenance activity. i

SR 3.8.1.14

Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.9, requires demonstration
once per 18 months that the DGs can start and run continuously at full
load capability for an interval of not less than 24 hours,2 2 hours of which
is at a load equivalent from 105% 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.

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 using a
power factor of s 0.9. This power factor is chosen to be representative of

'
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SURVEILLANCE REQUIREMENTS (continued)

!

the actual design basis inductive loading that the DG would experience. !
The load band is provided to avoid routine overloading of the DG. ;

Routine overloading may result in more frequent teardown inspections in I
accordance with vendor recommendations in order to maintain DG |
OPERABILITY. I

The 18 month Frequency is consistent with the recommendations of
Regulatory Guide 1.9 (Ref. 3) Table 1, takes into consideration unit )
conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

This Surveillance is modified by three Notes. Note 1 states that
i

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. The reason for Note 2 is that during |
operation with the reactor critical, performance of this Surveillance could

|
cause perturbations to the Electrical distribution systems that could
challenge continued steady state operation and, as a result, unit safety I
systems. Note 3 allows gradual loading of the DG in accordance with

i

recommendation from the manufacturer.

SR 3.8.1.15

This Surveillance demonstrates that the diesel engine can restart from a
hot condition, such as subsequent to shutdown from normal
Surveillances, and achieve the required voltage and frequency within
11 seconds. The 11 second time is derived from the requirements of the
accident analysis to respond to a design basis large break LOCA. The
18 month Frequency is consistent with the recommendations of
Regulatory Guide 1.9 (Ref. 3) Table 1.

This SR is modified by two Notes. Note 1 ensures that the test is
performed with the diesel sufficiently hot. The load band is provided to
avoid routine overloading of the DG. Routine overloads may result in
more frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY. The
requirement that the diesel has operated for at least 2 hours at full load
conditions prior to performance of this Surveillance is based on
manufacturer recommendations for achieving hot conditions. Momentary
transients due to changing bus loads do not invalidate this test. Note 2
allows all DG starts to be preceded by an engine prelube period to
minimize wear and tear on the diesel during testing.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.1.16

As required by Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.11, this
Surveillance ensures that the manual synchronization and automatic load
transfer from the DG to the offsite source can be made and the DG can
be retumed to standby operation when offsite power is restored it also
ensures that the autostart logic is reset to allow the DG to reload if a
subsequent loss of offsite power occurs. The DG is considered to be in
standby operation when the DG is at rated speed and voltage, the output
breaker is open and can receive an autoclose signal on bus undervoltage,
and the load sequence timers are reset.

The Frequency of 18 months is consistent with the recommendations of
Regulatory Guide 1.9 (Ref. 3) Table 1, and takes into consideration unit
conditions required to perform the Surveillance. This SR is modified by a
Note. The reason for the Note is that performing the Surveillance would
remove a required offsite circuit from service, perturb the electrical
distribution system, and chalienge safety systems.

SR 3.8.1.17

Demonstration of the test mode override ensures that the DG availability _
under accident conditions will not be compromised as the result of testing
and the DG will automatically reset to standby operation if a LOCA
actuation signal is received during operation in the test mode. Standby

'

operation is defined as the DG running at rated speed and voltage with -
the DG output breaker gen. These provisions for automatic switchover -
are required by Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.13. The ;

requirement to automatically energize the emergency loads with offsite i

power is essentially identical to that of SR 3.8.1.12. The intent in the
requirement associated with SR 3.8.1.17.b is to show that the emergency
loading was not affected by the DG operation in test mode. In lieu of
actual demonstration of connection and loading of loads, testing that !

adequately snows the capability of the emergency loads 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 18 month Frequency is consistent with the recommendations of
Regulatory Guide 1.9 (Ref. 3) Table 1, takes into consideration unit
conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

I
;

i

i . . .
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SURVEILLANCE REQUIREMENTS (continued)

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required offsite circuit from service,
perturb the electrical distribution system, and challenge safety systems.

SR 3.8.1.18

Under accident and loss of offsite power conditions loads are sequentially
connected to the bus by the automatic load sequencer. The sequencing
logic controls the permissive and starting signals to motor breakers to
prevent overloading of the DGs due to high motor starting currents. The
load sequence time interval tolerance in Table 8-1 of Reference 2 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. Table 8-1 of Reference 2
provides a summary of the automatic loading of ESF buses.

Operating experience has shown that these components usually pass the
SR when performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.
This takes into consideration unit conditions required to perform the
Surveillance, and is intended to be consistent with expected fuel cycle
lengths.

SR 3.8.1.19

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, as discussed in the
Bases for SR 3.8.1.11, during a loss of offsite power actuation test signal
in conjunction with an ESF actuation signal. 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 18 months is consistent with Regulatory Guide 1.9
(Ref. 3) Table 1.

!
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SURVEILLANCE REQUIREMENTS (continued)

This SR is modified by two 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 continuously circulated and temperature maintained,

!

consistent with manufacturer recommendations for DGs. The reason for
Note 2 is that the performance of the Surveillance would remove a|.

'

required offsite circuit from service, perturb the electrical distribution
| system, and challenge safety systems.
!

|

SR 3.8.1.20
,

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) Table 1.

This SR is modified by a Note. The reason for the Note is to minimize
wear on the DG during testing. For the purpose of this testing, the DGs
must be started from standby canditions, that is, with the engine coolant

'

and oil continuously circulateo and temperature maintained consistent
with manufacturer recommendations.

REFERENCES 1, 10 CFR 50, Appendix A, GDC 17,

2. UFSAR, Chapter 8.

3. Regulatory Guide 1.9, Rev. 3, July 1993.

4. UFSAR, Chapter 6.

5. UFSAR, Chapter 15.

6. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

| 7. Regulatory Guide 1.93, Rev. O., December 1974.

! 8. Generic Letter 84-15, ' Proposed Staff Actions to improve and
| Maintain Diesel Generator Rel'iability," July 2,1984.

,
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AC Sourc@s-Shutdown
B 3.8.2

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources-Shutdown

BASES l

BACKGROUND A description of the AC sources is provided in the Bases for LCO 3.8.1,
"AC Sources-Operating." ;

APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5 and 6
i

SAFETY ANALYSES and during movement of irradiated fuel assemblies ensures that: i

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 rot required.
The rationale for this is based on the fact that many Design Basis
Accidents (DBAs) 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.

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

j risk is not exceeded. During MODES 5 and 6, performance of a
i 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:

McGuire Units 1 and 2 B 3.8.2-1 Revision No. O
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BASES ;

APPLICABLE SAFETY ANALYSES (continued)

The fact that time in an outage is limited. This is a risk prudent goala.
as well as a utility economic consideration.

b. Requiring appropriate compensatory measures for certain
conditions. These mayinclude administrative controls, reliat ce on
systems that do not necessarily meet typica! design requirements
applied to systems credited in operating MODE analyses, or both.

Prudent utility consideration of the risk associated with multiplec.
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.

.

I

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 (Ref.1).

LCO One offsite circuit capable of supplying the onsite Class 1E power
distribution subsystem (s) of LCO 3.8.10. " Distribution Systems- |
Shutdown," ensures that all required loads are powered from offsite l
power. An OPERABLE DG, 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 DG 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 UFSAR and
; are part of the licensing basis for the unit.
i

The 4.16 kV essential system is divided into two completely redundant
and independent trains designated A and B, each consisting of one 4.16
kV switchgear assembly, two 4.16 kV/600 V transformers, two 600 V load
centers, and associated loads.
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LCO (continued)

Normally, each Class 1E 4.16 kV switchgear is powered from its
associated non-Class 1E train of the 6.9 kV Normal Auxiliary Power
System as discussed in '6.9 kV Normal Auxiliary Power System" in
Chapter 8 of the UFSAR. Additionally, an alternate source of power to
each 4.16 kV essential switchgear is provided from the 6.9 kV system via

,

'

two separate and independent 6.9/4.16 kV transformers. These
transformers are shared between units and provide the capability to
supply an altemate source of preferred power to each unit's 4.16 kV
essential switchgear from either unit's 6.9 kV system. A key interlock
scheme is provided to preclude the possibility of connecting the two units
together at either the 6.9 or 4.16 kV level.

Each train of the 4.16 kV Essential Auxiliary Power System is also
provided with a separate and independent emergency diesel generator to
supply the Class 1E loads required to sa'iy shut down the unit following a
design basis accident.

The DG 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 11 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. These capabilities are required to be met
from a variety of initial conditions such as DG in standby with the engine '

hot and DG in standby at ambient conditions.

Proper sequencing of loads, including tripping of nonessential loads, is a
required function for DG OPERABILITY.

In addition, proper sequencer operation is an integral part of offsite circuit
OPERABILITY since its inoperability impacts on the ability to start and
maintain energized loads required OPERABLE by LCO 3.8.10.

It is acceptable for 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;

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;
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APPLICABILITY (continued)
|

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 1

maintaining the unit in a cold shutdown condition or refueling !
condition. '

i

The AC power requirements for MODES 1,2,3, and 4 are covered in |
LCO 3.8.1.

ACTIONS Ad

An offsite circuit would be considered inoperable if it were not available to
one required ESF train. Although two trains are required by LCO 3.8.10,
the one train with offsite power available may be capable of supporting

1

sufficient required features to allow continuation of CORE ALTERATIONS '

and fuel movement. By the allowance of the option to declare required j
features inoperable, with no offsite power available, appropriate i
restrictions will be implemented in accordance with the affected required
features LCO's ACTIONS.

|
,

A.2.1. A.2.2. A.2.3. A.2.4. B.1. B.2. B.3 and B.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. With the required DG inoperable, the !

minimum required diversity of AC power sources is not available. 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 preclude actions to maintain or increase reactor vessel inventory
provided the required SDM is maintained.

I
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
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ACTIONS (continued)

electrical power sources should be completed as quickly as possible in
order to minimize the time during which the unit safety systems may bs
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-
onergization. Therefore, the Required Actions of Condition A are modified

I 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- i

energized. LCO 3.8.10 would provide the appropriate restrictions for the
situation involving a de-energized train.

SURVEILLANCE SR 3.8.2.1
REQUIREMENTS

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. SR 3.8.1.8 is not required to be met since only one offsite ;

circuit is required to be OPERABLE. SRs 3.8.1.12 and 3.8.1.19 are not i

required to be met because the ESF signals, required for the SRs, are not i
required to be OPERABLE in MODES 5 or 6. SR 3.8.1.17 is not required I

to be met because the required OPERABLE DG(s) is not required to
undergo periods of being synchronized to the offsite circuit. SR 3.8.1.20

; is excepted because starting independence is not required with the DG(s)
that is not required 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 de-energizing a required 4160 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.
i
,

REFERENCES 1. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

McGuire Units 1 and 2 B 3.8.2-5 Revision No. O
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' B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS-

- B 3.8.3 Diesel Fuel Oil and Starting Air
,

I

BASES i
i

BACKGROUND Each diesel generator (DG) is provided with a storage tank having a fuel
oil capacity sufficient to operate that diesel for a period of 5 days while the
DG is supplying maximum post loss of coolant accident load demand
discussed in the UFSAR, Section 8.3.1.1.7 (Ref.1). The maximum load -
demand is calculated using the assumption that a minimum of any two
DGs is available. This onsite fuel oil capacity is sufficient to operate the
DGs for longer than the time to replenish the onsite supply from outside
sources.

Fuel oil is transferred from storage tank to day tank by either of two
transfer pumps associated with each storage tank. Redundancy of pumps
and piping precludes the failure of one pump, or the rupture of any pipe,
valve or tank to result in the loss of more than one DG. All outside tanks,
pumps, and piping are located underground.

For proper operation of the standby DGs, it is necessary to ensure the )
proper quality of the fuel oil. Regulatory Guide 1.137 (Ref. 2) addresses - !

the recommended fuel oil practices as supplemented by ANSI.N195
(Ref. 3). The fuel oil properties govemed by these SRs are the water and
sediment content,' the kinematic viscosity, specific gravity (or API gravity),
and impuritylevel.

Each DG has an air start system with adequate capacity for five
successive start attempts on the DG without recharging the air start
receiver (s).

' APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient
4

!SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref. 4), and in the UFSAR,
Chapter 15 (Ref. 5), 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 lirr.its 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
(Rev. 6).

McGuire Units 1 'and 2-. B 3.8.3-1 Revision No. O
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Di:ssi Fu:1 Oil and Starting Air
B 3.8.3

;

BASES

LCO Stored diesel fuel oil is required to have sufficient supply for 5 days of full
load operation. It is also required to meet specific standards for quality.
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." This requirement, )
in conjunction with an ability to obtain replacensent supplies within 4 days, !
supports the availability of DGs required to shut down the reactor and to i

maintain it in a safe condition for an anticipated operational occurrence
(AOO) or a postulated DBA with loss of offsite power.

The starting air system is required to have a minimum capacity for 5
{

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 AOO 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 oil and starting air are requit ed to be within
limits when the associated DG is required to be OPERAGLE.

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 govemed by
separate Condition entry and application of associated Required Actions.

|

A_:,1

In this Condition, the 5 day fuel oil supply for a DG is not available.
However, the Condition is restricted to fuel oil level reductions that
maintain at least a 4 day supply. These circumstances may be caused by
events, such as full load operation required after an inadvertent start while
at minimum required level, or feed and bleed operations, which may be

| necessitated by increasing particulate levels or any number of other oil
'

quality degradations. This restriction allows sufficient time for obtaining
the requisite replacement volume and performing the analyses required
prior to addition of fuel oil to the tank. A period of 48 hours is considered
sufficient to complete restoration of the required level prior to declaring the

'

DG inoperable. This period is acceptable based on the remaining
'

capacity (> 4 days), the fact that procedures will be initiated to obtain
replenishment, and the low probability of an event during this brief period.

McGuire Units 1 and 2 B 3.8.3-2 Revision No. 0
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BASES !

ACTIONS (continued)
|

B.1
-

i
'

1

This Condition is entered as a result of a failure to meet the acceptance |

criterion of SR 3.8.3.4. Normally, trending of particulate levels allows I
sufficient time to correct high particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (bottom sarnpling), 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. |

l

i

i
With the new fuel oil properties defined in the Bases for SR 3.8.3.2 not

|
within the required limits, a period of 30 days is allowed for restoring the !

stored fuel oil properties. 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, l

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.

D.1 and D.2

DG starting air system normal alignment allows air from both receivers to
enter both left and right starting air headers. Therefore, with one receiver
isolated, both left and right starting air headers will be supplied from the
remaining receiver. With the degraded receiver isolated and the
remaining receiver 2 210 psig, the capacity for 5 starts exists. In the
interim prior to manually isolating the degraded receiver, part of the
starting air would be lost to pressurizing the degraded receiver.
Therefore, this period must be minimized and action to isolate the
degraded receiver shall be initiated immediately.

With the degraded starting air receiver isolated and the remaining receiver
pressure 2 210 psig, the capacity for 5 starts exists, and the DG can be
considered OPERABLE while the degraded air receiver pressure is

McGuire Units 1 and 2 B 3.8.3-3 Revision No. O
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BASES

ACTIONS (continued)

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 period.

Ed

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 D, the associated DG may
be incapable of performing its intended function and must be immediately

~ declared inoperable.

SURVEILLANCE SR 3.8.3.1
REQUIREMENTS

l
This SR provides verification that there is an adequate inventory of fuel oil '

in the storage tanks to support each DG's operation for 5 days at fullload.
The 4 day period is sufficient time to place the unit in a safe shutdown
condition and to bring in replenishment fuel from an offsite location.

The 31 day Frequency is adequate to ensure tnat 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.

SR 3.8.3.2

The tests listed below are a means of determining whether new fuel oil is
of the appropriate grade and has not been contaminated with substances
that would have en irnmediate, detrimental impact on diesel engine j
combustion. If results from these tests are within acceptable limits, the
fuel oil may be added to the storage tanks without concem for
contaminating the entire volume of fuel oilin the storage tanks. These
tests are to be conducted prior to adding the new fuel to the storage
tank (s). The tests, limits, and applicable ASTM Standards are as follows:

a. Sample the new fuel oil in accordance with ASTM D4057-81
(Ref. 7);

.
b. Verify in accordance with the tests specified in ASTM D975-81

| (Ref. 7) that the sample has an absolute specific gravity at 60/60 F
of 2 0.83 and s 0.89 or an API gravity at 60 F of 2 27* and 5 39*, a

.-

!
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BASES

SURVEILLANCE REQUIREMENTS (continued)

kinematic viscosity at 40*C of 21.9 centistokes and 5 4.1 centistokes, and
a flash point of 2125'F; and

c. Verify that the new fuel oil has a clear and bright appearance with I
proper color when tested in accordance with ASTM D4176-82
(Ref. 7).

Failure to meet any of the above limits is cause for rejecting the new fuel
oil, but does not represent a failure to meet the LCO concem since the
fuel oil is not added to the storage tanks. j

|

Within 31 days following the initial new fuel oil sample, the fuel oil is
;

analyzed to establish that the other properties specified in Table 1 of i

ASTM D975-81 (Ref. 8) are met for new fuel oil when tested in
'

accordance with ASTM D975-81 (Ref. 7), except that the analysis for
sulfur may be performed in accordance with ASTM D1552-90 (Ref. 7) or
ASTM D2622-82 (Ref. 7). 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. This Surveillance
ensures the availability of high quality fuel oil for the DGs.

Fuel oil degradation during long term storage shows up as an increase in
particulate, due mostly to oxidation. The presence of particulate does not

i 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 should be determined based on ASTM D2276-
78, Method A (Ref. 7). The test described in this standard is for jet fuel. It
is therefore permissible to determine particulate concentrations using a 3
micron filter instead of the 0.8 micron required by the standard. This
method involves a gravimetric determination of total particulate
concentration in the fuel oil and has a limit of 10 mg/l. It is acceptable to'

obtain a field sample for subsequent laboratory testing in lieu of field

| testing. For those designs in which the total stored fuel oil volume is
I contained in two or more interconnected tanks, each 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.

r

McGuire Units 1 and 2 B 3.8.3-5 Revision No. 0
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BASES,

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.3.3

This Surveillance ensures that, without the aid of the refill compressor,
sufficient air start capacity for each DG is available. The system design 1

requirements provide for a minimum of five engine start cycles without !
recharging. A start cycle is defined as the period of time required to reach j
95% speed from standby prelubed condition. The pressure specified in ;

this SR is intended to reflect a conservative value at which a single fast j
start and five total 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.

SR 3.8.3.4 !

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 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 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 ofi

the fuel oil system. The Surveillance Frequencies are established by'

Regulatory Guide 1.137 (Ref. 2). This SR is for preventive maintenance.
The presence of water does not necessarily represent failure of this SR,
provided the accumulated water is removed during performance of the
Surveillance.

SR 3.8.3.5

Draining of the fuel oil stored in the supply tanks, removal of accumulated
| sediment, and tank cleaning are required at 10 year intervals by

Regulatory Guide 1.137 (Ref. 2), paragraph 2.f. This SR also requires the
performance of the ASME Code, Section XI (Ref. 9), examinations of the
tanks. To preclude the introduction of surfactants in the fuel oil system,
the cleaning should be accomplished using sodium hypochlorite solut;ons,

<

| McGuire Units 1 and 2 B 3.8.3-6 Revision No. 0

1
i



._. -. - . . . . - _ . . . -. .. .- - _ . - - . - _

,

||

1 -

Di:stl Fu 1 Oil and Starting Air
B 3.8.3

BASES

SURVEILLANCE REQUIREMENTS (continued)

or their equivalent, rather than soap or detergents. This SR is for
preventive maintenance. The presence of sediment does not necessarily
represent a failure of this SR, provided that accumulated sediment is

j removed during performance of the Surveillance.

REFERENCES 1. UFSAR, Section 8.3.1.1.7.
j

| 2. Regulatory Guide 1.137.
!

! 3. ANSI N195-1976, Appendix B.

4. UFSAR, Chapter 6.

5. UFSAR, Chapter 15.

6. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

7. ASTM Standards: D4057-81; D975-81; D4176-82; D1552-90;
D2622-82; D2276-78, Method A.

8. ASTM Standards, D975, Table 1.

9. ASME, Boiler and Pressure Vessel Code, Section XI.

|
||

|

i
I
'
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DC Sourcas-Operating
L B 3.8.4
l
!

B 3.8 ELECTRICAL POWER SYSTEMS
l

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 AC vital bus
power (via 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 conforms
to the recommendations of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
(Ref. 3).

The 125 VDC electrical power system consists of two independent and -
redundant safety related Class 1E DC electrical power subsystems
(Train A and Train B). Each subsystem consists of two channels ofe

125 VDC batteries (each battery 100% capa_ city), the associated battery,

! charger (s) for each battery, and all the associated control equipment and
interconnecting cabling.

Additionally there is one spare battery charger, which provides backup
service in the event that the preferred battery charger is out of service. Ifi

- the spare battery charger is substituted for one of the preferred battery
. chargers, then the requirements of independence and redundancy
between subsystems are maintained.'

. During normal operation, the 125 VDC load is powered from the b' attery.
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 i

from the station batteries.
'

The Train A and Train B DC electrical power subsystems provide the |
control power for its associated Class 1 E AC power load group,4.16 kV !
switchgear, and 600 V load centers.' The DC electrical power subsystems - |
also provide DC electrical power to the inverters, which in tum power the
AC vital buses. i

i
i

The DC power distribution system is described in more detail in Bases for !
- LCO 3.8.9, " Distribution System-Operating," and LCO 3.8.10,- !

!- " Distribution Systems-Shutdown."
|,

|
L

l.
|-
,

| ..
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L DC Sourcas-Operating
B 3.8.4

BASES

BACKGROUND (continued)

Each battery (EVCA, EVCB, EVCC, EVCD) has adequate storage
capacity to carry the. required duty cycle for one hour after the loss of the
battery charger output. In addition, the battery is capable of supplying

| power for the operation of anticipated momentary loads during the one
hour period.-

Each 125 VDC battery is separately housed in a ventilated room apart
, from its charger and distribution centers. Each channel is located in an

.

;_ ' area separated physically and electrically from the other channel to -
ensure that a single failure in one subsystem does not cause a failure in a
redundant subsystem. There is no sharing between redundant Class 1E
subsystems, such as batteries, battery chargers, or distribution panels.

The batteries for the channels of DC 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. Battery size is based |
on 125% of required capacity and, after selection of an available '

commercial battery, results in a battery capacity in excess of 150% of
required capacity. The voltage limit is 2.17 V per cell, which corresponds

'

l to a total minimum voltage output of 128 V per battery discussed in the
UFSAR, Chapter 8 (Ref. 4). The criteria for sizing large lead storage
batteries are defined in IEEE-485 (Ref. 5). ;

h Each channel of DC 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 1
'

charger also has sufficient capacity to restore the battery from the design
minimum charge to its fully charged state within 8 hours while supplying
normal steady state loads discussed in the UFSAR, Chapter 8 (Ref. 4).

L

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient,

i SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref. 6), and in the UFSAR,
| Chapter 15 (Ref. 7), assume that Engineered Safety Feature (ESF)

systems are OPERABLE.

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:

i

!
|
.

:

i
.

t
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DC Sources-Operating
B 3.8.4

BASES
-

-

. .

!- APPLICABLE SAFETY ANALYSES (continued)
1

An assumed loss of all offsite AC power or all onsite AC power; anda.

j b. A worst case single failure.
- !

IThe DC sources satisfy Criterion 3 of 10 CFR 50.36 (Ref. 8).
|

|

- LCO Each DC channel consisting of one battery, battery charger for each
battery and the corresponding control equipment and interconnecting
cabling supplying power to the associated bus within the train is required
to be OPERABLE to ensure the availability of the required power to shut j

i down the reactor and maintain it in a safe condition after an anticipated '

operational occurrence (AOO) or a postulated DBA. Loss of any channel -
. of DC does not prevent the minimum safety function from being performed

_

! (Ref. 4).

An OPERABLE channel of DC 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:

Acceptable fuel design limits and reactor coolant pressure boundary .a.
'

limits are not exceeded as a result of AOOs or abnormal transients;
and

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."

l

!

ACTIONS A.1 and A.2

Condition A represents one channel of DC with a loss of ability to fully
respond to a DBA with the worst ose single failure. Two hours is

|
provided to restore the channel of DC to OPERABLE status and is '

consistent with the allowed time for an inoperable channel of DC
distnbution system requirement.

|
|
<

!
B

:
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DC Souro s-Operating
| B 3.8.4 |

| I
l BASES

j ACTIONS (continued)
|

| If one of the required channels of DC is inoperable (e.g., inoperable
'

battery, inoperable battery charger (s), or inoperable battery charger and
associated inoperable battery), the remaining DC channels have the
capacity to support a safe shutdown and to mitigate an accident condition.

! If the channel of DC cannot be restored to OPERABLE status, Action A.2 ;

must be entered and the DC channel must be energized from an i
OPERABLE channel, from the same train, within 2 hours. The capacity of
the redundant channel is sufficient to supply its normally supplied channel
and cross tied channel for the required time, in case of a DBA event. The
inoperable channel of DC must be retumed to OPERABLE status within I
72 hours and the cross ties to the other channel open. The 72 hour |Completion Time reflects a reasonable time to assess unit status as a

i
function of the inoperable channel of DC and,if the DC channelis not

j
restored to OPERABLE status, to prepare to effect an orderly and safe

i
unit shutdown.

l

B.1 and B.2 ;

lif the inoperable channel of DC 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.
The Completion Time to bring the unit to MODE 5 is consistent with the
time required in Regulatory Guide 1.93 (Ref. 9).

SURVEILLANCE SR 3.8.4.1
REQUIREMENTS

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 intemal losses of a battery (or battery cell) and maintain
the battery (or a battery cell) in a fully charged state. The voltage
requirements are based on the nominal design voltage of the battery and
are consistent with the initial voltages assumed in the battery sizing
calculations. The 7 day Frequency is consistent with manufacturer
recommendations and IEEE-450 (Ref.10).

|
,
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i
'

SURVEILLANCE REQUIREMENTS (continued)

SR 3.8.4.2

Visualinspection to detect corrosion of the battery cells and connections,
or measurement of the resistance of each intercell, interrack, intertier, and
terminal connection, provides an indication of physical damage or
abnormal deterioration that could potentially degrade battery performance.

The Surveillance Frequency for these inspections, which can detect
conditions that can cause power losses due to resistance heating, is
92 days. This Frequency is considered acceptable based on operating
experience related to detecting corrosion trends.

SR 3.8.4.3

Visual inspection of the battery cells, cell plates, and battery racks
provides an indication of physical damage or abnormal deterioration that
could potentially degrade battery performance. The presence of physical
damage or deterioration does not necessarily represent a failure of this
SR, provided an evaluation determines that the physical damage or
deterioration does not affect the OPERABILITY of the battery (its ability to
perform its design function). Operating experience has shown that these
components usually pass the SR when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint.

SR 3.8.4.4 and SR 3.8.4.5

Visual inspection and resistance measurements of intercell, interrack,
intertier, and terminal connections provide an indication of physical
damage or abnormal deterioration that could indicate degraded battery |
condition. The anticorrosion material is used to help ensure good |
electrical connections and to reduce terminal deterioration. The visual
inspection for corrosion is not intended to require removal of and
inspection under each terminal connection. The removal of visible
corrosion is a preventive maintenance SR. The presence of visible
corrosion does not necessarily represent a failure of this SR provided
visible corrosion is removed during performance of SR 3.8.4.4. Operating
experience has shown that these components usually pass the SR when
performed at the 18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

|

McGuire Units 1 and 2 B 3.8.4-5 Revision No. O



_ _.. . _ _ .. _ .. ... _. _ _ _ _ __ - __ _ _ _ _ _ .. _ _ _ _ _ _ _ _ _ . _ _ _ _

DC Sourass-Operating
! B 3.8.4
L
! BASES

|

L SURVEILLANCE REQUIREMENTS (continued)
i

SR 3.8.4.6

This SR requires that each battery charger be capable of supplying
y 400 amps and 125 V for 21 hour. These requirements are based on the
| design requirements of the chargers (Ref. 4). According to Regulatory.
i Guide 1.32 (Ref.11), the battery charger supply is required to be based
L on the largest combined demands of the various steady state loads and
1 - the charging capacity to restore the battery from the design minimum
i 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 controls existing
| to ensure adequate charger performance during these 18 month intervals.

;

in addition, this Frequency is intended to be consistent with expected fuel j
cycle lengths. I

|

SR 3.8.4.7
i

!

| 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 of 1 hour should
''

correspond to the design duty cycle requiremonts as specified in j
Reference 4.

I1 The Surveillance Frequency of 18 months is consistent with the |
| recommendations of Regulatory Guide 1.32 (Ref.11), which state that the j

| battery service test should be performed during refueling operations or at {

[ some other outage, with intervals between tests, not to exceed 18 months.

This SR is modified by a Note. The Note allows the performance of a
i modified performance discharge test in lieu of a service test once per 60
|- months.
!-

The modified performance discharge test, as defined by lEEE-450 (Ref.
12) 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 podion
of the battery capacity, the test rate can be changed to that for the
performance test without compromising the results of the performance

,

;

i

!
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DC Sources-Operating
B 3.8.4

,

| BASES !

1

SURVEILLANCE REQUIREMENTS (continued)

discharge test. The battery terminal voltage 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. l

A modified 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 abilN to meet the critical
period of the load duty cycle, in addition to determ' :its percentage of
rated capacity. Initial conditions for the modified performance discharge

'

test should be identical to those specified for a service test.
|
,

SR 3.8.4.8

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 3.8.4.7 and in IEEE-450 (Ref.12). Either the battery performance
discharge test or the modified performance discharge test is acceptable
for satisfying SR 3.8.4.8; however, only the modified performance
discharge test may be used to satisfy SR 3.8.4.8 while satisfying the
requirements of SR 3.8.4.7 at the same time.

The acceptance criteria for this Surveillance are consistent with IEEE-450
(Ref.12). 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 rate of 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 2100% of the manufacturer's rating. Degradation is
indicated, according to IEEE-450 (Ref.10), when the battery capacity

; drops by more than 10% relative to its capacity on the previous
performance test or when it is 210% below the manufacturer's rating.

i These Frequencies are consistent with the recommendations in IEEE-450
(Ref.10).

McGuire Units 1 and 2 B 3.8.4-7 Revision No. O
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1

BASES
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B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

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 The initial conditions of Design Basis Accident and transient analyses in
SAFETY ANALYSES in the UFSAR, Chapter 6 (Ref.1) and Chapter 15 (Ref. 2), assume that

Engineered Safety Feature systems are OPERABLE. The DC electrical
power system provides normal 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 (Ref. 3).

LCO The DC electrical power subsystems, with 1) at least one subsystem
consisting of two channels of DC; and 2) when the redundant train of DC
electrical power distribution subsystem is required by LCO 3.8.10, the
other subsystem consisting of either a battery or a charger, and 3) the
corresponding control equipment and interconnecting cabling within the
channel, are required to be OPERABLE to support required channels of
the distribution systems required OPERABLE by LCO 3.8.10, " Distribution

McGuire Units 1 and 2 B 3.8.5-1 Revision No. O
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DC Sourc:s-Shutdown
B 3.8.5

BASES

LCO (continued)

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).

APPLICABILITY The channel of DC sources required to be OPERABLE in MODES 5
and 6, and during movement of irradiated fuel assemblies, provide
assurance that:

Required features to provide adequate coolant inventory makeupa.
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.

ACTIONS L1. A.2.1. A.2.2. A.2.3, and A.2.4

, If two trains are required by LCO 3.8.10, the remaining train with 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 featuros 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, 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
j required SDM is maintained.
|

,

i
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DC Sourc@s-Shutdown i

B 3.8.5 !

BASES

ACTIONS (continued) !
i

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 sources 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 {
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. |

SURVEILLANCE SR 3.8.5.1
. REQUIREMENTS

SR 3.8.5.1 requires performance of all Surveillances required by
SR 3.8.4.1 through SR 3.8.4.8. 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 preclude
requiring the OPERABLE DC sources from being discharged below their '

capability to provide the required power supply or otherwise rendered j
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. UFSAR, Chapter 6.

2. UFSAR, Chapter 15. |
|
'

3. - 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

I

!
|
t

i

L

s

b
: ,
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h
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! Bittsry C:ll Parametsrs |
B 3.8.6

|
:

. B 3.8 ELECTRICAL POWER SYSTEMS !.|
| I

|' B 3.8.6 Battery Cell Parameters - - !
t i

! |

;

; BASES |
'

|

'

This LCO ' delineates the limits on electrolyte temperature, level, floatBACKGROUND j;

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 The initial conditions of Design Basis Accident (DBA) and transient-
SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref.1) and Chapter 15 (Ref. 2),

'

assume Engineered Safety Feature systems are OPERABLE. The DC
electrical power system provides normal and emergency DC electrical
power for the diesel generators, emergency auxiliaries, 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 (Ref. 3).

LCO 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 are conservatively established,
allowing continued DC electrical system function even with Category A |
and B limits not met.

_

1

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 scurce is required to be OPERABLE.
Refer to the' Applicability discussion in Bases for LCO 3.8.4 and
LCO 3.8.5.

!
I
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B 3.8.6

BASES

ACTIONS A.1. 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 lirnits 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 required 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.1). 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 considered a
reasonable amount of time to perform the required 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
verification because specific gravity measurements must be obtained for
each connected cell. Taking into consideration both the time required to l
perform the required verification and the assurance that the battery cell i

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 consistent with the normal Frequency of pilot cell
Surveillances.

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.

1

El

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 requ;rement is not assured and the
corresponding DC electrical power subsystem must be declared
inoperable. Additionally, other potentially extreme conditions, such as not

|
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B 3.8.6,

1

BASES

| ACTIONS (continued)

completing the Required Actions of Condition A within the required
Completion Time or average electrolyte temperature of representative
cells falling below 60 F, are also cause for immediately declaring the
associated DC electrical power subsystem inoperable.

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

This SR verifies that Category A battery cell parameters are consistent
with IEEE-450 (Ref. 4), which recommends regular battery inspections (at
least one per month) including voltage, specific gravity, and electrolyte i
temperature of pilot cells.

!

I'

i
SR 3.8.6.2 I

The quarterly inspection of specific gravity and voltage is consistent with 1

IEEE-450 (Ref. 4). In addition, within 7 days of a battery discharge I

< 110 V or a battery overcharge > 150 V, the battery must be
demonstrated to meet Category B limits. Transients, such as motor
starting transients, which may momentarily cause battery voltage to drop
to s 110 V, do not constitute a battery discharge provided the battery
terminal voltage and float current return to pre-transient values. This
inspection is also consistent with IEEE-450 (Ref. 4), which recommends
special inspections following a severe discharge or overcharge, to ensure
that no significant degradation of the battery occurs as a consequence of
such discharge or overcharge.

SR 3.8.6.3 |

This Surveillance verification that the average temperature of
representative cells is 2 60 F, is consistent with a recommendation of
IEEE-450 (Ref. 4), that states that the temperature of electrolytes h
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.

The term " representative cells" replaces the fixed number of "six
| connected cells", consistent with the recommendations of IEEE-450 (Ref.
'

4) to provide a general guidance to the number of cells adequate to

McGuire Units 1 and 2 B 3.8.6-3 Revision No. 0
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| BASES I

SURVEILLANCE REQUIREMENTS (continued)
i

I monitor the temperature of the battery cells as an indicator of satisfactory
performance. For some cases, the number of cells may be less than six,
in other conditions, the number may be more.

Table 3.8.61

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
.

cellin 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. |

The Category A limits specified for electrolyte level are based on |
manufacturer recommendations and are consistent with the guidance in
IEEE-450 (Ref. 4), with the extra 1/4 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. 4) 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. 4), 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
21.200 (0.015 below the manufacturer fully charged nominal specific
gravity or a battery charging current that had stat ilized at a low value).
This value is characteristic of a charged cell with 'dequate capacity.
According to IEEE-450 (Ref. 4), the specific gravity readings are based on
a temperature of 77*F (25 C).

!

'.

|
,
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BASES,

SURVEILLANCE REQUIREMENTS (continued)

The specific gravity readings are corrected for actual electrolyte
temperature and level. For each 3 F (1.67*C) above 17 F (25*C),1 point
(0.001) is added to the reading; 1 point is subtracted for each 3*F below

| 77'F. The specific gravity of the electrolyte in a cell increases with a loss
of water due to electrolysis or evaporation.

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 21.195 (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 j

| sufficient capacity described above no longer exists, and the battery must j
be declared inoperable.

1|
The Category C limits specified for electrolyte level (above the top of the I

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. 4), 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 intemal cell
problems and may require cell replacement.

The Category C limit of average specific gravity 21.195 is based on
manufacturer recommendations (0.020 below the manufacturer
recommended fully charged, nominal specific gravity). In addition to that
limit, it is required that the specific gravity 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.

|
,

i'
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B 3.8.6 l
|

| BASES

SURVEILLANCE REQUIREMENTS (continued)

The footnotes to Table 3.8.6-1 are applicable to Category A, B, and C
specific gravity. Footnote (b) to Table 3.8.6-1 requires the above
mentioned correction for electrolyte level and temperature, with the

; exception that level correction is not required when battery charging '
'

current is < 2 amps on float charge. This current provides, in general, an
indication of overall battery condition.

Because of specific gravity gradients that are produced during the
recharging process, delays of several days may occur while waiting for the
specific gravity to stabilize. A stabilized charger current is an acceptable

.

I

attemative to specific gravity measurement for determining the state of
charge. This phenomenon is discussed in IEEE-450 (Ref. 4).
Footnote (c) to Table 3.8.61 allows the float charge current to be used as
an attemate to specific gravity for up to 7 days following a battery ;

| recharge. Within 7 days, each connected cell's specific gravity must be i

measured to confirm the state of charge. Following a minor battery
recharge (such as equalizing charge that does not follow a deep
discharge) specific gravity gradients are not significant, and confirming
measurements may be made in less than 7 days.

The value of 2 amps used in footnote (b) and (c) is the nominal value for j
float current established by the battery vendor as represen:ing a fully
charged battery with an allowance for overall battery condition.

|

:

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

j. IEEE-450-1980.

I
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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 AC vital buses
because of the stability and reliability they achieve. The function of the
inverter is to provide AC electrical power to the vital buses. The inverters

! can be powered from a station battery charger or from the station battery.
The station battery provides an uninterruptible power source for the

( instrumentation and controls for the Reactor Protective System (RPS) and
the Engineered Safety Feature Actuation System (ESFAS). Specific

| details on inverters and their operating characteristics are found in the
i UFSAR, Chapter 8 (Ref.1).

!

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient
SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref. 2) and Chapter 15 (Ref. 3),

| assume 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,

j- 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 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 AC vital buses

OPERABLE during accident conditions in the event of:

a. An assumed loss of all offsite AC electrical power or all onsite AC j
electrical power; and '

i

b. A worst case single failure.

Inverters are a part of the distribution system and, as such, satisfy
;

- Criterion 3 of 10 CFR 50.36 (Ref. 4). i

!

LCO The inverters ensure the availability of AC electrical power for the systems ;

instrumentation required to shut down the reactor and maintain it in a safei
<

condition after an anticipated operational occurrence (AOO) or a
postulated DBA.-

.

i

:
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i BASES

LCO (continued)

| Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and controls is maintained. The four inverters (two per

. train) ensure an uninterruptible supply of AC electrical power to the AC
vital buses even if the 4.16 kV safety buses are de-energized.

! Operable inverters require the associated vital 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.

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.

J

'

Inverter requirements for MODES 5 and 6 are covered in the Bases for
LCO 3.8.8, " inverters-Shutdown."

l

ACTIONS ,A_d

With a required inverter inoperable, its associated AC vital bus becomes
inoperable until it is manually re-energized from its voltage regulated
transformer.

l For this reason a Note has been included in Condition A requiring the
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 8 hours.

|

- Required Action A.1 allows 24 hours to fix the inoperable inverter and
retum it to service. The 24 hour limit is based upon engineering

! judgment, taking into consideration the time required to repair an inverter
and the additional risk to which the unit is exposed because of the inverter
inoperability. This has to be balanced against the risk of an immediate
shutdown, along with the potential challenges to safety systems such a
shutdown might entail. When the AC vital bus is powered from its

McGuire Units 1 and 2 B 3.8.7-2 Revision No. 0
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|

| BASES

ACTIONS (continued)
'

regulated voltage transformer, it is relying upon interruptible AC electrical
power sources (offsite and onsite). The uninterruptible inverter source to

| the AC vital buses is the preferred source for powering instrumentation
trip setpoint devices.

B.1 and B.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,

j based on operating experience, to reach the required unit conditions from
full power conditions in an orderly manner and without challenging plant
systems.

<

SURVEILLANCE SR 3.8.7.1
REQUIREMENTS

This Surveillance verifies that the inverters are functioning properly with all
|. required circuit breakers closed and AC vital bus 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.

I
i

REFERENCES 1. UFSAR, Chapter 8.

2. UFSAR, Chapter 6.

3. UFSAR, Chapter 15.

4. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

|

|
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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 The initial conditions of Design Basis Accident (DBA) and transient |
SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref.1) and Chapter _15 (Ref. 2),

assume Engineered Safety Feature systems 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 instrumentatior, and controls so that the fuel, Reactor Coolant
System, and containment design limits are not exceeded.

,

'

- The OPERABILITY of the inverters |3 consistent with the initial 4

assumptions of the accident analyses and the requirements for the
supported systems' OPERABILITY.

The OPERABILITY of the minimum inverters i: aach AC vital bus during
MODES 5 and 6 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

i<
;

c. Adequate power is available to mitigate events postulated during
.

shutdown, such as a fuel handling accident.

L The inverters were previously identified as part of the distribution system
and, as such, satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

1

L LCO The inverters ensure the availability of electrical power for the i

; instrumentation for systems required to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence I

or a postulated DBA. At least two AC vital buses on one train energized |
by their associated battery powered inverters provide uninterruptible

( supply of AC electrical power to' associated loads even if the 4.16 kV
:

'

_ McGuire Units 1 and 2 _B 3.8.8-1 Revision No. 0
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BASES

LCO (continued)

safety buses are de-energized. OPERABILITY of the inverters requires
that the AC vital bus be powered by the inverter. When the redundant
train of class 1E AC vital bus electrical power distribution subsystem is
required by LCO 3.8.10, the power source for these AC vital buses may
consist of 1) the associated inverter powered by its associated battery; or
2) the regulated voltage transformer. This ensures the availability of
sufficient 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).

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 fuelin 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.

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 two trains are required by LCO 3.8.10, " Distribution Systems-
Shutdown," the remaining OPERABLE inverters may be capable of
supporting sufficient required 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.

| McGuire Units 1 and 2 B 3.8.8-2 Revision No. 0
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BASES

ACTIONS (continued)

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 quickly as possible in order to minimize
the time the unit safety systems may be without power or powered from a
regulated voltage transformer.

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS

This Surveillance verifies that the power sources are functioning properly
with all required circuit breakers closed and AC vital buses energized from
the required pcwer source. The verification of proper voltage ensures that
the required power is readily available for the instrumentation connected
to the AC vital buses. The 7 day Frequency takes into account the
redundant capability of the power sources and other indications available
in the control room that alert the operator to inverter malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15,

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

' McGuire Units 1 and '2 B 3.8.8-3 Revision No. O
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B 3.8 ELEOTRICAL POWER SYSTEMS

!B 3.8.9 Distribution Systems -Operating i

!

BASES
:

BACKGROUND ~ The onsite Class 1E AC, DC, and AC vital bus electrical power distribution
systems are divided by train into two redundant and independent AC, four !
independent channels (two per train) of DC, and four AC vital buses

|;electrical power distribution subsystems.
.

The AC electrical power subsystem for each train consists of a primary -|
Engineered Safety Feature (ESF) 4.16 kV bus and secondary 600 V i
buses, distribution panels, motor control centers and load centers. Each

{
4.16 kV ESF bus has at least one separate and independent offsite !

source of power from a 6.9 kV non safety related bus, as well as a i
dedicated onsite diesel generator (DG) source.~ Each 6.9 kV bus is
normally connected to an offsite source. After a loss of the normal offsite

|
power source to a 6.9 kV bus, an automatic transfer scheme automatically. '

.,

transfers the bus to the attemate offsite source if it is available. A fast
transfer occurs if normal and attemate sources are synchronous,

, {
otherwise this transfer is done as a slow transfer (time delayed). If the i

( normal and altemate offsite sources are unavaliable, the onsite !

err.srgency DG supplies power to the 4.16 kV ESF bus. Control power for |the 4.16 kV breakers is supplied from the Class 1E batteries. Additional ;

description of this system may be found in the Bases for LCO 3.8.1, "AC j
Sources-Operating," and the Bases for LCO 3.8.4, "DC Sources- J

Operating."

The secondary AC electrical power distribution system'for each train
includes the safety related load centers, motor control centers, and
distribution panels shown in Table B 3.8.9-1.

The 120 VAC vital buses are arranged in two load groups per train and
are normally powered from the inver1ers. The altomate power supply for
the vital buses is from the regulated voltage transformers and their use is
govemed by LCO 3.8.7, " inverters--Operating." The regulated voltage
transformeris powered from a non-Class 1E AC bus.

The list of all required distribution buses is presented in Table B 3.8.9-1.

!

. APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient
SAFETY ANALYSES analyses in the UFSAR, Chapter 6 (Ref.1), and in the UFSAR,

Chapter 15 (Ref. 2), assume ESF systems are OPERABLE. The AC, DC, )
i

1
i

McGuire Units 1 and 2 B 3.8.9-1 Revision No. 0
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| BASES
|

| APPLICABLE SAFETY ANALYSES (continued)

and AC vital bus electrical power distribution systems are designed to
j

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. ;

I

The OPERABILITY of the AC, DC, and AC vital bus electrical power
distribution systems is consistent with the initial assumptions of the

;

accident analyses and is based upon meeting the design basis of the unit. |

This includes maintaining power distribution systems OPERABLE during 1

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 Cnterion 3 of 10 CFR 50.36 (c)(2)(ii).

LCO The required power distribution subsystems listed in Table B 3.8.9-1 |
ensure the availability of AC, DC, and AC vital bus electrical power for the I

systems required to shut down the reactor and maintain it in a safe
cor,dition after an anticipated operational occurrence (AOO) or a
postulated DBA. The AC, DC, and AC vital bus electrical power
distribution subsystems are required to be OPERABLE.

Maintaining the Train A and Train B AC, channels of DC, and AC vital
buses 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 i

prevent safe shutdown of the reactor. '

OPERABLE AC electrical power distribution subsystems require the
associated buses, load centers, motor control centers, and distribution
panels 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 AC vital 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 regulated
j voltage transformer.

|
:

?

I

I

McGuire Units 1 and 2 B 3.8.9-2 Revision No. O
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APPLICABILITY The electrical power distribution subsystems are required to be
'

OPERABLE in MODES 1,2,3, and 4 to ensure that:

Acceptable fuel design limits and reactor coolant pressure boundarya.
limits are not exceeded as a result of AOOs or abnorma! 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- |Sl;utdown."

ACTIONS _A .1

With one or more required AC buses, load centers, motor control centers,
or distribution panels, except AC vital buses, in one train inoperable, the
remaining AC electrical power distribution subsystem in the other train is
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. 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, load centers, motor control centers, and

| distribution panels 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 complete loss of 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 train 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

j 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.

| McGuire Units 1 and 2 B 3.8.9-3 Revision No. 0
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BASES

ACTIONS (continued)
:

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 j
bus is inoperable and subsequently restored OPERABLE, the LCO may
already have been not met for up to 2 houn,. This could lead 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 limitation on this potential to fail to meet the LCO indefinitely. |

Eal

With one AC vital bus inoperable, the remaining OPERABLE AC vital
buses are capable of supporting the minimum safety functions necessary
to shut down the unit and maintain it in the safe shutdown condition.
Overall reliability is reduced, however, since an additional single failure
could result in the minimum ESF functions not being supported.
Therefore, the required AC vital bus must be restored to OPERABLE
status within 2 hours by powering the bus from the associated inverter via
inverted DC or regulated voltage transformer.

1

| Condition B represents one AC vital bus without power; potentially both
the DC source and the associated AC source are nonfunctioning. In this l
situation, the unit is significantly more vulnerable to a complete loss of all
noninterruptible power. It is, therefore, imperative that the operator's j

attention focus on stabilizing the unit, minimizing the potential for loss of |
power to the remaining vital buses and restoring power to the affected

| vital bus.

This 2 hour limit is more conservative than Completion Times allowed for
| the vast majority of components that are without adequate vital AC power.
! Taking exception to LCO 3.0.2 for components without adequate vital 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;

;

a

( ' McGuire Units 1 and 2 B 3.8.9-4 Revision No. 0
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BASES

ACTIONS (continued)

b. The potential for decreased safety by requiring entry into numerous
Applicable Conditions and Required Actions for components without
adequate vital 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 AC vital bus 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 retumed 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 vital bus
distribution systern. At this time, an AC train could again become
inoperable, and vital bus 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 in one train inoperable, the remaining DC electrical
power distribution subsystems 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. The overall reliability
is reduced, however, because a single failure in the remaining DC
electrical power distribution subsystem could result in the minimum
required ESF functions not being supported. Therefore, the DC buses
must be restored to OPERABLE status within 2 hours by powering the bus
from the associated battery or charger.

McGuire Units 1 and 2 B 3.8.9-5 Revision No. 0
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ACTIONS (continued)

Condition C represents one DC bus without adequate DC power;
potentially both with the cattery significantly degraded and the associated
charger nonfunctioning. It is, therefore, imperative that the operator's
attention focus on stabilizing the unit, minimizing the potential for loss of
power to the remaining channels and restoring power to the affected
channel.

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 channel; 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. 4).

The second Completion Time for 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 retumed 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 DC
distribution 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.

1

McGuire Units 1 and 2 B 3.8.9-6 Revision No. O
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ACTIONS (continued)

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

i
conditions in an orderly manner and without challenging plant systems, '

El

Condition E corresponds to a level of degradation in the electrical power
distribution system that causes a required safety function to be lost.
When more than one inoperable electrical power distribution subsystem
results in the loss of a required function, the plant is in a condition outside

1
the accident analysis. Therefore, no additional time is justified for ;

continued operation. LCO 3.0.3 must be entered immediately to
commence a controlled shutdown.

,

SURVEILLANCE SR 3.8.9.1
REQUIREMENTS

This Surveillance verifies that the AC, DC, and AC vital 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 is !

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 i

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 bus electrical power distribution subsystems, and other ;

indications available in the control room that alert the operator to
subsystem malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

L

3. 10 CFR 50.36, Technical Specifications,'(c)(2)(ii).

4. Regulatory Guide 1.93, December 1974.

:
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,

Table B 3.8.9-1 (page 1 of 1)
AC and DC Electrical Power Distribution Systems

!

TYPE VOLTAGE TRAIN A* TRAIN B*

AC safety 4160 V Essential Bus ETA Essential Bus ETB
! buses

600 V Load Centers Load Centers
ELXA,ELXC ELXB,ELXD

i 600 V Motor Control Centers Motor Control Centers
EMXA, EMXC, EMXB, EMXD,

EMXE,1EMXG, EMXF, 2EMXG, i
| 1EMXH 2EMXH |

| !
|

DC buses 125 V Bus EVDA Bus EVDB

Bus EVDC Bus EVDD

Distribution Panels Distribution Panels f
EVDA,EVDC EVDB,EVDD !

!

AC vital buses 120 V Bus EKVA Bus EKVB
|

Bus EKVC Bus EKVD

* Each train of the AC and DC electrical power distribution systems is a subsystem.

!

!

h

.

i

i.
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B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems-Shutdown

BASES |

BACKGROUND A description of the AC, DC, and AC vital bus electrical power distribution
systems is provided in the Bases for LCO 3.8.9, " Distribution Systems- j
Operating."

APPLICABLE The initial conditions of Design Basis Accident and transient analyses in
SAFETY ANALYSES the UFSAR, Chapter 6 (Ref.1) and Chapter 15 (Ref. 2), assume

Engineered Safety Feature (ESF) systems are OPERABLE. The AC, DC,
and AC vital 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.

]

The OPERABILITY of the AC, DC, and AC vital bus electrical power
distribution system is consistent with the initial assumptions of the
accident analyses and the requirements for the supported systems' I

OPERABILITY.

The OPERABILITY of the minimum AC, DC, and AC vital bus 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.

The AC and DC electrical power distribution systems satisfy Criterion 3 of
10 CFR 50.36 (Ref. 3).

,

LCO Various combinations of subsystems, equipment, and components are
required OPERABLE by other LCOs, depending on the specific plant

t condition. Implicit in those requirements is the required OPERABILITY of
necessary support required features. This LCO explicitly requires

| McGuire Units 1 and 2 B 3.8.10-1 Revision No. O
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LCO (continued)

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.

The AC, DC, and AC vital bus 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. A.2.5 and A.2.6

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 mhnyinstances, 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).

McGuire Units 1 and 2 B 3.8.10-2 Revision No. O
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ACTIONS (continued)

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 postulated 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 or required Low
Temperature Overpressure Protection (LTOP) feature 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 or LTOP ACTIONS would not be
entered. Therefore, Required Actions A.2.5 and A.2.6 are provided to
direct declaring RHR and LTOP features inoperable, which results in
taking the appropriate actions.

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.

SURVEILLANCE SR 3.8.10.1
REQUIREMENTS

This Surveillance verifies that the AC, DC, and AC vital bus 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 malfunctions.

REFERENCES 1. UFSAR, Chapter 6.

2. UFSAR, Chapter 15.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

McGuire Units 1 and 2 B 3.8.10-3 Revision No. O
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| Boron ConoIntration
| B 3.9.1
,

| B 3.9 REFUELING OPERATIONS
:

B 3.9.1 Boron Concentration
i

BASES

BACKGROUND The limit on the boron concentrations of the Reactor Coolant System
(RCS), the refueling canal, and the refueling cavity during refueling I

ensures that the reactor remains suberitical 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 concentntion 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 k.n 5 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 1
(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. j

The reactor is brought to shutdown conditions before beginning I

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 by one of the following
methods:

1. gravity fill directly from the refueling water storage tank (RWST),

2. refueling water pump taking suction directly from RWST,

3. refueling water pump taking suction from the spent fuel cooling
water purification loop, or

4. RHR pumps taking suction from the RWST.
i

! The purnping action of the RHR System in the RCS and the natural

; circulatien due to thermal driving heads in the reactor vessel and refueling

,

McGuire Units 1 and 2 B 3.9.1-1 Revision No. O
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Boron Concentration
'

B 3.9.1

BASES

BACKGROUND (continued)

cavity mix the added concentrated boric acid with the water in the
refueling canal. The RHR System is in operation during refueling (see
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant Circulation-High
Water Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and
Coolant Circulation-Low Water Level") to provide forced circulation in the
RCS and assist in maintaining the boron concentrations in the RCS, the
refueling canal, and the refueling cavity above the COLR limit.

APPLICABLE During refueling operations, the reactivity condition of the core is
SAFETY ANALYSES 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 uncertainty allowance.

The required boron concentration and the plant refueling procedures that
verify the correct fuel loading plan (including full core mapping) ensure
that the k.n of the core will remain s 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 pool, 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 RCS boron concentration satisfies Criterion 2 of 10 CFR 50.36 (Ref.
2).

LCO The LCO requires that a minimum boron concentration be maintained in
the RCS, the refueling canal, and the refueling cavity while in MODE 6.
The boron concentration limit specified in the COLR ensures that a core
kon of s 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 applicabie in MODE 6 to ensure that the fuel in the reactor
vessel will remain subcritical. The required boron concentration ensures a
k as 0.95. Above MODE 6, LCO 3.1.1, " SHUTDOWN MARGIN (SDM),"
ensure that an adequate amount of negative reactivity is available to shut
dcwn the reactor and maintain it subcritical.

i

McGuire Units 1 and 2 B 3.9.1-2 Revision No. O
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Boron Conc 2ntration
! B 3.9.1

BASES
,

,

ACTIONS A.1 and A.2
i

Continuation of CORE ALTERATIONS or positive reactivity additions
(including actions to reduce boron concentration) is contingent upon i

maintaining the unit in compliance with the LCO. If the boron
concentration of any coolant volume in the RCS, the refueling canal, 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 combinati99 of boration ficw 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 concentration as soon as
possible, the operator should begin boration "9h the best source available
for unit conditions. An acceptable method is to borate at greater than or
equal to 30 gpm of a solution containing greater than or equal to 7000
ppm boron or its equivalent.

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. |
|
|

SURVEILLANCE SR 3.9.1.1
REQUIREMENTS

This SR ensures that the coolant boron concentration in the RCS, the
refueling canal, and the refueling cavity is within the COLR limits. The
boron concentration of the coolant in each volume is determined
periodically by chemical analysis. One sample from the refueling canal or
refueling cavity is sufficient to determine the boron concentration in that
volume of water. An additional sample is taken from the RCS.

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
i to be adequate.

McGuire Units 1 and 2 B 3.9.1-3 Revision No. O
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Boron Cono ntretion
B 3.9.1

BASES

.

. REFERENCES. 1. 10 CFR 50, Appendix A, GDC 26. .!
1

e

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).
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Unborat:d Wat:r Sourc3 Isol: tion Valv:s
B 3.9.2

B 3.9 REFUELING OPERATIONS

i
B 3.9.2 Unborated Water Source isolation Valves ;

BASES

BACKGROUND During MODE 6 operations, all isolation valves for reactor makeup water
sources containing unborated water that are connected to the Reactor
Coolant System (RCS) must be closed to prevent unplanned boron ;

dilution of the reactor coolant. The isolation valves must be secured in the i

closed position. One of the following groups of valves is required to be
closed: 1) NV-250, or 2) NV-131, NV-140, NV-176, NV-468, NV-808, and
either NV-132 or NV-1026 when it is necessary to makeup to the RWST
during refueling operations.

The Chemical and Volume Control System is capable of supplying
.

borated and unborated water to the RCS through various flow paths, i

Since a positive reactivity addition made by reducing the boron
concentration is inappropriate during MODE 6, isolation of all unborated
water sources prevents an unplanned boron dilution.

APPLICABLE The possibility of an inadvertent boron dilution event (Ref.1) occurring
SAFETY ANALYSES during MODE 6 refueling operations is precluded by adherence to this

LCO, which requires that potential dilution sources be isolated. Closing
,

the required valves during refueling operations prevents the flow of i
unborated water to the filled portion of the RCS. The valves are used to

;

isolate unborated water sources. These valves have the potential to
indirectly allow dilution of the RCS boron concentration in MODE 6. By
isolating unborated water sources, a safety analysis for an uncontrolled
boron dilution accident in accordance with the Standard Review Plan
(Ref. 2) is not required for MODE 6.

The RCS boron concentration satisfies Criterion 2 of 10 CFR 50.36 (Ref.
3).

LCO This LCO requires that flow paths to the RCS from unborated water
sources be isolated to prevent unplanned boron dilution during MODE 6
and thus avoid a reduction in SDM.

McGuire Units 1 and 2 B 3.9.2 1 Revision No. 0

:



-- . .- -- -- .- - .-. .- - . - . - _ - . - . _ - -

Unborat:d Wat:r Sourca isolation Valves
B 3.9.2

BASES

APPLICABILITY In MODE 6, this LCO is applicable e prevent an inadvertent boron dilution
event by ensuring isolation of all sources of unborated water to the RCS.
For all other applicable MODES, the boron dilution accident was analyzed
and was found to be capable of being mitigated.

ACTIONS The ACTIONS table has been modified by a Note that allows separate
Condition entry for each unborated water source isolation valve.

A.:1

Continuation of CORE ALTERATIONS is contingent upon maintaining the
unit in compliance with this LCO. With any valve used to isolate
unborated water sources not secured in the closed position, all operations
involving CORE ALTERATIONS must be suspended immediately. The
Completion Time of "immediately" for performance of Required Action A.1
shall not preclude completion of movement of a component to a safe
position.

Condition A has been modified by a Note to require that Required
Action A.3 be completed whenever Condition A is entered.

M
Preventing inadvertent dilution of the reactor coolant boron concentration
is dependent on maintaining the unborated water isolation valves secured
closed. Securing the valves in the closed position ensures that the valves
cannot be inadvertently opened. The Completion Time of "immediately"
requires an operator to initiate actions to close an open valve and secure
the isolation valve in the closed position immediately. Once actions are
initiated, they must be continued until the valves are secured in the closed
position.

M
j Due to the potential of having diluted the boron concentration of the.

reactor coolant, SR 3.9.1.1 (verification of boron concentration) must be
performed whenever Condition A is entered to demonstrate that the

! required boron concentration exists. The Completion Time of 4 hours is
| sufficient to obtain and analyze a reactor coolant sample for boron
| concentration.
!

.

I
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l

Unborat:d Water Sourcs isolation Valvss |
B 3.9.2 |

:

! BASES
j:

SURVEILLANCE SR 3.9.2.1
1

REQUIREMENTS |

These valves are to be secured closed to isolate possible dilution paths. !
The likelihood of a significant reduction in the boron concentration during I

| MODE 6 operations is remote due to the large mass of borated water in |
the refueling cavity and the fact that all unborated water sources are '

isolated, precluding a dilution. The boron concentration is checked every
72 hours during MODE 6 under SR 3.9.1.1. This Surveillance

i

demonstrates that the valves are closed through a system walkdown. The |
,

| 31 day Frequency is based on engineering judgment and is considered i

reasonable in view of other administrative controls that will ensure that the
valve opening is an unlikely possibility.

!

REFERENCES 1. UFSAR, Section 15.4.6.
!

| 2. NUREG-0800, Section 15.4.6.

| 3. 10 CFR SC 36, Technical Specifications, (c)(2)(ii).
i

l

|
|

|

!

I
1

i

! |

|

|
|

-

.--
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Nucl:ar Instrum:ntcon
B 3.9.3

|
|

B 3.9 REFUELING OPERATIONS
L

| B 3.9.3 Nuclear Instrumentation

BASES

, BACKGROUND The source range neutron flux monitors are used during refueling
!~ operations to monitor the core reactivity condition. The installed source
._ range neutron flux monitors are part of the Nuclear Instrumentation '

System (NIS) and the Wide Range Neutron Flux Monitoring System
| (Gamma-Metrics). Source range indicatior is provided via the NIS source
; range channels and the Gamma-Metrics shutdown monitors using
-

detectors located extemal to the reactor vessel. These detectors monitor
neutrons leaking from the core. Neutron flux indication is provided in *

| counts per second. The NIS Source Range Channels are BF3 detectors
,'

with a range of 1 to 1E6 cps. The Wide Range channels are fission '

chambers with a range of O.1 to 1E5 cps (in the startup range). The NIS ;
; source range channels and the Gamma-Metrics shutdown monitors !!' provide continuous visiL!e count rate indication in the control room and an j

audible high flux control room alarm to alert operators to a possible =

diiution accident. Although not required by this LCO, the NIS source
*

range channels provide audible count rate indication in the control room
;

and in the containment and an automatic high flux (containment |

| evacuation) alarm in containment to alert personnel. Administrative
;- controls that require at least one NIS source range channel OPERABLE

during CORE ALTERATIONS will ensure that personnel moving fuel in
the reactor building will have an audible indication of source range counts
and an automatic containment evacuation alarm on a high flux at
shutdown condition. The NIS is designed in accordance with the criteria:

L presented in Reference 1.

|
t

APPLICABLE Twn OPERABLE source range neutron flux monitors are required
SAFETY ANALYSES to provide a signal to alert the operator to unexpected changes in core i

ireactivity such as with a boron dilution accident (Ref. 2) or an improperly
loaded fuel assembly.

The source range neutron flux monitors satisfy Criterion 3 of 10 CFR
50.36 (Ref. 3).

LCO This LCO requires that two source range neutron flux monitors be
|

OPERABLE to ensure that redundant monitoring capability is available toi

, detect changes in core reactivity.

i McGuire Units 1 and 2 B 3.9.3-1 Revision No. 0
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Nuc! car instrumsntation
B 3.9.3

BASES
,

LCO (continued)
The two required source range neutron flux rnonitors may consist of a
combination of NIS source rar.ge monitors and Gamma-Metrics shutdown

i monitors with alarm setpoints at 0.5 decade above the steady state count
|- rate.
|

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, the NIS
source range detectors and circuitry are also required to be OPERABLE
by LCO 3.3.1, " Reactor Trip System (RTS) Instrumentation." The -
Gamma-Metrics shutdown monitors perform no safety functions in other
MODES.

ACTIONS - A.1 and A.2

With only one required 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.
i

E1

. With no required source range neutron flux monitor OPERABLE, action to
ret,* ore, a monitor to OPERABLE status shall be initiated immediately.

! Once initiated, action shall be continued until a source range neutron flux
L monitor is restored to OPERABLE status.

|
,

El

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.

i

.
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Nucbar Instrum:ntation
B 3.9.3i

BASES
,

i ACTIONS (continued)

| 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.

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

SR 3.9.3.1 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 corisistent,

with its local conditions.
1

The Frequency of 12 hours is consistent with the CHANNEL CHECK
Frequency specified similarly for the same instruments in LCO 3.3.1.

|
1

SR 3.9.3.2 '

i

SR 3.9.3.2 is the performance of a CHANNEL CALIBRATION every
18 months. The CHANNEL CAllBRATION ensures that the monitors are
calibrated. High Flux at Shutdown Alarm setpoints are set at 0.5 decade
above the steady state count rate prior to conducting refueling operations. !
This SR is modified by a Note stating that neutron detectors are excluded |
from the CHANNEL CALfBRATION. The CHANNEL CALIBRATION for |

the source rar.ge neutron ilux monitors consists of obtaining the detector |

plateau or preamp discriminator curves, evaluating those curves, and
comparing the curves to the manufacturer's data. The 18 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 18 month Frequency.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13, GDC 26, GDC 28, and GDC 29.

2. UFSAR, Section 15.4.6.
L

| 3. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

McGuire Units 1 and 2 B 3.9.3-3 Revision No. O
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Containment Pene; cations
B 3.9.4

B 3.9 REFUELING OPERATIONS

B 3.9.4 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

1
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 thr.t all potential escape paths are closed or exhausting through an ,

OPERABLE containment purge exhaust HEPA filter and charcoal
|

adsorber. 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 c. accident, such that offsite
radiation exposures are maintained well within the requirements of
10 CFR 100. Additionally, 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.

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 OPERABILITYis 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 entryis necessary. Duringi

McGuire Units 1 and 2 B 3.9.4-1 Revision No. 0



Containm::nt P:n:;trations
B 3.9.4

BASES

BACKGROUND (continued)

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 Supply and Exhaust is a subsystem of the
Containment Purge and Ventilation System. Purge air is supplied to the
Containment through two 50 percent capacity fans and their associated
filters and heating coils. Purged air is exhausted through two 50 percent
capacity fan and filter networks to the unit vent where it is monitored
during release to the atmosphere. The purge air supply and exhaust fans
and filters are located in the Auxiliary Building.

There are five purge air supply penetrations and four purge air exhaust
penetratior;s in the Containment. These penetrations are in the upper
compartment and lower compartment. Two normally closed isolation
valves in each penetration provide Containment isolation.

The upper compartment purge exhaust ductwork is so arranged to draw l

exhaust air into a plenum around the periphery of the refueling canal,
effecting a ventilation sweep of the canal during the refueling process.
The lower compartment purge exhaust ductwork is arranged as to sweep
the reactor well during the refueling process.

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
! solation valve, or by p manual isolation valve, blind flange, or equivalent.
Equivalent isolation methods must be approved 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 During CORE ALTERATIONS or movement of irradiated ?uel assemblies
SAFETY AN/ LYSES within containment, the most severe radiological consequences result,

'

from a fuel handling accident. The fuel handling accident is a postulated
event that involves damage to irradiated fuel (Ref.1). Fuel handling
accidents, analyzed in Reference 2, include dropping a single irradiated
fuel assembly and handling tool or a heavy object onto other irradiated

. McGuire Units 1 and 2 B 3.9.4-2 Revision No. 0
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Containm:nt Pcn:trations
B 3.9.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

fuel assemblies. The requirements of LCO 3.9.7, " Refueling Cavity Water
Level," and the minimum decay time of 100 hours prior to CORE
ALTERATIONS ensure 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. 2), defines "well within" 10 CFR 100 to
be 25% or less of the 10 CFR 100 values. 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).
l

Containment penetrations satisfy Criterion 3 of 10 CFR 50.36 (Ref. 3).

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 penetrations exhausting
through an OPERABLE Containment Purge Exhaust System HEPA filter
and charcoal adsorber.

APPLICABILITY The containment penetration requirements are applicatto 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.

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, 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
i of these actions shall not preclude completion of movement of a

component to a safe position.

| McGuire Units 1 and 2 B 3.9.4-3 Revision No. 0
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Containment Pen:trations
B 3.9.4

BASES

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment penetrations l
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
exhausting through an OPERABLE Containment Purge Exhaust System
HEPA filter and charcoal adsorber.

The Surveillance is performed every 7 days during CORE ALTERATIONS
or movement of inadiated fuel assemblies within containment. The
Surveillance interval is selected to be commensurate with the normal
duration of time to complete fuel handling operations. 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.

|

SR 3.9.4.2

l

This SR verifies that the required testing is performed in accordance with -
the Ventilation Filter Testing Program (VFTP). The Containment Purge

: Exhaust System filter tests are in accordance with Reference 4. The
VFTP includes testing HEPA filter performance, charcoal adsorbers

i efficiency, minimum system flow rate, and the physical properties of the
; activated charcoal (general use and following specific operations).
| Specific test Frequencies and additionalinformation are discussed in
i detail in the VFTP,

!

REFERENCES 1. UFSAR, Section 15.7.4.

2. NUREG-0800, Section 15.7.4, Rev.1, July 1981.

3. 10 CFR 50.36, Technical Specifications, (c)(2)(li).
!

4. Regulatory Guide 1.52 (Rev. 2).

i

|
,
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RHR cnd Coolant Circulation-High Wat:r Laval
B 3.9.5 '

B 3.9 REFUELING OPERATIONS
.

'

B 3.9.5 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 retumed 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 ,'
P the control room. The heat removal rate is adjusted by controlling the flow

of reactor coolant and component cooling water through the RHR heat i

exchanger (s). Mixing of the reactor coolant is maintained by this
! continuous circulation of reactor coolant through the RHR System.

- APPLICABLE If the reactor coolant temperature is not maintained below200*F,
.. ,

SAFETY ANALYSES 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
L reactor coolant would eventually challenge the integrity of the fuel
i cladding, which is a fission product barrier. One train of the RHH System

is required to be operational in MODE 6, with the water level 2 23 ft above
the top of the reactor vessel flange, b prevent this challenge. The LCO

j; does permit de-energizing the RHR pump for short durations, under the
L condition that the boron concentration is not diluted. This conditional de-
L energizing of the RHR pump does'not result in a challenge to the fission
| product barrier.

The RHR System satisfies Criterion 4 of 10 CFR 50.36 (Ref. 2).

l
.

t:
L LCO .Only one RHR loop is required for decay heat removal in MODE 6, with
| the water level 2 23 ft above the top of the reactor vessel flange. Only !

one RHR loop is required to be OPERABLE, because the volume of watere

above the reactor vessel flange provides backup decay heat removal
capability. At least one RHR loop must be OPERABLE and in operation to,

provide:
,

;-

i
e 1
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RHR and Coolant Circulation - High Wat:r Lav:1
B 3.9.5

BASES

LCO (continued)

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 and to determine the low end temperature. The flow path starts in
one of the RCS hot legs and is retumed to the RCS cold legs. The
operability of the operating RHR train and the supporting heat sink is
dependent on the ability to maintain the desired RCS temperature.

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 mass of water in the refueling
cavity.

APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6, with the
water level 2 23 ft above the top of the reactor vessel flange, to provide
decay heat removal. The 23 ft water level was selected because it
corresponds to the 23 ft requirement established for fuel movement in
LCO 3.9.7, " 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 3.9.6, " Residual Heat Removal (RHR) and
Coolant Circulation-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.

McGuire Units 1 and 2 B 3.9.5-2 Revision No. O
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RHR and Coolint Circulation - High Wat:r Lev:1
B 3.9.5

BASES

ACTIONS (continued)

62.1

if RHR loop requirements are not met, there will be no forced circulation to
provide mixing to establish uniform boron concentrations. Reduced boron
concentrations cannot occur by the addition of water with a lower boron
concentration than that contained in the RCS because all of unborated
water sources are isolated.

M

If RHR loop requirements are not met, actions shall be taken i mediatelyTi
to suspend loading of irradiated fuel assemblies in the core. ' 'th no
forced circulation cooling, decay heat removal from the core occurs by

i 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.

8.:2

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 2 23 ft above the top of the reactor
vessel flange, corrective actions shall be initiated immediately.

8.d

if RHR loop requirements are not met, all containment penetrations
providing direct access from the containment atmosphere to the outside
atmosphere must be closed 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.

McGuire Units 1 and 2 B 3.9.5-3 Revision No. O
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RHR and Coolant Circulation - High Watar Lev:1
B 3.9.5

BASES

SURVEILLANCE SR 3.9.5.1
REQUIREMENTS

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 RCS
temperature is determined to ensure the appropriate decay heat removal
is maintained. 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. UFSAR, Section 5.5.7.

2. 10 CFR 50.36, Technical Specifications, (c)(2)(ii).

|

i
|
|

1

:

.

;
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RHR and Coolant Circulation-Low Water Lev:1 !

B 3.9.6 |
|

l

B 3.9 REFUELING OPERATIONS

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation-Low Water Level ;

BASES

i

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat and I

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 j
normal cooldown decay heat removal is manually accomplished from the |
controlhoom. The heat removal rate is adjusted by controlling the flow of
reactor coolant and component cooling water through the RHR heat
exchanger (s). Mixing of the reactor coolant is maintained by this
continuous circulation of reactor coolant through the RHR System.

APPLICABLE If the reactor coolant temperature is not maintained below 200 F, boiling
|

SAFETY ANALYSES of the reactor coolant could result. This could lead to a loss of coolant in '

thc reactor vessel. Adchtionally, boiling of the reactor coolant could lead to
a reduction in boron concentration in the cooiant 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 concentratk>n in the reactor I

coolant will eventually challenge the integrity of the ft si cladding, which is
a fission product barrier. Two trains of the RHR Syssem are required to be
OPERABLE, and one train in operation, in order to pievent this challenge.

The RHR System satisfies Criterion 4 of 10 CFR 50.36 (Ref. 2).

LCO 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.

!
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RHR and Coolant Circulation - Low Wct:r Lev:1
B 3.9.6 !

BASES

LCO (continued) )

An OPERABLE RHR loop consists of &n RHR pump, a heat exchanger,
valves, piping, instruments and controls to ensure an OPERABLE flow

i

path and to determine the low end temperature. The flow path starts in |
one of the RCS hot legs and is returned to the RCS cold legs. The |
operability of the operating RHR train and the supporting heat sink is

|
dependent on the ability to maintain the desired RCS temperature.

Both RHR pumps may be aligned to the Refueling Water Storage Tank to
support filling the refueling cavity or for performance of required testing.

i

APPLICABILITY 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 1

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 2 23 ft are located in LCO 3.9.5, " Residual Heat Removal
(RHR) and Coolant Circulation-High Water Level."

ACTIONS A.1 and A.2

If less than the required numb 3r 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 3.9.5, 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.

E.1

If no RHR loop is in operation, there will be no forced circulation to provide
mixing to establish Lniform boron concentrations. Reduced boron
concentrations cannot occur by the addition of water with a lower boron
concentration than that contained in the RCS, because all of the
unborated water sources are isolated.

i
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RHR and Coolant Circulition - Low Wat:r Lcv:1
| B 3.9.6

BASES

l

ACTIONS (continued)

M
; 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.

M

If no RHR loop is in operation, all containment penetrations providing
direct access from the containment atmosphere to the outside

,

!

atmosphere must be closed within 4 hours. With the RHR loop
requirements not met, the potential exists for the cociant 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 i

hours is appropriate for the majority of time during refueling operations, )based on time to coolant boiling, since water level is not routinely
!

maintained at low levels.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

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, prevent
vortexing in the suction of the RHR pumps, and to prevent thermal and i

boron stratification in the core. The RCS temperature is determined to )
ensure the appropriate decay heat removalis maintained. In additien, '

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 3.9.6.2
1

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

i the required pump. The Frequency of 7 days is considered reasonable in
i view of other administrative controls available and has been shown to be
I acceptable by operating experience.

4
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RHR and Coclint Circulition - Low Wat:r Lev:1
'

B 3.9.6

! BASES -|
1

REFERENCES 1.- UFSAR, Section 5.5.7.

' 2. 10 CFR 50.36, Technical Specifications, (c)(2)(li).-

i

|

'|
|

,

I

i

i

i

!
,

!

!

I

|
I'
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Rofueling Cavity Wet:r Lcval
B 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 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 l

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 pool. Sufficient water is necessary
to retain lodine 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 During CORE ALTERATIONS and movement of irradiated fuel
SAFETY ANALYSES 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 totaliodine 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 100 hours prior io 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 limits (Refs. 4 and 5). !

Refueling cavity water level satisfies Criterion 2 of 10 CFR 50.36 (Ref. 6).

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
j postulated fuel handling accident inside conts.inment are within
'

acceptable limits, as provided by the guidance of Reference 3.
I

a
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R furling Cavity Wat:r Lsv;l
B 3.9.7

BASES
._

APPLICABILITY LCO 3.9.7 is applicable during CORE ALTERATIONS, except during
latching and unlatching of control rod drive shafts, and is also applicable
when moving irradiated fuel assemblies within containment. The LCO
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 areI

covered by LCO 3.7.13, " Spent Fuel Pool 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.

SURVEILLANCE SR 3.9.7.1
REQUIREMENTS

Verification of a minimum water level of 23 ft above the top of s.ie 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 f!ange
limits the consequences of damaged fuel rods that are postulated to result
from a fuel handling accident inside containment (Ref. 2).

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.

|
!
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R:fu: ling Cavity Wat::r Lcvel
B 3.9.7

BASES
|

REFERENCES 1. Regulatory Guide 1.25, March 23,1972.

2. UFSAR, Section 15.7.4.

3. NUREG-0800, Section 15.7.4.
1

4. 10 CFR 100.10.

5. Ma5nowski, D. D., Bell, M. J., Duhn, E., and Locante, J., WCAP-
828, Radiological Consequences of a Fuel Handling Accident,
December 1971. '

|
6. 10 CFR 50.36, Technical Specifications, (c)(2)(ii). '
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