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!
*
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5.6 Reporting Requirements (continued)

5.6.4 Monthly Ooeratino Reports'

Routine reports of operating statistics and shutdown xperienc ,

including documentation of all challenges to the prer urizer power
operated relief valves or pressurizer safety valves,p shall be4

submitted on a monthly basis no later than the 15th of each month,

'

following the calendar month covered by the report.
:

5.6.5 CORE OPERATING LIMITS REPORT (COLR)
,

a. Core operating limits shall be established prior to each
reload cycle, or prior to any remaining portion of a reload
cycle, and shall be documented in the COLR for the

,

; following:
i'

INSEET
The indiviauas nou;.1 xt'aae that 'dtn; sur e operatingji limHe ~ t i . Jarenced here.L

b. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by
the NRC, specifically those described in the following
documents: |

G g] port (s) by number, titla- d

& ,/ s NRC staff approval o c w.m c.' e staff Safety
' Evaluation Re an speci by NRC'

ate. '.
_

c. The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) limits, nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements,
'

shall be provided upon issuance for each reload cycle to the
NRC.

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE t!MITS
REPORT (PTLR)

a. RCS pressure and temperature limits for heat up, cooldown,4

low temperature operation, criticality, and hydrostatic

9606240020 960617
PDR ADOCK 05000424 (continued)p PDR

WOG STS 5.0-20 Rev. 11/16/94



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

.

IN5ERJ 20
TO it 5,0 ~ W

^ ^;;: L : :-~ " '"?' C """" * 'i
_

tarr neronTmn , mye orennv
< < - - . 4 - .; g

[p.
July 1985 (y Proprietary).WCAP-9272-P-A, " WESTINGHOUSE RELOAD SAFETY EVALUATION METHODOLOGY"f

'

Coefficient, 3. ' .2.:(Methodology for f;;.; T;.; tie..2.'....;- Moderator li:pe
,

\ Control Bank Insertion Limits and 2.2.; Shutdown Bank Insertion Limit, 0.;.~.; -
rature.

Channel Factor.) Nuclear Enthalpy Rise Hot
,

)

I M,ERT y.

CONTROL FQ SURVE!LLANCE TECHNICAL SPECIFICATION"WCAP-10216-P-A, Revision IA, ' RELAXATION OF CONSTANT AXIAL OFFSET
Proprietary . (Methodology for
Difference ) Relaxed Axial Offset Control) and ' " -, February, 1994 (M( e---"4 =t h;. 0. 0. ; Axial Flux
Channel Factor (W(Z) surveillance requirements for F -Heat Flux Hot..

. Methodology).)j 7 WCAP- 20 -A,
R . 1, * STINGHOUSE ECCS EVAVE O ", Feb

forp:"h;;foprietarff.'
10 DEL- 1

{
ary 1 (y P

t olo . .. 0. : -H t F1 Hot nnel
j

ctorge i... m
perating limits shall be determined so that all appiWatrt1Mi it

(e.g., f

ermal-mechanical limits, core thermal-hyd
ilimits, nucle m s

its such as shutdown margin, <imits, ECCSanalysis limits) of safety analysis ar ansient and accident
.

The CORE OPERATING LIMITS REc uding any mid-csupplements thereto, shall
-ith r: pon issuance,ycle revisions orro duthe NRC.n--:n /j & W ::. :..,. . Cxtr'' for each reload_ni M ''- P.;,.....' ".1..... n..

cycle, to;
. ...J l

kSPECIALREPORT_5

6.8 E ,Special reports shall be submitted to the Regiona
.

onal Office of the NRC within the time period specifie dministrator of the1 - - - -

reachreport.|
x'

wp-p>zu -P-Q Remim 2, "A IHI VeCm W N
desa husc Ecc5 Em /w% M&elM'" lhe BA5HJ
Cc:dz " Moe) in7, d

,

D-o '& |- )
-

V0GTLE UNITS - 1 1 2 6-21
Amenoment No. 79 (Unit 1)3.menn-a-+ "- '



-
1,

i

!' l

@n go, & um iBE 9"*"5 '"d "*""O 5 .

"

M nO+ cleitrthaned.Fye| aiLg af c)n.vi+ Liers cerhTico.fiorg o
m

,

i eg cernpanson u su
5.5 Programs and Manuals';

5.5.13 Diesel Fuel Oil Testina Pr (continued) .

2. a flash point a4 kinematic viscosity within limits for
} ASTM 2D fuel oil, and

3. a clear and bright appearance with proper color;<

i

b. Other properties for ASTM 2D fuel oil are within limits<

| within 31 days following sampling and addition to storage
; tanks; and

| c. Total particulate concentration of the fuel oil is s 10 mg/l i
when tested every 31 days. " =r m d --a ""' ^"" 0 2275,

'

g

Q.&3_[ $p d.:drovi.s/orn of 3R 50.Z. anc( M 3.0 3 are applicahit jo }fe
2 :- ^ 3

" a

-

1
7 Dieul fuel Oil Tulin Myom aunctilance frersencia. |

'

5.5.14 Te~chnicai 30eciricatioTis t iu cases controi rrom.m

i

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

j following:

} 1. a change in the TS incorporated in the license; or

2. a change to the updated FSAR or Bases that involves an'

j unreviewed safety question as defined in 10 CFR 50.59.
i

c. The Bases Control Program shall contain provisions to ensure,

: that the Bases are maintained consistent with the FSAR.

| d. Proposed changes that meet the criteria of (b) above shall
; be reviewed and approved by the NRC prior to implementation.

Changes to the Bases implemented without prior NRC approval;

shall be provided to the NRC on a frequency consistent with
: 10 CFR 50.71(e).

i

a

2 (continued)
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4

; Design Features
4.0j

:/ ,.

! 4.0 DESIGN FEATURES

& [TZMEALYS)4.1 Site

| %.4 L Site and Exclusion Area Boundaries

! The site a usion area boundaries [shall be as described a-

! as shown in Figure )
~

.

oculation Zone (LPI)

The LPZ [shall be as described or as shown in Figure 4.1-2]. ,

Nf'n
#

""* M .
W
$4.2 Reactor Core

z, or IIRLO cl
4.2.1 Fuel Assemblies j

[93
The reactor shall contain tt9P- fuel ssemblies. Each assembly
shall consist of a matrix of : r ::ic '.hy fuel rods with an
initial composition of natural or slightly enriched uranium
dioxide (UO,) as fuel material. Limited s'abstitutions of
zirconium alloy or stainless steel filler rods for fuel rods, in l

accordance with approved applications of fuel rod configurations, !
may be used. Fuel assemblies shall be limited to those fuel |

designs that have been analyzed with applicable NRC staff approved |
codes and methods and shown by tests or analyses to comply with

'

all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be |

placed in nonlimiting core regions.

4.2.2 ontrol Rod semblies
53

The reactor core shall con in feet control rod assemblies. Thecontrol material shall be silver-indium-cadmium, bere :stid ,
or hafnium metal as approved by the NRC. l

_

(continued)

WOG STS 4.0-1 Rev. O, 09/28/92



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

I

RTS Instrumentation
3.3.1
'

,

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

13
SR 3.3.1./ -------------------NOTE--------------------

g Verification of setpoint is not required.
.

Perform TADOT. 41 U months

|

|Y'

r
SR 3.3.1.PI 4 ------------------NOTE---------------- mr

p-nlyrequired]----NOTE-------/

@ 2, Verification of setpoint is not required. I
when nat| - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

'

performed
| within previous
1

3-1 days( -------------)
Perform TADOT. EW 3

fo _"rier te

fr[( taif Shutd6wn a}' ~ ~ ~ '
_ _ . . . . . . .

Uy,QLCV-0(o03-t ' *

IS i

SR 3.3.1./ -------------------NOTE-------------------- INeutron detectors are excluded from
iresponse time testing. 1

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

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

SR 3.3.1.lb - - - - -

- ~ ~L when no f oerhrd~ - ~
- - - - - - -

/ y'direc j
I,Onkinpcevlovs38%3.h w,

2. vera;cs,an .ese+pciohs o +
fcquigeck. AFfe,rcoch /WoDE 3 eMq"'~~~_,_I___--- for unit shutekwn o.rd.

prior to egeedin
Per r # 00I- the P-91nierloc.kg

-

m
frip sef g n t

C CTO - 3.3-12 "n. O,00/?"/02

Vof e- (./n eis | J 2.fl

-
_
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,

.

f RTS instrumentation |

B 3.3.1

BASES

If.
SURVEILLANCE SR 3.3.1.}3
REQUIREMENTS SR3.3,.M.t is the performance of a COT of RTS interlocks(continued)

every[18gmonths.
I| 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.

1 gS $ VEGP
SR 3.3.1.14-

vec,p SPECsFIL 3
Fgr9gep.,l'td SR 3.3.1.j4 is the performance of TADOT of the Manual

h wuo.lreu. dor]
Reactor Trip, CCP beer- "en uco a d the SI Input fromr
ESFAS. ThisTADOTisasdescribedjin R 3.3.1.4, exceptf

h TeoT3W/ that the test is performed every &l months.

p The Frequency is based on the known reliability of the
' Functions and the multichannel redundancy available, and hasggg

f been shown to be acceptable through operating experience.
l shun r s I

M''.' N g tsf he SR is modified by a Note that excludes verification of
l +s"holla.hovef gP i 4 setpoints from the TAD 0T. The Functions affected have no

setpoints associated with them.
opens \qiy or * he #e '

6 breuer 6P p; # **1

thcl.vdin SR 3.3.1.1% A

06 d C g' SR 3.3.1. is the performance of a TADOT of Turbine Trip ,

uhdervc O f 'I' |Functions. This TADOT is as described in SR 3.3.1.4, except
k that this test is narformad f :r t;. ... ... :t.rts. A

{ Note states that this Surveillance is not required if it hasbeen performed within the previous 31 days. Verification of
4 // u ' G 4 c f u p 7 g f ,lJ the Trip Sotpoint does not have to be performed for this

Surveillance. Performance of this test will ensure that theM ood ,3 k 4 M turbine trip Function is OPERABLE prior to taking the
.5buh6 m oss/ pr/#f reactor critical. This test cannot be performed with the
f g. gp reactor at power and must therefore be performed prior to

reactor startup.

uyg(y Wgin|6f|0CN |fIf gg
/ SR 3 . 3.1. MI [
# SR 3.3.1. verifies that the individual channel / trainactuation response times are less than or equal to the

(continued)

90C ST: B 3.3-57 - Pr.. O, 05/G/L
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eNi]O$
DieselFuelOil,LubeOil,3mdStartingAir,QAd

| 3.8.3
:

i 3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air ad MN/CP)j

LCO 3.8.3 The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits for each required diesel1

j generator (DG). M M//b//M 5#pp/ [*Uf
b OPE 6)8LE

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS

____________-------------------------NOTE-=-- -------------------------------

j Separate Condition entry is allowed for each DG.
______________________________________________________________________________

i CONDITION REQUIRED ACTION COMPLETION TIME

de@
A. One more DGs with A.1 Restore fuel oil 48 hours

fuel level level to within
< [33,000] gal and limits.

'.
> [00,"^'.i] gal in
storag tank. _

S A, coo>

j vQ-
B. On or more D ith B .1, Restore lube oil 48 hours

lu e oil inventory inventory to within9

i L(,y.ok3_L < gal and limits.
gal . db

>
'

C. One or more DGs with C.1 Restore fuel oil 7 days-

stored fuel oil total total particulates
particulates within within limit.
limit.'

too6 -s3 1;

(continued)
,

i
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Wen +ilolh
Diesel Fuel Oil, Lube Oil, p6 Starting Air at)dj

3.8.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

I4be.
SR 3.8.3.2 Verify hbi ;tir.; oil inventory is 31 days

t Mg ,

4;; (336 -LCN-Olo05-L
'

SR 3.8.3.3 Verify fuel oil properties of new and In accordance
stored fuel oil are tested in accordance with the Diesel
with, and maintained within the limits of, Fuel Oil
the Diesel Fuel Oil Testing Program. Testing Program j

_ _ m

SR 3.8.3.4 Verify each DG air start receiver pressure 31 days
4e a feeSt psig.

2.l o

SR 3.8.3.5 Check for and remove accumulated water from ys
each fuel oil storage tank.

|

>
SR 3.8.3. For each fuel oil storage tank: 10 years

I a. Drain the fuel oil;

i b. Remove the sediment; and

c. Clean the tank.

t

||"
- - - - - -

-- - - - - - -- - - no re - - d wden DG
NoF re7virecL to be peeformeAccords. nee tu)Y|)
/s re y/ red CPERAB2.6 ft) -|

p g Sca.fdry 3,8.2.
--

_ _ ,

- - .

, _ _ }-

se u.u wy & os mmw.swp i u imas

41 skfsan{M necessey c%p/ )
s,

dchek or; o . sir >r Ws/r/# scfas{b
achosnsp/
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Yen $iIAkib -M
Diesel Fuel Oil, Lube Oil. an& Starting Air d@g

B 3.8.J

d yerikkoon 50ffl US
BASES o p g yr q Q

APPLICABILITY and starting air are required to be within limits when the
(continued) associated DG is required to be OPERABLE. '

O
Qn a sonple afore.9eNAnQ

.
.

ACTIONS .A_d y (gn M fa.nk)
(INSER.T BWA In this Condition, the 7-day fuel oil upply for a DGh not

available. However, the Condition is r tricted to fue' oil
Bu R- t 7- 12.- R I level reductions that maintain at least a day supply -

These circumstances may be caused by events, such as fullf
The. N "'8 "ff

[ d ell o.Ilo W S * RI
load operation required after an inadvertent start while at
minimum required level, or feed and bleed operations, which

time to +r ns Fer may be necessitated by increasing particulate levels or any

{ bL from %e o%ery number of other oil quality degradations.This restriction
ste g e Enk..TieSC allows sufficient time for obtaining the requisite

* yolues a.Te boruL replacement volume and performing the analyses required '

,

M Referene.e' 9. J 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
(f V days), the fact that procedures will be initiated to
obtain replenishment, and the low probability of an event
during this brief period.

g LCA0603-L-

With lube oil inventory < 60& gal, sufficient lubricating
oil to support 7 days of continuous DG operation at full
load conditions may not be available. However, the

These va. Lues condition is restrfeted to lube oil volume reductions that
gp d cA maintain at least a 6 day supply.+ This restriction allows

I Mfe rence 10. sufficient time to obtain the requisite replacement volume.
A period of 48 hours is considered sufficient to complete

L restoration of the required volume prior to declaring the DG
inoperable. This period is acceptable based on the i
remaining capacity (> 6 days), the low rate of usage, the |
fact that procedures will be initiated to obtain
replenishment, and the low probability of an event during
this brief period.

1

(continued)

WOG STS B 3.8-42 Rev. O, 09/28/92
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Diesel Fuel Oil, Lube Oil, aad-Starting Air aAdlj
B 3.8.3

BASES

ACTIONS L.1 (continued)

restoration to the required pressure prior to declaring the
DG inoperable. This period is acceptable based on the

IN6ERT Netc remaining air start capacity, the fact that most DG starts
gp are accomplished on the first attempt, and the low
y ggn probability of an event during this brief period.

oC SM'awt4- 13-9 '
3
* *G/.1 g

ComplethnTimenotWith a R uired Action and associat

re Ohmet, or one or more DG's fuel oilorreasonsotherthanaddressedbyConditionsAlube oil not within

A bo n W u5 fed. through (y,hr one oc<n limits

he associated DG may be incapable of performing
venfilahion s its intende function and must be immediately declared
nopercd)h; inoperable.

- J
-

SURVEILLANCE SR 3.8.3.1 (
*

REQUIREMENTS
This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanke to support eash one.
DG's operation fo 7 days at full load. he 7 day period is
sufficient time to place the unit in a afe shutdown
condition apri tn brina in vanlanichman foal from an offsita
location. 6 LI- 90M ouA. L I 9025)(76 % o F instrumentSpan)
The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low level alarms are
provided and unit operators would be aware of any large uses
of fuel oil ~during this period.

[| food operaHon .W ie & f" O
PSE 9(o_

33
, p \

SR 3.8.3.2 bd Sik ogg_t | [ge/fjgga /0),~

* ". - s Surveil ance ensures a sufficient lube o inventory
Inc.Lu + e rmn movn is ailable to support at 1 st 7 days of full 1 ad
6 ump i L for ft .oper ion for each DG. The gal requirement is based

o p 2. 2- Jonth oG ==f::t== consumption --' - '-r tro, opera _ io "

Ef th; '2Jgmplicit in this SR is the requirement to vr'fyhDin d.te o r 't d ^5
k plus l!,79adl , 95; tbe. th: :4 1. p n transfer the lube oil from its storage

w location to the DG, w e DG lube oil sump does not hold 0 7)'
ha.rnournofvce .

adeauate inventory for 7 da of full load operation withoutconsume- in 7 5

h e r e.9 ecLva.Lu rep resen-- 7
f g qAb lens /soch Corneinec)
W M 006 * W //.,/ -06 g3-l,ne s

(continued)f erence ich g -x
s
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Diesel Fuel Oil, Lube Oil, .and Starting Air,06d
B 3.8.3

BASES

7
SURVEILLANCE SR 3.8.3.5 (continued) |

REQUIREMENTS
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 I

removed during performance of the Surveillance. i

) n>

REFERENCES 1. FSAR, Section .5.4.2

2. Regulatory Guide 1.137.

3. ANSI N195-1976 A pendix B.

4. FSAR, Chapter .

5. FSAR, Chapter 5

I 6. ASTM S n rds: D 05 - 81 ; D975- BI ; D4176- BZ
D15j2d)7f ; D2622 82(D2276 Me%etWr;

7. ASTM Standards, D975, Table 1.

""E 2 i '. ; . ;c.f "- x;.-Y n =1 C e , m ti: v: lcm 607.E[8. O e.id+ec:t
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Definitions
1.1

1.0 USE AND APPLICATION

0- 1.1 Definitions

-------------------------------------NOTE-------------------------------------
The defined terms of this section appear in capitalized type and ar,e
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

i

! Times.

ACTUATION LOGIC TEST An ACTUATION LOGIC TEST shall be the application
of various simulated or actual input combinations
in conjunction with each possible interlock logic
state and the verification of the required logic
output. The ACTUATION LOGIC TEST, as a minimum,
shall include a continuity check of output
devices.

AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized flux

O (AFD) signals between the top and bottom halves of a
two section excore neutron detector.

CHANNEL CALIBRATION A CHANNEL CALIBRATION shall be the adjustment, as
necessary, of the channel so that it responds
within the required range and accuracy to known
inputs. The CHANNEL CALIBRATION shall encompass |

the entire channel, including the required sensor,
alarm, interlock, and trip functions. The CHANNEL
CALIBRATION may be performed by means of any
series of sequential, overlapping calibrations or
total channel steps so that the entire channel is
calibrated.

|

|

|

|

(continued)
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Definitions
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 s. hall linclude, 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
TEST (C0T) actual signal into the channel as close to the

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

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel,
sources, or other reactivity control components
within the reactor vessel with the vessel head
removed and fuel in the vessel. Suspension of
CORE ALTERATIONS shall not preclude completion of
movement of a component to a safe position.

CORE OPERATING LIMITS The COLR is the unit specific document that i

REPORT (COLR) provides cycle speci-fic 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. I

DOSE EQUIVALENT I-131 DOSE EQUIVALENT I-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, I-134,
and I-135 actually present. The thyroid dose

,

conversion factors used for this calculation shall I
be those listed in Table E-7 of Regulatory Guide '

1.109, Rev. 1, NRC, 1977.

|
|

(continued)
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Definitions
1.1

m
1.1 Definitions (continued)

G - AVERAGE $ shall be the average (weighted in proportion to
DISINTEGRATION ENERGY the concentration of each radionuclide in the

reactorcoolantatthetimeofsampling}ofthe
disintegration (ge beta and gamma energies perin MeV) for isotopes, other than
sum of the avera

iodines, with half lives > 14 minutes, making up
at least 95% of the total noniodine activity in i

the coolant.

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time
FEATURE (ESF) RESPONSE interval from when the monitored i

'

TIME parameter exceeds its ESF actuation setpoint at
the channel sensor until the ESF equipment is i

capable of performing its safety function
(i.e., the valves travel to their required I
positions, pump discharge pressures reach their
requiredvalues,etc.). Times shall include i
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
I

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;

(continued)
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Definiti@ns
1.1

1.1 Definitions

LEAKAGE b. Unidentified LEAKAGE
(continued)

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.

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 shall include a
continuity check of each associated slave relay.

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

PHYSICS TESTS PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of
the reactor core and related instrumentation.
These tests are:

(continued)

'
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Definitions
1.1

1.1 Definitions

PHYSICS TESTS a. Described in Chapter 14 of the FSAR;
(continued) ~

b. Authorized under the provisions of
'

10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

PRESSURE AND The PTLR is the unit specific document that
TEMPERATURE LIMITS provides the reactor vessel pressure and
REPORT (PTLR) temperature limits, including heatup and cooldown

rates and the nominal PORV setpoints for the cold
overpressure protection system, for the current
reactor vessel fluence period. These pressure and
temperature limits shall be determined for each
fluence period in accordance with
Specification 5.6.6. Unit operation within these
operating limits is addressed in individual
specifications.

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

O of the upper excore detector calibrated outputs,
or the ratio of the maximum lower excore detector |
calibrated output to the average of the lower
excore detector calibrated outputs, whichever is
greater.

| RATED THERMAL POWER RTP shall be a total reactor core heat transfer
(RTP) rate to the reactor coolant of 3565 MWt.>

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

sensor until loss 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 entire response time is
measured.

>

(continued)
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1.1

1.1 Definitions

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

a. All rod cluster control assemblies-(RCCAs) are
fully inserted except for the single RCCA of
highest reactivity worth, which is assumed to
be fully withdrawn. With any RCCA not capable
of being fully inserted, the reactivity worth
of the RCCA must be accounted for in the
determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the hot zero power
temperatures.

SLAVE RELAY TEST A SLAVE REL/Y 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 TAD 0T shall consist of operating the trip
OPERATIONAL TEST actuating device and verifying the OPERABILITY of
(TAD 0T) required alarm, interlock, and trip functions.

The TADOT shall include adjustment, as necessary,
of the trip actuating device so that it actuates
at the required setpoint within the required
accuracy.

O
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Definitions
1.1

( Table 1.1-1 (page 1 of 1)
'

MODES

% RATED AVERAGE
REACTIVITY THERNA REACTOR COOLANT

POWER 3a(1TEMPERATURE ;MODE TITLE CONDITION

(k.tr) ( F) |

1 Power Operation 2 0.99 >5 NA

2 Startup 2 0.99 s5 NA

;
3 Hot Standby < 0.99 NA 2 350

j, 4 HotShutdown(b) < 0.99 NA 350 > T.,,> 200
.

5 Cold Shutdown (b) < 0.99 NA s 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.

|

;

!
1

.

.

: O
Vogtle Units 1 and 2 1.1-7 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)
.



Logical Conn:cters
1.2

g1.0 USE AND APPLICATION

1.2 Logical Connectors

PURPOSE The purpose of this section is to explain the mea,ning of
logical connectors.

~

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

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
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 i
Time, Surveillance, or Frequency. ,

|
.

EXAMPLES The following examples illustrate the use of logical
connectors.

(continued)
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Logical Connsctors
1.2

l 1.2 Logical Connectors

EXAMPLES EXAMPLE 1.2-1 LOGICAL CONNECTORS
(continued)2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME.

4

| A. LC0 not met. A.1 Verify . . .

i AND

A.2 Restore . . .
I

4

!

In this example the logical connector AND is used to
indicate that when in Condition A, '.>otn Required Actions A.1
and A.2 must be completed.

.

O

1

i

l

l
1

(continued)
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Logical Conn:ctors
1.2

1.2 Logical Connectors

EXAMPLES EXAMPLE 1.2-2 MULTIPLE LOGICAL CONNECTORS

(continued)
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LC0 not met. A.1 Trip . . .

M

A.2.1 Verify . . .

AND

A.2.2.1 Reduce . . .

M

A.2.2.2 Perform . . .

M

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 M 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
0_R indicates that A.2.2.1 and A.2.2.2 are alternative
choices, only one of which must be performed.

O
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Completicn Times |
1.3 l

1.0 USE AND APPLICATION

1.3 Completion Times i

|
'

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

,

BACKGROUND Limiting Conditions for Operation (LCOs) specify minimum I
requirements for ensuring safe operation of the unit. The '

ACTIONS associated with an LC0 state Conditions that
typically describe the ways in which the requirements of the
LC0 can fail to be met. Specified with each stated
Condition are Required Action (s) and Completion Time (s).

.

l

|

DESCRIPTION The Completion Time is the amount of time allowed for ;

completing a Required Action. It is referenced to the time
of discovery of a situation (e.g., inoperable equipment or
variable not within limits) that requires entering an
ACTIONS Condition unless otherwise specified, providing the
unit is in a MODE or specified condition stated in the

7(V
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 LC0 Applicability.

If situations are discovered that require entry into more
than one Condition at a time within a single LC0 (multiple
Conditions), the Required Actions for each Condition must be
performed within the associated Completion Time. When ina

multiple Conditions, separate Completion Times are tracked4

for each Condition starting from the time of discovery ofi

I the situation that required entry into the Condition.
! Once a Condition has been entered, subsequent trains,

subsystems, components, or variables expressed in the
Condition, discovered to be inoperable or not within limits,
will not result in separate entry into the Condition, unless*

j 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.

(continued)
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1.3

1.3 Completion Times g
DESCRIPTION However, when a subseauent train, subsystem, component, or

(continued) variable expressed in the Condition is discovered to be
inoperable or not within limits, the Completion Time (s) may
be extended. To apply this Completion Time extension, two
criteria must first be met. The subsequent inoperability:

a. Must exist concurrent with the first inoperability;
and

b. Must remain inoperable or not within limits after the
first inoperability is resolved.

The total Completion Time allowed for completing a Required
Action to address the subsequent inoperability shall be
limited to the more restrictive of either:

a. The stated Completion Time, as measured from the
initial entry into the Condition, plus an additional
24 hours; or

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

The above Completion Time extensions do not apply to those
Specifications that have exceptions that allow completely
separate re-entry into the Condition (for each train,
subsystem, component, or variable expressed in the
Condition) and separate tracking of Completion Times based
on this re-entry. These exceptions are stated in individual
Specifications.

The above Completion Time extension does not apply to a
Completion Time with a modified " time zero." This modified
" time zero" may be expressed as a repetitive time
(i.e., "once per 8 hours," where the Completion Time is
referenced from a previous completion of the Required Action
versus the time of Condition 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.

.

|

1 (continued)
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Completion Times
1.3

1.3 Completion Times (continued)

EXAMPLES The following examples illustrate the use of Completion
Times with different types of Conditions and changing
Conditions.

,

EXAMPLE 1.3-1 COMPLETION TIMES

ACTIONS

CONDITION' REQUIRED ACTION COMPLETION TIME

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

Action and i
associated AND ,

Completion !
- Time not B.2 Be in MODE 5. 36 hours I

met.

i

Condition B has two Required Actions. Each Required ActionO has its own separate Completion Time. Each Completion Time j

is referenced to the time that Condition B is entered. - ;

1

The Required Actions of Condition B are to be in MODE 3 i

within 6 hours AND in MODE 5 within 36 hours. A total of
6 hours is allowed for reaching MODE 3 and a total of
36 hours (not 42 hours) is allowed for reaching MODE 5 from
the time that Condition B was entered. If MODE 3 is reached
within 3 hours, the time allowed for reaching MODE 5 is the
next 33 hours because the total time allowed for reaching
MODE 5 is 36 hours.

'

If Condition B is entered while in MODE 3, the time allowed
for reaching MODE 5 is the next 36 hours.

(continued)
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|1.3

1.3 Completion Times g
EXAMPLES EXAMPLE 1.3-2 CONDITIONS AND LC0 3.0.3 ENTRY / COMPLETION

(continued) TIME CLOCK / COMPLETION TIME EXTENSION

.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

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

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

Completion
Time not B.2 Be in H0DE 5. 36 hours
met.

O
When a pump is declared inoperable, Condition A is entered.
If the pump is not restored to OPERABLE status within
7 days, Condition B is also entered and the Completion Time
clocks for Required Actions B.1 and B.2 start. If the
inoperable pump is restored to OPERABLE status after
Condition B is entered, Conditions 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. LC0 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 LC0 3.0.3 is entered, but continues to be tracked from
the time Condition A was initially entered.

|

(continued)

O|
'
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1.3

1.3 Completion Times

EXAMPLES While in LC0 3.0.3, if one of the inoperab'.e pumps is
(continued) restored to OPERABLE status and the Completion Time for

Condition A has not expired, LC0 3.0.3 may be exi,ted and
operation continued in accordance with Condition A.

While in LC0 3.0.3, if one of the inoperable pumps is
restored to OPERABLE 5tatus and the Completion Time for
Condition A has expired, LC0 3.0.3 may be exited and
operation continued in accordance with Condition B. The
Completion Tinie 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.

O

(continued-)
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1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3 MULTIPLE FUNCTION COMPLETION TIMES /
(continued) SEPARATE COMPLETION TIMES

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One A.1 Restore 7 days
Function X Function X train
train to OPERABLE A@
inoperable. status.

10 days from
discovery of
failure to meet
the LC0

B. One B.1 Restore 72 hours
Function Y Function Y train
train to OPERABLE AND

inoperable. status.
10 days from
discovery of
failure to meet
the LC0

1
l

C. One C.1 Restore 72 hours 1

Function X Function X train 1

train to OPERABLE !
1inoperable. status.

AND QR

One C.2 Restore 72 hours i

Function Y Function Y train I

train to OPERABLE
inoperable. status.

(continued)
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Completion Times
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 concu'rrently
applicable. The Completion Times for Condition A and i

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

3second train was declared inoperable (i.e., the time the
situation described in Condition C was discovered).

If Required Action C.2 is completed within the specified
Completion Time, Conditions B and C are exited. If the
Completion Time for Required Action A.1 has not expired,
operation may continue in accordance with Condition A. The
remaining Completion Time in Condition A is measured from )

,

the time the affected train was declared inoperable (i.e.,
initial entry into Condition A).

The Completion Times of Conditions A and B are modified by a !
logical connector with a separate 10 day Completion Time |^s measured from the time it was discovered the LC0 was not

'

met. In this example, without the separate Completion Time, )it would be possible to alternate between Conditions A, B,
and C in such a manner that operation could continue
indefinitely without ever restoring systems to meet the LCO.
The separate Completion Time modified by the phrase "from
discovery of failure to meet the LC0" 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 LC0 was initially not met,
instead of at the time the associated Condition was entered.

(continued)
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1.3 Completion Times g
EXAMPLES EXAMPLE 1.3-4 MULTIPLE COMPONENT CONDITIONS / COMPLETION

(continued) TIMES / COMPLETION TIME EXTENSIONS
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restorevalve(s) 4 hours
valves to OPERABLE
inoperable. status.

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
met.

A single Completion Time is used for any number of valves
inoperable at the same time. The Completion Time associated
with Condition A is based on the initial entry into
Condition A and is not tracked on a per valve basis.
Declaring subsequent valves inoperable, while Condition A is
still in effect, does not trigger the tracking of separate
Completion Times.

Once one of the valves has been restored to OPERABLE status,
the Condition A Completion Time is not reset, but continues
from the time the first valve was declared inoperable. The
Completion Time may be extended if the valve restored to
OPERABLE status was the first inoperable valve. The
Condition A Completion Time may be extended for up to
4 hours provided this does not result in any subsequent
valve being inoperable for > 4 hours.

If the Completion Time of 4 hours (including the extension)
expires while one or more valves are still inoperable,
Condition B is entered.

(continued)
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O
/Q 1.3 Completion Times

EXAMPLES EXAMPLE 1.3-5 SEPARATE CONDITION ENTRY
(continued)

ACTIONS
,

----------------------------NOTE----------------------------
Separate Condition entry is allowed for each inoperable
valve.
__...__________________ ____________________. ___...________

CONDITION REQUIRED ACTION COMPLETION TIME

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

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated ANDg'

( Completion
'- Time not B.2 Be in MODE 4. 12 hours

met.

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 declared inoperable,
Condition A is entered and its Completion Time starts. If

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

(continued),-s ,
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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 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.

O

(continued)

O
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Completion Times
1.3 )

1

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-6 MULTIPLE ACTIONS WITHIN A CONDITION /
(continued) COMPLETION TIME EXTENSIONS ;

'

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

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

9.B

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

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

O Completion
Time not
met.

Entry into Condition A offers a choice between Required
Action A.1 or A.2. Required Action A.1 has a "once per"
Completion Time, which qualifies for the 25'4 extension, per
SR 3.0.2, to each performance after the initial performance.
The initial 8-hour interval of Reyuired 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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1.3 Completion Times

EXAMPLES EXAMPLE 1.3-7 MULTIPLE ACTIONS WITHIN A CONDITION /
(continued) COMPLETION TIME EXTENSIONS

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

A. One A.1 Verify affected I hour
subsystera subsystem
inoperable, isolated. AND

IOnce per
8 hours
thereafter i

AND

A.2 Restore subsystem 72 hours |
Ito OPERABLE

status.

O
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.

(continued)
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Completion Times
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-7 (continued)

If after Condition A is ente'ed, Required Action A.1 is notr
met within either the initial I hour or any subse'quent
8-hour interval from the previous performance (plus the
extension allowed by SR 3.0.2), Condition B is entered. The
Completion Time clock for Condition A does not stop after
Condition B is entered, but continues from the time
Condition A was initially entered. If Required Action A.1
is met after Condition B is entered, Condition B is exited
and operation may continue in accordance with Condition A,
provided the Completion Time for Required Action A.2 has not
expired.

1
i
'

IMMEDIATE When "Immediately" is used as a Completion Time, the
COMPLETION TIME Required Action should be pursued without delay and in a

controlled manner.

1

I
p '

O
|

|
i

O
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|
1.0 USE AND APPLICATION I

1.4 Frequency

PURPOSE The purpose of this section is to define the prop,er 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 j

associated LCO. An understanding of the correct application 1

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 LC0 is within its Applicability, represent
potential SR 3.0.4 conflicts. To avoid these conflicts, the ,

SR (i.e., the Surveillance or the Frequency) is stated such i
that it is only " required" when it can be and should be i

performed. With an SR satisfied, SR 3.0.4 imposes no |

restriction.

EXAMPLES The following examples illustrate the various ways that
Frequencies are ipecified. In these examples, the
Applicability of the LC0 (LC0 not shown) is MODES 1, 2,
and 3.

(continued)
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Frzquency
1.4

1.4 Frequency

EXAMPLES EXAMPLE 1.4-1 SINGLE FRE0VENCY

| (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, aO 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 LC0 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. I

1

|

(continued)
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1.4 i

|

1.4 Frequency

EXAMPLES EXAMPLE 1.4-2 MULTIPLE FRE0VENCIES
(continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

AND

24 hours
thereafter

Example 1.4-2 has two Frequencies. The first is a one time
performance Frequency, and the second is of the type shown
in Example 1.4-1. The logical connector "AND" indicates
that both Frequency requirements must be met. Each time
reactor power is increased from a power level < 25% RTP to
2 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 extension allowed by SR 3.0.2.
"Thereafter" indicates future performances must be
established per SR 3.0.2, but only after a specified
condition is first met (i.e., the "once" performance in this
example). If reactor power decreases to < 25% RTP, the
measurement of both intervals stops. New intervals start
upon reactor power reaching 25% RTP.

(continued) e
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1.4 Frequency

EXAMPLES EXAMPLE 1.4-3 FRE0VENCY BASED ON A SPECIFIED CONDITION
(continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

------------------NOTE------------------
Not required to be performed until
12 hours after 2 25% RTP.
________________________________________

Perform channel adjustment. 7 days

.

The interval continues, whether or not the unit operation is
( < 25% RTP between performances.

As the Note modifies the required performance of the
Surveillance, it is construed to be part of the "specified
Frequency." Should the 7 day interval be exceeded while
operation is < 25% RTP, this Note allows 12 hours after
power reaches 2 25% RTP to perform the Surveillance. The
Surveillance is still considered to be performed within the
"specified Frequency." Therefore, if the Surveillance were
not performed within the 7 day (plus the extension allowed
by SR 3.0.2) interval, but operation was < 25% RTP, it would
not constitute a failure of the SR or failure to meet the
LCO. Also, no violation of SR 3.0.4 occurs when changing
MODES, even with the 7 day Frequency not met, provided
operation does not exceed 12 hours with power 2 25% RTP.

Once the unit reaches 25% RTP, 12 hours would be allowed for
completing the Surveillance. If the Surveillance were not
performed within this 12 hour interval, there would then be
a failure to perform a Surveillance within the specified
Frequency and the provisions of SR 3.0.3 would apply.
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SLs
2.0

'

2.0 SAFETY LIMITS (SLs)
:

2.1 SLs
,

2.1.1 Reactor Core SLs
,

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

4

2.1.2 RCS Pressure SL,

1

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

.

2.2 SL Violations

2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3
within 1 hour.*

2.2.2 If SL 2.1.2 is violated:
,

! 2.2.2.1 In MODE 1 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.

| 2.2.3 Within 1 hour notify the NRC Operations Center, in accordance with
t 10 CFR 50.72.
.

2.2.4 Within 24 hours, notify the General Manager-Nuclear Plant and
Vice President-Nuclear,

2.2.5 Within 30 days a Licensee Event Report (LER) shall be prepared andj

i submitted to the NRC pursuant to 10 CFR 50.73.

I 2.2.6 Operation of the unit shall not be resumed until authorized by the
j NRC.

i

!
k:\wp\vegptsip\2

| v
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LC0 Applicability
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LC0 3.0.1 LCOs.shall be met during the MODES or other specified
conditions in the Applicability, except as provided in
LC0 3.0.2.

,

LC0 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 LC0 3.0.5 and LC0 3.0.6.

If the LC0 is met or is no longer applicable rior to
expiration of the specified Completion Time (s , completion
of the Required Action (s) is not required unless otherwise
stated.

LC0 3.0.3 When an LC0 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 LC0 is not
applicable. Action shall be initiated within 1 hour to

7
(O

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 LC0 or ACTIONS, completicr.
of the actions required by LC0 3.0.3 is not required.

LC0 3.0.3 is only applicable in MODES 1, 2, 3, and 4.

LC0 3.0.4 When an LC0 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

(continued)
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LC0 Applicability
3.0

3.0 LC0 APPLICABILITY

LC0 3.0.4 operation in the MODE or other specified condition in the
(continued) 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. These exceptions allow entry
into MODES or,other specified conditions in the
Applicability when the associated ACTIONS to be entered
allow unit operation in the MODE or other specified
condition in the Applicability only for a limited period of
time.

LC0 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 LC0 3.0.2 for the system
returned to service under administrative control to perform
the testing required to demonstrate OPERABILITY.

LC0 3.0.6 When a supported system LC0 is not met solely due to a
support system LC0 not being met, the Conditions and
Required Actions associated with this supported system are
not required to be entered. Only the support system LC0
ACTIONS are required to be entered. This is an exception to
LC0 3.0.2 for the supported system. In this event,
additional evaluations and limitations may be requir'ed 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 LC0 3.0.2.

(continued)
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LC0 Applicability
3.0

3.0 LC0 APPLICABILITY (continued)

LLO 3.0.7 Test Exception LC0 3.1.8 allows specifisd Technical
Specification (TS) requirements to be changed to permit
perfonnance c: special tests and operations. Unless
otherwise specified, all other TS requirements re' main
unchanged. Compliance with the Test Exception LC0 is
optional. When the Test Exception LC0 is desired to be met
but is not met, the ACTIONS of the Test Exception LC0 shall
be met. When the Test Exception LC0 is not desired to be
met, entry into a MODE or other specified condition shall be
made in accordance 1.ith the other applicable specifications.

LC0 3.0.8 Unless specifically noted, all the information provided in
the LC0 including the associated ACTION requirements shall
apply to each unit individually. In those cases where a
specification makes reference to systems or components which
are shared by both units, the affected systems or components
will be clearly identified in parentheses or footnotes
declaring the reference to be " common." Whenever the LC0
refers to systems or components which are com,non, the ACTION ,

requirements will apply to both units simultaneously. (This j
will be indicated in the ACTION section.) Whenever certain iO portions of a specification refer to systems, components, |

operating parameters, setpoints, etc., which are different
for each unit, this will be identified in parentheses or |

footnotes or in the Applicability section as appropriate. l

!
!

l

I

O
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SR Applicability
3.0

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
perform a Surveillance within the specified Frequency shall
be failure to meet the LC0 except as provided in SR 3.0.3.
Surveillances do not have to be performed on inoperable
equipment or variables outside specified limits.

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 specified
condition of the Frequency is met.

For Frequencies specified as "once," the above interval
extension does not apply.

If a Completion Time requires periodic performance va a
"once per . . ." basis, the above Frequency extension
applies to each performance after the initial performance.

Exceptions to this Specification a'e 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 LC0 not met may be delayed, from
the time of discovery, up to 24 hours or up to the limit of
the specified Frequency, whichever is less. This delay
period is permitted to allow performance of the
Surveillance.

If the Surveillance is not performed within the delay
period, the LC0 must immediately be declared not met, and
the applicable Condition (s) must be entered.

(continued)
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SR Applicability
3.0 i

3.0 SR APPLICABILITY

SR 3.0.3 When.the Surveillance is performed within the delay period
(continued) and the Surveillance is not met, the LC0 must immediately be i

declared not met, and the applicable Condition (s),must be
entered.

SR 3.0.4 Entry into a MODE or other specified condition in the
Applicability of an LC0 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.

M /WP/VEGPTSIP/3

|

O
I

:

:

O
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t

SDM
3.1.1

3.1 REACTIVITY CONTROL SYSTEMS i

3.1.1 SHUTDOWN MARGIN (SDM)

'LC0 3.1.1 SDM shall be 2 the limit specified in the COLR.

|

| APPLICABILITY: MODES 3, 4, and 5.

!

ACTIONS

| CONDITION REQUIRED ACTION COMPLETION TIME

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

restore SDM to within
l limit.

.

O
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.1.1 Verify SDM is 2 the limit specified in the 24 hours
COLR.

O,

| Vogtle Units I and 2 3.1-1 Amendment No. 94 (Unit 1
Amendment No. 72 (Unit 2
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Core R: activity
3.1.2

|
.

3.1 REACTIVITY CONTROL SYSTEMS

3.1.2 Core Reactivity

LC0 3.1.2 The measured core reactivity shall be within 1% Ak/k of
predicted values.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Measured core A.1 Reevaluate core 72 hours
reactivity not within design and safety
limit. analysis, and

determine that the
reactor core is
acceptable for
continued operation.

A.2 Establish appropriate 72 hours
,

operating |
restrictions and SRs. ,

1

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion -

Time not met.

|

|

|

|

O'
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|

Core Reactivity
3.1.2

1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY ,

|

SR 3.1.2.1 -------------------NOTE-------------------- I,

The predicted reactivity values may be
adjusted (normalized) to correspond to the
measured core reactivity prior to exceeding ;

a fuel burnu |

days (EFPD) p of 60 effective full powerafter each fuel loading.
.______.......____...._______....._______..

Verify measured core reactivity is within Once prior to
,

1% Ak/k of predicted values. entering MODE 1 |
after each
refueling

AND

31 EFPD
'

thereafter upon
achieving 60 1

EFPD
-

O

O
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MTC |
3.1.3 l

i

3.1 REACTIVITY CONTROL SYSTEMS

|3.1.3 Moderator Temperature Coefficient (MTC)

l

LC0 3.1.3 The MTC shall be maintained within the beginning of cycle
'

life (BOL) limit and the end of cycle life (E0L) Timit
specified in the COLR. The maximum upper limit shall be
less positive than + 0.7 x 10" Ak/k/ F for power levels up
to 70% RATED THERMAL POWER with a linear ramp to 0 Ak/k/*F
at 100% RATED THERMAL POWER.

APPLICABILITY: MODE 1 and MODE 2 with k,,,;2: 1.0 for the BOL limit,
,

MODES 1, 2, and 3 for the E0L limit.

ACTIONS

- CONDITION REQUIRED ACTION COMPLETION TIME

A. MTC not within BOL A.1 Establish 24 hours
limit. administrative

withdrawal limits for
control banks to &
maintain MTC within W
limit.

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

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

O
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MTC
3.1.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.3.1 Verify MTC is within BOL limit. Once prior to
entering MODE 1
after each
refueling

SR 3.1.3.2 -------------------NOTES-------------------
1. Not required to be performed until

7 EFPD after reaching the equivalent
of an equilibrium RTP all rods out
(AR0) boron concentration of 300 ppm.

*

2. If the MTC is more negative than the
300 ppm Surveillance limit (not LCO
limit) specified in the COLR,
SR 3.1.3.2 shall be repeated once per
14 EFPD during the remainder of the
fuel cycle.

U 3. SR 3.1.3.2 need not be repeated if the
MTC measured at the equivalent of
equilibrium RTP-AR0 boron
concentration of s 60 ppm is less
negative than the 60 ppm Surveillance
limit specified in the COLR.

___________________________________________

Verify MTC is within E0L limit. Once each cycle

O
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Rod Group Alignment LiQits.

3.1.4

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits

LC0 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

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more rod (s) A.1.1 Verify SDM is 2 the 1 hour
untrippable. limit specified in

the COLR.

M

A.1.2 Initiate boration to I hour &
restore SDM to within T
limit.

AND

A.2 Be in MODE 3. 6 hours

B. One rod not within B.1.1 Verify SDM is 2 the 1 hour
alignment limits. limit specified in

the COLR.

M

(continued)
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Rod Group Alignment Limits
3.1.4 .

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.1.2 Initiate boration to I hour
'

restore SDM to within
limit.

AND

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

AND

B.3 Verify SDM is 2 the Once per
limit specified in 12 hours
the COLR.

AND

B.4 Perform SR 3.2.1.1. 72 hours

AND

B.5 Perform SR 3.2.2.1. 72 hours

AND

i

B.6 Reevaluate safety 5 days |
analyses and confirm i

results remain valid
for duration of
operation under these ;

conditions. |

(continued)
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Rod Group Alignment Linits
3.1.4

ACTIONS (continued) g
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.I.1 Verify SDM is 2: the 1 hour
within alignment limit specified in
limit. the COLR.

OB

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

AND
1

D.2 Be in MODE 3. 6 hours

_ O'
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

AND

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

(continued)
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Rod Group Alignment Limits
3.1.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

~

SR 3.1.4.2 Verify rod freedom of movement 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 Prior to
physical fully withdrawn position, is reactor
s 2.7 seconds from the beginning of decay criticality
of stationary gripper coil voltage to after each
dashpot entry, with: removal of the

reactor head
a. T.,,2 551 F; and

b. All reactor coolant pumps operating.

O

O
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Shutdown Bank Insertion Liaits
3.1.5

g3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits

LC0 3.1.5 Each shutdown bank shall be within insertion limits
specified in the COLR.

'

APPLICABILITY: MODES 1 and 2

----------------------------NOTE----------------------------
This LC0 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 2: the 1 hour
banks not within limit specified in
limits. the COLR.

9m
A.1.2 Initiate boration to 1 hour

restore SDM to within
limit.

AND

A.2 Restore shutdown 2 hours
banks to within
limits.

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

I
1

!

l
i
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Shutdown Bank Insertion Limits
3.1.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.5.1 Verify each shutdown bank is within the 12 ho.urs
insertion limits specified in the COLR.

O

I
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iControl Bank Instrtion Limits -

3.1.6 |
1

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Control Bank Insertion Limits |
1

|

LC0 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,u 2 1.0.

----------------------------NOTE----------------------------
This LC0 is not applicable while performing SR 3.1.4.2.
____________________________________________________________

.

|
ACTIONS :

1

CONDITION f# QUIRED ACTION COMPLETION TIME
1

|

A. Control bank insertion A .1. '. verify SDM is 2 the 1 hour |
limits not met. limit specified in i

the COLR.

OR !
|

A.1.2 Initiate boration 10 1 hour |
restore SDM to wi nin |
limit. |

|

'
AND

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

(continued)
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,

Control Bank Insertion Limits
i 3.1.6

ACTIONS (continued)

| CONDITION REQUIRED ACTION COMPLETION TIME

|
;

| B. Control bank sequence B.1.1 Verify SDM is 2: the 1 hour
'

; or overlap limits not limit specified in
met. the COLR.

E
B.1.2 Initiate boration to 1 hour

; restore SDM to within
j limit.

E
B.2 Restore control bank 2 hours'

! sequence and overlap
! to within limits.

!,

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

associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.6.1 Verify estimated critical control bank Within 4 hours
position is within the limits specified in prior to
the COLR. achieving

criticality

(continued)
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Control Bank Insertion Limits
3.1.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.1.6.2 Verify each control bank insertion is 12 hoprs
within the limits specified in the COLR.

AND

Once within
4 hours and
every 4 hours
thereafter when
the rod
insertion limit
monitor is
inoperable

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

O

i

!

,

I

0,
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Rod Position Indication
3.1.7 ;

1

1

() 3.1 REACTIVITY CONTROL SYSTEMS !

3.1.7 Rod Position Indication
4

l

LC0 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

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each group with no more than one
inoperable rod position indicator in the group and for each bank with no more
than one inoperable demand position indicator in the bank.
______..._____..__________.._..._____.....................___________________.

CONDITION REQUIRED ACTION COMPLETION TIME

(''} A. One DRPI per group A.1 Verify the position Once per
\s - inoperable for one or of the rods with 8 hours

more groups. inoperable position
indicators by using
movable incore
detectors.

DB

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

B. One or more rods with B.1 Verify the position 8 hours
inoperable DRPIs have of the rods with
been moved in excess inoperable DRPIs by
of 24 steps in one using movable incore
direction since the detectors,

last determination of
the rod's position.

DB

(continued)
A
b
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Rod Position Indication
3.1.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2 Reduce THERMAL POWER 8 hours
'

to s 50% RTP.

C. One demand position C.1.1 Verify by Once per
indicator per bank administrative means 8 hours

' inoperable for one or all DRPIs for the
more banks. affected banks are

'

OPERABLE.

AND

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

I
C.2 Reduce THERMAL POWER 8 hours |

to s 50% RTP.

D. Required Action and 0.1 Be in MODE 3. 6 hours |
associated Completion i

Time not met. |

|

|

9'
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i

Rod Position Indication
3.1.7 |

I-

|
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY -l

|
|

SR 3.1.7.1 verify each DRPI agrees within 12 steps of 18 months |
the group demand position for the full '

indicated range of rod travel. |
,

O 1

O
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PHYSICS TESTS Exceptions - MODE 2
3.1.8

3.1 REACTIVITY CONTROL SYSTEMS

3.1.8 PHYSICS TESTS Exceptions - MODE 2

LC0 3.1.8 During the performance of PHYSICS TESTS, the requirements of

LC0 3.1.3, " Moderator Temperature Coefficient (MTC)";
LC0 3.1.4, " Rod Group Alignment Limits";
LC0 3.1.5, " Shutdown Bank Insertion Limits";
LC0 3.1.6, " Control Bank Insertion Limits"; and,

LC0 3.4.2, "RCS Minimum Temperature for Criticality"

may be suspended, provided:

a. THERMAL POWER is maintained s 5% RTP. |

b. RCS lowest loop average temperature is 2 541 F; and

I- c. SDM is 2 the limit specified in the COLR.

APPLICABILITY: MODE 2 during PHYSICS TESTS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME-

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

AND
i

A.2 Suspend PHYSICS TESTS 1 hour
exceptions.

,

B. THERMAL POWER not B.1 Open reactor trip Immediately ,

within limit. breakers.
,

1

(continued) I
I

|

1

O|
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PHYSICS TESTS Exceptions - MODE 2 |
3.1.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME 1

C. RCS lowest loop C.1 Restore RCS lowest 15 minutes
average temperature loop average '

not within limit. temperature to within l

limit. |

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

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

O SR 3.1.8.1 Perform a CHANNEL OPERATIONAL TEST on power Within 12 hours
range and intermediate range channels per prior to
SR 3.3.1.7, SR 3.3.1.8, and Table 3.3.1-1. initiation of

PHYSICS TESTS

_

SR 3.1.8.2 Verify the RCS lowest loop average 30 minutes
temperature is 2 541 F. j

SR 3.1.8.3 Verify SDM is 2 the limit specified in the 24 hours
COLR.

i

'

f
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l

3.n(Z)
F

2.1

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel Factor (F (Z)) (F Methodology) In q
1

| LC0 3.2.1 F (Z) shall be within the steady state and transient limitsn '

specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fn(Z)notwithin A.1 Reduce THERMAL POWER 15 minutes
steady state limit. 2 1% RTP for each

1% Fq(Z) exceeds
steady state limit.

AND

(9 A.2 Reduce Power Range 8 hours
V Neutron Flux - High

trip setpoints 2 1%
for each 1% F (Z) In
exceeds steady state

'

limit.

| AND

A.3 Reduce Overpower AT 72 hours
trip setpoints 2 1%
for each 1% F (Z)n
exceeds steady state
limit.

AND

A.4 Perform SR 3.2.1.1. Prior to
increasing
THERMAL POWER
above the limit
of Required

,

Action A.1 '

I (continued)
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3.n(Z)
F

2.1

ACTIONS (continued) '

CONDITION REQUIRED ACTION COMPLETION TIME

B. F(Z)notwithin B.1 Reduce AFD limits 2 hoursn
transient limit. 2 1% for each -

1% Fq(Z) exceeds
transient limit and
control AFD within
reduced limits.

1

C. Required Action and C.1 Be in MODE 2. 6 hours ;

associated Completion
Time not met.

1
l

O

1

i

;

O
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3.n(Z)
F

2.1

t

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.1.1 Verify F (Z) is within steady state limit. Once 'after eachn refueling after
achievina
equilibrium
conditions at
any power level
exceeding
50% RTP

AND

Once after
achieving
equilibrium
conditions
after
exceeding, by
2 20% RTP, the
THERMAL POWER

at which Fn(Z)

O was last
verified

AND

31 EFPD
thereafter

(continued)
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Fo(Z)
3 .'2 .1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
.

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

If measurements indicate '

. .

Fo(Z)maximum over Z
.K(Z) .

has increased since the previous evaluation of
F (Z):n

a. Increase F (Z) by an appropriate penaltyn
factor specified in the COLR and verify
this value is within the trensient limits;
or

b. Repeat SR 3.2.1.2 once per 7 EFPD until
either a. above is met or two successive
flux maps indicate

. .

Fo(Z)maximum over Z
_K(Z) ,

Ihas not increased.

___...________________________________________

|Verify F (Z) is within transient limit. Once after each9 j

refueling after I

achieving
equilibrium
conditions at |
any power level i

exceeding 50%
RTP

AND |

(continued)
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i

3.n(Z)
F

2.1 j
i

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

|

SR 3.2.1.2 (continued) Once'after
achieving

,

equilibrium
I conditions
I after

exceeding, by
2: 20% RTP, the
THERMAL POWER

at which F (Z)q
was last
verified

AND

31 EFPD
thereafter

I
_ l

|
|

l,

)
i

|

l
|

|

|

|

O
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FL
3.2.2

3.2 POWER DISTRIBUTION LIMITS

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FL)

LC0 3.2.2 FL shall be within the limits'specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

----NOTE--------- A.1.1 Restore FL to within 4 hoursA.
-h-iredActionsA.2Re u limits.
and A.3 must be
completed whenever OR
Condition A is
entered. A.1.2.1 Reduce THERMAL POWER 4 hours

to < 50% RTP.----------------------

FL not within limits. AND

e 8 hours
A.1.2.2ReducePowerRan!ghNeutron Flux - H

trip setpoints to
s;55% RTP.

AND

A.2 Perform SR 3.2.2.1. 24 hours

AN_0

(continued)
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F5s
3.2.2

j ACTIONS

! CONDITION REQUIRED ACTION COMPLETION TIME
i

; A. (continued) A.3 .-------NOTE---------
j THERMAL POWER does

'

not have to be<

reduced to comply
with this Required.

2 Action.
.....................

; Perform SR 3.2.2.1.
t

| Prior to
: THERMAL POWER

| exceeding
; 50% RTP
;

I m
!

: Prior to
!. THERMAL POWER

! exceeding -

| 75% RTP

| AND

s

24 hours after
THERMAL POWER

*

reaching
2: 95% RTP

i
?

I

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

i Time not met.
:
"
,

!
1

!
l

:

|
i
8

i

!
i
:

iO ,

| Vogtle Units 1 and 2 3.2-7 Amendment No. 94 (Unit 1) )
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FL
3.2.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.2.1 Verify FL is within limits specified in the Once after each
COLR. refueling prior

to THERMAL
POWER exceeding
75% RTP

AND

31 EFPD
thereafter

O

,

O
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AFD (RAOC Methodology)
3.2.3 |

3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control (RA0C)
Methodology)

LC0 3.2.3 The AFD shall be maintained within the limits specified in
the COLR.

----------------------------NOTE----------------------------
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 POWER 30 minutes
to < 50% RTP.

O ,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

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

AND

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

O
IVogtle Units 1 and 2 3.2-9 Amendment No. 94 (Unit 1)
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1

QPTR
3.2.4

|

g3.2 POWER DISTRIBUTION LIMITS

3.2.4 QUADRANT POWER TILT RATIO (QPTR)

LC0 3.2.4 The QPTR shall be s 1.02.
.

'

i

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

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. ------NOTE------ A.1 Limit THERMAL POWER 2 hours
Required Action A.6 to 2 3% below RTP for
must be completed each 1% of QPTR ,

whenever Required > 1.00. '

Action A.5 is
implemented. AND
__________________

A.2.1 Perform SR 3.2.4.1. Once per
QPTR not within limit. 12 hours

AND

|hA.2.2 Limit THERMAL POWER -----NOTE------
to 2 3% below RTP for for performances
each 1% QPTR > 1.00. of Required

Action A.2.2 the
Completion Time
is measured from
the completion
of SR 3.2.4.1.
_______________

2 hours

AND

A.3 Perform SR 3.2.1.1 Within 24 hours
and SR 3.2.2.1. after achieving

equilibrium
conditions with
THERMAL POWER
limited by
Required Actions
A.1 and A.2.2

(continued)
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QPTR |
3.2.4

O ac'ioas

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) AND
.

Once per 7 days
thereafter

AND

A.4 Reevaluate safety analyses Prior to
and confim results remain increasing
valid for duration of THERMAL POWER
operation under this above the limit
condition. of Required

Action A.1 and
A.2.2 |

AND
.

!

IA.5 --------NOTE---------
Perfom Required
Action A.5 only after
Required Action A.4 is
completed.

i.....................

V Calibrate excore detectors Prior to j

to show QPTR = 1.00. increasing '

THERMAL POWER
above the limit |

iof Required
Action A.1 and
A.2.2

b!LD

A.6 --------NOTE---------
Perform Required ;

Action A.6 only after 4

Required Action A.5 is
completed.
.....................

Perform SR 3.2.1.1 and -----NOTE----
SR 3.2.2.1. Only one of the

following
Cmpletion Times,
whichever becomes
applicable first,
must be met.
.............

(continued)
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QPTR
3.2.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued)
'

Within 24 hours
after reaching RTP

@

Within 48 hours
after increasing
THERMAL POWER

above the limit of
Required Action
A.1 and A.2.2

B. Required Action and 8.1 Reduce THERMAL POWER to 4 hours
associated Conpletion :s 50% RTP.

,

Time not met.

O

|

1

O
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QPTR
3.2.4

( SURVEILLANCE REQUIRE E NTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 -------------------NOTE--------------------
'

With one power range channel inoperable, the
mmaining thme power range channels can be used
for calculating QPTR.
.........____________________.... _____.. __

Verify QPTR is within limit by calculation. 7 days

M
Once within
12 hours and
every 12 hours
thereafter with
theQPTRalarm
inoperable-

SR 3.2.4.2 ---_---------_-----NOTE-------------------- '

Only required to be performed if one power range
channel is inoperable with THERMAL POWER
2: 75% RTP. |
___________________.._____.___________.....

Confirm that the normalized symmetric power Once within i

distributionisconsistentwithQPTR. 12 hours !

M
12 hours
thereafter

3

Vogtle Units 1 and 2 3.2-13 Amendment No. 94 Unit 1
Amendment No. 72 Unit 2
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RTS Instrumentation
3.3.1

3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) Instrumentation

LC0 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

:

-------------------------------------NOTE-------------------------------------

) Separate Condition entry is allowed for each Function.
j --.. ________________..__..____ ..__..._..__..__ ...__..................______

!
| CONDITION REQUIRED ACTION COMPLETION TIME

!

! A. One or more Functions A.1 Enter the Condition Immediately

;O with one or more referenced in
i required channels Table 3.3.1-1 for the

V inoperable. channel (s).
:

;

i
! B. One Manual Reactor B.1 Restore channel to 48 hours

Trip channel 0PERABLE status.
! inoperable.
! E i

; !

B.2 Be in MODE 3. 54 hours I
.

i

:

C. One channel or train C.1 Restore channel or 48 hours;

_

inoperable. train to OPERABLE
; status.

E
,

; C.2 Open RTBs. 49 hours

,

(continued)'Oi v<
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One Power Range -----------NOTE--------------
'

Neutron Flux - High A channel may be bypassed for
channel inoperable. up to 4 hours for surveillance

testing and setpoint
adjustment.
_____________________________

D.I.1 Place channel in trip. 6 hours

AND

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

M

D.2.1 Place channel in trip.
6 hours

AND

-----------NOTE-------------- &
Only required to be performed W ,

when the Power Range Neutron i

Flux input to QPTR is
inoperable and THERMAL POWER
2 75% RTP.
_____________________________

D.2.2 Perform SR 3.2.4.2.

@ Once per
12 hours

D.3 Be in MODE 3.

12 hours

(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

~

E. One channel ----------NOTE---------------
inoperable. A channel may be bypassed for '

up to 4 hours for surveillance
testing.
___......__ _________.....___

E.1 Place channel in trip. 6 hours

E
E.2 Be in MODE 3.

12 hours

F. THERMAL POWER > P-6 F.1 Reduce THERMAL POWER 24 hours
and < P-10, one to < P-6.
Intermediate Range
Neutron Flux channel M
inoperable.

F.2 Increase THERMAL POWER 24 hours
to > P-10.

G. THERMAL POWER > P-6 G.1 Suspend operations Immediately
and < P-10, two involving positive
Intermediate Range reactivity additions.
Neutron Flux channels
inoperable. AND

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

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

Neutron Flux channels to > P-6
inoperable.

(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I. One Source Range 1.1 Suspend operations Immediately
'

Neutron Flux channel involving positive
inoperable, reactivity 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 0PERABLE status,

inoperable.
0_B

K.2 Open RTBs. 49 hours

L. Required Source Range ----------NOTE---------------
Neutron Flux channel Enter Applicable Conditions
inoperable. and Required Actions of LC0

3.3.8, "High Flux at Shutdown
Alarm" (HFASA) for HFASA
channels made inoperable by
the Source Range
instrumentation.
_____________________________

L.1 Suspend operations Immediately
involving positive
reactivity additions.

(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

M. One channel -----------NOTES-------------
inoperable. 1. For RCP bus undervoltage '

or underfrequency
instrument functions; the
inoperable channel may be
bypassed for up to 4 hours
for surveillance testing
of other channels.

2. For other instrument
functions; a channel may
be bypassed for up to 4
hours for surveillance
testing.

..........___....__________..

M.1 Place channel in trip.
6 hours

E
M.2 Reduce THERMAL POWERO to < P-7.

12 hours

N. One Reactor Coolant ------------NOTE-------------
Flow-Low (single loop) A channel may be bypassed for
channel inoperable. up to 4 hours for surveillance

testing.
__.._______.... ______....___

N.1 Place channel in trip. 6 hours

M

N.2 Reduce THERMAL POWER
to < P-8. 10 hours

(continued)

i.

O '
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

0. One Low Fluid oil ------------NOTE-------------
'

pressure Turbine Trip A channel may be bypassed for
channel inoperable. up to 4 hours for surveillance

testing.
......__.___.._______________

0.1 Place channel in trip. 6 hours

DB

0.2 Reduce THERMAL POWER
to < P-9. 10 hours

P. One or more Turbine P.1 Place channel (s) in 6 hours
stop valve Closure trip.
Turbine Trip channels
inoperable. Og

gP.2 Reduce THERMAL POWER 10 hours
to < P-9.

Q. One train inoperable. ------------NOTE-------------
One train may be bypassed for
up to 4 hours for surveillance
testing provided the other
train is OPERABLE.
_____________________________

Q.1 Restore train to 6 heurs
OPERABLE status.

DB

Q.2 Be in MODE 3. 12 hours

(continued) |,

I

!
|
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RTS Instrumentation |
3.3.1 |

|
1

() ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
,

1

R. One or more channels R.1 Verify interlock is in 1 hour
inoperable. required state for i

existing unit I

conditions.

9B

R.2 Be in MODE 3. 7 hours

1

|

S. One or more channels S.1 Verify interlock is in 1 hour
inoperable. required state for

existing unit
conditions.

98

S.2 Be in MODE 2. 7 hours

/' ' |
(s,N) '

T. One RTB train ------------NOTES------------
inoperable. 1. One train may be bypassed

for up to 2 hours for
surveillance testing,
provided the other train
is OPERABLE.

2. One RTB may be bypassed
for up to 2 hours for
maintenance on
undervoltage or f. hunt trip
mechanisms, provided the
other train is CPERABLE.

..____________...____________

T.1 Restore train to I hour
OPERABLE status.

93

T.2 Be in MODE 3. 7 hours

(continued)
,_s)t
L/
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I

U. One trip mechanism U.1 Restore inoperable 48 hours |

inoperable for one trip mechanism to
RTB. OPERABLE status.

0.E

U.2 Be in H0DE 3. 54 hours

V. An inoperable trip V.1 Enter LC0 3.0.3. Immediately
mechanism, RTB, or
Automatic Trip Logic
on opposite trains
concurrently.

O

1

|

O
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
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

SR 3.3.1.2 -------------------NOTES------------------- i

1. Adjust NIS channel to be consistent |
with calorimetric power if absolute l
difference is > 2% RTP. i

|

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

______........___....___________...._______

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

SR 3.3.1.3 -------------------NOTES-------------------
1. Adjust NIS channel if absolute

difference is 2 3%.

2. Not required to be performed until f
24 hours after THERMAL POWER is i

2 15% RTP.
!...... __...______...._____...__ _________

|

Compare results of the incore detector 31 effective ;

measurements to NIS AFD. full power days j

(EFPD) !
!

(continued) !
!

!
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY )

SR 3.3.1.4 -------------------NOTE--------------------
This Surveillance must be performed on the '

reactor trip bypass breaker prior to
placing the bypass breaker in service.
...________________________________.. _____

Perform TADOT. 31 days on a
STAGGERED TEST
BASIS

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

SR 3.3.1.6 ------------------NOTES--------------------
1. Not required to be performed until 7

days after THERMAL POWER is 2 75% RTP.

2. Neutron detectors are excluded from
CHANNEL CALIBRATION.

__ ______... _____________________.. _____.

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

i
SR 3.3.1.7 ------------------NOTES-------------------- !

1. For the Source Range Instrumentation i

this surveillance shall include I

verification that interlocks P-6 and
P-10 are in their required state for
existing unit conditions.

2. 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)
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RTS Instrumentation
3.3.1 |

s
SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.8 -------------------NOTE--------------------
Only required when not performed within ,

'

previous 31 days. |
____........___...___..________.._______ ..

Perform COT. Prior to
Reactor Startup

SR 3.3.1.9 -------------------NOTE-------------------- ,

iVerification of setpoint is not required.
______.._______________........____________

Perform TAD 0T. 92 days

SR 3.3.1.10 -------------------NOTE--------------------
This Surveillance shall include
verification that the time constants are
adjusted to the prescribed values.
______ .________ ..___________..________ ..

I
'

Perform CHANNEL CALIBRATION. 18 months

l

SR 3.3.1.11 ------------------NOTES--------------------
1. Neutron detectors are excluded from

CHANNEL CALIBRATION.

2. Power and Intermediate Range detector
plateau voltage verification is not
required to be performed prior to
entry into MODES 2 and 1.

____..____.________________________________

Perform CHANNEL CALIBRATION. 18 months

(continued)
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.12 Perform COT. 18 months

SR 3.3.1.13 -------------------NOTE--------------------
Verification of setpoint is not required.
..._____________ __________ _____________

i
|

Peiform TA00T. 18 months !

l

SR 3.3.1.14 ------------------NOTES-------------------- I

,
1. Only required when not performed j

within previous 31 days.
1

2. Verification of setpoint is not I
required. j

;.________________________________ .....____

Perform TADOT. After each MODE
3 entry for
unit shutdown
and prior to
exceeding the
P-9 interlock
trip setpoint.

SR .3.3.1.15 -------------------NOTE--------------------
Neutron detectors are excluded from
response time testing.
_____________ ......_______........._______

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

(continued)
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
.

SR 3.3.1.16 ------------------NOTES--------------------
1. Only required when not performed '

within previous 31 days.

2. Verification of setpoint is not
required. |

__________________ ..._____________________

Perform COT. After each MODE
3 entry for

;

unit shutdown i
and prior to '

exceeding the
P-9 interlock

- trip setpoint.

O

O
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RTS Instrumentation
3.3.1

Table 3.3.1 1 (page 1 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE, SETPOINT

1. Manust Reactor 1.2 2 8 SR 3.3.1.13 NA NA

Trf;
3(*), 4(*). S *) 2 C SR 3.3.1.13 NA NAI

2. Power Range
Neutron Flux

a. High 1,2 4 0 SR 3.3.1.1 5 111.3% RTP 5 10g% RTP
SR 3.3.1.2
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.15

b. Low 1(b) 2 4 E SR 3.3.1.1 5 27.3% RTP s 25% RTP.

SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.15

3. Power Range 1,2 4 E SR 3.3.1.7 s 6.3% RTP s 5% RTP
Neutron Flux High SR 3.3.1.11 with time with time
Positive Rate constant constant

2 2 sec 2 2 see

.

4. Intermediate Range 1(b). 2(c) 2 F.0 SR 3.3.1.1 s 31.1% RTP s 25% RTP
Neutron Flux SR 3.3.1.8

SR 3.3.1.11

2(d) 2 H SR 3.3.1.1 s 31.1% RTP s 25% RTP
SR 3.3.1.8
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) interlocks.

(c) Above the P 6 (Intermediate Range Neutron Flux) interlocks. )

(d) Below the P 6 (Intermediate Range Neutron Flux) interlocks.

1

l
i

O'
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RTS Instrumentation
3.3.1

Table 3.3.1 1 (page 2 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER ,

SPECIFIED REQUIRED SURVE!LLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

5. Source Range 2(d) 2 1,J SR 3.3.1.1 s 1.4 E5 s 1.0 E6
Neutron Flux SR 3.3.1.8 cps cps

SR 3.3.1.11
SR 3.3.1.15

3(*). 4(*), 5(*) 2 J,K SR 3.3.1.1 5 1.4 E5 s 1.0 E5
SR 3.3.1.7 cps cps
SR 3.3.1.11
SR 3.3.1.15

3(*), 4(*). 5(*) 1 L SR 3.3.1.1 NA NA

SR 3.3.1.11

6. Overtemperature AT 1,2 4 E SR 3.3.1.1 Refer to Refer to
SR 3.3.1.3 Note 1 Note 1
SR 3.3.1.6 (Page (Page
SR 3.3.1.7 3.3 20) 3.3 20)
SR 3.3.1.10
SR 3.3.1.15

7. Overpower AT 1.2 4 E SR 3.3.1.1 Refer to Refer to
SR 3.3,1. 7 Note 2 Note 2

O SR 3.3.1.10 (Page (Page
SR 3.3.1.15 3.3 21) 3.3 21)

(continued)

(a) With RTBs closed and Rod Co0 trol System capable of rod withdrawal.

(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 trip but does provide
input to the High Flux et Shutdown Alare System (LCO 3.3.6) and indication.

i

l

,

i

b
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RTS InstrumentatiCn
3.3.1

Table 3.3.1-1 (page 3 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE, SETPOINT

|

8. Pressurizer |
Pressure

|

e. Low IIII 4 M SR 3.3.1.1 a 1950 peig a 1960(8)
SR 3.3.1.7 psig ;
SR 3.3.1.10 |
SR 3.3.1.15 '

b. High 1,2 4 [ SR 3.3.1.1 5 2395 psig s 2385 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.15

9. Pressurizer Water 1(I) 3 M SR 3.3.1.1 s 93.9% s 92%
Leve l - High SR 3.3.1.7

SR 3.3.1.10

10. Reactor Coolant
F low - Low

a. Single Loop 1(h) 3 per N SR 3.3.1.1 2 89.4% 2 90%
loop SR 3.3.1.7

SR 3.3.1.10
SR 3.3.1.15

b. Two Loops 1III 3 per M SR 3.3.1.1 2 89.4% 2 90%
loop SR 3.3.1.7

.

SR 3.3.1.10 |
SR 3.3.1.15 !

=

(continred)

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

(g) Time constants utilized in the lead-lag controller for Pressurizer Pressure Low are 10 seconds for lead and 1
second for lag.

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

(1) Above the P.7 (Low Power Reactor Trips Block) interlock and below the P-2 (Power Range Neutron Flux) interlock.

O
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RTS Instrumentation
3.3.1

Table 3.3.1 1 (page 4 of 8) |
Reactor Trip Systes Instrumentation |

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWASLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE, SETPOINT

11. Undervoltage 1(I) 2 per M 3R 3.3.1.9 a 9481 y a 9600 V
RCPe bus SR 3.3.1.10

3R 3.3.1.15

12. Underfrequency 1(I) 2 per M SR 3.3.1.9 2 57.1 Hz a 57.3 H2
RCPs bus SR 3.3.1.10

SR 3.3.1.15

13. stese 1.2 4 per 80 E 8R 3.3.1.1 2 35.9% a 37.8%
Generator (30) SR 3.3.1.7

j water Love L - Low SR 3.3.1.10
j Low SR 3.3.1.15

|

| (continued)

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

I

| I

'

!

!

|

,

d

,
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RTS Instrumentation
3.3.1

Table 3.3.1 1 (page 5 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVE!LLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT
. . .

14. Turbine Trip

a. Low Fluid 011 1U) 3 0 SR 3.3.1.10 2 500 psig a 580 peig
Pressure SR 3.3.1.16

b. Turbine Stop 1U) 4 P SR 3.3.1.10 t 96.7% a 96.?%
Valve closure SR 3.3.1.14 open open

15. Safety 1.2 2 trains Q SR 3.3.1.13 NA NA
Injection (SI)
Input from
Engineered Safety
Feature Actuation
System (ESFAS)

16. Reactor Trip
System Interlocks

a. Intermediate 2(d) 2 R SR 3.3.1.11 2 6E 11 emp t 1E 10 amp
Range Neutron SR 3.3.1.12
F lux. P-6

b. Low Power 1 1 per S SR 3.3.1.5 NA NA
Reactor Trips train
Block. P 7

c. Power Range 4 S SR 3.3.1.11 s 50.3% RTP s 48% RTPj
Neutron Flux, SR 3.3.1.12
P-8

d. Power Range 4 S SR 3.3.1.11 5 52.3% RTP s 50% RTP
Neutron Flux, 1 SR 3.3.1.12
P9

e. Power Range 4 R SR 3.3.1.11 s 12.3% RTP s 10% RTP
Neutron F lux. 1.2 SR 3.3.1.12
P-10

f. Turbine Impulse 2 3 SR 3.3.1.10 s 12.3% 5 10%
Pressure. P 13 1 SR 3.3.1.12 Impulse Impulse

Pressure Pressure
Equivalent Equivalent

turbine turbine

(continued)
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

(j) Above the P.9 (Power Range Neutron Flux) interlock.
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RTS Instrumentation
3.3.1

Table 3.3.1 1 (page 6 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CON 0!TIONS REQUIREMENTS VALUE, SETPOINT(*)

17. Reactorgp 1,2 2 trains T,V SR 3.3.1.4 NA NA

.,eak.rs
3(*I, 4(*), 5(*) 2 trains C SR 3.3.1.4 NA NA

18. Reactor Trip 1,2 1 each U,V SR 3.3.1.4 NA NA

greaker per RTB
Undervoltage and
Shunt Trip 3(*), 4(*I, 5(*) 1 each C SR 3.3.1.4 NA NA

Mechanisme per RTB

19. Automatic Trip 1,2 2 trains Q.y SR 3.3.1.5 NA NA |

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

i

I
|

(a) With RTBs closed and Rod Control System capable of rod withdrawel.

(k) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RT8.

i
i

r
(

O
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RTS Instrumentati8n
3.3.1

Table 3,3.1 1 (page 7 of 8)
Reactor Trip System Instrumentation

Note it Overtemperature Delta T

The Overtemperature Delta T Function Allowable Value shall not exceed the Trip Setpoint defined by the following jequation by more than 2.25% of RTP,
6

100 & (1+7 8)3 1 (1 + 7,s) 1s - T' - K (P' - P) - f, ( AFD)
AT, (1 + f,s) (1 + f,s) K, - K, (1 + 7,s) T (1 + 7,s) 3

Where: AT measured loop specific RCS dif ferential temperature, degrees F

AT. indicated loop specific RCS differential at RTP, degrees F

1+1d lead lag compensator on measured dif ferential temperature
1+v,s I

t, 7, time constants utilized in lead lag compensator for dif ferential temperature: 7, 2 8 seconds,i

7, s 3 seconds

1

1+tas lag compensator on measured dif ferential temperature

7, time constant utilized in lag compensator for dif ferential temperature, s 2 seconds

K, fundamental setpoint, s112% RTP

K, modifier for temperature, = 2.24% RTP per degree F

111d
1+7.s lead-lag compensator on dynamic temperature compensation

f., 7, time constants utilized in lead lag compensator for temperature compensation 7 2 284
seconds, 7. 5 4 seconds

T measured loop specific RCS average temperature, degrees F

1

1+t.s lag compensator on measured everage temperature

t. time constant utilized in lag compensator for average temperature = 0 seconds

T' indicated loop specific RCS average temperature at RTP, 5 588,4 degrees F

K modifier for pressure, = 0.115% RTP per psig3

P measured RCS pressurizer pressure, psig

P' reference pressure, 2 2235 psig

s Laplace transform variable, inverse seconds

f (AFD) modifier for Asial Flux Dif ference (AFD):i

1. for AFD between -32% and +10%, = 0% RTP

2. for each % AFD is below -32%, the trip setpoint shall be reduced by 3.25% RTP

3. for each 1 AFD is above +10%, the trip setpoint shall be reduced by 2.7% RTP

O
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RTS Instrumentation
3.3.1

m) Table 3.3.1 1 (page 8 of 8)(

'V Reactor Trip System Instrumentation

Note 2 Overpower Delta T

The Overpower Delta T Function ALLOWABLE VALUE shall not exceed the trip Setpoint defined by the following equation
by more than 2.85% of RTP.

,

100 y (1 + v,s) 1 {t,s) 1 1 - T" - f, ( AFD)5 K, - T
- K.T (1 + t,)N, (1 + t,s) (1 + t,s) K (1 + 7,s) (1 + 7,s)

Whore: AT measured loop specific RCS dif ferential temperature, degrees F

Afe indicated loop specific RCS differential at RTP, degrees F

j +, tis lead lag compensator on measured dif ferential temperature
1 +t,e

t, 7, time constants utilized in lead lag compensator for dif ferential temperatures vi a 8 seconds,i
7 5 3 seconds

1

1+7,s lag compensator on measured differential temperature

fa time constant utilized in lag compensator for differential temperature, s 2 seconds

K, fundamental setpoint, 510g.5% RTP

K, modifier for temperature change: 2 2% RTP per degree F for increasing temperature, t 0% RTP
per degree F for decreasing temperature

fg I,s,

( l 1 +7,s rate-tag compensator on dynamic temperature compensation
%/

7, time constant utilized in rate tag compensator for temperature compensation, 210 seconds

i measured loop specific RCS average temperature, degrees F

1

1 + 7,e lag compensator on measured average temperature

7 time constant utilized in lag compensator for average temperature, = 0 seconda

K, modifier for temperature: 2 0.20% RTP per degree F for T > T", = 0% RTP for T 5 T"

T" indicated loop specific RCS average temperature at RTP, 5 588.4 degrees F

s Laplace transform variable, inverse seconds

f,( AFD) modifier for Axial Flux Difference (AFD), = 0% RTP for all AFD

Ov
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ESFAS Instrumentation
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

!
LC0 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 |

shall be OPERABLE.
'

|
4

APPLICABILITY: According to Table 3.3.2-1. |
1

|
ACTIONS j

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function.
_______...._____...... _____________.._______________..___________....._______

,

CONDITION REQUIRED ACTION COMPLETION TIME
|

A. One or more functions A.1 Enter the Condition Immediately
with one or more referenced in
required channels Table 3.3.2-1 for the &inoperable. channel (s) or w

train (s).

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

0.8

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 Be in MODE 5. 84 hours

(continued)

.
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
V

C. One train inoperable. ------------NOTE-------------
One train may be bypassed for '

up to 4 hours for
surveillance testing provided
the other train is OPERABLE.
........__________......_____

C.1 Restore train to 6 hours
OPERABLE status.

E
C.2.1 Be in MODE 3. 12 hours

AND

C.2.2 Be in MODE 5. 42 hours

-----------NOTE------------

O D. One channel A channel may be bypassed for
inoperable. up to 4 hours for

surveillance testing.
........______..............

D.1 Place channel in 6 hours
trip.

@

D.2.1 Be in MODE 3. 12 hours

AND

D.2.2 Be in MODE 4. 18 hours

(continued)

O
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CGriDITION REQUIRED ACTION COMPLETION TIME

E. One Containment -----------NOTE------------
Pressure High-3 One additional channel may be
channel inoperable. bypassed for up to 4 hours

for surveillance testing.
___________________________

E.1 Place channel in 6 hours
bypass.

0.B

E.2.1 Be in MODE 3. 12 hours

AND

E.2.2 Be in MODE 4. 18 hours

F. One channel F.1 Restore channel to 48 hours
inoperable. OPERABLE status.

OR I

|
F.2.1 Be in MODE 3. 54 hours |

|

AND I

F.2.2 Be in MODE 4. 60 hours

(continued)

O
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ESFAS Instrumentation
3.3.2 |

.

() ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. One train inoperable. -----------NOTE------------
One train may be bypassed for '

up to 4 hours for -

surveillance testing provided
the other train is OPERABLE.
....._____.................

G.1 Restore train to 6 hours
OPERABLE status.

QB

G.2.1 Be in MODE 3. 12 hours

AND

G.2.2 Be in MODE 4. 18 hours

O H. One train inoperable. -----------NOTE------------
One train may be bypassed for
up to 4 hours for
surveillance testing provided
the other train is OPERABLE.
.____________...........___

H.1 Restore train to 6 hours
OPERABLE status.

QB

H.2 Be in MODE 3. 12 hours

(continued)

O-
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ESFAS Instrumentation
3.3.2 i

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME |

|

I. One channel -----------NOTE------------ I
inoperable. A channel may be bypassed for |

'

up to 4 hours for
surveillance testing.
___________________________

I.1 Place channel in 6 hours i
trip.

M

I.2 Be in MODE 3. 12 hours

.

J. One Main Feedwater J.1 Restore channel to 48 hours
Pumps trip channel OPERABLE status.
inoperable.

J.2 Be in MODE 3. 54 hours

K. One RWST Level - Low -----------NOTE------------ I

Low channel One additional channel may be i
inoperable. bypassed for up to 4 hours

for surveillance testing.
___________________________

K.1 Place channel in 6 hours |
bypass. l

M

K.2.1 Be in MODE 3. 12 hours !

AND

K.2.2 Be in MODE 5. 42 hours

(continued)
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ESFAS Instrumentation !
3.3.2 |

'

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

l

~

L. One or more L.1 Verify interlock is 1 hour
'Pressurizer Pressure, in required state for

P-11 channels existing unit
inoperable. condition.

DE
:
!

L.2.1 Be in MODE 3. 7 hours

AND

L.2.2 Be in MODE 4. 13 hours

.

O

,

|

|

|

|
|

O
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ESFAS Instrumentation
3.3.2

gSURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
Refer to Table 3.3.2-1.to determine which SRs apply for each ESFAS Function.
.__________...._____......._____________.._________... ______________________.

SURVEILLANCE FREQUENCY

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.2.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.2.3 Perform MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

__

SR 3.3.2.4 Perform COT. 92 days

SR 3.3.2.5 Perform SLAVE RELAY TEST. 92 days

SR 3.3.2.6 -------------------NOTE--------------------
Verification of setpoint not required for
manual initiation functions.
..____________....______ ._______ .________

Perform TAD 0T. 18 months

(continued)
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ESFAS Instrumentation
1 3.3.2
i !

f SURVEILLANCE REQUIREMENTS (continued)
<

|

SURVEILLANCE FREQUENCY
!
;
E

} SR 3.3.2.7 -------------------NOTE--------------------
'

i This Surveillance shall include
: verification that the time constants used
| for the Steam Line Pressure instrument
i functions are adjusted to the prescribed

values.:

; ......___________________.. ____.. ________

:

! Perform CHANNEL CALIBRATION. 18 months
;

SR 3.3.2.8 -------------------NOTE--------------------
Not required to be performed for the
turbine driven AFW pump until 24 hours
after SG pressure is 2 900 psig.
__________________ ......__.....___________

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

BASIS

SR 3.3.2.9 -------------------NOTE--------------------
Verification of setpoint not required.
______________..__ __..____________ .....__

Perform TAD 0T. 18 months

!

|
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ESFAS Instrumentation

3.3.2

l
Table 3.3.2-1 (page 1 of 7)

Engineered Safety Feature Actuation System Instrumentation

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

APPLICABLE
WODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE, TRIP
|

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

|

1. Safety Injection

a. Manuel Initiation 1,2,3,4 2 B SR 3.3.2.6 NA NA

b. Automatic 1,2,3,4 2 C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Rolsys

c. Containment 1,2,3 3 D SR 3.3.2.1 5 4.4 psig s 3.8 psig
Pressure - High 1 SR 3.3.2.4

SR 3.3.2.7
SR 3.3.2.8

d. Pressurizer 1.2.3(*) 4 0 SR 3.3.2.1 2 1856 psig a 1870 psig
Pressure - Low SR 3.3.2.4

SR 3.3.2.7
SR 3.3.2.8

e. Steam Line 1,2,3(*) 3 per D SR 3.3.2.1 s 570(b) a 565(b)
Pressure - Low steam SR 3.3.2.4 psig psig

line SR 3.3.2.7
SR 3.3.2.8

O

(continued)

(a) Above the P-11 (Pr essurizer Pressure) interlock.
(b) Time constants used in the lead / lag controller are ti a 50 seconds and t, s 5 seconds.

1 O
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ESFAS Instrumentation
3.3.2

feble 3.3.2 1 (page 2 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICASLE
M00ES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLowASLE TRIP

'

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREbENTS VALUE SETPOINT

2. Containment Spray

e. Manuel Initiation 1,2,3,4 2 S SR 3.3.2.6 NA NA

b. Automatic 1,2,3,4 2 C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays

c. Containment
Pressure

High - 3 1,2,3 4 E SR 3.3.2.1 s 22.4 peig s 21.5 peig
SR 3.3.2.4
SR 3.3.2.7
SR 3.3.2.8

(continued)

i

I

( ;
~ 1
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ESFAS Instrumentation
3.3.2

Table 3.3.2 1 (page 3 of 7) l
Engineered Safety Feature Actuation System Instrumentation I

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

3. Phase A Containment |
Isolation j

|

(a) Manual Initiation 1.2.3,4 2 B SR 3.3.2.6 NA NA

(b) Automatic 1.2.3.= 2 trains C SR 3.3.2.2 hA NA
Actuation Logic SR 3.3.2.3 ;
and Actuation SR 3.3.2.5 |Relays

)
(c) Safety Injection Refer to Function 1 (Safety Injection) for all initiation

'

functions and requirements.

|

4. Steam Line Isolation

a. Manual Initiation 1.2(c) 3(c) 2 F SR 3.3.2.6 NA NA,

b. Automatic 1,2(c) 3(c) 2 G SR 3.3.2.2 NA NA,

Actuation Logic SR 3.3.2.3 1

and Actuation SR 3.3.2.5
Relays

j

(continued) 1

1

(c) Except when one main steam isolation valve and associated bypass isolation valve per steam line is closed. |

i
1

|

I

O1
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ESFAS Instrumentation
3.3.2

Table 3.3.21 (page 4 of 7)
\ Engineered Safety Feature Actuation system Instrumentation

APPLICABLE
HDDE8 OR .

OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWASLE, TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREE NT8 VALUE SETPOINT

4. Steam Line Isolation
(continued)

c. Containment 1,2(c) 3 D SR 3.3.2.1 s 15.4 peig s 14.5 peig,

Pressure - High 2
3(c) SR 3.3.2.4

8R 3.3.2,7

SR 3.3.2.8

d. Steam Line
Pressure

(1) Low 1.2(c) 3 per D SR 3.3.2.1 2 570 (b) t 585 (b),

steam SR 3.3.2.4 poig psig
3(a)(c) line 3R 3.3.2.7

SR 3.3.2.8

(2) Negative 3(d)(c) 3 per D SR 3.3.2.1 s 125 (*) s 100 (*)
Rate - High steam SR 3.3.2.4 psi /sec pei/sec

line SR 3.3.2.7
3R 3.3.2.8

(continued)

(a) Above the P-11 (Pressurizer Pressure) interlock.
(b) Time constants used in the lead / leg controller are t, a 50 seconds and t, s 5 seconds.
(c) Except when one main steam isolation valve and associated bypass isolation valve per steam line is closed.
(d) Below the P 11 (Pressurizer Pressure) interlock,
(e) Time constant utilized in the retelleg controller is t 50 seconds.
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ESFAS Instrumentation
3.3.2

Table 3.3.2 1 (page 5 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

5. Turbine Trip and
Feedwater Isolation

a. Automatic 1.2III 2 trains H SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays

b. Low RCS Tavg 1,2(I) 4 I SR 3.3.2.1 2 561.5 *F t 564 'F
SR 3.3.2.4
SR 3.3.2.7

Coincident with Refer to Function 8a for all P 4 requirements.
Reactor Trip. P 4

c. SG water 1.2III 4 per SG I SR 3.3.2.1 5 87.0% 5 86.0%
Love L - High High SR 3.3.2.4
(P 14) SR 3.3.2.7

SR 3.3.2.8

d. Safety Injection Refer to Function 1 (Safety injection) for all initiation
functions and requirements, j

6. Auxiliary Feedwater

a. Automatic 1.2,3 2 trains G SR 3.3.2.2 NA NA

Actuation Logic SR 3.3.2.3 i
'

and Actuation SR 3.3.2.5
Retsys |

b. So water 1,2,3 4 per SG D SR 3.3.2.1 2 35.9% 2 37.8%
Level- Low Low SR 3.3.2.4

SR 3.3.2.7
SR 3.3.2.8

(continued)

.

(f) Except when one MFIV or MFRV, and its associated bypass valve per foodwater line is closed and deactivated
or isolated by a closed manual valve.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 6 of 7)
Engineered Safety Feature Actuation System Instrumentations

APPLICABLE
MODES OR

OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWAOLE ' TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS- VALUE SETPOINT

6. Auxiliary Foodwater
(continued)

c. Safety injection Refer to Function 1 (Safety Injection) for all initiation
functions and requirements.

d. Trip of all Wein 1.2(8) 1 per J SR 3.3.2.6 NA NA
Feedwater Pumpe pump

7. Semi-automatic
Switchover to
Containment Sump

a. Automatic 1,2,3.4(h) 2 C SR 3.3.2.2 NA NA
Actuation Logic SR 3.3.2.3
and Actuation SR 3.3.2.5
Relays

l
b. Refueling water 1.2,3.4 4 K SR 3.3.2.1 2 264.g in. t 275.3 in. l

Storage Tank SR 3.3.2.4 )
(RWST) Level - Low SR 3.3.2.7
Low SR 3.3.2.8

Coincident with Refer to Function 1 (Safety Injection) for all initiation
Safety Injection functions and requirements.

I

(continued)

(g) When the Main Feedwater System is operating to supply the SQs.

(h) In MODE 4, only 1 train is required to be OPERABLE to support semi-automatic switchover for the RHR pump
that is required to be OPERABLE in accordance with Specification 3.5.3. ECCS shutdown.
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ESFAS Instrumentation
3.3.2

Table 3.3.2 1 (page 7 of 7)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
WDDES OR

OTHER

SPECIFIED REQUIRED SURYE!LLANCE ALLOWABLE' TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPo!NT

8. ESFAS Interlocks

a. Reactor Trip, P 4 1,2,3 1 per F SR 3.3.2.9 NA NA
train, 2

trains

b. Pressurizer Pressure, 1,2,3 3 L SR 3.3.2.4 5 2010 psig s 2000 psig
P-11 SR 3.3.2.7

.

O

!
1

l

O
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PAM Instrumentation
3.3.3 i

!
I

t 3.3 INSTRUMENTATION

3.3.3 Post Accident Monitoring (PAM) Instrumentation

!

LC0 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 j

-------------------------------------NOTES------------------------------------
1. LC0 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.
_____________________________ ...__....________..__..... ...........__________

CONDITION REQUIRED ACTION COMPLETION TIME

O_
A. One or more functions A.1 Enter the applicable Immediately

with one or more Condition referenced
required channels in Table 3.3.3-1 for
inoperable. the channels.

B. ----------NOTE--------
For containment B.1 Restore the channel 30 days
isolation valve to OPERABLE status.
position indication,
separate Condition
entry is allowed for
each penetration flow
path.
______..______________

One required channel
inoperable.

(continued)

| |

|

|o
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PAM Instrumentation
3.3.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One RCS T channel C.1 Restore the channel 30 day,s ;3ot
inoperable. to OPERABLE status.

I
AND

1

One channel of core
exit temperature per
quadrant OPERABLE.

D. One RCS T u channel D.1 Restore the channel 30 dayseo
inoperable. to OPERABLE status.

AND

One channel of steam
line pressure OPERABLE
in the affected loop.

O1
E. One SG Water Level E.1 Restore the channel 30 days

(wide range) channel to OPERABLE status.
inoperable.

AND

One channel of AFW
flow to the affected
SG OPERABLE.

(continued)

e
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PAM Instrumentation
3.3.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. One Steam Line F.1 Restore t'he channel 30 day's
Radiation Monitor to OPERABLE status.
channel inoperable.

b.ND

One channel of SG
Water Level (narrow
range) OPERABLE in the
affected loop.

G. Required Actions and G.1 Initiate action in Immediately
associated Completion accordance with
Times of Conditions B, Specification 5.6.8.
C, D, E, or F not met.

c H. --------NOTE--------- H.1 Restore at least one 7 days
( For containment channel to OPERABLE

isolation valve status.
position indication,
separate Condition
entry is allowed for
each penetration flow
path.
______________________

Two channels
inoperable.

QB

(continued)
.

.o
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PAM Instrumentatien
3.3.3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

H. (continued)

---------NOTE---------
Applicable to those
functions with only
one required channel
per loop, SG, or steam
line.
______________________

One channel inoperable
and no diverse channel
OPERABLE.

.

I. Two Hydrogen Monitors I.1 Restore one Monitor 72 hours
inoperable. to OPERABLE status.

J. ---------NOTE--------- J.1 Be in MODE 4. 12 hours
Not applicable to
Containment Radiation
and RVLIS functions.
______________________

Required Action and
associated Completion
Time of Condition H or
I not met.

K. ---------NOTE--------- K.1 Initiate action in Immediately
Applicable to accordance with
Containment Radiation Specification 5.6.8.

| and RVLIS functions
| only.

______________________

Required Action and
asociated Completion
Time of Condition H
not met.

O
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PAM Instrumentation
3.3.3

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in
Table 3.3.3-1.
...__....__........__..................._____.......__________________________

9

SURVEILLANCE FREQUENCY

SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days
instrumentation' channel.

SR 3.3.3.2 -------------------NOTE--------------------
Neutron detectors are excluded from CHANNEL
CALIBRATION.

-

________________________________...________

Perform CHANNEL CALIBRATION. 18 months
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PAM Instrumentation
3.3.3

Table 3.3.3 1 (page 1 of 1)
Post Accident Monitoring Instrumentation

FUNCTION REQUIRED CHANNELS CONDITIONS

1, Reactor Coolant System (RCS) Pressure (wide range) 2 B.0,H,J

2, RCS T (wide range) 1/ loop C,0,H,J

3. RCS T. (wide range) 1/ loop D,0,H,J

4. Steam Generator (SG) water Level (wide range) 1/30 E.0,H,J

5. SG water Level (narrow range) 2/30 B,0,H.J

B. Pressurizer Level 2 B,0,H,J

7. Cen ainment Pressure 2 B,0,H,J

B, Steam line Pressure 2/ steam line B,0,H,J

9. Refueling water Storage Tank (RwST) Level 2 B.G,H,J

10. Containment Normal Sumps Level (narrow range) 2 B,G,H,J

11. Containment water Level (wide range) 2 B,0,H,J

12. Condensate Storage Tank Level 2/ter.V" B,C,H,J

13. Auxiliary Feedwater Flow 2/SG B.G,H,J

14, Containment Radiation Level (high range) 2 B,0,H,K

15. Steam line Radiation Monitor 1/ steam line F,G,H,J

18. RCS Subcooling 2 B,G,H,J

17. Neutron Flux (extended range) 2 B,0,H,J

18. Reactor vessel water Level (RVLIS) 2 B,G,H,K

19. Hydrogen Monitors 2 B.G.I,J

20. Containment Pressure (extended range) 2 8,G,H,J

21. Containment Isolation Valve Position 2/ penetration B,G,H,J
f low path""

22. Core Exit Temperature - Quadrant 1 2 '* B.G,H,J

23. Core Exit Temperature - Quadrant 2 2* B.G,H,J

24. Core Exit Temperature - Guadrant 3 2 '* 8,0,H,J

25. Core Exit Temperature - Quadrant 4 2'* B,G,H J

(a) Only ruquired for the OPERABLE tank.
'(b) Not required for isolation valves whose associated penetration is isolated by at least one closed and

deactivated automatic valve, closed manual valve, blind flange, or check valve with flow through the
valve secured.

Applicable for containment isolation valve position indication designated as post-accident monitoring
instrumentation (containment isolation valves which receive containment isolation phase A or
containment ventilation isolation signals).

(c) Only one position indication channel is required for penetration flow paths with only one installed
control room indication channel.

(d) A channel consists of two core exit thermocouples (CETs).

O
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N

Remote Shutdown System
3.3.4

,

() 3.3 INSTRUMENTATION

| 3.3.4 Remote Shutdown System

.

LC0 3.3.4 The Remote Shutdown System Functions in Table 3.3.4-1 shall;

be OPERABLE.
'

I

!

;

| APPLICABILITY: MODES 1, 2, and 3.
.

ACTI0fv5

------- -----------------------------NOTES------------------------------------
1. LCO 3.0.4 is not applicable.,

!

2. Separate Condition entry is allowed for each Function.
...................__________.................................... _____.......

CONDITION REQUIRED ACTION COMPLETION TIME
!

O A. One or more required A.1 Restore required 30 days
Functions inoperable. Function to OPERABLE j

status.
,

l
:

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

B.2 Be in MODE 4. 12 hours

,
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Remote Shutdown System
3.3.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.4.1 Perform CHANNEL CHECK for each required 31 days
monitoring instrumentation channel that is
normally energized.

SR 3.3.4.2 Verify each required control circuit and 18 months
transfer switch is capable of performing
the intended function.

SR 3.3.4.3 -------------------NOTE--------------------
Neutron detectors are excluded from CHANNEL
CALIBRATION.
_________________________________....______

Perform CHANNEL CALIBRATION for each 18 months
required monitoring instrumentation
channel.

O

i

!

|

|
!
l
I

O'
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1

Remote Shutdown System
3.3.4

Table 3.3.4 1 (page 1 of 1)
Remote shutdown System Instrumentation and Controlss

FUNCTION /INSTRUGENT REQUIRED
OR CONTROL PARAIETER NUISER OF CHANNELS.

MON!TORINO INSTRUIENTATION |

1. Source Range Neutron Flux 1

2. Extended Range Neutron Flux 1

3. RCS Cold Log Temperature 1/ loop '

|
4. RCS Hot Leg Temperature 2 i

5. Core Exit Thermoccuplee 2 {
l

6. RCS Wide Range Fe e.sure 2

7. Steen Generator Level Wide Range 1/ loop

8. Preeeurizer Level 2

9. RWsf Level 1 '*

10. BAST level 1*

11. CST Level 1/ t enk'**

12. Auxiliary Feedwater Flow 1/ loop

13. Steam Oenerator Pressure 1/ loop
\

1

1

TRANSFER AND CONTROL CIRCUITS

1. Reactivity Control (b)

2. RCS Pressure Control (b)

3. Decay Heat Removal

a. Auxiliary Feedwater (b)

b. Steam Generator Atmospheric Relief Valve'* (b)
|

4. RCS Inventory / Charging System (b)

5. Safety support systems required for the above (b)
functions

. . . . _ _ _ . _ _ . . _ . . - . . . . - . . . . . - . . - _ . . - . . . .. - . - . _ . . . _ . . - - - . . .

(a) Alternate local level indication may be established to fulfill the required number of channels.

(b) The required channels include the transfer switches and control circuits necessary to place and maintain
the unit dn c safe shutdown condition using safety grade components.

(c) Only requir e for the OPERABLE tank.

(d) Refer also to LCO 3.7.4.
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LOP Instrumentation
3.3.5

3.3 INSTRUMENTATION

3.3.5 4.16 kV ESF Bus Loss of Power (LOP) Instrumentation ,

l
|

LCO 3.3.5 Four channels per bus of the loss of voltage Funct, ion and I

four channels per bus of the degraded voltage Function shall
be OPERABLE.

I
1

APPLICABILITY: MODES 1, 2, 3, and 4,
When associated Diesel Generator is required to be OPERABLE ,

by LC0 3.8.2, "AC Sources -- Shutdown." l.

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function. l

1
..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. Cne or more Functions -----------NOTE------------
with only one channel A channel may be bypassed for
on one or both buses up to 4 hours for
inoperable. surveillance testing.

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

A.1 Place channel in trip. 6 hours

B. One or more Functions B.1 Restore at least 12 hours i

with two or more three channels to I
Ichannels on one bus OPERABLE status.

inoperable.

1
i

C. One or more Functions C.1 Restore at least three 1 hour
with two or more channels on one bus to
channels on two buses OPERABLE status.
inoperable.

_

(continued)

O
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LOP Instrumentation
3.3.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Actions and D.1 Be in MODE 3. 6 hours
associated Completion ,

Times not met in MODES AND
1, 2, 3, or 4.

D.2 Be in MODE 5. 36 hours |

E. Required Action and E.1 Enter applicable Immediately
associated Com)1etion Condition (s) and
Time not met w1en the Required Action (s)
associated DG is for the associated DG
required OPERABLE by made inoperable by
LC0 3.8.2. LOP DG start

instrumentation.
.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.5.1 Perform COT. 92 days |

SR 3.3.5.2 Perfom CHANNEL CALIBRATION with Trip 18 months
Setpoint and Allowable Value as follows:

A. Loss of voltage Allowable Value 2 2912 V
with a time delay of s 0.8 second.

Loss of voltage Trip Setpoint 2 2975 V
with a time delay of s 0.8 second.

B. Degraded voltage Allowable Value
2 3683 V with a time delay of s 20
seconds.

Degraded voltage Trip Setpoint 2 3746 V
with a time delay of s 20 seconds.

(continued)
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LOP Instrumentation
3.3.5

SURVEILLANCE FREQUENCY

SR 3.3.5.3 -------------------NOTE--------------------
Not required to be perfonned for the turbine-
driven Auxiliary Feedwater (AFW) pump until
24 hours after Steam Generator pressure is
2 900 psig.
----.. __.---_-.___________________________

Verify AFW system ESF RESPONSE TIME for loss 18 months on a
of voltage and degraded voltage on the 4.16 STAGGERED TEST
kV ESF buses within limit. BASIS

O1

O
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Containment Ventilation Isolation Instrumentation |
3.3.6

'O'g 3.3 INSTRUMENTATION

3.3.6 Containment Ventilation Isolation Instrumentation

LC0 3.3.6 The Containment Ventilation Isolation instrumentation for each
Function in Table 3.3.6-1 shall be OPERABLE. '

APPLICABILITY: MODES 1, 2, 3, and 4,
During CORE ALTERATIONS,
During movement.of irradiated fuel assemblies within

containment.

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function.
__________ ._.... __________________ ............________________________..___

CONDITION REQUIRED ACTION COMPLETION TIME

A. Only one radiation A.1 Restore at least two 4 hours
d monitoring channel channels to OPERABLE

OPERABLE. status.

(continued)
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Centainment V:ntilation Isolation Instrumentation
3.3.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. ---------NOTE--------- B.1 Enter applicable Innediately
Only applicable in Conditions and Required '

MODE 1, 2, 3, or 4. Actions of LC0 3.6.3,
" Containment Isolation----------------------

Valves," for containment
One or more Functions purge supply and exhaust
with one or more manual isolation valves made
or automatic actuation inoperable by isolation
channels inoperable. instrumentation.

M

No radiation monitoring
channels OPERABLE.

E
Required Action and
associated Completion
Time of Condition A not
met.

O
(continued)
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!

I

Centainment Ventilation Isolation Instrumentation i

3.3.6 :

ACTIONS (continued) ;

CONDITION REQUIRED ACTION COMPLETION TIME

:
IC. --- -.---NOTE--------- C.1 Place and maintain Insnediately

Only applicable during containment purge and :

CORE ALTERATIONS or exhaust valves in closed !

movement of irradiatea position.
fuel assemblies within
containment. E

,

t

............. ........
_

;

C.2 Enter applicable Immediately
One or more Functions Conditions and Required ;

with one or more manual Actions of LC0 3.9.4,
'

or automatic actuation " Containment
channels inoperable. Penetrations," for ,

containment purge supply
E and exhaust isolation

valves made inoperable by
No radiation monitoring isolation instrumentation.
channels OPERABLE.

'

E
Required Action and
associated CompletionO Time for Condition A
not met.

> >

O
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Containment VGntilation Isolation Instrumentation
3.3.6

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTE--------------------.----------------
Refer to Table 3.3.6-1 to detemine which SRs apply for each Containment Purge
and Exhaust Isolation Function.
..... ___.........______..._________.. ________...______. ...______.........__

.

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.6.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.6.3 Perfom MASTER RELAY TEST. 31 days on a
STAGGERED TEST
BASIS

O
SR 3.3.6.4 Perfonn COT. 92 days

SR 3.3.6.5 Perfonn SLAVE RELAY TEST. 92 days

SR 3.3.6.6 -------------------NOTE--------------------
Verification of setpoint not required.
_______________________ ..._______.._____._

Perform TAD 0T. 18 months

SR 3.3.6.7 Perform CHANNEL CALIBRATION. 18 months

SR 3.3.6.8 Verify RESPONSE TIMES are within limits. 18 months on a
STAGGERED TEST
BASIS

O
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Containment Vzntilation Isolation Instrumentation
3.3.6

(_ Table 3.3.61 (page 1 of 1)
Containment Ventitation Isolation Instrumentation

FUNCTION REQUIRED CHANNELS TRIP SETPOINT

.

1. Manual Initiation 2 SR 3.3.6.6 NA

2. Automatic Actuation Logic and 2 SR 3.3.6.2 NA
Actuation Relays SR 3.3.6.3

SR 3.3.6.5

3. Containment Radiation 2'" SR 3.3.6.1
SR 3.3.6.4
SR 3.3.6.7
SR 3.3.6.6

a. Gaseous (b)
(RE-2565C)

b. Particulate (b)
(RE-2565A)

c. Iodine (b)
(RE-25658)

d. Area Low Range 5 15 mr/h(*)
/ (RE 0002, RE-0003) 5 50x background (d)

4 Safety Injection (d) Refer to LCO 3.3.2, "ESFAS Instrumentation." Function 1, for all
initiation functions and requirements.

(a) Containment ventilation radiation (RE 2565) is treated as one channel and is considered OPERABLE if the
particulate (RE 2565A) and iodine monitors (RE-2565B) are OPERABLE or the noble gas monitor (RE 2565C)
is OPERABLE.

(b) Setpoints will not exceed the limits of Specifications 5.5.4.h and 5.5.4.1 of the Radioactive Effluent
Controts Program.

(c) During CORE ALTERATIONS and movement of irradiated fuel assemblies within containment.

(d) During Wo0ES 1, 2, 3, and 4.

!

!
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CREFS Actuation Instrumentati@n 1

3.3.7

3.3 INSTRUMENTATION

3.3.7 Control Room Emergency Filtration System (CREFS) Actuation
Instrumentation

!

LC0 3.3.7 The CREFS actuation instrumentation for each Function in
Table 3.3.7-1 shall be OPERABLE.

d

APPLICABILITY: Either unit in MODES 1, 2, 3, or 4,
During movement. of irradiated fuel assemblies in either unit,
During CORE ALTERATIONS in either unit.

ACTIONS

-------------------------------------NOTE-------------------------------------
Separate Condition entry is allowed for each Function.

. ______________________________________________________________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. Reguired manual A.1 Restore channel to 7 days
initiation channel 0PERABLE status.
inoperable.

B. Required Action and 8.1 Place one CREFS train in 6 hours
,

associated Completion the emergency mode. i
'

Time for Condition A
not met.

I
:

1

C. One automatic actuation C.1 Restore the channel to 7 days |
'

logic / relay channel OPERABLE status.
inoperable in one unit. j

|

I
|

D. Required Action and D.1 Place one CREFS train in 6 hours |
associated Completion the unaffected unit in the |

Time for Condition C emergency mode.
not met.

(continued)
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CREFS Actuation Instrumentaticn
3.3.7

( ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One automatic actuation E.1 Restore both channels to 7 days
logic / relay channel OPERABLE status. '

inoperable in each
unit.

F. Required Action and F.1 Place one CREFS train in 6 hours
associated Completion each unit in the emergency
Time for Condition E mode.
not met.

.

G. Two automatic actuation G.1 Place two CREFS trains in 1 hour
. logic / relay channels the unaffected unit in the

inoperable in one unit. emergency mode.

9.8

G.2 Place one CREFS train in 1 hour
each unit in the emergency

O mode.

H. Three automatic H.1 Place two CREFS trains in 1 hour
actuation logic / relay the unit with one
channels inoperable. inoperable channel in the

emergency mode.

I. Four automatic I.I Place two CREFS trains in 1 hour
actuation logic / relay the emergency mode,
channels inoperable.

:

J. One intake radiogas J.1 Restore channel to 7 days
monitor channel 0PERABLE status,
inoperable in one unit.

(continued)
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CREFS Actuation Instrumentation
3.3.7

ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME

K. Required Action and K.1 Lock closed the affected 6 hours
associated Completion and lock open the
Time for Condition J unaffected outside air
not met. (0SA) intake dampers.

DB

K.2 Place one train of CREFS
in the emergency mode. 6 hours

L. One intake radiogas L.1 Restore both channels to 7 days
monitor channel 0PERABLE status.
inoperable in each
unit.

M. Required Action and M.1 Place one CREFS train in 6 hours
associated Completion the emergency mode.
Time for Condition L
not met.

N. Two intake radiogas N.1 Lock closed the affected I hour
monitor channels and lock open the
inoperable in one unit. unaffected OSA intake

dampers.

0E_

N.2 Place one CREFS train in 1 hour
each unit in the emergency
mode.

(continued)
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CREFS Actuation Instrumentation
3.3.7

|

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME l

0. Three intake radiogas 0.1 Place one CREFS train in 1 hour i

monitor channels each unit in the emergency '

inoperable. mode.

M

0.2.1 Lock closed the OSA 1 hour
intake dampers of the
unit with two
ino>erable channels and
locc open the other OSA
intake dampers.

AND

0.2.2.1 Restore the single 7 days
inoperable channel
associated with the
locked open OSA
intake dampers to
OPERABLE status.

O m
0.2.2.2 Place one CREFS 7 days

train in the
emergency mode.

P. Four intake radiogas P.1 Place one CREFS train 1 hour
monitor channels in each unit in the
inoperable. emergency mode.

O
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CREFS Actuation Instrumentation |
3.3.7 -

hSURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
Refer to Table 3.3.7-1 to detemine which SRs apply for each CREFS Actuation

,

Function. |
,

,

1

|
SURVEILLANCE FREQUENCY

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours

|

SR 3.3.7.2 Perfom COT. 92 days

SR 3.3.7.3 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

|

SR 3.3.7.4 ---------------------NOTE------------------ & |Verification of setpoint is not required. W -

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

Perform TAD 0T. 18 months

|

SR 3.3.7.5 Perform CHANNEL CALIBRATION. 18 months

| SR 3.3.7.6 Verify ESF RESPONSE TIME for radio-gas 18 months on a
monitors within limit. STAGGERED TEST

BASIS

1

|

| 9
|
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CREFS Actuation Instrumentation
3.3.7

.

Table 3.3.71 (page 1 of 1)
CREFS Actuation Instrumentation

|

SURVEILLANCE
FUNCTION REQUIRED CHANNELS REQUIRE 8ENTS TRIP SETPOINT

-

1. Manuel Initiation 1 SR 3.3.7.4 NA

2. Automatic Actuation Logic and 4 (2 per unit) SR 3.3.7.3 NA
Actuation Releys

3. Control Room Air Intake 4 (2 per unit) SR 3.3.7.1 3 x background
Radiogas Monitors '

SR 3.3.7.2
SR 3.3.7.5 I
SR 3.3.7.6

4. Safety Injection Refer to LCO 3.3.2, "ESFAS Instrumentation." Function 1, for ELL
initiation functions and requirements.

|

| |

|

|

| |
1

1

i

l
|

1

|
|

OV
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High Flux at Shutdown Alarm
3.3.8

3.3 INSTRUMENTATION

3.3.8 High Flux at Shutdown Alam (HFASA)

LC0 3.3.8 Two channels of HFASA shall be OPERABLE.

APPLICABILITY: MODES 3, 4, and 5

--------------------------NOTE-----------------------------

The HFASA may be blocked in MODE 3 during reactor startup.
___________________________________________________________

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One channel of HFASA A.1 Restore channel to 48 hours
inoperable. OPERABLE status.

O
B. Required Action and B.1 Perfom SR 3.1.1.1 (verify 1 hour

associated Completion SDM).
Time of Condition A not A_NLD
met.

Once per 12
hours thereafter

08

Two channels of HFASA A!Q

B.2 Perform SR 3.9.2.1 (verify
unborated water source AND

isolated).
Once per 14 days {thereafter

1

|

|
1

i

O'
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High Flux at Shutdown Alarm ,

3.3.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

-----------------NOTE--------------------
Not required to be perfonned prior to ,

entering MODE 3 from MODE 2 until 4 hours
after entry into MODE 3.
________..___........________........____

SR 3.3.8.1 Perfom COT. 92 days

SR 3.3.8.2 Perfom CHANNEL CALIBRATION. 18 months

O

|

l

l

,

O
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling
(DNB) Limits

LC0 3.4.1 RCS DNB parameters for pressurizer pressure, RCS a'verage
temperature, and RCS total flow rate shall be within the

,

limits specified below: |

a. Pressurizer pressure 2 2199 psig;

b. RCS average temperature s 592.5'F; and

c. RCS total flow rate 2 384,509 gpm.

APPLICABILITY: MODE 1.

----------------------------NOTE----------------------------
Pressurizer pressure limit does not apply during:

a. THERMAL POWER ramp > 5% RTP per minute; or

b. THERMAL POWER step > 10% RTP. |O ____________________..... ______________....._____. _____.__

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more RCS DNB A.1 Restore RCS DNB 2 hours
parameters not within parameter (s) to
limits. within limit.

B. RCS total flow rate B.1. Perform SR 3.4.1.4. 7 days
degraded.

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

O
Vogtle Units 1 and 2 3.4-1 Amendment No. 94 Unit 1
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RCS Pr:ssura, Temperature, and Flow DNB Limits
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

'

SR 3.4.1.1 Verify pressurizer pressure is 2 2199 psig. 12 hours

SR 3.4.1.2 Verify RCS average temperature is 12 hours
s 592.5 F.

SR 3.4.1.3 Monitor RCS total flow rate for 12 hours |
degradation. I

<

SR 3.4.1.4 -------------------NOTE--------------------
Not required to be performed until 7 days
after 2 90% RTP.

|___________________________________________

Verify by precision heat balance that RCS 18 months I
total flow rate is 2 384,509 gpm. I

1

|

|

<

!,

,

O'
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RCS Minimum Temperature for Criticality
3.4.2

3.4 REACTORCOOLANTSYSTEM(RCS)

3.4.2 RCS Minimum Temperature for Criticality

LC0 3.4.2 Each RCS loop average temperature (T,,,) shall be 2,551*F.

APPLICABILITY: MODE 1,
MODE 2 with k ,,2 1.0.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. T.,,in one or more RCS A.1 Be in MODE 3. 30 minutes
loops not within
limit. t

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Once within 30
SR 3.4.2.1 Verify RCS T,y, in each loop 2 551 F. minutes and

every 30
minutes
thereafter when
the, T.,,- T,,,
deviation alarm
is not reset
and any RCS
loop T.,
< 561 F ,

O
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RCS P/T Liaits
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.3 RCS Pressure and Temperature (P/T) Limits

LC0 3.4.3 RCS pressure, RCS temperature, and RCS heatup and cooldown
rates shall be maintained within the limits specified in the
PTLR.

APPLICABILITY: At all times.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. ---------NOTE--------- A.1 Restore parameter (s) 30 minutes
Required Action A.2 to within limits.
shall be completed

I whenever this AND

Condition is entered.
A.2 Determine RCS is 72 hours. ----------------------

| acceptable for
'

Requirements of LC0 continued operation.
not met in MODE 1, 2,
3, or 4.

I B. Required Action and 8.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND

not met.
B.2 Be in MODE 5 with RCS 36 hours

pressure < 500 psig.

(continued)

O
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RCS P/T Limits
3.4.3

| ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

1
|

| C. ---------NOTE--------- C.1 Initiate action to Immedi,ately
i Required Action C.2 restoreparameter(s)
| shall be completed to within limits.

whenever this|

! Condition is entered. AND
_______ ..............

C.2 Determine RCS is Prior to
Requirements of LC0 acceptable for entering MODE 4
not met any time in continued operation.
other than MODE 1, 2,
3, or 4.

l

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

| O :

SR 3.4.3.1 -------------------NOTE--------------------
Only required to be performed during RCS
heatup and cooldown operations and RCS
inservice leak and hydrostatic testing.
________________________________..._______.

,

|
1 Verify RCS pressure, RCS temperature, and 30 minutes

RCS heatup and cooldown rates are within
the limits specified in the PTLR.

- -

|

O
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RCS Losps - MODES 1 and 2
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Loops - MODES 1 and 2

LC0 3.4.4 Four RCS loops shall be OPERABLE and in operation.,

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
-

,

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 !

N

|

|

O
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RCS Loops - MODE 3
3.4.5

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RCS Loops - MODE 3

| LC0 3.4.5 Two RCS loops shall be OPERABLE, and either:
,

a. Two RCS loops shall be in operation when the Rod Control
System is capable of rod withdrawal; or

,

'

b. One RCS loop shall be in operation when the Rod Control
System is not capable of rod withdrawal.

____ ..___.-----------------NOTE----------------------------
All reactcr coolant pumps may be de-energized for :s; I hour
per 8 hour period provided:

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

b. Core outlet temperature is maintained at least 10*F
below saturation temperature.

___________________________________..___..______________....

O APPLICABILITY: MODE 3.

ACTIONS
_

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS loop A.1 Restore required RCS 72 hours
inoperable. loop to OPERABLE

status.

B. Required Action and B.1 Be in MODE 4. 12 hours
associated Completion
Time of Condition A
not met.

(continued)

O
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!

RCS Loops - MODE 3 l

3.4.5 ]
I

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One required RCS loop C.1 Restore r'equired RCS 1 hour
not in operation, and loop to operation.
reactor trip breakers
closed and Rod Control OR
System capable of rod
withdrawal. C.2 De-eaergize all I hour

control rod drive
mechanisms (Ch?Ms).

1
D. Two required RCS loops D.1 De-energize all Immediately |

inoperable. CRDMs. |

OR AND i

No RCS loop in D.2 Suspend all Immediately
operation. operations involving

a reduction of RCS
boron concentration.

D.3 Initiate action to Immediately
restore one RCS loop
to OPERABLE status
and operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.5.1 Verify required RCS loops are in operation. 12 hours

(continued)

O
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RCS Loops - MODE 3
3.4.5

|

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.5.2 Verify steam generator secondary side water 12 hours
levels are above the highest point of the
steam generator U-tubes for required RCS
loops.

SR 3.4.5.3 Verify correct breaker alignment and 7 days
indicated power are available to the |required pump that is not in operation. -

O

,

;

O
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RCS Loops - MODE 4
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.6 RCS Loops - MODE 4

:

LC0 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.

water temperature of each steam generator (SG) y side
An RCP shall not be started unless the secondar2.

is < 50 F
above each of the RCS cold leg temperatures. With no
RCP running, this value is reduced to 25'F at an RCS
temperature of 350 F and varies linearly to 50 F at an
RCS temperature of 200 F.

____________________________________ .____________________ -

APPLICABILITY: MODE 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required RCS loop A.1 Initiate action to Immediately
inoperable. restore a second loop

to OPERABLE status.
AND

Two RHR loops
inoperable.

(continued)
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1

RCS Loops - MODE 4
3.4.6;

'

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. . One required RHR loop B.1 Be in MODE 5. 24 hours
inoperable.

AND

Two required RCS loops ,

inoperable. j

|
-.

,

C. Both required RCS or C.1 Suspend all Immediately !
RHR loops inoperable. operations involving

a reduction of RCS
QR boron concentration. j

No RCS or RHR loop in AND
operation.

C.2 Initiate action to Immediately
restore one loop to r

OPERABLE status and '

operation.

1

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 12 hours
above the highest point of the steam
generator U-tubes for required RCS loops.

(continued)'
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RCS Loops - MODE 4
3.4.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.6.3 Verify correct pump breaker alignment and 7 day's
indicated power are available to the
required pump that is not in operation.

O

O
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RCS Loops - MODE 5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7' RCS Loops - MODE 5, Loops Filled

LC0 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 above the highest point of the
steam generator U-tubes.

----------------------------NOTES---------------------------
1. The RHR pump of the loop in operation mey 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 temperature is maintained at least 10'F
below saturation temperature.

2. One required RHR loop may be inoperable for up to

jO- 2 hours for surveillance testing provided that the other
RHR loop is OPERABLE and in operation.

: 3. No reactor coolant pump shall be started unless the
' secondary side water temperature of each SG is < 50*F '

above each of the RCS cold leg temperatures.

! 4. All RHR loops may be removed from operation during
planned heatup to MODE 4 when at least one RCS loop isi

q in operation.

!

APPLICABILITY: MODE 5 with RCS loops filled.

i

!

i
i
i

i

!O
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RCS Loops - MODE 5, Loops Filled
3.4.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

'

A. One RHR loop A.1 Initiate action to Immedi,ately
inoperable. restore a second RHR

toop to OPERABLE
AND status.

Rec uired SGs secondary @
sice water levels not
within limits. A.2 Initiate action to Immediately

restore required SG
secondary side water
levels to within
limits.

B. Required RHR loops B.1 Suspend all Immediately
inoperable. operations involving

a reduction of RCS
M boron concentration.

No RHR loop in AND
operation.

B.2 Initiate action to Immediately
restore 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 hours
above the highest point of the steam
generator U-tubes for the required SGs.

(continued)
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RCS Loops - MODE 5, Loops Filled
3.4.7

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.7.3 Verify correct breaker alignment and 7 day's !
I indicated power are available to the
I required RHR pump that is not in operation.

|

1

O

|

|

O l
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RCS Loops - MODE 5, Loops Not Filled
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 RCS Loops - MODE 5, Loops Not Filled

LC0 3.4.8 Two residual heat removal (RHR) loops shall be OPE,RABLE and
one RHR loop shall be in operation. Each valve used to
isolate unborated water sources shall be secured in the
closed position.

----------------------------NOTES---------------------------
1. All RHR pumps may be de energized for s 15 minutes when

switching'from one loop to another provided:

a. The core outlet temperature is maintained > 10'F
below saturation temperature.

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

c. No draining operations to further reduce the RCS
water volume are permitted.

2. One RHR loop may be inoperable for s 2 hours for
surveillance testing provided that the other RHR loop is
OPERABLE and in operation.

3. Valves in the flowpath from the RMWST, through the i

Ichemical mixing tank, to the suction of the charging
pumps may be open under administrative control provided I
the RCS is in compliance with the SHUTDOWN MARGIN i

requirements of LC0 3.1.1 and the high flux at shutdown l

alarm is OPERABLE. |

... _____.____________._____________________________________

l

APPLICABILITY: MODE 5 with RCS loops not filled.
.

ACTIONS
,-

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR loop A.1 Initiate action to Immediately |

inoperable. restore RHR loop to
OPERABLE status.

(continued)
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RCS Loops - MODE 5, Loops Not Fillcd
3.4.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

!

|
|

.

B. Required RHR loops B.1 Suspend all Immediately
inoperable, operations involving

reduction in RCS 1

QR boron concentration.

No RHR loop in AND

operation.
B.2 Initiate action to Immediately )

restore one RHR loop )
to OPERABLE status
and to operation.

C. One or more valves C.1 Initiate action to Immediately
used to isolate secure valve (s) in I
unborated water closed position.
sources not secured in
closed position.

O

SURVEILLANCE REQUIREMENTS
.

SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify one RHR loop is in operation. 12 hours

|

|

SR 3.4.8.2 Verify correct breaker alignment and 7 days I

indicated power are available to the I'

required RHR pump that is not in operation.

SR 3.4.8.3 Verify each valve that isolates unborated 31 days
water sources is secured in the closed
position.

|

|O
! Vogtle Units 1 and 2 3.4-17 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)



1

PrGssurizer
3.4.9

,

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer

LC0 3.4.9 The pressurizer shall be OPERABLE with:
,

a. Pressurizer water level s; 92%; and

b. Two groups of pressurizer heaters OPERABLE with the
capacity of each group 2 150 kW and capable of being
powered from an emergency power supply.>

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Pressurizer water A.1 Be in MODE 3 with 6 hours
level not within reactor trip breakers glimit. open.

AND

A.2 Be in MODE 4. 12 hours

!

B. One required group of B.1 Restore required 72 hours
pressurizer heaters group of pressurizer
inoperable. heaters to OPERABLE

status.
1

!

C. Required Action and C.1 Be in MODE 3. 6 hours l

associated Completion {
Time of Condition B AND {
not met. '

I

C.2 Be in MODE 4. 12 hours

'

.

I
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Pressurizer
3.4.9

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.9.1 Verify pressurizer water level is s 92%. 12 hours

SR 3.4.9.2 Verify capacity of each required group of 18 months
pressurizer heaters is 2150 kW.

|

,

O
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Pressurizer Safety Valves |
3.4.10 !

3.4 REACTOR C0OLANT SYSTEM (RCS)

3.4.10 Pressurizer Safety Valves

'

LC0 3.4.10 Three pressurizer safety valves shall be OPERABLE with lift
'

settings 2 2460 psig and s 2510 psig.

APPLICABILITY: MODES 1, 2, and 3.

---------------------------NOTE---- ----------------------

The lift settings are not required to be within the LC0
limits during MODE 3 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

1

I
|

1

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

l
OR B.2 Be in MODE 4. 12 hours |

Two or more
pressurizer safety
valves inoperable.

1

O
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Pressurizer Safety Valves
3.4.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.10.1 Verify each pressurizer safety valve is In accordance
OPERABLE in accordance with the Inservice with the
Testing Program. Following testing, lift Inservice
settings shall be within 1%. Testing Program

.

O
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Pressurizer PORVs
3.4.11

3.4 REACTOR C0OLANT SYSTEM (RCS)

3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

LC0 3.4.11 Each PORV and associated block valve shall be OPERABLE.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

-------------------------------------NOTES- ----------------------------------

1. Separate Condition entry is allowed for each PORV.

2. LC0 3.0.4 is not applicable.
________......_.. ______________..____________________......____________...___

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more PORVs A.1 Close and maintain 1 hour
inoperable and capable power to associated
of being manually block valve.
cycled.

B. One PORV inoperable B.1 Close associated I hour
and not capable of block valve.
being manually cycled.

AND

B.2 Remove power from I hour
associated block
valve.

AND

B.3 Restore PORV to 72 hours
OPERABLE status.

(continued)
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Pressurizer PORVs
3.4.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One block valve C.1 Place associated PORV 1 hour
inoperable. in manual control.

'

AND

C.2 Restore block valve 72 hours
to OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, AND
B, or C not met.

D.2 Be in MODE 4. 12 hours

I
!

E. Two PORVs inoperable E.1 Close associated I hour
and not capable of block valves.

O being manually cycled.
AND

E.2 Remove power from 1 hour
associated block
valves.

AND

E.3 Be in MODE 3. 6 hours
|

AND

E.4 Be in MODE 4. 12 hours

1

F. More than one block F.1 Place associated I hour
valve inoperable. PORVs in manual

control.

AND I

(continued)
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Pressurizar PORVs
3.4.11

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

F. (continued) F.2 Restore one block 2 hours
valve to OPERABLE
status.

AND

F.3 Restore remaining
block valve to
OPERABLE status. 72 hours

G. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition F AND
not met.

G.2 Be in MODE 4. 12 hours

_ g-

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.11.1 -------------------NOTE--------------------
Not required to be performed with block
valve closed in accordance with the
Required Action of Conditions A, B, or E.
...........................................

Perform a complete cycle of each block 92 days
valve.

SR 3.4.11.2 Perform a complete cycle of each PORV. 18 months

-

O
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COPS
3.4.12

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Cold Overpressure Protection Systems (COPS)

LCO 3.4.12 A COPS shall be OPERABLE with all safety injection pumps
incapable of injecting into the RCS and the accumulators
isolated and either a or b below.

a. Two RCS relief valves, as follows:

1. Two power operated relief valves (PORVs) with lift
settings within the limits specified in the PTLR,
or

2. Two residual heat removal (RHR) suction relief
valves with setpoints 2 440 psig and s 460 psig, or

3. One PORV with a lift setting within the limits
specified in the PTLR and one RHR suction relief
valve with a setpoint within specified limits.

b. The RCS depressurized and an RCS vent of 2 2.14 square
inches (baed on an equivalent length of 10 f u t of pipe).

APPLICABILITY: MODE 4,
MODE 5,
MODE 6 when the reactor vessel head is on.

----------------------------NOTE----------------------------
1. Accumulator isolation is only required when accumulator

pressure is greater than or equal to the maximum RCS
pressure for the existing RCS cold leg temperature

!

allowed by the P/T limit curves provided in the PTLR. )

2. The safety injection pumps are not required to be
incapable of injecting into the RCS until 4 hours after
entering MODE 4 from MODE 3 provided the temperature of
one or more RCS cold legs has not decreased below 325 F. |

j__.......___.....__...._____________________..._____________

I

O
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COPS
3.4.12

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more safety A.1 Render all safety 4 hour.s
injection pumps injection pumps
capable of injecting incapable of
into the RCS. injecting into the

RCS.

B. An accumulator not B.1 Isolate affected 1 hour
isolated when the accumulator.
accumulator pressure
is greater than or
equal to the maximum
RCS pressure for
existing cold leg
temperature allowed in
the PTLR.

hC. Required Action and C.1 Increase RCS cold leg 12 hours
associated Completion temperature to
Time of Condition B > 350 F.
not met.

98

C.2 Depressurize affected 12 hours
accumulator to less
than the maximum RCS
pressure for existing
cold leg temperature
allowed in the PTLR.

D. One required RCS D.1 Restore required RCS 7 days
relief valve relief valve to
inoperable in MODE 4. OPERABLE status.

(continued)
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COPS
3.4.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One required RCS E.1 Restore required RCS 24 hours
relief valve relief valve to '

inoperable in N0DE 5 OPERABLE status.
or 6.

F. Two required RCS F.1 Depressurize RCS and 12 hours
relief valves establish RCS vent
inoperable. size within specified

limits.
E
Required Action and
associated Completion
Time of Condition A,
C, D, or E not met.

@

O COPS inoperable for
any reason other than
Condition A, B, D, or
E.

|

)

O
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COPS
3.4.12

SURVEILLANCE REQUIREMENTS i

SURVEILLANCE FREQUENCY i

|

SR 3.4.12.1 Verify both safety injection pumps are Withip 4 hours i

incapable of injecting into the RCS. after entering -

MODE 4 from i

MODE 3 and !

prior to the
temperature of
one or more RCS<

cold legs
decreasing'

below 325 F

AND

12 hours
thereafter.

SR 3.4.12.2 Verify each accumulator is isolated. 12 hours
|

SR 3.4.12.3 Verify RHR suction valves are open for each 72 hours
required RHR suction relief valve.

SR 3.4.12.4 -------------------NOTE--------------------
Only required to be performed when
complying with LCO 3.4.12.b.
_ .______________________..________. __..._

Verify RCS vent size within specified 12 hours for
limits. unlocked open

vent valve (s)

AND

31 days for
locked open
vent valve (s)

(continued)
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COPS
3.4.12

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.12.5 Verify PORV block valve is open for each 72 hours
required PORV.

'

SR 3.4.12.6 -------------------NOTE--------------------
Not required to.be performed until 12 hours
after decreasing RCS cold leg temperature
to s; 350*F.

______________......._______________.......

Perform a C0T on each required PORV, 31 days
excluding actuation.

SR 3.4.12.7 Perform CHANNEL CALIBRATION for each 18 months
required PORV actuation channel.

O

O
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RCS Operatisnal LEAKAGE
3.4.13

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.13 RCS Operational LEAKAGE

LC0 3.4.13 RCS operational LEAKAGE shall be limited to:
,

a. No pressure boundary LEAKAGE; |
1

b. 1 gpm unidentified LEAKAGE; '

c. 10 gpm identified LEAKAGE;

d. 1 gpm total primary to secondary LEAKAGE through all
steam generators (SGs); and

e. 500 gallons per day primary to secondary LEAKAGE through
any one SG.

|

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME |

A. RCS LEAKAGE not within A.1 Reduce LEAKAGE to 4 hours
limits for reasons 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 AND

not met.
B.2 Be in MODE 5. 36 hours

CE

Pressure boundary
LEAKAGE exists.

O
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RCS Operational LEAKAGE
3.4.13

( SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.13.1 -------------------NOTE--------------------
'

1. Not required to be performed in MODE 3
or 4 until 12 hours of steady state
operation.

2. Only required to be performed during
steady state operation.

_______... ___. ______ ..._______....._____

Perform RCS water inventory balance. Once within 12
hours after
achieving
steady state
operation

AND

72 hours
thereafter

O
SR 3.4.13.2 Verify steam generator tube integrity is in In accordance

accordance with the Steam Generator Tube with the Steam
Surveillance Program. Generator Tube

Surveillance
Program

l

|

|

!

:
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RCS PIV Leakag3
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 RCS Pressure Isolation Valve (PIV) Leakage

LC0 3.4.14 LeakagefromeachRCSPIVshallbewithinlimit.
,

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

-------------------------------------NOTES------------------------------------
1. Separate Condition entry is allowed for each flow path.

2. Enter applicable Conditions and Required Actions for systems made
inoperable by an inoperable PIV. |

I..............................................................................

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more flow paths ------------NOTE-------------
with leakage from one Each valve used to satisfy
or more RCS PIVs not Required Action A.1 and
within limit. Required Action A.2 must have

been verified to meet
SR 3.4.14.1 and be in the
reactor coolant pressure
boundary or the high pressure
portion of the system.
.............................

(continued)
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RCS PIV Leakage
3.4.14

A_CTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.1 Isolate the high 4 hours
pressure portion of '

the affected system
from the low pressure
portion by use of one
closed manual,
deactivated-

automatic, or check
valve.

AND

A.2 Isolate the high 72 hours
pressure portion of
the affected system
from the low
pressure portion by
use of a second
closed manual,
deactivated
automatic, or checkpd valve.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A AND
not met.

B.2 Be in MODE 5. 36 hours

|
<

C. RHR System suction C.1 Isolate the affected 4 hours
isolation valve penetration by use of
interlock function one closed manual or
inoperable. deactivated automatic

valve.

O
I
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1

RCS PIV Leakage
3.4.14

1

1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|

SR 3.4.14.1 -------------------NOTES-------------------
,

1. Not required to be performed in
MODES 3 and 4.

2. Not required to be performed on the
RCS PIVs located ir. the RHR flow path
when in the shutdown cooling mode of
operation.

3. RCS PIVs actuated during the
|performance of this Surveillance are
|

not required to be tested mcre than |once if a repetitive testing ic0p
cannot be avoided.

-
.

1

Verify leakage from each RCS PIV is In accordance
equivalent to s 0.5 gpm per nominal inch of with the
valve size up to a maximum of 5 gpm at an Inservice
RCS pressure 2 2215 psig and s 2255 psig. Testing

Program, and
18 months |

AND

Prior to
antering MODE 2
whenever the
unit has been I

in MODE 5 for
7 days or more,
if leakage
testing has not
been performed
in the previous
9 months
(except for
valves HV-
8701A/B and HV-
8702A/B)

AND

(continued)
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1

i
i RCS PIV Leakage

3.4.14

SURVEILLANCE REQUIREMENTS

j SURVEILLANCE FREQUENCY

I

I SR 3.4.14.1 (continued) For systems
' rated at less

than 50% RCS.

| design
' pressure,

within 24 hours;

following valve,

actuation,

; (except for
; valves HV-
: 8701A/B and HV-
i 8702A/B).

|
.

j SR 3.4.14.2 Verify RHR System suction isolation valve 18 months
interlock prevents the valves from being4

| opened with a simulated or actual RCS
j pressure signal 2 450 psig.

!O
i
,

1
1
4

?

O
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RCS Leakage Det ction Instrumentation
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.15 RCS Leakage Detection Instrumentation

LCO 3.4.15 The following RCS leakage detection instrumentation shall be
OPERABLE:

'

a. The containment normal sumps level and reactor cavity
sump monitors;

b. One containment atmosphere radioactivity monitor
(gaseous or particulate); and

c. Either the containment air cooler condensate flow rate
or a containment atmosphere gaseous or particulate
radioactivity monitoring system not taken credit for in
item b.

;

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS i

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment sump ------------NOTE-------------
monitor inoperable. LC0 3.0.4 is not applicable.

..________________.._________

A.1 Perform SR 3.4.13.1. Once per
24 hours

B. Two or more -------------NOTE------------
containment sump LC0 3.0.4 is not applicable.
monitors inoperable -----------------------------

B.1 Perform SR 3.4.13.1 Once per 24
hours

AND

B.2 Restore at least two 30 days
containment sump
monitors to OPERABLE
status.

(continued)
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i

i
! RCS Leakaga Detection Instrumentation

3.4.15
I

ACTIONS (continued)

i CONDITION REQUIRED ACTION COMPLETION TIME

|
! C. Required containment -----------NOTC------------
#

atmosphere LC0 3.0.4 is not '

: radioactivity applicable.
j monitor (s) inoperable. ---------------------------

; C.1.1 Analyze grab samples Once per
|- of the containment 24 hours

atmosphere.

E
4

; C.1.2 Perform SR 3.4.13.1. Once per
24 hours

'; AND
a

| C.2.1 Restore required 30 days
containment
atmosphere,

radioactivity,

: monitor (s) to
i i 0PERABLE

status.<

I i

i M I
; 30 days !
< C.2.2 Verify containment
! air cooler :

condensate flow rate'

j monitor is OPERABLE.
i

i

i
D. Required containment D.1 Perform SR 3.4.15.2. Once per*

air cooler condensate 8 hours
; flow rate monitor M

inoperable.
D.2 Perform SR 3.4.13.1. Once per

24 hours

(continued)

.
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RCS Leakage Detection Instrumentation
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

~

E. Required containment E.1 Restore required 30 days
atmosphere containment

'

radioactivity monitor atmosphere
inoperable, radioactivity monitor

to OPERABLE status.
AND

DE
Required containment
air cooler condensate E.2 Restore required 30 days
flow rate monitor containment air
inoperable. cooler condensate

flow rate monitor to
OPERABLE status.

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

O
G. All required leakage G.1 Enter LC0 3.0.3. Immediately

detection systems
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.15.1 Perform CHANNEL CHECK of containment normal 12 hours
sumps level and reactor cavity sump level
monitors.

(continued)
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RCS Leakage Detection Instrumentation
i

3.4.15
!

( SURVEILLANCE REQUIREMENTS (continued)
| SURVEILLANCE FREQUENCY
|
1 .

SR 3.4.15.2 Perform CHANNEL CHECK of the required 12 hours
containment atmosphere radioactivity '

monitor.
|

| _ _ _

SR 3.4.15.3 Perform COT of the required containment 92 days
atmosphere radioactivity monitor.

SR 3.4.15.4 Perform CHANNEL CALIBRATION of the 18 months
containment sump monitors.

!

SR 3.4.15.5 Perform CHANNEL CALIBRATION of the required 18 months
containment atmosphere radioactivity
monitor.

'

O
SR 3.4.15.6 Perform CHANNEL CALIBRATION of the required 18 months

containment air cooler condensate flow rate
monitor.

l
1

>

O
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RCS Specific Activity
3.4.16

3.4 REACTORCOOLANTSYSTEM(RCS)

3.4.16 RCS Specific Activity

LC0 3.4.16 The specific activity of the reactor coolant shall, be within
limits.

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (T,,,) 2 500 F.

ACTIONS

------------------------Note--------------------------
LC0 3.0.4 is not applicable.
............... ____ .......__________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT I-131 A.1 Verify DOSE Once per 4 hours
> 1.0 Ci/gm. EQUIVALENT I-131

within the acceptable
region of
Figure 3.4.16-1.

AND

A.2 Restore DOSE 48 hours
EQUIVALENT I-131 to
within limit.

B. Gross specific B.1 Perform SR 3.4.16.2. 4 hours
activity of the
reactor coolant not AND

within limit. |

B.2 Be in MODE 3 with 6 hours
T.,,< 500 F.

___

(continued)
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i

[

j RCS Sp:cific Activity !
i 3.4.16
i )
i

ACTIONS (continued)
]

4

CONDITION REQUIRED ACTION COMPLETION TIME

I

i

C. Required Action and C.1 Be in MODE 3 with 6 hours l

j associated Completion T ,,< 500'F. '

Time of Condition A
: not met.

!

DOSE EQUIVALENT I-131
in the unacceptable
region of
Figure 3.4.16-1.

,

e

i

k
i

SURVEILLANCE REQUIREMENTSi

SURVEILLANCE FREQUENCY l

!
<

1
,

ISR 3.4.16.1 Verify reactor coolant gross specific 7 days;

j. activity s 100/E pCi/gm
t

t

:

: SR 3.4.16.2 -------------------NOTE--------------------
Only required to be performed in MODE 1.

,

____............________..__________....___.
.

! Verify reactor coolant DOSE EQUIVALENT 14 da3s
2 1-131. specific activity s 1.0 Ci/gm.
| AND
,

Between 2 and
6 hours after a
THERMAL
POWER change of
2: 15% RTP
within a 1 hour
period

,

(continued)
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l

RCS Specific Activity i

3.4.16
1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.16.3 -------------------NOTE-------------------- 1
'

Not required to be performed unt 1 31 days
after a minimum of 2 effective full power
days and 20 days of MODE 1 speration have
elapsed since the reactor was last
subcritical for 2 48 hours. |

|...........................................

!

Determine $ from a sample taken in MODE 1 184 days |
after a minimum of 2 effectiva full power
days and 20 days of MODE 1 operation have
elapsed since the reactor was last
subcritical for 2 48 hours.

-

1

|

|

|
|

O|
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RCS Specific Activity
3.4.16 '
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Accumulators
3.5.1

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

1

LC0 3.5.1 Four ECCS accumulators shall be OPERABLE.
,

(

APPLICABILITY: MODES 1 and 2,
MODE 3 with pressurizer pressure > 1000 psig,

l
ACTIONS

'

CONDITION REQUIRED ACTION COMPLETION TIME |

A. One accumulator A.1 Restore boron 72 hours
inoperable due to concentration to
boron concentration within limits.
not within limits. '

!

O B. One accumulator B.1 Restore accumulator 1 hour i
inoperable for reasons to OPERABLE status. |
other than
Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
or B not met.

C.2 Reduce pressurizer 12 hours
pressure to
s 1000 psig.

D. Two or more D.1 Enter LC0 3.0.3. Immediately
accumulators
inoperable.

O
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Accumulators
3.5.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

I

SR 3.5.1.1 Verify each accumulator isolation valve is 12 hours
fully open.

SR 3.5.1.2 Verify borated water volume in each 12 hours
accumulator is 2 6555 gallons and
s 6909 gallons.

SR 3.5.1.3 Verify nitrogen cover pressure in each 12 hours
accumulator is 2 617 psig and s 678 psig.

1

|<

SR 3.5.1.4 Verify boron concentration in each 31 days
accumulator is 2 1900 ppm and s 2600 ppm.

AND

For each j
affected
accumulator,
once within
6 hours after
each solution |

volume increase
of 2 67 |
gallons, that
is not the
result of

'

addition from
the refueling
water storage
tank

SR 3.5.1.5 Verify power is removed from each 31 days
accumulator isolation valve operator when
pressurizer pressure is > 1000 psig.

O
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l

|
ECCS - Op3 rating 1

3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS - Operating

LC0 3.5.2 Two ECCS trains shall be OPERABLE.
,

APPLICABILITY: MODES 1, 2, and 3.

....._____________.-..-----NOTES--------------------------
1. In MODE 3, either residual heat removal pump to cold

legs injection flow path may be isolated by closing the
isolation valve to perfonn pressure isolation valve
testing per SR 3.4.14.1.

2. Operation in MODE 3 with ECCS pumps declared inoperable
pursuant to LC0 3.4.12, " Cold Overpressure Protection
System (COPS)," is allowed for up to 4 hours or until
the temperature of all RCS cold legs exceeds 375'F,
whichever comes first.

____________...___....__________________________ .....____

ACTIONS

f}Q CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more trains A.1 Restore train (s) to 72 hours
inoperable. OPERABLE status. j

!

AND

At least 100% of the
ECCS flow equivalent
to a single OPERABLE
ECCS train available.

i

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

B.2 Be in MODE 4. 12 hours
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ECCS - Op:: rating
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.2.1 Verify the following valves are in the 12 hours
listed position with the power lockout
switches in the lockout position.

Valve Number Valve Function Valve Position

HV-8835 51 Pump Cold Leg Inj. OPEN
HV-8840 RHR Pump Hot Leg Inj. CLOSED

HV-8813 SI Pump Mini Flow Isol. OPEN
HV-8806 SI Pump Suction from RWST OPEN
HV-8802A, B SI Pump Hot Leg Inj. CLOSED
HV-8809A, B RHR Pump Cold Leg Inj. OPEN

SR 3.5.2.2 Verify each ECCS manual, power operated, 31 days
and automatic valve in the flow path, that
is not locked, sealed, or otherwise secured
in position, is in the correct position.

O
SR 3.5.2.3 Verify ECCS piping is full of water. 31 days

SR 3.5.2.4 Verify each ECCS pump's developed head at In accordance
the test flow point is greater than or with the
equal to the required developed head. Inservice

Testing Program

SR 3.5.2.5 Verify each ECCS automatic valve in the 18 months
flow path that is not locked, sealed, or
otherwise secured in position actuates to
the correct position on an actual or
simulated actuation signal.

(continued)
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|

ECCS - Operating
3.5.2

SURVEILLANCE REQUIREMENTS (continued) j

SURVEILLANCE FREQUENCY
'

|

SR 3.5.2.6 Verify each ECCS pump starts automatically
on an actual or simulated actuation signal. 18 months

|
SR 3.5.2.7 Verify, by visual inspection, each ECCS 18 months

train containment 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.

!

O

1

|

i

t

,

i

O
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ECCS - Shutdown
3.5.3

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS - Shutdown

LC0 3.5.3 One ECCS train shall be OPERABLE.

APPLICABILITY: MODE 4.
,

ACTIONS
1

CONDITION REQUIRED ACTION COMPLETION TIME |
:

I

A. Required ECCS residual A.1 Initiate action to Immediately
heat removal (RHR) restore required ECCS
subsystem inoperable. RHR subsystem to-

OPERABLE status.

|

B. Required ECCS B.1 Restore required ECCS 72 hours
centrifugal charging centrifugal charging I

subsystem inoperable. subsystem to OPERABLE |
status.

AND

At least 100% of the
ECC5 flow equivalent
to a single OPERABLE
ECCS train available.

C. Required ECCS C.1 Restore required ECCS 1 hour
centrifugal :harging centrifugal charging |
subsystem inoperable. subsystem to OPERABLE

'

status.

D. Required Actions and D.1 Be in MODE 5. 24 hours !
associated Completion
Times of Conditions B |

or C not met. I

O;
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ECCS - Shutdown
3.5.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.3.1 -------------------NOTE--------------------
'

An RHR train may be considered OPERABLE
during alignment and operation for decay
heat removal, if capable of being manually
realigned to the ECCS mode of operation.
____...._____.........____.......__________

The following SRs are applicable for all In accordance
equipment required to be OPERABLE: with applicable

SRs
SR 3.5.2.3 SR 3.5.2.7
SR 3.5.2.4

.

O

O
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RWST
3.5.4

3.S EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.4 Refueling Water Storage Tank (RWST)

LC0 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 OPERABLE status.
within limits.

0.8

RWST borated water
temperature not within glimits.

,

B. One or more sludge B.1 Restore the valve (s) 24 hours
mixing pump isolation to OPERABLE status.
valves inoperable.

C. Required Action and C.1 Isolate the sludge 6 hours
associated Completion mixing system.
Time of Condition B
not met.

D. RWST inoperable for 0.1 Restore RWST to I hour
reasons other than OPERABLE status.
Condition A or B.

(continued)

O
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RWST
3.5.4

Ay) ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and E.1 Be in M0DE 3. 6 hours
'

associated Completion
Time of Condition A or AND

D not met.
E.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.4.1 ------------------NOTE--------------------
Only required to be performed when ambient
air temperature is < 40 F.
___________ ........._________________..._

Verify RWST borated water temperature is 24 hours
2 44 F and 6 116'F.

l
|

1SR 3.5.4.2 Verify RWST borated water volume is 7 days
2 631,478 gallons.

SR 3.5.4.3 Verify RWST boron concentration is 7 days
2 2400 ppm and s 2600 ppm.

|
i

SR 3.5.4.4 Verify each sludge mixing pump isolation 18 months
valve automatically closes on an actual or
simulated RWST Low-Level signal.

C'\
V
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Seal Injection Flow
3.5.5 |

1

1

3.5 EMERGENCY CORE C0OLING SYSTEMS (ECCS)

!3.5.5 Seal Injection Flow

LC0 3.5.5 Reactor coolant pump seal injection flow shall be,within
limits.

,

,

1

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Seal injection flow A.1 Adjust manual seal 8 hours
not within limit. injection throttle

valves in accordance
with SR 3.5.5.1.

B. Required Action and B.1 Be in MODE 3. 6 hours &
i associated Completion W

Time not met. AND'

B.2 Be in MODE 4. 12 hours

1

.

|

|

|
1

|

|

| 9
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|

S al Injection Flow
3.5.5

|

() SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

:

SR 3.5.5.1 -------------------NOTE--------------------
"

Not required to be performed until 8 hours.

: after the Reactor Coolant System pressure
j stabilizes at 2: 2215 psig and s 2255 psig.

_______________.-____________ .__ .....____

$ Verify manual seal injection throttle
; valves are adjusted to give a flow within 31 days

the ECCS safety analysis limits.

:
5 l

ia

b
|j >

1

: i

l l

i |
2 .

(
;

|
J

!
i
;

:

!

,!

,

;
;

,

;

I
#

4

l
i
;

:
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ECCS R: circulation Fluid pH Control System
3.5.6

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) g
3.5.6 Recirculation Fluid pH Control System

The Recirculation Fluid pH Co' trol System shall be OPERABLE.LC0 3.5.6 n

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME.

A. Recirculation Fluid pH A.1 Restore system to 72 hours
Control System OPERABLE status.
inoperable.

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

_

O
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ECCS Recirculation Fluid pH Control System
3.5.6

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.6.1 Perform a visual inspection of the 18 mo'nths
Recirculation Fluid pH Control System and
verify the following:

a) Three storage baskets are in place,
and

b) have maintained their integrity, and

c) the baskets contain a total of
2 11,484 pounds (220 cubic feet) and
:s; 14,612 pounds (260 cubic feet) of
trisodium phosphate crystals.

O

I

i

O
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1

Containment
3.6.1

() 3.6 CONTAINMENT SYSTEMS

3.6.1 Containment

LC0 3.6.1 Containment shall be OPERABLE.
.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

1

|
|A. Containment A.1 Restore containment I hour

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 5. 36 hours

I

i

i
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Containment
3.6.1

P

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.1 Perform required visual examinations and In accordance
leakage rate testing except for containment with the
air lock testing, in accordance with the Containment
Containment Leakage Rate Testing Program. Leakage Rate

Testing Program

SR 3.6.1.2 Verify containment structural integrity In accordance '

in accordance with the Containment Tendon with the !
Surveillance Program. Containment )

Tendon
Surveillance
Program

.__

O

l

l
<

l

|

O
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Containment Air Locks
3.6.2

3.6 CONTAINMENT SYSTEMS

3.6.2 Containment Air Locks

LC0 3.6.2 Two containment air locks shall be OPERABLE.
.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

-------------------------------------NOTES------------------------------------
1. Entry and exit are permissible to perform repairs on the affected air lock

components.

2. Separate Condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LC0 3.6.1,
" Containment," when air lock leakage results-in exceeding the overall
containment leakage rate.

____________.._________________________..__...________________.....______...__

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more ------------NOTES------------
containment air locks 1. Required Actions A.1,
with one containment A.2, and A.3 are not
air lock door applicable if both doors
inoperable. in the same air lock are

inoperable and
Condition C is entered.

2. Entry and exit are
permissible for 7 days
under administrative
controls if both air
locks are inoperable.

__ .____________...__________

(continued)

1
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Containment Air Locks
3.6.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.1 Verify th'e OPERABLE 1 hour
door is closed in the
affected air lock.

AND

A.2 Lock the OPERABLE 24 hours
door 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 W
in the affected air
lock.

l

!

(continued) l

|

|
I

!

|
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|

.

Containment Air Locks
j 3.6.2
)

() ACTIONS (continued)
~

CONDITION REQUIRED ACTION COMPLETION TIME

,

: B. One or more ------------NOTES------------
i containment air locks 1. Required Actions B.1, '

' with containment air B.2, and B.3 are not
lock interlock applicable if both doors
mechanism inoperable. in the same air lock are

inoperable and
Condition C is entered.

2. Entry and exit of
containment are
permissible under the
control of a dedicated
individual.

._____..___...._________ .___ 4

B.1 Verify an OPERABLE 1 hour
door is closed in the I

affected air lock.
'

AND

() B.2 Lock an OPERABLE door 24 hours
closed in the
affected air lock.

AND

B.3 --------NOTE---------
Air lock doors in
high radiation areas
may be verified
locked closed by
administrative means.
.___.__________...___

Verify an OPERABLE Once per 31 days
door is locked closed
in the affected air
lock.

,

:

(continued)

O
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Containment Air Locks
3.6.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME |
:

|

|
C. One or more C.1 Initiate action to Immediately !

containment air locks evaluate overall l

'

inoperable for reasons containment leakage
other than Condition A rate per LC0 3.6.1. |,
or B. l

AND !

C.2 Verify a door is I hour
closed in the
affected air lock. i

!

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

!

l
.

|

|

l

|
l

l

l

O
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Containment Air Locks
3.6.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.2.1 -------------------NOTES-------------------
'

1. An inoperable air lock door does not
invalidate the previous successful
performance of the overall air lock
leakage test.

2. Results shall be evaluated against
acceptance criteria applicable to
SR 3.6.1.1.

__________________ .______...______________

Perform required air lock leakage rate In accordance
testing in accordance with the Containment with the
Leakage Rage Testing Program. Containment

Leakage Rate
Testing Program

O SR 3.6.2.2 Verify only one door in the air lock can be 18 months
opened at a time.

_ . .

|

O !
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Containment Isolation ValvGs
3.6.3

3.6 CONTAINMENT SYSTEMS

3.6.3 Containment Isolation Valves

LC0 3.6.3 Each containment isolation valve shall be OPERABLE.
*

.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

-------------------------------------NOTES------------------------------------
1. Penetration flow path (s) (except for 24 inch purge valves) 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 LC0 3.6.1,
" Containment," when isolation valve leakage results in exceeding the
overall containment leakage rate acceptance criteria.

_____________________________________.....____________________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Isolate the affected 4 hours
penetration flow paths penetration flow path
with one containment by use of at least
isolation valve one closed and
inoperable except for de-activated
purge valve leakage automatic valve,
not within limit. closed manual valve,

blind flange, or
check valve with flow
through the valve
secured.

AND

(continued)

O
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i
,

Containment Isolation Valvss
3.6.3

;

() ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 --------NOTE---------
Isolation devices in '

high radiation areas
may be verified by
use of administrative
means.
_____________________

Verify the affected Once per 31 days
penetration flow path for isolation
is isolated. devices outside

containment

AND

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous 92 days

Of for isolation
devices inside
containment

B. One or more B.1 Isolate the affected I hour
penetration flow paths penetration flow path
with two containment by use of at least
isolation valves one closed and
inoperable excaot for de-activated
purge valve leakage automatic valve,
not within limit. closed marual valve,

or blind flange.

(continued)

I

.
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Containment Isolation Valves
3.6.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more C.1 Isolate t'he affected 24 hours
penetration flow paths )enetration flow path
with one or more )y use of at least
containment purge one closed and
valves not within de-activated
purge valve leakage automatic valve,
limits. closed manual valve,

or blind flange.

AND

C.2 --------NOTE---------
Isolation devices in
high radiation areas
may be verified by
use of administrative
means.
_____________________

Verify the affected Once per
penetration flow path 31 days for &
is isolated. isolation W

devices outside
containment

AND

Prior to
entering MODE 4
from MODE 5 if
not performed
within the
previous !

92 days for I
isolation
devices inside
containment

|
_-

(continued)
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Containment Isciation 'veiv:s
3.6,3

b) ACTIONS (continued)
V

CONDITION REQUIRED ACTION COMPLETI0h TIME

D. Required Action and D.1 Be in MODE 3. 6 hoars
associated Completion
Time not met. AND

D.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|

SR 3.6.3.1 Verify each 24 inch purge valve is sealed 31 d6ys
closed, except for one purge valve in a
penetration flow path while in Condition C
of this LCO.

1
|.--

V SR 3.6.3.2 Verify each 14 inch purge valve is closed, 31 days
except when the associated penetration (s)
is (are) permitted to be open for purge or
venting operations and purge system
surveillance and maintenance testing under
administrative control.

SR 3.6.3.3 -------------------NOTE--------------------
Valves and blind flanges in high radiatic.n
areas may be verified by use of
administre..ive controls.
_____....______________ ..___....._____----

Verify each containment isolation manual 31 days
valve and blind flange that is located
outside containraent and required to be
closed during accident conditions is
closed, except for containment isolation
valves that are open under administrative
controls.

(continued)
f');b
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Containment Isolation Valves
3.6.3

SURVEILLANCE REQUIREMENTS (continued)
,

SURVEILLANCE FREQUENCY

s
SR 3.6.3.4 -------------------NOTES-------------------

1. Valves and blind flanges in high '

radiation areas may be verified by use
of administrative means.

2. The fuel transfer tube blind flange is
only required to be verified closed
once after refueling prior to entering
MODE 4 from MODE 5.

___________________________________________

Verify each containment isolation manual Prior to
valve and blind flange that is located entering MODE 4
inside containment and required to be from MODE 5 if
closed during accident conditions is not performed
closed, except for containment isolation within the
valves that are open under administrative previous
controls. 92 days

SR 3.6.3.5 Verify the isolation time of each power In accordance
operated and each automatic containment with the
isolation valve is within limits. Inservice

Testing Program

_ _ _

SR 3.6.3.6 Perform leakage rate testing for 18 months
containment purge valves with resilient
seals.

SR 3.6.3.7 Verify each automatic containment isolation 18 months
valve that is not locked, sealed, or
otherwise secured in position, actuates to
the isolation position on an actual or
simulated actuation signal.

9
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Containment Pressure
.

3.6.4

O 3.6 CONTAINMENT SYSTEMSv
3.6.4 Containment Pressure

LC0 3.6.4 Containment pressure shall be 2 -0.3 psig and s +1.8 psig.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIM

A. Containment pressure A.1 Restore containment I hour
not within limits. pressure to within

limits.

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

f1 Time not met. AND
%J

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.1 Verify containment pressure is within 12 hours
limits.

.

O
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Containment Air Temperature
3.6.5

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature

LC0 3.6.5 Containment average air temperature shall be s 120, F.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air
within limit. temperature to within

limit.

B. Required Action and B.1 Be in M09E 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
_

SR 3.6.5.1 Verify containment average air temperature 24 hours
is within limit.

O|
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Containment Spray and Cooling Systems
3.6.6

3.6 CONTAINMENT SYSTEMS

3.6.6 Containment Spray and Cooling Systems

LC0 3.6.6 Two containment spray trains and two containment cooling
trains shall be OPERABLE.

'

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME'

<

A. One containment spray A.1 Restore containment 72 hours
train inoperable. spray train to-

OPERABLE status. AND

6 days from
discovery of
failure to meet

[ the LCO

B. One containment B.1 Restora containment 72 hours
cooling train cooling train to
inoperable. OPERABLE status. AND

6 days from
discovery of
failure to meet
the LC0

!

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

C.2 Be in MODE 5. 84 hour s

O
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Containment Spray and Coolino Systems
3.6.6

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY ;

|

SR 3.6.6.1 Verify each containment spray manual, power 31 days
operated, and automatic valve in the flow
path that is not locked, sealed, or
otherwise secured in position is in the
correct position.

SR 3.6.6.2 Operate each containment cooling train fan 31 days
unit for 2 15 minutes.

SR 3.6.6.3 Verify each pair of containment fan coolers 31 days
cooling water flow rate is 2 1359 gpm.

SR 3.6.6.4 Verify each containment spray pump's In accordance
developed head at the flow test point is with the
greater than or equal to the required Inservice
develo>ed head. Testing Program

SR 3.6.6.5 Verify ced, automatic containment spray 18 months
valve in the flow path that is not locked,
sealed, or otherwise secured in position
actuates to the correct position on an
actual or simulated actuation signal.

SR 3.6.6.6 Verify each containment spray pump starts 18 months
automatically on an actual or simulated
actuation signal.

(continued)
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|

Containment Spray and Cooling Systems
3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.6.7 Verify each containment cooling train 18 months
'starts automatically on an actual or

simulated actuation signal.

|
;

| SR 3.66.8 Verify each spray nozzle is unobstructed. 10 years

|
|

O

.

i

O
Vogtle Units 1 and 2 3.6-17 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)

|



Hydrogen R: combiners
3.6.7

g3.6 CONTAINMENT SYSTEMS

3.6.7 Hydrogen Recombiners

LC0 3.6.7 Two hydrogen recombiners shall be OPERABLE.
,

1

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

i

A. One hydrogen A.1 --------NOTE---------
recombiner inoperable. LC0 3.0.4 is not i

applicable. !

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

Restore hydrogen 30 days
recombiner to :

OPERABLE status. !

O|
B. Two hydrogen B.1 verify by 1 hour

recombiners administrative means
inoperable. that the hydrogen AND

control function is
maintained. Once per

12 hours
AND thereafter

B.2 Restore one hydrogen 7 days
recombiner to
OPERABLE status.

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

O
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,

Hydrogan Recombiners
,

3.6.7 j

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.7.1 Perfom a system functional test for each 18 months i
hydrogen recombiner. .

f
i

i

SR 3 6.7.2 Visually examine each hydrogen recombiner 18 months
enclosure and verify there is no evidence
of abnormal conditions.

SR 3.6.7.3 Perform a resistance to ground test for 18 months
each heater phase.

O

|

O |
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MSSVs
3.7.1 <

|>

)!> 3.7 PLANT SYSTEMS

3.7.1 Main Steam Safef,y Valves (MSSVs)
4

LC0 3.7.1 The MSSVs shall be OPERABLE as specified in Table 3.7.1-1
and Table 3.7.1-2. '

1
1

APPLICABILITY: MODES 1, 2, and 3.
.

j ACTIONS
,

............__...._____________.-----NOTE-------------------------------------
; Separate Condition entry is allowed for each MSSV.

....__ ........__..____________.....____.__......______.._________........____

; -- m-

C0i3DITION REQUIRED ACTION COMPLETION TIME
'

_ _ _ _ _

4

) A. One or more MSSVs A.1 Reduce power to less 4 hours
i inoperable. than or equal to the |
'(' applicable % RTP

listed in ;

j Table 3.7.1-1. |

!

AND

'

A.2 Reduce the Power 12 hours
j Range Neutron Flux-

,

|
1 High trip setpoint to '

j less than or equal to
the applicable % RTP
listed in
Table 3.7.1-1.

I

a

(continued)
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MSSVs i

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 (SG) with
four or more MSSVs per
SG inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.1.1 -------------------NOTE--------------------
Only required to be performed in MODES 1
and 2.
...........................................

Verify each required MSSV lift setpoint per In accordance
Table 3.7.1-2 in accordance with the with the
Inservice Testing Program. Following Inservice
testing, lift settings shall be within i1%. Testing Program

|'

|
I

|

|

|

|
|

e
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MSSVs
3.7.1

l

Table 3.7.1-1 (page 1 of 1)
Maximum Allowable Power Range Neutron Flux High Trip

Setpoint with Inoperable Main Steam Safety Valves

MAXIMUM ALLOWABLE POWER
RANGE NEUTRON FLUX HIGH

NUMBER OF INOPERABLE TRIP SETPOINT
MSSVs PER STEAM GENERATOR (% RTP)

1 71

2 51

3 31

O

|
|

|

|

4

I
l

:

1

O |
'
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MSSVs
3.7.1

Table 3.7.1-2 (page 1 of 1)
Main Steam Safety Valve Lift Settings

' VALVE NUMBER
'

LIFT SETTING
STEAM GENERATOR (psig'+ 2%, -3%)

#1 #2 #3 #4

1. PSV3001 PSV3011 PSV3021 PSV3031 1185 psig

2. PSV3002 PSV3012 PSV3022 PSV3032 1200 psig

3. PSV3003 PSV3013 PSV3023 PSV3033 1210 psig

4. PSV3004 PSV3014 PSV3024 PSV3034 1220 psig

5. PSV3005 PSV3015 PSV3025 PSV3035 1235 psig

O

,

O
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MSIVs
3.7.2

i

() 3.7 PLANT SYSTEMS

3.7.2 Main Steam Isolation Valves (MSIVs)

LC0 3.7.2 Two MSIV systems per steam line shall be OPERABLE.,

APPLICABILITY: MODE 1,
MODES 2 and 3 except when one MSIV system in each

steam line is closed.

ACTIONS

-------------------------------------NOTF---------------------_---.-----------
Separate Condition entry is allowed for each steam line.
___-....._________________....._________ ..___________......-_--_..-_-_--_...-

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more steam line A.1 Restore MSIV to 72 hours

("'/)
with one MSIV system OPERABLE status.

s,- inoperable in MODE 1.

B. One or more steam B.1 Restore one MSIV 4 hours-
lines with two MSIV system to OPERABLE
systems inoperable in status in affected
MODE 1. steam line.

i

C. Required Action and C.1 Be in MODE 2. 6 hours
,

associated Completion
Time of Condition A
or B not met.

(continued)

|
.
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MSIVs
3.7.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One or more steam D.1 Verify one MSIV 7 days'
lines with one MSIV system closed in
system inoperable in affected steam line. AND
MODE 2 or 3.

Once per 7 days
thereafter

E. One or more steam E.1 Verify one MSIV 4 hours
lines with two MSIV system closed in
systems inoperable in affected steam line. AND
MODE 2 or 3.

Once per 7 days
thereafter

F. Required Action and F.1 Be in MODE 3, 6 hours
associated Completion
Time of Condition D or AND

E not met.
F.2 Be in MODE 4. 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.2.1 -------------------NOTE--------------------
Only required to be performed in MODES 1
and 2.
__________________......___________________

Verify closure time of each MSIV system is In accordance
s; 5 seconds on an actual or simulated with the
actuation signal. Inservice

Testing Program

i
.
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MFIVs and MFRVs and Associated Bypass Valves
3.7.3

3.7 PLANT SYSTEMS

3.7.3 Main Feedwater Isolation Valves (MFIVs) and Main Feedwater Regulation |
Valves (MFRVs) and Associated Bypass Valves |

!

| LC0 3.7.3 Four MFIVs, four MFRVs, and associated bypass valv'es shall
| be OPERABLE.

APPLICABILITY: MODES 1 and 2 except when MFIV, MFRV, or associated bypass
valve is closed and de-activated or isolated by a closed
manual valve.

ACTIONS

-------------------------------------N0TE-------------------------------------
Separate Condition entry is allowed for each valve. '

..__________________...... _____________________________________ ...........__

CONDITION REQUIRED ACTION COMPLETION TIME

'

A. One or more MFIVs A.1 Close or isolate 72 hours
inoperable. MFIV.

AND

A.2 Verify MFIV is closed Once per
or isolated. 7 days

B. One or more MFRVs B.1 Close or isolate 72 hours
inoperable. MFRV.

AND

B.2 Verify MFRV is closed Onte per
or isolated. 7 days

1

(continued)

O
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MFIVs and MFRVs and Associated Bypass Valv:s
3.7.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME !
1

C. One or more MFRV or C.1 Close or isolate 72 hours i
MFIV bypass valves bypass valve. !

'

inoperable.
AND

C.2 Verify bypass valve Once per
is closed or 7 days
isolated.

.

D. Both isolation systems D.1 Isolate affected 8 hours
inoperable in one or feedwater line,

more feedwater lines.

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

O

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 ------------------NOTE--------------------
Only required to be performed in MODE 1.
------------------------------------------

Verify the closure time of each MFIV, MFRV, In accordance
and associated bypass valve is s; 5 seconds with the
on an actual or simulated actuation signal. Inservice

Testing Program

O
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|

ARVs
3.7.4

3.7 PLANT SYSTEMS

3.7.4 Atmospheric Relief Valves (ARVs).

LC0 3.7.4 Three ARV lines shall be OPERABLE.
.

|

APPLICABILITY: MODES 1, 2, and 3

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required ARV line A.1 --------NOTE---------
inoperable. LC0 3.0.4 is not-

applicable.
_____________________

Restore required ARV 30 days
line to OPERABLE
status.

B. Two or more required B.1 Restore at least two 24 hours
ARV lines inoperable. ARV lines to OPERABLE

status.

4

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

C.2 Be in MODE 4 18 hours I

1

I

(s.)3
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ARVs
3.7.4

l

i SURVEILLANCE REQUIREMENTS
_

SURVEILLANCE FREQUENCY

|

SR 3.7.4.1 Verify one complete cycle of each ARV. 18 moryths I

i

.

O
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AFW System
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

LC0 3.7.5 Three AFW trains shall be OPERABLE.
,

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One steam supply to A.1 Restore steam supply 7 days :

turbine driven AFW to OPERABLE status.
pump inoperable. AND

10 days from
discovery of l

failure to
meet the LC0

%./
\

B. One AFW train B.1 Restore AFW train to 72 hours ,

inoperable for reasons OPERABLE status,
other than AND i

Condition A.
10 days from
discovery of
failure to
meet the LCO

(continued)

O
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|

I

AFW System
3.7.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion '

Time for Condition A AND
or B not met.

C.2 Be in MODE 4. 12 hours I

QB |

Two AFW trains
inoperable.

1

!

D. Three AFW trains D.1 ---------NOTE-------- I

inoperable. LC0 3.0.3 and all
other LC0 Required
Actions requiring
MODE changes are
suspended until
one AFW train is
restored to OPERABLE

_ _ ________________

Initiate action to Immediately
restore one AFW train
to OPERABLE status.

!

l

I

I
.

O
Vogtle Units 1 and 2 3.7-12 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)

m



_ ___._... _. . - _ _ - _ . _ . _ _ _ _ _ _ _ - _. . _ - . _ .. _- _. . . _ . _ _ . _ . .-

AFW System
3.7.5

SURVEILLANCE REQUIREMENTS

; SURVEILLANCE FREQUENCY

|

|

| SR 3.7.5.1 Verify each AFW manual, power operated, and 31 days
automatic valve in each water flow path,'

and in both steam supply flow paths to the
steam turbine driven pump, that is not
locked, sealed, or otherwise secured in
position, is in the correct position.

SR 3.7.5.2 -------------------NOTE------------------
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 31 days on a
at the flow test point is greater than or STAGGERED TEST
equal to the required developed head. BASIS

SR 3.7.5.3 Verify each AFW automatic valve that is not 18 months
locked, sealed, or otherwise secured in
position actuates to the correct ~ position
on an actual or simulated actuation signal.

SR 3.7.5.4 -------------------NOTE------------------
Not required to be performed for the
turbine driven AFW pump until 24 hours
after 2 900 psig in the steam
generator.
____________._.._______._________... ____

Verify each AFW pump starts automatically 18 months
on an actual or simulated actuation signal.

(continued)

O
Vogtle Units 1 and 2 3.7-13 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)

- .



AFW System
3.7.5

|

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.5.5 Verify that each AFW pumphouse ESF supply 18 mo,nths
fan starts and associated dampers actuate
on a simulated or actual actuation signal.

SR 3.7.5.6 Verify that the ESF outside air intake and 18 months
exhaust dampers for the turbine-driven AFW jpump actuate on a simulated or actual

!

actuation signal.

I

i
1

.

)
i
i

e
i

!

l

|
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|

CST
3.7.6

3.7 PLANT SYSTEMS

3.7.6 Condensate Storage Tank (CST) - (Redundant CSTs)

LC0 3.7.6 One CST shall be OPERABLE with a safety-related volume
2 340,000 gallons. *

APPLICABILITY: MODES 1, 2, and 3,

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. CST volume not within A.1 Align Auxiliary 2 hours
limit. Feedwater pumps to

OPERABLE CST.

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

B.2 Be in MODE 4 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
'

SR 3.7.6.1 Verify the CST volume is within limit. 12 hours

|

|

O
'
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CST
3.7.6a

3.7 PLANT SYSTEMS

3.7.6a Condensate Storage Tank (CST) - (Non-redundant CSTs) |

|
-------------------------------NOTE------------------------------------------- |

This LC0 shall be applicable to the Unit (s) which have not completed the |
design modifications required for redundant CSTs. This alternate Technical '

Specification is temporary and will no longer be required when both units have
completed the modifications required to make the CSTs redundant.
______________________________________________________________________________

LC0 3.7.6a Two CSTs shall be OPERABLE with:

a. A combined safety-related volume of 2 420,000 gallons;
and

b. The CST aligned to supply the Auxiliary Feedwater pumps i
shall have a safety-related volume 2 340,000 gallons. I

1

APPLICABILITY: MODES 1, 2, and 3,

|
|

ACTIONS |

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required CST volume (s) A.1 Restore volume (s) to 12 hours
not within limits. within limits.

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

B.2 Be in MODE 4 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.6a.1 Verify CST volumes within specified limits. 12 hours

O
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CCW System
3.7.7

3.7 PLANT SYSTEMS

i 3.7.7 Component Cooling Water (CCW) System

LCO 3.7.7 Two CCW trains shall be OPERABLE.
.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CCW train A.1 --------NOTE--- -----

inoperable. Enter applicables
Conditions and
Required Actions of
LC0 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 AND
! not met.

B.2 Be in MODE 5. 36 hours

|

|

O'
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CCW System
3.7.7

SilRVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.7.1 -------------------NOTE--------------------
Isolation of CCW flow to individual '

components does not render the CCW System
inoperable.
___________________________________________

Verify each DX manual, power o3erated, and 31 days
automatic vr!ve in the flow pati servicing
safety related equipment, that is not

~

locked, sealea, or otherwise secured in
position, is in the correct position.

SR 3.7.7.2 Verify each CCW pump starts automatically 18 months
on an actual or simulated actuation signal.

_

O
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NSCW
3.7.8

' () 3.7 PLANT SYSTEMS

| 3.7.8 Nuclear Service Cooling Water (NSCW) System
I |

,

LCO 3.7.8 Two NSCW trains shall be OPERABLE.
.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

| CGNDITION REQUIRED ACTION COMPLETION TIME

A. One NSCW train ------------NOTES------------
inoperable. 1. Enter applicable

Conditions and Required
Actions of LC0 3.8.1, "AC
Sources -- Operating," for
emergency diesel
generator made inoperable
6y NSCW system.

2. Enter applicable(s,s) Conditions and Required
"

Actions of LC0 3.4.6,
"RCS Loops - MODE 4," for
residual heat removal
loops made inoperable by
NSCW system.

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

A.1 Restore NSCW system 72 hours
to OPERABLE status.

I

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

associated Completion
Time of Condition A AND

not met.
B.2 Be in MODE 5. 36 hours

|
1
!

OV
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NSCW
3.7.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.8.1 -------------------NOTE--------------------
Isolation of NSCW system flow to individual '

components does not render the NSCW system
inoperable.
...........................................

Verify each NSCW system manual, power 31 days
operated, and automatic valve in the flow
path servicing safety related equipment,
that is not locked, sealed, or otherwise
secured in position, is in the correct
position.

SR 3.7.8.2 Verify each NSCW system automatic valve in 18 months
the flow path that is not locked, sealed,
or otherwise secured in position, actuates
to the correct position on an actut.1 or
simulated actuation signal.

O
SR 3.7.8.3 Verify each NSCW system pump starts 18 months

automatically on an actual or simulated
actuation signal.

f

I
1

l

I
i
l
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. UHS
3.7.9

OV 3.7 PLANT SYSTEMS

3.7.9 Ultimate Heat-Sink (VHS)

LC0 3.7.9 The UHS shall be OPERABLE. -

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Nuclear A.1 Restore water 72 hours
Service Cooling Water temperature (s) and
(NSCW) basins with water level (s) to
water temperature- within limits.
and/or water level not
within limits.

B. One or more NSCW B.1
cooling towers with spray cell ( ))to

Restore fan and 72 hours

one or more inoperable OPERABLE status.
fans and/or spray

,cells.
|

(continued)

.
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UHS

3.7.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One NSCW basin -------------NOTE-----------
transfer pump LC0 3.0.4 is not applicable.
inoperable. ----------------------------

C.1 Restore the transfer 8 days
pump to OPERABLE
status.

E
C.2.1 Implement an 8 days ,

alternate method of |

basin transfer.

AND J

C.2.2 Restore the transfer 31 days
pump to OPERABLE
status.

D. Required Action and D.1 Be in MODE 3. 6 hours &
associated Completion W |
Time not met. AND '

@ D.2 Be in MODE 5. 36 hours

UHS inoperable for
reasons other than

i Conditions A, B, or C.

|

9
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UHS

3.7.9

nV SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY l

SR 3.7.9.1 Verify water level of NSCW basin is 24 ho'urs
2 80.25 ft.

.

SR 3.7.9.2 Verif water tem erature of 24 hours
NSCW asinissh0F. |

|

I

SR 3.7.9.3 Operate each NSCW cooling tower fan for 31 days
2 15 minutes.

.

SR 3.7.9.4 Verify NSCW basin transfer pump operation. In acccedance
with t,1e

Inservice
Testing Program

O'O |
.

i

1
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CREFS - Both Units Operating
3.7.10

3.7 PLANT SYSTEMS

3.7.10 Control Room Emergency Filtration System (CREFS) - Both Units
Operating

LC0 3.7.10 Four CREFS trains shall be OPERABLE.

APPLICABILITY: Both Units in MODES 1, 2, 3, or 4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION-IlME I

!

A. One CREFS train A.1 Place one CREFS train 7 days |

inoperable. in the unaffected I

unit in the emergency
mode.

,

__

gB. One CREFS train B.1 Place two OPERABLE 7 days
inoperable in each CREFS trains in the
unit. emergency mode.

C. Two CREFS trains C.1 Place two CREFS Immediately
inoperable in one trains in the
unit. unaffected unit in

the emergency mode.

._

D. Control room air ----------- -NOTE------------
temperature not within LC0 3.0.4 is not applicable.
limit. -----------------------------

D.1 Restore control room 7 days
air temperature to
within limit.

(continued)
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CREFS - Both Units Operating
3.7.10

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and -------------NOTE- ---------

associated Completion LC0 3.0.4 is not a licable -

Time not met. to the unaffected it.
...______...........__.......

E.1 --------NOTE---------
Required Action E.1
is not applicable
when entering this
Condition from
Condition B or D.
....._____...........

Lock closed the outside 1 hour
air (0SA) intake dampers
of the affected unit and
lock open the 0SA intake
danpers of the unaffected
uni t..

AND

E.2 Place the affected 7 hours
units (s) in MODE 3.

AND

E.3 Place the affected 37 hours
unit (s) in MODE 5.

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.10.1 Verify control room air temperature s 85 F. 12 hours

(continued)
,
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CREFS - Both Units Operating
3.7.10

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.10.2 Operate each CREFS train for 610 31 days
continuous hours with the heater control ,

circuit energized.

SR 3.7.10.3 Perform required CREFS filter testing in In accordance
accordance with the Ventilation Filter with VFTP
esting Program (VFTP).r

SR 3.7.10.4 Verify each CREFS train actuates (switches 18 months
to emergency mode) on an actual or
simulated actuation signal.

SR 3.7.10.5 Verify one CREFS train per unit can 18 months on a
imaintain a positive pressure of 2 0.125 STAGGERED TEST |

inches water gauge, relative to the BASIS |
adjacent areas during the pressurization
mode of operation at a makeup flow ra'a of
s; 1500 cfm. i

i

O
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1

| CREFS - One Unit Operating
j 3.7.11

|
| 3.7 PLANT SYSTEMS

|3.7.11 Control Room Emergency Filtration System (CREFS) - One Unit Operating,

:
;

: LC0 3.7.11 Four CREFS trains shall be OPERABLE.
!

'

; APPLICABILITY: Only one Unit in MODES 1, 2, 3, or 4
1

-

| ACTIONS
;

j CONDITION REQUIRED ACTION COMPLETION TIME

i

j A. One CREFS train A.1 Place one CREFS train 7 days
1 inoperable in in the shutdown unit
i operating unit. in the emergency
{ mode.
!

:

!
i B. One CREFS train B.1 Lock closed the 7 days
j inoperable in shutdown outside air (0SA)
j unit. intake dampers of the
t shutdown unit and
j lock open the OSA

intake dampers of the
i operating unit.
| -Q3

B.2 Place one CREFS train 7 days
1 in the operating unit

,

j in the emergency |
; mode. !

i
j (continued)
I

i

i

i
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CREFS - One Unit Operating
3.7.11

,

ACTIONS (continued)

CONDITION RE0VIRED ACTION COMPLETION TIME
.

C. One CREFS train C.1 Lock closed the 7 days
inoperable in each shutdown unit's OSA '

unit. intake dampers and
lock open the
operating unit's OSA
intake dampers.

AND

C.2 Place the OPERABLE 7 days
CREFS train in the
shutdown unit in the
emergency mode.

.

D. Two CREFS trains D.1 Place both CREFS Immediately
inoperable in trains in the l
operating unit. shutdown unit in the

emergency mode.

!
E. Two CREFS trains E.1 Lock closed the OSA Immediately

inoperable in shutdown intake dampers of the i

unit. shutdown unit and I

lock open the OSA |
intake dampers of the
operation unit.

OE

E.2 Place both CREFS Immediately
trains in the
operating unit in the
emergency mode.

(continued)
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._

CREFS - One Unit Operating
3.7.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. Control room air -------------NOTE------------
'

temperature not within LC0 3.0.4 is not applicable. -

limit. -----------------------------

F.1 Restore control room 7 days
air temperature to
within limit.

G. Required Action and G.1 Place the unit in 6 hours
associated Completion MODE 3.
Time not met for
operating unit. AE

G.2 Place the unit in 36 hours
MODE 5.

O
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 The Surveillance Requirements of In ar ordance
Specification 3.7.10 are applicable, with e plicable

SRs.

I

l

i
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CREFS - Both Units Shutdown
3.7.12

3.7 PLANT SYSTEMS

3.7.12 Control Room Emergency Filtration System (CREFS) - Both Units Shutdown

LC0 3.7.12 Four CREFS trains shall be OPERABLE.
4

APPLICABILITY: Both units with average Reactor Coclant Temperature s; 200 F
$

during movement of irradiated fuel or CORE ALTERATIONS in
either unit.

ACTIONS
3

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREFS train A.1 Lock closed the 7 days
inoperable. outside air (0SA)

intake dampers of the
affected unit and
lock open the OSA
intake dampers of the
unaffected unit.

9a
A.2 Place one CREFS train 7 days

in the unaffected
unit in the emergency
mode.

B. One CREFS train B.1 Place one CREFS train 7 days
inoperable in each in the emergency
unit. mode.

_ _ _

(continued)

.
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CREFS - Both Units Shutdown
3.7.12

b) ACTIONS (continued)V
CONDITION REQUIRED ACTION COMPLETION TIME

C. Two CREFS trains C.1 Lock closed the OSA Immediately |inoperable in one intake dampers of the , '

unit. affected unit and
lock open the OSA
intake dampers of the
unaffected unit.

OR

C.2 Place one CREFS train Immediately |in the unaffected.

unit in the emergency
mode.

I

D. Three CREFS trains D.1 Place the remaining Immediately
inoperable. CREFS train in the

emergency mode.
E

OR,o -

(,) D.2.1. Lock closed the OSA Immediately
intake dampers of the
unit with two
inoperable systems

' and lock open the OSA
intake dampers of the
unit with one' -

inoperable system.

AND

D.2.2 Place the remaining 7 days
CREFS train in the
emergency mode.

,

!

(continued)

,

,

i
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CREFS - Both Units Shutdown
3.7.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Four CREFS trains E.1 Suspend movement of Immediatelyinoperable. irradiated fuel '

assemblies.
.QB

AND
The CREFS train
required in the E.2 Suspend CORE Immediately
emergency mode by ALTERATIONS.
Required Actions of
Conditions A, B, C,
or D not capable of
being powered by an
OPERABLE emergency

:power source. '

F. Control room air ------------NOTE------------- Itemperature not within LC0 3.0.4 is not applicable.
limit. -----------------------------

F.1 Restore control room 7 days |air temperature to
within limit. ,j

l

SURVEILLANCE REQUIREMENTS |
SURVEILLANCE FREQUENCY

SR 3.7.12.1 The Surveillance Requirements of In accordance
'

Specification 3.7.10 are applicable. with applicable
i

SRs. ;

BN^ ~~~ I
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PPAFES
3.7.13

3.7 PLANT SYSTEMS

3.7.13 Piping Penetration Area Filtration and Exhaust System (PPAFES)

LC0 3.7.13 Two PPAFES trains shall be OPERABLE. -

.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One PPAFES train A.1 Restore PPAFES train 7 days
inoperable. to OPERABLE status.

B. Required /.ction 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 3.7.13.1 Operate each PPAFES train for 2: 15 minutes. 31 days

SR 3.7.13.2 Perform required PPAFES filter testing in In accordance
accordance with the Ventilation Filter with the VFTP
Testing Program (VFTP).

(continued)

O,
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PPAFES
3.7.13

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.13.3 Verify each PPAFES train actuates on an 18 months
actual or simulated actuation signal. '

SR 3.7.13.4 Verify one PPAFES train can maintain a 18 ironths on
negative pressure 2 0.250 inches water a STAGGERED
gauge relative to atmospheric pressure TEST BASIS
during the post accident mode of operation
at a flow rate of 15,500 cfm 10%.

.

O
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| ESF Room Cooler and Safety-Related Chiller System
; 3.7.14
1

3.7 PLANT SYSTEMS

3.7.14 Engineered Safety Features (ESF) Room Cooler and Safety Related
Chiller System

.

LC0 3.7.14 Two ESF Room Cooler and Safety-Related Chiller trains shall
be OPERABLE.

---------------------------NOTE-----------------------------
One Safety-Related Chiller train may be removed from service
for :s; 2 hours under administrative controls for surveillance

testing of the other Safety-Related Chiller train.
.... ______________________________ .__...________________..

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One ESF room cooler A.1 Restore the ESF room 72 hours t

and safety-related cooler and safety- !

chiller train related chiller trainO 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 5. 36 hours

i

|

1
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|

ESF Room Cooler and Safety-Related Chiller System
3.7.14

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

!

SR 3.7.14.1 Verify each ESF room cooler and safety- 31 days
related chiller system manual, power- 1

operated and automatic valve servicing
safety-related equipment that is not
locked, sealed, or otherwise secured in
position, is in the correct position."

|

|SR 3.7.14.2 Verify each ESF room cooler and safety- 18 months
related chiller system automatic valve i

servicing safety-related equipment that is I

not locked, sealed, or otherwise secured in
position actuates to the correct position
on an actual or simulated actuation signal. I

SR 3.7.14.3 Verify each ESF room cooler fan and safety- 18 months
related chiller system (pump and chiller)
start automatically on an actual or
simulated actuation signal.

s

|

|

!

!
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Fuel Storage Pool Water Level
3.7.15

3.7 PLANT SYSTEMS

3.7.15 Fuel Storage Pool Water Level

LC0 3.7.15 The fuel storage pool water level shall be 2 23 ft over the
top of irradiated fuel assemblies seated in the storage
racks.

APPLICABILITY: During movement of irradiated fuel assemblies in the fuel
storage pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool A.1 --------NOTE----------

water level not within LC0 3.0.3 is not
limit. applicable.

_____________________

Suspend movement of Immediately
irradiated fuelO- assemblies in the
fuel storage pool.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
*

SR 3.7.15.1 verify the fuel storage pool water level is 7 days
2 23 ft above the top of the irradiated
fuel assemblies seated in the storage
racks.
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S:condary Specific Activity
3.7.16

3.7 PLANT SYSTEMS

3.7.16 Secondary Specific Activity

|

LC0 3.7.16 The specific activity of the secondary coolant shall be
'

s 0.10 Ci/gm DOSE EQUIVALENT I-131

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Specific activity not A.1 Be in MODE 3. 6 hours
within limit.

AND

A.2 Be in MODE 5. 36 hours !

O
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify the specific activity of the 31 days
secondary coolant is s 0.10 Ci/gm DOSE
EQUIVALENT I-131.
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|
l

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 OPERA,BLE:

| a. Two qualified circuits between the offsite
transmission network and the onsite Class IE AC
Electrical Power Distribution System; and

Two diesel generators (DGs) capable of supply (s)g the
b. in

onsite Class 1E power distribution subsystem .

Automatic load sequencers for Train A and Train B ESF buses
shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS I

------------------------------------NOTE--------------------------------------
The Standby Auxiliary Transformer (SAT) is available for application to onlyO one of the four 4.16 kV ESF buses at any given time for Units 1 and 2 for use
in accordance with Specification 3.8.1 as either an offsite source or to meet
the requirements of an LC0 3.8.1 condition.
______________________________________________________________________________

1 CONDITION REQUIRED ACTION COMPLETION TIME
|

|
| A. One required offsite A.1 Perform SR 3.8.1.1 1 hour
| circuit inoperable. for required OPERABLE
i offsite circuit. AND

Once per 8 hours
thereafter

AND
-

(continued)
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AC Sources - Operating
3.8.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2 Declare required 24 hours from
feature (s) with no discovery of no
offsite power offsite power to
available inoperable one train
when its redundant concurrent with
required feature (s) inoperability of
is inoperable. redundant

required
feature (s)

AND

A.3 Restore required 72 hours
offsite circuit to
OPERABLE status. AND

14 days from
discovery of
failure to meet
LC0

0
B. One DG inoperable. B.1 Verify SAT available. I hour

I
AND

.

Once per 8 hours
thereafter 1

,

AND |

B.2 Perform SR 3.8.1.1 1 hour |

for the required
offsite circuit (s). AND

AND Once per 8 hours
thereafter

(continued)
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AC Sources - Operating
3.8.1

' ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.3 Declare required 4 hours from
feature (s) supported discovery of
by the inoperable DG Condition B
inoperable when its concurrent with
required redundant inoperability of
feature (s) is redundant
inoperable. required i

feature (s)

AND |

|

B.4.1 Determine OPERABLE DG 24 hours |
is not inoperable due
to common cause
failure.

M

B.4.2 Perfonn SR 3.8.1.2 24 hours
for OPERABLE DG.

AND

B.5 Restore DG to 14 days from
,

OPERABLE status. discovery of !

failure to meet
LC0

1
'

(continued)

t
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AC Sources - Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action B.1 C.1 Restore DG to 72 hours
and associated OPERABLE status.
Completion Time not
met.

D. Two required offsite D.1 Declare required 12 hours from
circuits inoperable. feature (s) inoperable discovery of

when its redundant Condition D I

required feature (s) concurrent with
is inoperable. inoperability of '

redundant
required
features

AND

D.2 Restore one required 24 hours
offsite circuit to

i

OPERABLE status. !

O
E. One required offsite ------------NOTE-------------

circuit inoperable. Enter applicable Conditions
and Required Actions of

AND LC0 3.8.9, " Distribution
Systems - Operating," when

One DG inoperable. Condition E is entered with
no AC power source to one or
more trains.
.............................

E.1 Restore required 12 hours
.

offsite circuit to i

OPERABLE status.
t

OR l

E.2 Restore DG to 12 hours
'OPERABLE status.

-(continued) |
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l
1

AC S:urces - Operating
3.8.1

.

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME I

l
1.

F. Two DGs inoperable. F.1 Restore one DG to 2 hour,s
OPERABLE status.

1

G. One automatic load G.1 Restore automatic 12 hours ;

sequencer inoperable. load sequencer to .

OPERABLE status.

H. Required Action and H.1 Be in MODE 3. 6 hours j
Associated Completion ;

'Time of Condition A, AND
C, D, E, F, or G not
met. H.2 Be in MODE 5. 36 hours

DB

Required Action B.2, |
O- B.3, B.4.1, B.4.2, or

B.5 and associated |

Completion Time not
met.

:

I. Three or more required I.1 Enter LC0 3.0.3. Immediately
AC sources inoperable.

-
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
1

'

SR 3.8.1.1 Verify correct breaker alignment and 7 days
indicated power availability for each
required offsite circuit.

|

|

SR 3.8.1.2 -------------------NOTES-------------------
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 procedures are not used,
the time, voltage, and frequency
tolerances of SR 3.8.1.7 must be met. 1

..._______________________________________.

Verify each DG starts from standby 31 days
conditions and achieves steady state voltage
2 4025 V and s 4330 V, and frequency 2 58.8
Hz and s 61.2 Hz.

(continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.3 -------------------NOTES-------------------
'

1. DG loadings may include gradual loading
as recommended by the manufacturer.

2. Momentary transients outside the load
range do not invalidate this test.

3. This 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 for 2 60 minutes at a load 31 days
2 6800 kW and s; 7000 kW.

O
SR 3.8.1.4 Verify each day tank contains 2 650 gal of 31 days

fuel oil.

SR 3.8.1.5 Check for and remove accumulated water from 31 days
each day tank.

SR 3.8.1.6 Verify the fuel oil transfer system operates 31 days
to automatically transfer fuel oil from
storage tanks to the day tank.

(continued)

|

1
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued) g
SURVEILLANCE FREQUENCY

SR 3.8.1.7 -------------------NOTE--------------------
'

All DG starts may be preceded by an engine
prelube period.
___________________________________________

Verify each DG starts from standby condition 184 days
and achieves in s 11.4 seconds, voltage
2 4025 V and s 4330 V, and frequency
2 58.8 Hz and s 61.2 Hz.

SR 3.8.1.8 -------------------NOTE-------------------
Credit may be taken for unplanned events
that satisfy this SR.
___________________________________________

Verify each DG rejects a load 2 its 18 months
associated single largest post accident

'load, and:

a. Following load rejection, the frequency
is s 64.5 Hz;

b. Within 3 seconds following load
rejection, the voltage is 2 3750 V and
s 4330 V or s 4550 V when performing
the test synchronized with offsite
power; and

c. Within 3 seconds following load
rejection, the frequency is 2 58.8 Hz
and s 61.2 Hz.

(continued)
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AC Sources - Opsrating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.9 --------- ---------NOTE--------------------
Credit ma be taken for unplanned events '

that sati fy this SR.
....______ ............_________ ....__..__

Verify each DG operating as close as 18 months
practicable to 3390 kVAR while maintaining
voltage s 4330 V does not trip and voltage
is maintained s 5000 V during and following
a load rejection of 2 6800 kW and s 7000 kW.

(continued)

O
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AC Sourcts - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.10 -------------------N0TES------------------- |
'

1. All DG starts may be preceded by an
'

engine prelube period. l
|

2. This Surveillance shall not be
performed in MODE 1, 2, 3, or 4.
However, credit may be taken for
unplanned events that satisfy this SR.

___________________________________________

Verify on an actual or simulated loss of 18 months I

offsite power signal: |

|
a. De-energization of emergency buses -

1

b. Load shedding from emergency buse.s; |

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in s 11.5 seconds,

2. energizes auto-connected shutdown
loads through automatic load
sequencer,

3. maintains steady state voltage
2 3750 V and s 4330 V,

4. maintains steady state frequency
2 58.8 Hz and s 61.2 Hz, and

5. supplies permanently connected and
auto-connected shutdown loads for
2 5 minutes.

(continued)
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1

AC Sources - Operating !
3.8.1 i

l

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
l

' '

SR 3.8.1.11 --.----------------NOTES-------------------
1. All DG starts may be preceded by an '

,

engine prelube period.

1 2. This Surveillance shall not be
performed in MODE 1 or 2. However,
credit may be taken for unplanned
events that satisfy this SR.

____..... ____......- ..._____..............

Verify on an actual or simulated Engineered 18 months
Safety Feature (ESF) actuation signal each
DG auto-starts from standby condition and:

a. In s 11.4 seconds after auto-start and
during tests, achieves voltage 2 3750 V
and s 4330 V;

! b. In s 11.4 seconds after auto-start and
during tests, achieves frequency
2 58.8 Hz and s 61.2 Hz;

c. Operates for 2 5 minutes;

d. Permanently connected loads remain
energized from the offsite power
system; and

|

e. Emergency loads are energized or I
auto-connected through the automatic !

'

load sequencer from the offsite power
system.

|.

(continued)

f
i
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.12 -- --__------------NOTE--------------------
'

This Surveillance shall not be performed in
MODE 1 or 2. However, credit may be taken
for unplanned events that satisfy this SR.
...______________________ ._____........___

Verify each DG's automatic trips are 18 months
bypassed on actual or simulated loss of
voltage signal on the emergency bus
concurrent with an actual or simulated ESF
actuation signal except:

a. Engine overspeed;

b. Generator differential current; and

c. Low lube oil pressure;

SR 3.8.1.13 -------------------NOTES-------------------
1. Momentary transients outside the kW and &

kVAR load ranges do not invalidate this W
test.

2. Credit may be ta.:en for unplanned
events that satisfy this SR.

________________....___________ ._______ ..

Verify each DG operates for 2 24 hours while 18 months !

maintaining voltage s 4330 V:
I

a. For 2 2 hours loaded 2 7600 kW and
s 7700 kW and operating as close as
practicable to 3730 kVAR; and ,

I
'

b. For the remaining hours of the test
loaded 2 6800 kW and s 7000 kW and
operating as close as practicable to
3390 kVAR.

(continued)

|
.
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AC Sources - Opsrating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

1

SR 3.8.1.14 -------------------NOTES-------------------
1. This Surveillance shall be performed '

within 5 minutes of shutting down the
DG after the DG has operated 2 2 hours
loaded 2 6800 kW and s 7000 kW.

Momentary transients outside of load i
range do not invalidate this test. |

2. All DG starts may be preceded by an
engine prelube period. 4

_____.........________________.. ___...__ _

Verify each DG starts and achieves, in 18 months
s 11.4 seconds, voltage 2 4025 V, and|

-

| s 4330 V and frequency 2 58.8 Hz and
' s 61.2 Hz. I

l

i

O SR 3.8.1.15 -------------------NOTE-------------------- i

This Surveillance shall not be performed in !

MODE 1, 2, 3, or 4. However, credit may be i

taken for unplanned events that satisfy this
SR.
_______________________________..______....

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

c. Returns to ready-to-load operation.

_

(continued)

O
Vogtle Units 1 and 2 3.8-13 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)
.

- - . .



AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.16 -------------------NOTE--------------------
'

This Surveillance shall not be performed in
MODE 1, 2, 3, or 4. However, credit may be
taken for unplanned events that satisfy this
SR.
________________________________.___.._____

Verify, with a DG operating in test mode and 18 months
connected to its bus, an actual or simulated
ESF actuation signal overrides the test mode
by:

a. Returning DG to ready-to-load
operation; and

b. Automatically energizing the emergency
load from offsite power.

SR 3.8.1.17 -------------------NOTE-------------------- O
This Surveillance shall not be performed in W
MODE 1, 2, 3, or 4. However, credit may be |

taken for unplanned events that satisfy this
.

SR. |
____________________________ ......___...__

Verify interval between each sequenced load 18 months
block is within 10% of design interval for
each load sequencer.

(continued)
l

i

|
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|

AC Sources - Operating
3.8.1 |

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.18 -------------------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. |
However, credit may be taken for !
unplanned events that satisfy this SR.

'

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

Verify on an a:tual or simulated loss of 18 months ;

offsite power rigna; in conjunction with an |

actual or simulated ESF actuation signal:

a. De-energization of emergency buses;
|

b. Load shedding from emergency buses; and

c. DG auto-starts from standby condition
and:

1. energizes permanently connected
loads in s 11.5 seconds,

2. energizes auto-connected emergency
loads through load sequencer,

3. achieves steady state voltage: I
2 3750 V and s 4330 V, j

4. achieves steady state frequency:
2 58,8 Hz and s 61.2 Hz, and

5. supplies permanently connected and
auto-connected emergency loads for
2 5 minutes.

SR 3.8.1.19 Verify fuel transfer pump transfers fuel 18 months
from each fuel storage tank to the day tank
of each diesel via the installed cross-
connection lines.

(continued)
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AC Scurces - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVilLLANCE FREQUENCY

SR 3.8.1.20 --------------- ---NOTE--------------------
All DG starts may be preceded by an engine

'

prelube period.
..._______________.._______ _____.._______

Verify when started simultaneously from 10 years
standby condition, each DG achieves, in
s 11.4 seconds, voltage 2 4025 V and
s 4330 V, and frequency 2 58.8 Hz and
s 61.2 Hz.

4

1

l

1

l
!

O
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1

I AC Sources - Shutd m
: 3.6.2
:

$,

! 3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources - Shutd3,an

i -

LCO 3.8.2 The following AC electrical power sources shall be' 0PERABLE:
1

i a. One qualified circuit between the offsite transmission j
j network and the ouite Class 1E AC electrical power i

distribution subsystem (s) required by LC0 3.8.10, ;:

j " Distribution Systems - Shutdown"; and
i !

; b. One diesel generator (DG) capable of supplying one train !

: of the onsite Class 1E AC electrical power distribution
i subsystem (s) required by LC0 3.8.10. i

i

| )
, >

APPLICABILITY: MODES 5 and 6 i,

t i
1

i

! ACTIONS

| CONDITION REQUIRED ACTION COMPLETION TIME

!O
j A. One required offsite ------------NOTE-------------

circuit inoperable. Enter applicable Conditions4

j and Required Actions of
j LC0 3.8.10, with one required
i train de-energized as'a
4 result of Condition A.

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

i
A.1 Declare affected Immediately

requiredfeature(s)
with no offsite power
available inoperable. !

i !

QR !:

l i

j A.2.1 Suspend CORE Immediately
2 ALTERATIONS. 1

I

j AND
J

i (continued)

>
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AC Sourecs - Shutdown
,

3.8.2'

|

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.2 Suspend movement of Immediately
'irradiated fuel

assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

- A.2.4 Initiate action to Immediately
restore required
offsite power circuit
to OPERABLE status.

B. One required DG B.1 Suspend CORE Immediately
inoperable. ALTERATIONS.

AND

B.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

B.3 Initiate action to Immediately
suspend operatio:ss
involving positive
reactivity additions.

AND

B.4 Initiate action to Immediately
restore required DG
to OPERABLE status.

I
-

O
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|
| AC Sources - Shutdown I

'

3.8.2
|
,

O l

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|
'

SR 3.8.2.1 -------------------NOTE--------------------
The following SRs are applicable but not
required to be performed:

SR 3.8.1.3
SR 3.8.1.8
SR 3.8.1.9
SR 3.8.1.10 (except 3.8.1.10.c.2)

i SR 3.8.1.13
SR 3.8.1.14
SR 3.8.1.15
SR 3.8.1.19

..__________________________________________

For AC sources required to be OPERABLE, the In accordance
following SRs of Specification 3.8.1 are with applicable
applicable: SRs

SR 3.8.1.1
/ SR 3.8.1.2

SR 3.8.1.3 (seeNote)
SR 3.8.1.4 ,

SR 3.8.1.5 i

SR 3.8.1.6 |

SR 3.8.1.7
SR 3.8.1.8 (seeNote)
SR 3.8.1.9 (seeNote)
SR 3.8.1.10 (except 3 8.1.10.c2)

,

(see Note
SR 3.8.1.13 (see Note
SR 3.8.1.14 see Note
SR 3.8.1.15 see Note
SR 3.8.1.19 see Note)

|
,

| O
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Diesel Fuel Oil, Lube Oil, Starting Air, and Ventilation
3.8.3

3.8 ELECTRICAL POWER SYSTEMS

3.8.3 Diesel Fuel Oil, Lube Oil, Starting Air, and Ventilation

LC0 3.8.3 The stored diesel fuel oil, lube oil, and starting air
subsystem shall be within limits and ventilation supply fans
OPERABLE for each required diesel generator (DG).

'

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS

---------------------------- -------NOTE-----------------------------------
Separate Condition entry is a510wed for each DG.
_____________________________.._____________________________________________

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more DGs with A.1 Restore fuel oil 48 hours
fuel level level to within &
< 68,000 gal and limits. W
> 52,000 gal in
storage tank. !

B. One or more DGs with B.1 Restore lube oil 48 hours
lube oil inventory inventory to within
< 336 gal and limits.
> 288 gal.

.

I
C. One or more DGs with C.1 Restore fuel oil 7 days |

Istored fuel oil total total particulates
particulates not within limit.
witi;in limit.

(continued)
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1

Diesel Fuel Oil, Lube Oil, Starting Air, and Ventilation '

3.8.3

ACTIONS (continued) )
CONDITION REQUIRED ACTION COMPLETION TIME |

D. One or more DGs with D.1 Restore stored fuel 30 days
new fuel oil oil properties to '

properties not within within limits.
limits.

i E. One or more DGs with E.1 Restore one starting 48 hours
j both starting air air receiver pressure
: receiver pressures per DG to 2 210 psig.
.

< 210 psig and
{ 2 175 psig.
!

i

!

! F. One or more DGs with F.1 Restore ventilation 14 days
~

one ventilation supply supply fan to
fan inoperable per DG. OPERABLE status.

t

G. Required Action and G.1 Declare associated DG Immediately
] associated Completion inoperable.

Time not met.j
. .

'E
i One or more DGs diesel
i fuel oil, lube oil, or

i starting air subsystem
| not within limits for
j reasons other than
i Condition A, B, C, D,

{
or E.

! M
'

i
1 One or more DGs with
i two ventilation supply
; fans inoperable per

DG.,. .

i
:
i

!O -
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Dicsel Fuel Oil, Luba Oil, Starting Air, and Vzntilation
3.8.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify each fuel oil storage tank contains 31 days
2 68,000 gal of fuel.

SR 3.8.3.2 Verify lube oil inventory is 2 336 gal. 31 days

SR 3.8.3.3 verify fuel oil properties of new and In accordance
stored fuel oil are tested in accordance with the Diesel
with, and maintained within the limits of, Fuel Oil
the Diesel Fuel Oil Testing Program. Testing Program

SR 3.8.3.4 Verify each DG has one air start receiver 31 days
with a pressure 2 210 psig.

SR 3.8.3.5 Check for and remove accumulated water from 31 days
each fuel oil storage tank.

SR 3.8.3.6 Verify each DG ventilation supply fan 18 months
starts and the necessary dampers actuate on
a simulated or actual actuation signal.

SR 3.8.3.7 ------------------NOTE---------------------
Not required to be performed when DG is
required OPERABLE in accordance with
Specification 3.8.2.
_..........____ ...___..___________________

For each fuel oil storage tank: 10 years

a. Drain the fuel oil;

b. Remove the sediment; and

c. Clean the tank.

O
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DC Sources - Oparating
3.8.4

3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources - Operating

LC0 3.8.4 Four class 1E 125 V DC electrical power sources shall be
OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One DC electrical A.1 Restore DC electrical 2 hours
power source power subsystem to
inoperable. 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 3.8.4.1 Verify battery terminal voltage is 2: 126 V 7 days
on float charge.

(continued)
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DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.2 Verify no visible corrosion at battery 92 days
terminals and connectors.

0.B

Verify battery connection resistance is
s 50 ohms for inter-cell connections,
inter-rack connections, inter-tier
connections, and terminal connections.

SR 3.8.4.3 Verify battery cells, cell plates, and 18 months
battery racks show no visual indication of
physical damage or abnormal deterioration.

SR 3.8.4.4 Remove visible battery terminal corrosion 18 months
and verify cell to cell and terminal
connections are coated with anti-corrosion
material.

SR 3.8.4.5 Verify battery connection resir e snce is 18 months
s 50 ohms for inter-cell connections,
inter-rack connections, inter-tier
connections, and terminal connections.

(continued)

G
Vogtle Units 1 and 2 3.8-24 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)



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

DC Sources - Opsrating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.6 -------------------NOTE--------------------
This Surveillance shall not be performed in -

MODE 1, 2, 3, or 4. However, credit may be
taken for unplanned events that satisfy
this SR.
._________......___________________ .....__

Verify the battery charger supplies: 18 months
,

2 400 amps for System A and B i

2 300 amps for System C, and
2 200 amps for System D
at 2 125 V for 2 8 hours. l

SR 3.8.4.7 ----.------------- NOTES-------------------
1. 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.

2. This Surveillar.ce shall not be
@- 3erformed in M)DE 1, 2, 3, or 4.

iowever, credit may be taken for
unplanned events that satisfy this SR.

I
Verify battery capacity is adequate to 18 months I

Isupply, and 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 -------------------NOTES-------------------
1. This Surveillance shall not be

performed in MODE 1, 2, 3, or 4.
However, credit may be taken for
unplanned events that satisfy this SR.

_...______ .__________.. ______ _____ .. __

Verify battery capacity is 2 80% of the In accordance
manufacturer's rating when :ubjected to a with Table
performance discharge test or a modified 3.8.4-1
performance discharge test.

O
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|

DC Sources - Operating
3.8.4

,

Table 3.8.4-1

Discharge Test Surveillance Requirements
i

Battery ~ Battery Test Frequency
Life Condition |

At least At Least At Least
Once Per Once Per Once Per )
60 Months 24 Months 12 Mont'es

|

.. -

Battery Life No
s 85% Degradation"' X

of Expected
Service Life Degradation"'

X'''
l

Batter Life No |
>8 % Degradation"' X

ofExpectegService Life '
i

1. Degradation is defined as a decrease in battery capacity of more ^|than 10% of capacity from its previous discharge test, or the ;

battery capacity is less than 90% of the manufacturer's rating. l

2. The battery can be restored to a 60-month test interval by cell
replacement if dscharge test results indicate that cell replacement
will restore the battery to a minimum of 90% of rated capacity with
no degradation. Replacement cells must be tested to demonstrate a
minimum capacity of 100% of the manufacturer's rating prior to
installation.

3. When battery life is greater than 85% of the expected life of the
battery and degradation is indicated, cell replacement shall not be
used to restore the capability of the battery for more than one
year, and the battery shall be replaced within one year of the date
of the discovery of the cell degradation.

,

O
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DC Sources - Shutdown ,

3.8.5

3.8 E!ECTRICAL POWER SYSTEMS

3.8.5 DL Sources - Shutdown

i

LC0 3.8.5 DC electrical power sources shall be OPERABLE to support the !

DC electrical power distribution subsystem (s) required by
LC0 3.8.10, " Distribution Systems - Shutdown."

APPLICABILITY: MODES 5 and 6

|

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

I

A. One or more required A.1.1 Declare affected Imedie.tely.
:

DC electrical power required feature (s) |
sources inoperable. inoperable. )

D.B

A.2.1 Sus)end CORE Imediately
ALT ERATIONS.

AND I

A.2.2 Suspend movement of Imediately
irradiated fuel
assemblies.

.

i

AND i

|

A.2.3 Initiate action to Imediately
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate action to Imediately
restore required DC
electrical power
subsystems to
OPERABLE status.

O
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DC Sources - Shutdown
3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 ------------ ------NOTE--------------------
'

The followin SRs are applicable but not
required to e perfonned:

SR 3.8.4.6
SR 3.8.4.7
SR 3.8.4.8

___________________________________________

For DC sources required to be OPERABLE, the In accordance
following SRs of Specification 3.8.4 are with
applicable: applicable

SRs
SR 3.8.4.1
SR 3.8.4.2
SR 3.8.4.3
SR 3.8.4.4
SR 3.8.4.5
SR 3.8.4.6 see Note
SR 3.8.4.7 see Note
SR 3.8.4.8 see Note

O

I

|

h
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Battery Cell Parameters
3.8.6

3.8 ELECTRICAL POWER SYSTEMS

3.8.6 Battery Cell Parameters

|

LC0 3.8.6 Battery cell parameters for the required Class 1E 125 V
batteries shall be within the limits of Table 3.8.6-1.

APPLICABILITY: When associated DC electrical power sources are required to
be OPERABLE. ,

l

ACTIONS

-------------------------------------NOTE----------------------------__-------
Separate Condition entry is allowed for each battery.
__________________________________..___ ....__.... ________ ........ _________

,

1

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more batteries A.1 Verify pilot cells I hour
with one or more electrolyte level and
battery cell float voltage meet

O parameters not within Table 3.8.6-1
Category A or B Category C limits.
limits.

AND

A.2 Verify battery cell 24 hours
parameters meet
Table 3.8.6-1 AND
Category C limits.

Once per 7 days
AND thereafter

A.3 Restore battery cell 31 days
parameters to
Category A and B
limits of
Table 3.8.6-1.

(continued)
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Battery Cell Parameters
3.8.6 i

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Declare associated Immediately
associated Completion battery inoperable.
Time of Condition A
not met.

QB

One or more batteries
with average
electrolyte
temperature of the
representative cells
< 70 F.

QB

One or more batteries
with one or more
battery cell
parameters not within
Category C limits.

O

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet 7 days
Table 3.8.6-1 Category A limits for
designated pilot cells.

(continued)

,
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J

| Battery Cell Parameters i

3.8.6 )
'

,

I

th SURWILLANCE REQUIREMENTS (continued) |
1 SURVEILLANCE FREQUENCY
.

: SR 3.8.6.2 Verify battery cell parameters meet 92 days
Table 3.8.6-1 Category B limits. ,

AND
T

Once within 24
; hours after a

battery
I discharge

.

" < 109.7 V for |

- batteries A and I.

| B, < 108.3 V |
.

for battery C, '

' and < 106.2 V
for battery D

'
,

AND
1

i Once within 24
hours after a.

battery4

overcharge'

> 140 Vd

,

SR 3.8.6.3 Verify average electrolyte temperature of 92 days-

representative cells is 2 70 F.

i
!

4

k

|*

!

!

!
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Battery Cell Parameters
3.8.6

Table 3.8.6-1 (page 1 of 1) gBattery Cell Parameters Requirements

CATEGORY A: CATEGORY C:
LIMITS FOR EACH CATEGORY B: ALLOWABLE VALUE

DESIGNATED PILOT LIMITS FOR EACH FOR EACH
PARAMETER CELL CONNECTED CELL CONNECTED CELL

1

Electrolyte Level > Minimum level > Minimum level Above top of
indication mark, indication mark, plates, and not
and s % inch and s % inch overflowing
above maximum above maximum |leve leve indication
mark)*) indicationmark)*)

'

i

l

. Float Voltage 2 2.13 V 2 2.13 V > 2.07 V

|
|

Specifip 2 1.195") 2 1.190 Not more than
Gravity ,) 0.020 below

AND average of all
connected cells

Average of all
connected cells AND
> 1.200

Average of all
connectpfcells
2 1.190

(a) It is acceptable for the electrolyte level to temporarily increase above
the specified maximum level during equalizing charges provided it is not
overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is
not required, however, when battery charging is < 2 amps when on float
charge.

(c) Or battery charging current is < 2 amps when on float charge.

O
Vogtle Units 1 and 2 3.8-32 Amendment No. 94 (Unit 1)

Amendment No. 72 (Unit 2)



_

E

Inverters - Operating
i 3.8.7
i

3.8 ELECTRICAL POWER SYSTEMS

3.8.7 Inverters - Operating.

'.

| LC0 3.8.7 The required Class 1E 120 V inverters shall be OPERABLE.
|

----------------------------NOTE---------------------------4

{ Two inverters may be disconnected from their associated DC
: bus for s; 24 hours to perfonn an equalizing charge on their
j associated common battery, provided:
.

The associated AC vital bus (es) are energized from their' a.
| Class 1E regulating transformers; and
.

! b. All other AC vital buses are energized from their
; associated OPERABLE inverters.
j ____....._____________......__ ___.________________________

i

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required inverter ------------NOTE-------------
inoperable. Enter applicable conditions

and required actions of LC0
3.8.9 " Distribution Systems -
Operating"d.with any vital busdeenergize
_____________________________

A.1 Restore inverter to 24 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
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Inverters - Operating
3.8.7

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.7.1 Verify correct inverter voltage and 7 day.s
alignment to required AC vital buses.

.,

;

I

|

l

1

1

1-

O
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Inverters - Shutdown
3.8.8

3.8 ELECTRICAL POWER SYSTEMS

3.8.8 Inverters - Shutdown

LC0 3.8.8 Inverters shall be OPERABLE t6 support the onsite Class 1E
AC vital bus electrical power distribution subsystem (s)
required by LC0 3.8.10, " Distribution Systems - Shutdown."

APPLICABILITY: MODES 5 and 6
|

ACTIONS i

|
CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Declare affected Imediately
inverters inoperable, requiredfeature(s)

inoperable.

OB

A.2.1 Suspend CORE Imediately
ALTERATIONS.

tO AND |

A.2.2 Suspend movement of Imediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Imediately
suspend operations
involving positive
reactivity additions.

AND

A.2.4 Initiate action to Immediately
restore required
inverters to OPERABLE
status.
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Inverters -- Shutdown
3.8.8

e
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

.

SR 3.8.8.1 Verify correct inverter voltage and 7 days
alignments to required AC vital buses.

,

1

$

W

1

el

e
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!

Distribution Systems - Operating
,

3.8.9 l;

'

1

O 3.8 ELECTRICAL POWER SYSTEMS I
3 v

3.8.9 Distribution Systems - Operating
i

i LC0 3.8.9 The required AC, DC, and AC vital bus electrical power
1 distribution subsystems shall be OPERABLE.
;

--------------------------NOTE------------------------------
The redundant emergency buses of 4160 V switchgear % AA02!

; . and %BA03 may be manually connected within the unit by tie
breakers in order to allow transfer of preferred offsite
power sources provided SR 3.8.1.1 is successfully performed
within 12 hours prior to the interconnection. The,

interconnection shall be implemented without adversely'

j impacting the ability to simultaneously sequence both trains
; of LOCA loads. !
; ____________________________________________________________

!

1

APPLICABILITY: MODES 1, 2, 3, and 4.
:
4

i ACTIONS j

CONDITION REQUIRED ACTION COMPLETION TIME

1 ()V A. One or more AC A.1 Restore AC electrical 8 hours'

i electrical power power distribution
distribution subsystems to AND;
subsystems inoperable. OPERABLE status.:

16 hours from
discovery of
failure to meet
LC0

1

I

B. One or more AC vital B.1 Restore AC vital bus 2 hours
;

j bus electrical power electrical power
distribution distribution AND

subsystems inoperable. subsystems to !

OPERABLE status. 16 hours from
discovery of
failure to meet
LC0

(continued)
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Distribution Systems -- Op: rating
3.8.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
_

C. One or more DC C.1 Restore DC electrical 2 hours
electrical power power distribution '

distribution subsystems to AND
subsystems inoperable. OPERABLE status.

16 hours from
discovery of
failure to meet
LC0

D. Required Action and 0.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

D.2 Be in MODE 5. 36 hours
>

E. Two or more electrical E.1 Enter LC0 3.0.3. Immediately
power distribution
subsystems inoperable
that result in a loss
of function.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution
subsystems.

_

|
!
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Distribution Systems - Shutdown
3.8.10

3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems - Shutdown

LC0 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.

APPLICADILITY: MODES 5 and 6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

.

A. One or more required A.1 Declare associated Immediately
AC, DC, or AC vital supported required
bus electrical power feature (s)
distribution inoperable.
subsystems inoperable.

DE

O A.2.1 Sus)end CORE Immediately
ALT ERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel
assemblies.

AND

A.2.3 Initiate action to Immediately
suspend operations
involving positive
reactivity additions.

AND

(continued)'
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Distribution Systems - Shutdown
.

3.8.10 |

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.4 Initiate actions to Immediately
restore required AC, ,

DC, and AC vital bus
electrical power i

distribution !

subsystems to
OPERABLE status. |

AND

A.2.5 Declare associated Immediately
required residual |
heat removal
subsystem (s)
inoperable and not in :

operation. |

O\
SURVEILLANCE REQUIREMENTS

'

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and 7 days
voltage to required AC, DC, and AC vital
bus electrical power distribution i
subsystems. |

M twp s vegp61pirevisec u.c j
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Boron Concentration
3.9.1

3.9 REFUELING OPERATIONS

3.9.1 Boron Concentration

LC0 3.9.1 Boron concentrations of the Reactor Coolant System, the
refueling canal, and the refueling cavity shall bd
maintained within the limit specified in the COLR.

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Boron concentration A.1 Suspend CORE Immediately-

not within limit. ALTERATIONS.

AND

A.2 Suspend positive Immediately
reactivity additions.

m
A.3 Initiate action to Immediately

restore boron
concentration to
within limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.1.1 Verify boron concentration is within the 72 hours
limit specified in the COLR.

O
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Unborated Water Source Isolation Valves
3.9.2

3.9 REFUELING OPERATIONS

3.9.2 Unborated Water Source Isolation Valves

LC0 3.9.2 Each valve used to isolate unborated water sources shall be I
Isecured in the closed position. '

-------------------------NOTE-----------------------------
Valves in the flowpath from the RMWST, through the chemical
mixing tank, to the suction of the charging pumps may be
opened under administrative control provided the reactor
coolant system is in compliance with Specification 3.9.1 and
the high flux at shutdown alarm is OPERABLE. |

__________________..__.....________________________________

|

APPLICABILITY: MODE 6. i
!

ACTIONS

-------------------------------------NOTE------------------------------------
Separate Condition entry is allowed for each unborated water source isolation

i

valve. I

___.. _____ .________..._______________._____________________ ._____________

1
i

CONDITION REQUIRED ACTION COMPLETION TIME
i

.

A. ---------NOTE--------- A.1 Suspend CORE Immediately
Required Action A.3 ALTERATIONS.
must be completed
whenever Condition A AND

is entered.
A.2 Ininiate actions to Immediately----------------------

secJre Valve in
One or more valves not closed position.
secured in closed
position. AND

A.3 Perform SR 3.9.1.1 12 hours
(verify boron
concentration).

O
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Unborated Water Source Isolation Valves
3.9.2

SURVEILLANCE REQUIREMENTS
,

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates unborated 31 days
water sources is secured in the closed
position.

f

O
I

O
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Nuclear Instrumentation
3.9.3

3.9 REFUELING OPERATIONS
,

3.9.3 Nuc1 %' Instrumentation
1

LC0 3.9.3 Two source range neutron flux monitors shall be OPERABLE.

.PPLIC,W LITY: H0DE 6.'

ACTIOKS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One .ource range A.1 Suspend CORE Immediately
neutron flux monitor ALTERATIONS.
inoperable.

|A@

| A.2 Suspend positive Immediately
reactivity additions.

! O
B. --------NOTE ------ B.1 Initiate actior to i oanediately

Condition A entry is restore one "ource
rqsired when range ned cn flux
Condition B is monitur to OPERABLE
entered. status.
....................

.JD |
'

Two source ; ange
neutron flux monitors B.2 Perfo:"ii SR 3.t.1.1 Once per
inoperable. (ve-!', boron 12 hcurs

conce trction).
|

|- . -

l

!

!
|

l

i
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;

1

i Nuclear Instrumentation |

3.9.3
;

3

SURVEILLANCE REQUIREMENTS
4 *

| SURVEILLANCE FREQUENCY
:
)
;

!

; SR 3.9.3.1 Perform CHANNEL CHECK. 12 ho.urs
J

!

i
) SR 3.9.3.2 -_-----------------NOTE--------------------
"

Neutron detectors are excluded from CHANNEL
i CALIBRATION.
i
; ..______..________________....._______.....

T

| Perform CHANNEL CALIBRATION. 18 months |
!

$ s_
!
4

i

!

!

:
i

;

.

s

:
1
1
i
i

<

1

A

i

i
;

i
:
'

,

; I

|

|

I
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Containment P:netrations
3.9.4

3.9 REFUELINr. OPERATIONS

3.9.4 Corr ainment Penetrations

LC0 3.9.4 The containment penetrations shall be in the follo, wing
status:

a. The equipment hatch closed and held in place by four
bolts;

b. The emergency air lock is isolated by at least one air
lock door, and the personnel air lock is isolable by at
least one air lock door with a designated individual
available to close the personnel air lock door; 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. capable of being closed by an OPERABLE Containment
Ventilation Isolation System.

O
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 Immediately
containment ALTERATIONS.
penetrations not in
required status. AND

A.2 Suspend movement of Immediately
irradiated fuel
assemblies within
containment.

E===|=r .
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vogtle Units 1 and 2 3.9-6 Amendment No. 94 (Unit 1)

i

Amendment No. 72 (Unit 2) |

|
J



. - . . . . -. - - . . - . - _.- . - ._.- _- _

Containment Penstrations
'

3.9.4

I
, SURVEILLANCE REQUIREMENTS

J SURVEILLANCE FREQUENCY

SR 3.9.4.1 Verify each required containment 7 day,s
penetration is in the required status.

SR 3.9.4.2 -----------------NOTE--------------------
Only required for unisolated penetrations
____......._________________________.....

Verify each required automatic containment 18 months
ventilation isolation valve actuates to the
isolation position on an actual or
simulated actuation signal.

-

O
|

|

|
l

l
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RHR and Coolant Circulation - High Water Level
3.9.5

3.9 REFUELING OPERATIONS

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation - High Water Level

LC0 3.9.5 OneRHRloopshallbeOPERABL5andinoperation.
,

----------------------------NOTE----------------------------
-

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 a reduction of the Reactor
Coolant System boron concentration.
...._________________________ .._________________ .... _____

APPLICABILITY: MODE 6 with the water level 2 23 ft above the top of reactor
vessel flange.

ACTIONS
,

CONDITION REQUIRED ACTION COMPLETION TIME

A. RHR loop requirements A.1 Suspend operations Immediately
not met. involving a reductica :

in reactor coolant
boron concentration.

AND

A.2 Suspend loading Immediately |
irradiated fuel l
assemblies in the
Core.

AND

A.3 Initiate action to Immediately
satisfy RHR loop
requirements.

|

AND |

(continued)

'
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RHR and Coolant Circulation - High hater Level
3.9.5

.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME'

1

l .A. (continued) A.4 Close all containment 4 hours
penetratians ,

'

providing direct
access from

| containment
' atmosphere to outside

atmosphere.
|

|
|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
|

SR 3.9.5.1 Verify one RHR loop is in operation and 12 hours
circulating reactor coolant at a flow rate
of 2 3000 gpm.

O
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RHR and Coolant Circulation - Low Water Level
3.9.6

3.9 REFUELING OPERATIONS

3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

LC0 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

CONDIT!0N REQUIRED ACTION COMPLETION TIME

A. Less than the required A.1 Initiate action to Immediately
number of RHR loops restore required RHR
OPERABLE. loops to OPERABLE

status.

OR

2 Initiate action to Immediately
establish 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 Water Level
3.9.6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2 Initiate action to Immediately
restore one RHR loop '

to operation.

AND

B.3 Close all containment 4 hours
penetrations
providing direct
access from
containment
atmosphere to outside
atmosphere.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Verify one RHR loop is in operation and 12 hours
circulating reactor :oolant at a flow rate
of 2 3000 gpm.

O
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Refueling Cavity Water L:vsl
3.9.7

3.9 REFUELING OPERATIONS

3.9.7 Refueling Cavity Water Level

LC0 3.9.7 Refueling cavity water level shall be maintained q 23 ft
above the top of reactor vessel flange.

APPLICABILITY: During CORE ALTERATIONS, except during latching and
unlatching of control rod drive shafts,

During movement of irradiated fuel assemblies within
containment.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Refueling cavity water A.1 Suspend CORE Immediately
level not within ALTERATIONS.
limit.

AND

A.2 Suspend movement of Immediately
irradiated fuel
assemblies within
containment.

1
I

|

O
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.

1

| Refueling Cavity Water Level
! 3.9.7
i
:

! SURVEILLANCE REQUIREMENTS

! SURVEILLANCE FREQUENCY
',

i

l
' SR 3.9.7.1 Verify refueling cavity water level is 24 hours

2 23 ft above the top of reactor vessel
; flange.
I
!

1

!
:
i
;

i
t

i

!

!

O
i
,

|

!

O ;

Vogtle Units 1 and 2 3.9-13 Amendment No. 94 (Unit 1) !

Amendment No. 72 (Unit 2) :



. . . - . .. . .-_-. - . . - . - - _ . - . - . - - _ . . _ _ .

Design Features
4.0

4.0 DESIGN FEATURES

.

4.1 Site

4.1.1 Site and Exclusion Area Boun.iaries'(EAB)
,

The VEGP site and EAB consitt of approximately 3,169 acres in
eastern Georgia on the west side of the Savannah River about 26
miles southeast of Augustr., Georgia, and 15 miles east-northeast
of Waynesboro, Georgia, in Burke County, Georgia. The nearest
point to the EAB from the VEGP Reactors is the near bank of the
Savannah River. Reactor l' is approximately 3600 feet from the EAB
and Reactor 2 is approximately 3900 feet from the EAB.

-4.1.2 Low Population Zone (LPZ)

The LPZ is that area falling within a 2-mile radius from the
midpoint between the containment buildings.

.

4.2 Reactor Core

4.2.1 Fuel Assemblies

The reactor shall contain 193 fuel assemblies. Each assembly
shall consist of a matrix of Zircaloy or ZIRLO' clad fuel rods

with an initial comp)osition of natural or slightly enricheduranium dioxide (U0 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.

4.2.2 Control Rod Assemblies

The reactor core shall contain 53 control rod assemblies. The
control material shall be silver-indium-cadmium, or hafnium metal
as approved by the NRC.

(continued)
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D: sign Featurcs
4.0

4.0 DESIGN FEATURES (continued)

.

4.3 Fuel Storage

4.3.1 Criticality
.

4.3.1.1 The spent fuel storage racks are designed and shall be
maintained with:

a. Fuel assemblies having a maximum U-235 enrichment
of 4.55 weight percent;

b. k,,,s 0.95 if fully flooded with unborated water,
which includes an allowance for uncertainties as
described in Section 4.3 of the FSAR; |

c. A nominal 10.6 inch center to center distance
between fuel assemblies placed in the Unit I high
density fuel storage racks; and

d. A nominal 10.58-inch center to center distance in
the north-south direction and a nominal 10.4-inch l

center to center distance in the east-west
direction between fuel assemblies placed in the
Unit 2 high density fuel storage racks.

4.3.1.2 The new fuel storage racks are designed and shall be |
maintained with: j

1
a. Fuel assemblies having a maximum U-235 enrichment !

of 5.05 weight percent; I

b. k.tr s 0.95 if fully flooded with unborated water,
which includes an allowance for uncertainties as |
described in Section 4.3 of the FSAR;

:

c. k,f,s 0.98 if moderated by aqueous foam, which i

includes an allowance for uncertainties as |
described in Section 4.3 of the FSAR; and

d. A nominal 21-inch center to center distance between
fuel assemblies placed in the storage racks.

(continued)
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Design Featurss
4.0

4.0 DESIGN FEATURES

4.3 Fuel Storage (continued)

4.3.2 Drainaae
,

'

The spent fuel storage pool is designed and shall be maintained to
prevent inadvertent draining of the pool below elevation 194 foot-
1 1/2 inch. |

4.3.3 Capacity
,

!

The spent fuel storage pool is designed and shall be maintained
with a storage capacity limited to no more than 288 fuel
assemblies in the Unit 1 storage pool and no more than 2098 fuel
assemblies in the Unit 2 storage pool.

O

O
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,

Responsibility
5.1

5.0 ADMINISTRATIVE CONTROLS

5.1 Responsibility

5.1.1 The General Manager - Nuclear Plant shall be responsible for
overall unit operation and shall delegate in writing th'e
succession to this responsibility during his absence.

The General Manager - Nuclear Plant or his designee shall approve,
prior to implementation, each proposed test, experiment, or
modification to systems or equipment that affect nuclear safety.

5.1.2 A Senior Reactor Operator (SRO) shall be responsible for the
control room command function while either unit is in MODES 1, 2,
3, or 4, or it is acceptable to designate an SR0 as responsible
for the control room command function for each unit. While both
units are in MODE 5, 6, or defueled, an SR0 or Reactor Operator
(RO) shall be designated to assume the control room command
function.

I

Ob
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Organization
5.2

5.0 ADMINISTRATIVE CONTROLS

5.2 Organization

5.2.1 Onsite and Offsite Oraanizations
,

Onsite and offsite organizations shall be established for unit
operation and corporate management, respectively. The onsite and
offsite organizations shall include the positions for activities
affecting the safety of the nuclear power plant.

a. Lines of authority, responsibility, and communication shall
be defined and established throughout highest management
levels, intermediate levels, and all operating organization
positions. These relationships shall be documented and
updated, as appropriate, in organization charts, functional
descriptions of departmental responsibilities and
relationships, and job descriptions for key personnel

- positions, or in equivalent forms of documentation. These
requirements shall be documented in the FSAR;

b. The General Manager - Nuclear Plant 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 - Nuclear shall have corporate
responsibility for overall plant nuclear safety and shall
take any measures needed to ensure acceptable performance of
the staff in operating, maintaining, and providing technical
support to the plant to ensure nuclear safety; and

d. The individuals who train the operating staff, carry out
health physics, or perform quality assurance functions may
report to the appropriate onsite manager; however, these
individuals shall have sufficient organizational freedom to
ensure their independence from operating pressures.

5.2.2 Unit Staff

The unit staff organization shall include the following:

a. A non-licensed operator shall be assigned to each reactor
and an additional non-licensed operator shall be assigned
for the control room when a reactor is operating in MODES 1,

(continued)
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Organization
5.2

O 5.2 Organization
v

5.2.2 y_ nit Staff. (continued)

2, 3, or 4. With both units in MODES 5 or 6 or defueled, a
total of three non-licensed operators are required for the
two units,

b. At least one licensed R0 shall be present in the control
room when fuel is in the reactor.

------------------------NOTE---------------------------
A single SR0 licensed on both units may fulfill this
function for both units.
_______________________________________________________

In addition, while the unit is in MODE 1, 2, 3, or 4, at
least one licensed SR0 shall be present in the control room,

The shift crew composition may)be less than the minimumrequirement of 10 CFR 50.54 (m (2)(i) and 5.2.2.a and g for
c.

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

A single Health Physics Technician may fulfill this position
for both units.
___.________________________________________________________

A Health Physics Technician shall be on site when fuel is in
the reactor. The position may be vacant for not more than
2 hours, in order to provide for unexpected absence,
provided immediate action is taken to fill the required
position.

e. Administrative procedures shall be developed and implemented
to limit the working hours of unit staff who perform safety-
related functions (e.g., licensed SR0s, licensed R0s, key
health physics technicians, key non-licensed operators, and
key maintenance personnel).

Adequate shift coverage shall be maintained without routine
heavy use of overtime. The objective shall be to have
operating personnel work an 8 or 12 hour day, nominal
40 hour week while the unit is operating. However, in the

(continued)
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Organization
5.2

5.2 Organization g
5.2.2 Unit Staff. (continued)

event that unforeseen problems require substantial amounts
of overtime to be used, or during extended periods' of
shutdown for refueling, major maintenance, or major plant
modification, on a temporary basis the following guidelines
shall be followed:

1. An individual should not be permitted to work more than
16 hours straight, excluding shift turnover time;

2. An individual should not be permitted to work more than
16 hours in any 24 hour period, nor more than 24 hours
in any 48 hour period, nor more than 72 hours in any
7 day period, all excluding shift turnover time;

3. A break of at least 8 hours should be allowed between
work periods, including shift 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
by the applicable department superintendent or higher levels
of management, in accordance with established procedures and
with documentation of the basis for granting the deviation.

Controls shall be included in the procedures such that
individual excess overtime shall be reviewed monthly by the
General Manager - Nuclear Plant or his designee to assure
that excessive hours were authorized and that they do not
become routine.

f. The Operations Manager shall hold an SR0 license.

g. An individual shall be assigned to each shift who provides
technical support in the areas of thermal hydraulics,
reactor engineering, and plant analysis with regard to the
safe operation of the unit. In addition, this individual

shall meet the qualifications specified by the Commission
Policy Statement on Engineering Expertise on Shift. This
position may also be filled by the Shift Superintendent or

!

(continued)
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Organization
5.2

5.2 Organization

5.2.2 Unit Staff. (continued)

the individual with an SR0 license arovided that person
meets the qualifications specified )y the Commission Policy
Statement on Engineering Expertise on Shift.

O

l
!

|

i

1

:
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Unit Staff Qualificaticns
5.3

I
5.0 ADMINISTRATIVE CONTROLS

5.3 Unit Staff Qualifications
!

5.3.1 Eachmemberoftheunitstaffshallmeetorexceedtheminimum
qualifications of Regulatory Guide 1.8, Revision 2,1987, and, for
licensed staff, 10 CFR 55.59. Prior to meeting the
recommendations of Regulatory Guide 1.8, Revision 2, personnel may

|be trained to perform specific tasks and will be qualified to |
perform those tasks independently. Personnel who complete an |
accredited program which has been endorsed by the NRC shall meet i

the requirements of the accredited program in lieu of the above. j

|

|
|

I

O

1
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Procedures
5,4

5.0 ADMINISTRATIVE CONTROLS

5.4 Procedures

5.4.1 Written procedures shall be established, implemented, and
maintained covering the following activities: '

a. The applicable procedures recommended in Regulatory
Guide 1.33, Revision 2, Appendix A, February 1978;

b. The emergency operating procedures required to implement the
requirements of NUREG-0737 and to NUREG-0737, Supplement 1,
as stated in Generic Letter 82-33;

c. Quality assurance for effluent and environmental monitoring;

d. Fire Protection Program implementation; and

e. All programs specified in Specification 5.5.

O
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Programs and Manuals
5.5

5.0 ADMINISTRATIVE CONTROLS

5.5 Programs and Manuals
.

The following programs shall be established, implemented, and maint,ained.

5.5.1 Offsite Dose Calculation Manual (ODCM)

a. The ODCM shall contain the methodology and parameters used
in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation
of gaseous and liquid effluent monitoring alarm and trip
setpoir.ts, and in the conduct of the radiological
environmental monitoring program; and

b. The ODCM shall also contain the Radioactive Effluent
Controls and Radiological Environmental Monitoring
activities, and descriptions of the information that should
be included in the Annual Radiological Environmental
Operating and Radioactive Effluent Release Reports required
by Specification 5.6.2 and Specification 5.6.3.

Licensee initiated changes to the ODCM:

a. Shall be documented and records of reviews performed shall
be retained. This documentation shall contain:

1. sufficient information to support the change (s)
together with the appropriate analyses or evaluations
justifying the change (s),

2. a determination that the change (s) maintain the levels
of radioactive effluent control required by
10 CFR 20.1302, 40 CFR 190, 10 CFR 50.36a, and
10 CFR 50, Appendix I, and not adversely impact the
accuracy or reliability of effluent, dose, or setpoint
calculations;

b. Shall become effective after the approval of the General
Manager - Nuclear Plant; and

c. Shall be submitted to the NRC in the form of a complete,
legible copy of the entire ODCM as a part of or concurrent
with the Radioactive Effluent Release Report for the period
of the report 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

(continued)
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5.5.1 Offsite Dose Calculation Manual (ODCM) (continued)

that was changed, and shall indicate the dee (i.e., month and
year) the change was implemented.

'

5.5.2 Primary Coolant Sources Outside fontainment

This program provides controls to minimize leakage from those
portions of systems c.atside containment that could contain highly
radioactive fluids diring a serious transient or accident to
levels as low as prat *icable. The systems include:

,,

,

1 Residual Heat Removal System;
2

Containment Spray (System;3) Safety Injection excluding Baron Injection and
Accumulators);

4) Chemical and Volume Control System (Letdown and
Charging Systems);

5| Gaseous Waste Processing System; and
Post Accident Processing System;

6

7) Nuclear Sampling System (Pressurizer steam and liquid
p sampling lines, Reactor Coolant sample lines, RHR
Q sample lines, CVCS Demineralizer and Letdown Heat

Exchanger sample lines only). *

The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

,

b. Leak test requirements for each system at refueling cycle
intervals or less.

5.5.3 Post Accident Samplina

This program provides controls that ensure the capability to
obtain and analyze reactor coolant, radioactive gases and
particulates in plant gaseous effluents, and containment
atmosphere samples under accident conditions. The program shall
include the following:

a. Training of personnel;

(continued) ,
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5.5.3 Post Accident Samolina (continued) j

lb. Procedures for sampling and analysis; and '

,

c. Provisions for maintenance of sampling and analysis
equipment.

5.5.4 Radioactive Effluent Controls Proaram

This program conforms to 10 CFR 50.36a for the control of
radioactive effluents and for maintaining the doses to members of
the public from radioactive effluents as low as reasonably
achievable. The program shall be contained in the ODCM, shall be
implemented by procedures, and shall include remedial actions to
be taken whenever the program limits are exceeded. The program
shall include the following elements:

a. Limitations on the functional capability of radioactive
liquid and gaseous monitoring instrumentation including
surveillance tests and setpoint determination in accordance
with the methodology in the ODCM;

b. Limitations on the concentrations of radioactive material
released in liquid effluents to unrestricted areas,
conforming to ten times the concentrations stated in
10 CFR 20, Appendix B (to paragraphs 20.1001-20.2401),
Table 2, Column 2;

c. Monitoring, sampling, and analysis of radioactive liquid and
gaseous effluents in accordance with 10 CFR 20.1302 and with
the methodology and parameters in the ODCM;

d. Limitations on the annual and quarterly doses or dose
commitment to a member of the public from radioactive
materials in liquid effluents released from each unit to
unrestricted areas, conforming to 10 CFR 50, Appendix I;

e. Determination of cumulative and projected dose contributions
from radioactive effluents for the current calendar quarter
and current calendar year in accordance with the methodology
and parameters in the ODCM at least every 31 days;

f. Limitations on the functional capability and use of the
liquid and gaseous effluent treatment systems to ensure that

(continued)
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5.5.4 Radioactive Effluent Controls Proaram (continued)

appropriate portions of these systems are used to reduce
releases of radioactivity when the projected doses' in a
period of 31 days would exceed 2% of the guidelines for the
annual dose or dose commitment, conforming to 10 CFR 50,
Appendix I;

9 Limitations on the dose rate resulting from radioactive
material released in gaseous effluents to areas at and
teyond the site boundary as follows:

1. For noble gases: dose rates of s 500 mrem /yr to the
whole body and 3000 mrem /yr to the skin, and

2. For iodine-131, iodine-133, tritium, and for all
radionuclides in particulate form with half-lives > 8.

days: a dose rate of s 1500 mrem /yr to any organ;

h. Limitations on the annual and quarterly air doses resulting
from noble gases released in gaseous effluents from each
unit to areas beyond the site boundary, conforming to
10 CFR 50, Appendix I;

i. 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, Appendix I; and

j. Limitations on the annual dose or dose commitment to any
,

member of the public due to releases of radioactivity and to
radiation from uranium fuel cycle sources, conforming to
40 CFR 190.

5.5.5 Companent Cyclic or Transient Limit

This program provides controls to track the cyclic and transient
occurrences to ensure that components are maintained within the
design limits. The component cyclic or transient limits are
provided in FSAR, Section 3.9.

-

(continued)
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5.5.6 Prestressed Concrete Containment Tendon Surveillance Program

This program provides controls for' monitoring any tendon
degradation in prestressed concrete containments, inclu' ding
effectiveness of its corrosion protection medium, to ensure
containment structural integrity. The program shall include
baseline measurements prior to initial operations. The Tendon
Surveillance Program, inspection frequencies, and acceptance
criteria shall be in accordance with Regulatory Guide 1.35,
Revision 2, 1976.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the
Tendon Surveillance Program inspection frequencies.

5.5.7 Reactor Coolant Pumo Flywheel Inspection Program

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.

5.5.8 Inservice Testina Proaram

This program provides controls for inservice testing of ASME Code
Class 1, 2, and 3 components. 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 inserv!ce
inservice testina activitiei testina 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 At least once per 184 days

6 months
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

(continued)
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5.5.8 Inservice Testino Proaram (continued)

b. The provisions of SR 3.0.2 are applicable to the above
required Frequencies for performing inservice test'ing i
activities;

c. The provisions of SR 3.0.3 are applicable to inservice |

testing activities; and

d. Nothing in the ASME Boiler an/ Pressure vessel Code shall be
construed to supersede the requ u ments of any TS.

5.5.9 Steam Generator (SG) Tube Surveillance Procram
i

The tube integrity of each steam generator shall be demonstrated |
by performance of the following augmented inservice inspection
program.

a. Steam Generator Sample Selection and Inspection - Each steam

generator's tube integrity shall be determined during
shutdown by selecting and inspecting at least the minimum j

p number of steam generators specified in Table 5.5.9-1. '

LJ
b. Steam Generator Tube Sample Selection and Inspection - The

steam generator tube minimum sample size, inspection result
classification, and the corresponding action required shall
be as specified in Table 5.5.9-2. The inservice inspection
of steam generator tubes shall be performed at the
frequencies specified in Specification 5.5.9.c and the
inspected tubes shall be verified acceptable per the
acceptance criteria of Specification 5.5.9.d. 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:

1. Where experience in similar plants with similar water
chemistry indicates critical areas to be inspected,
then at least 50% of the tubes inspected shall be from
these critical areas;

2. The first sample of tubes selected for each inservice
inspection (subsequent to the preservice inspection) of
each steam generator shall include:

(continued)
I D
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5.5.9 Steam Generator (SG) Tube Surteillance Proaram (continued)

a) All nonplugged tubes that previously had
detectable wall penetrations greater than 20%;

b) Tubes in those areas where experience has
indicated potential problems; and

c) A tube inspection (pursuant to Specification
5.5.9.d.1.h) 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.

3. The tubes selected as the second and third samples (if
required by Table 5.5.9-2) during each inservice
inspection may be subjected to a partial tube
inspection provided:

a) 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

The inspections inclu'e those portions of theb) d
tubes where imperfections were previously found.

The results of each sample inspection shall be classified into one
of the following three categories:

i

Cateaory 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.

(continued)
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

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 percentage calculations.

c. Inspection Frecuencies - The above required inservice
inspections of steam generator tubes shall be performed at
the following frequencies:

1. The first inservice inspection shall be performed after
6 Effective Full Power Months but within 24 calendar
months of initial criticality. Subsequent inservice
inspections shall be performed at intervals of not less
than 12 nor more than 24 calendar months after the
previous inspection. If two consecutive inspections,

O not including the preservice inspection, result in allC 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;

2. If the results of the inservice inspection of a steam
generator conducted in accordance with Table 5.5.9-2 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.c.1; the interval may
then be extended to a maximum of once per 40 months;
and

3. Additional, unscheduled inservice inspections shall be
performed on each steam generator in accordance with
the first sample inspection specified in Table 5.5.9-2
during the shutdown subsequent to any of the following
conditions:

(continued)b,
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5.~5.9 Steam Generator (SG) Tube Surveillance Frooram (continue "

a) Primary-to-secondary tube leaks (not incluO ag
leaks originating form tube-to-tube sheet welds)
in excess of the limits of Specification 3.4.13,
or

b) A seismic occurrence greater than the Operating
Basis Earthquake, or

c) A loss-of-coolant accident requiring actuation of
the Engineered Safety Features, or

d) A main steam line or feedwater line break.

d. Acceptance Criteria

1. As used in this specification:

a) Imperfection means an exception ^o the dimensions,
finish, or contour of a tube frow. 1qat required by
fabrication drawings or specifications. Fddy
current testing indications below 20% of the &
nominal tube wall thickness, if detectable, may be W
considered as imperfections;

b) Deoradation means a service-induced cracking,
wastage, wear, or general corrosion occurring on
either inside or outside of a tube;

c) Dearaded Tube means a tube containing
imperfections greater than or equal to 20% of the
nominal wall thickness causer cy degradation;

d) % Deoradation means the percentage of the tuber

wall thickness affected or removed by degradation;

e) Defec*. means an imperfection of such severity that
it exceeds the plugging limit. A tube containing
a defect is defective;

f) Pluacing Limit means the imperfection depth at or
beyond which the tube shall be removed from
service and is equal to 40% of the nominal tube
wall thickness;

(continued)
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5.5.9 Steam Generator (SG) Tube Surveillance Proaram (continued)

g) 1Lnserviceable describes the condition of a tube if
it leaks or cc.ntains a defect large enough tc,
affecc its structural integrity in the event of an
Operating hsis Earthquake, a loss-of. coolant
accident, or a steam line or feedwater line break
as specified in Specification 5.5.9.c.3.c, above;

h) Tube Inspection means an inspec*. ion of the steam
generator tube from the point of entry (hot leg
side) completely around the U-band to the top
support of the cold leg; and

i) 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 sstablish a baseline condition of the
tubing. TM: inspection shall be performed prior
to initial POWER OPERATION usir,g the equipment and
techniques expected to be used during subsequent |inservice inspections.

2. The steam generator status shall be detennined after !
completing the corresponding actions (plug in all tubes 1

exceeding the plugoing limit and all tubes containing !

through-wall cracks) required by Table 5.5.9-2.

e. Reports

The content and frequency of reports concerning the Steam
Generator Tube Surveillance Program shall be in accordance
with Specification 5.6.10.

.

(continued)
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Table 5.5.9-1 (page 1 of 1)
Pinimum Number of Steam Generators to be

Inspected During Inservice Inspection

O
No. of Steam Generators per Unit . Four

'

First Inservice Inspection Two

2Second & Subsequent Inservice Inspections One

O
l

TABLE N01ATIONS I

Each of the other two steam penerators not inspected during the
first inservice inspections shall re inspected during the second !

and third inspections. Tha fourth and subsequent inspections may i

be limited to one steam generator on a rotating schedule I
encompassing 3 N % of the tubes (where N is the number of steam
generators in the plant) if the results of the first or previous 1

'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 otner steam generators. Under such
circumstances the sample sequence shall be modified to inspect the
most severe conditions.

O
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Table 5.5.9-2 (page 1 of 1)
Steam Generator Tube Inspection

3RD SAMPLE

IST SAMPLE INSPECTION 2ND SAMPLE INSPECTION INSPECTION

Sample Size Result. Action Result Action Result Action
Required Required Required

A minimum of C-1 None NA NA NA NA

S Tubes per
SG C-2 Plug defective C-1 None NA NA

tubes and
C-2 Plug C-1 Noneirspect ,

additional 25 defective
tubes in this tubes and i

C-2 Plug I

SG inspect
additional defective

tubes45 tubes in
this SG

C-3 Perfom
action for
C-3 result
of first
sample

C-3 Perforu NA NA

action for
C-3 result
of first
sample

C-3 Inspect all All other None NA NA

tubes in this SGs are C-1j
SG. plug

D defective
tubes, and
inspect 25 Some SGs Perforn NA NA
tubes in each are C-2. action for
other SG but no C-2 result

additional of second
Notification SGs are C-3 sample
to NRC
pursuant to Additional Inspect all NA NA

e50.72 (b)(2) SG is C-3 tubes tri
of 10 CFR Part each SG and
50 plug

defective,

tubes.
Notification
to NRC
pursuant to
s50.72a

(b)(2) nf 10
CFR Part 50

- ====

S='E% Where N is the number of steam generators in the unit, and n is the number of steam gent rators
~

n inpsected during an inspection.
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5.5.10 Secondary Water Chemistry Proaram

This program provides controls for monitoring secondary water
chemistry to inhibit SG tube degradation. The program shali
include:

a. Identification of a 3,.., ling schedule for the critical
variables and cont: v ints for these variables;o

b. Identification of the procedures used to measure the values
of the critical variables;

c. Identification of process sampling points;

d. Procedures for the recording and management of data;

e. Procedures defining corrective acti)ns for all off control
point chemistry conditions; and

f. A procedure identifying the authority responsible for the
interpretation of the data and the sequence and timing of
administrative events, which is required to initiate
corrective action.

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 at the frequencies specified in accordance with Regulatory
Guide 1.52, Revision 2, and ASME N510-1980:

a. Demonstrate for each of the ESF systems that an inplace test
of the high efficiency particulate air (HEPA) filters shows
a penetration and system bypass s 0.05% when tested in
accordance with Regulatory Guide 1.52, Revision 2, and ASME jN510-1980 at the system flow rate specified below 10%. .

ESF Ventilation System Flow Rate

Control Room Emergency Filtration
System (CREFS) 19,000 CFM

Piping Penetration Area Filtration
and Exhaust (PPAFES) 15,500 CFM j

(continued)
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)

b. Demonstrate for each of the ESF systems that an inplace test
of the charcoal adsorber shows a penetration and s'ystem
bypass s; 0.050 when tested in accordance with Regulatory
Guide 1.52, Revision 2, and ASME N510-1980 at the system
flow rate specified below 10%.

ESF Ventijation System Flow Rate

CREFS 19,000 CFM
PPAFES 15,500 CFM

c. Demonstrite for each of the ESF sy';tems 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 or equal to the value
specified below when tested in accordance with
ASTM D3803-1989 at a temperature of 30 C and greater than or
enual to the relative humidity specified below.

ESF Ventilation System Penetration RH

CREFS .2% 70%

PPAFES 10% 95%

d. Demonstrate for each of the ESF systems that the pressure
drop across the combined HEPA filters, the charcoal
Odsorbers, and CREFS cooling coils is less than the value
specified below when tested in accordance with Regulatory
Guide 1.52, Revision 2, and ASME N510-1989 at the system
flow rate specified below 10%.

ESF Ventilation System Delta P Flow Rate

CREFS 7.1 in. 19,000 CFM
water gauge

PPAFES 6 in. 15,500 CFM
water gauge

(continued)
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5.5.11 Ventilation Filter Testina Proaram (VFTP) (continued)
'

e. Demonstrate that the heaters for the CREFS dissipate 2 95 kW
when corrected to 460 V when tested in accordance'with
ASME N510-1989. 'j

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP
test frequencies. j

l

5.5.12 Explosive Gas and Storace Tank Radioactivity Monitorina Proaram 1

|

This program provides controls for potentially explosive gas !
mixtures contained in the Gaseous Waste Processing System, the
quantity of radioactivity contained in each Gas Decay Tank, and
the quantity of 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 limited to 10 curies per outdoor tank in accordance with
Standard Review Plan, Section 15.7.3, " Postulated Radioactive
Release due to Tank Failures."

The program shall include:

a. The limits for concentrations of hydrogen and oxygen in tne
Gaseous Waste Processing System and a surveillance program
to ensure the limits are maintained. Such limits shall be
appropriate to the system's oesign criteria (i.e., whether
or not the system is designed to withstand a hydrogen
explosion);

b. A surveillance program to ensure that the quantity of
radioactivity contained in each gas decay tank is less than ,

the amount that would result in a whole body exposure of I

2 0.5 rem to any individual in an unrestricted area, in the
event of an uncontrolled release of the tanks' contents; and

c. A surveillance program to ensure that the quantity of
radioactivity contained in all outdoor liquid radwaste tanks
that are not surrounded by liners, dikes, or walls, capable
of holding the tanks' contents and that do not have tank
overflows and surrounding area drains connected to the

(continued)
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5.5.12 Explosive Gas and Storaae Tank Radioactivity Monitorina Proaram
(continued)

Liquid Radwaste Treatment System is limited to s 10 curies
per tank, excluding tritium and dissolved or entrained noble
gases. This surveillance program provides assurance that in
the event of an uncontrolled release of the tank's contents,
the resulting concentrations would be less than 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.

The provisions of SR 3.0.2 and SR 3.0.3 are a)plicable to the
Explosive Gas and Storage Tank Radioactivity Monitoring Program
surveillance frequencies.

5.5.13 Diesel Fuel Oil Testina Proaram

A diesel fuel oil testing program to imp'ement required testing of
both new fuel oil and stored fuel oil shtll 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, or an API gravity or specific gravity within
limits when compared to the supplier's certificate;

2. a flash point within limits for ASTM 2D fuel oil, and,
supplier'y was not determined by comparison withs certification, a kinematic viscosity within
if gravit

limits for ASTM 2D fuel oil; and4

3. a clear and bright appearance with proper color.

b. Other properties for ASTM 2D fuel oil are within limits j

within 30 days following sampling and addition to storage j
tanks; and

c. Total particulate concentration of the fuel oil is s 10 mg/l
when tested every 31 days. !.

TheprovisionsofSR3.0.2andSR3.0.3areahplicabletotheDiesel Fuel Oil Testing Program surveillance requencies. i
!

,

(continued)
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5.5.14 Technical Specifications (TS) Bases Control Program

This program provides a means for processing changes to the Bases
of these Technical Specifications.

a. Changes to the Bases of the TS shall be made under
appropriate administrative controls and reviews

b. Licensees may make changes to Bases without prior NRC
approval provided the changes do not involve either of the
following:

1. a change in the TS incorporated in the license; or

2. a change to the updated FSAR or Bases that involves an
unreviewed safety question as defined in 10 CFR 50.59.

c. The Bases Control Program shall contain provisions to ensure
that the Bases are maintained consistent with the FSAR.

d. Proposed changes that meet the criteria of (b) above shall
be reviewed and approved by the NRC prior to implementation.
Changes to the Bases implemented without prior NRC approval
shall be provided to the NRC on a frequency consistent with
10 CFR 50.71(e). .

!

5.5.15 Safety Function Determination Proaram (SFDP)

IThis program ensures loss of safety function is detected and
appropriate actions taken. Upon entry into LC0 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 LC0 3.0.6.
The SFDP shall contain the following:

a. Provisions for cross train checks to ensure a loss of the
capability to perform the safety function assumed in the
accident analysis does not go undetected;

b. Provisions for ensuring the plant is maintained in a safe
condition if a loss of function condition exists;

(continued)
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5.5.15 Safety Function Determination Proaram (SFDP) (continued)

c. Provisions to ensure that an inoperable supported system's i

Completion Time is not inappropriately extended as a result i
of multiple support system inoperabilities; and I

i

d. Other appropriate limitations and remedial or compensatory
actions.

,

A loss of safety function exists when, assuming no concurrent
single failure, a safety function assumed in the accident analysis
cannot be performed. For the purpose of this program, a loss of |

safety function may exist when a support system is inoperable,
and:

a. A required system redundant to the system (s) supported by
the inoperable support system is also inoperable; or.

b. A required system redundant to the system (s) in turn
supported by the inoperable supported system is also
inoperable; or

A required system redundant to the support system (s) for the ip c.
V supported systems (a) and (b) above is also inoperable. 1

i

The SFDP identifies where a. loss of safety function exists. If a I
'loss of safety function is determined to exist by this program,

the appropriate Conditions and Required Actions of the LC0 in
which the loss of safety function exists are required to be
entered.

..

5.5.16 MS and FW Pipina Inspection Proaram

This program shall provide for the inspection of the four Main
Steam and Feedwater lines from the containment penetration flued |

head outboard welds, up to the first five-way restraint. The
extent of the inservice examinations completed during each |

inspection interval (ASME Code Section XI) shall provide 100% |

volumetric examination of circumferential and longitudinal welds
to the extent practical. This augmented inservice inspection is '

consistent with the requirements of NRC Branch Technical Position
MEB 3-1, " Postulated Break and Leakage Locations in Fluid System
Piping Outside Containment," November 1975 and Section 6.6 of the
FSAR.

,

(continued)
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Progra2s and Manuals I
5.5 l

i

5.5 Programs and Manuals (continued)

1

5.5.17 Containment Leakaae Rate Testina Prooram )
:

A program shall be established to implement the leakage rate
testing of the containment as required by 10 CFR 50.54(o) and
10 CFR 50, Appendix J, Option B, as modified by approved i

exemptions. This program shall be in accordance with the !
guidelines contained in Regulatory Guide 1.163, " Performance-Based |
Containment Leak-Testing Program," dated September 1995, as
modified by the following exceptions: I

!
1. Leakage rate testing for containment purge valves with

resilient seals is performed once per 18 months in
accordance with LC0 3.6.3, SR 3.6.3.6 and SR 3.0.2. I

2. Containment personnel air lock door seals will be tested
prior to reestablishing containment integrity when the air
lock has been used for containment entry. When containment*

integrity is required and the air lock has been used for
containment entry, door seals will be tested at least once
per 30 days during the period that containment entry (ies) is
(are) being made.

The peak calculated primary containment internal pressure for the
design basis loss of coolant accident, P., is 37 psig.

The maximum allowable containment leakage rate, L., at P , is 0.2%
of primary containment air weight per day.

Leakage rate acceptance criteria are:

a. Containment overall leakage rate acceptance criteria are
s 1.0 L . During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are s 0.60 L, for the combined Type B and Type C
tests, and s 0.75 L, for Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is s 0.05 L, when tested |

at 2 P.,

2) For each door, the leakage rate is s 0.01 i., when i

presserized to 2 P . |

!
i

(continued)
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Programs and Manuals
5.5

[ 5.5 Programs and Manuals

5.5.17 Containment Leakaae Rate Testina Proaram (continued)

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.

|

O l

o

O'~
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5.6

5.0 ADMINISTRATIVE CONTROLS I

O15.6 Reporting Requirements i

The following reports shall be submitted in accordance with 10 CFR 50.4.

5.6.1 Occupational Radiation Exposure 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) receiving exposures
> 100 mrem /yr and their associated man rem exposure according to
work and job functions (e.g., reactor operations and surveillance,
inservice inspection, routine maintenance, special maintenance,

iwaste processing, and refueling). This tabulation supplements the '

requirements of 10 CFR 20.2206. The dose assignments to various
duty functions may be estimated based on pocket dosimeter,
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 |

whole body dose received from external sources should be assigned
to specific major work functions. The report shall be submitted
by March 31 of each year.

5.6.2 Annual Radiolooical Environmental Operatino Report

-------------------------------NOTE-------------------------------
A single submittal may be made for a multiple unit station. The
submittal should combine sections common to all units at the
station.
.........____...........................................__ .......

The Annu61 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 j
the objectives outlined in the Offsite Dose Calculation Manual i

(0DCM), and in 10 CFR 50, Appendix 1, Sections IV.B.2, IV.B.3, |

and IV.C. I
!
1

!

(continued) i
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Reporting R:quirements
5.6

5.6 Reporting Requirements

5.6.2 Annual Radioloaical Environmental Operatina Report (continued)

The Annual Radiological Environmental Operating Report shall
include the results of analyses of all radiological env'ironmental
samples and of all environmental radiation measurements taken
during the period pursuant to the locations specified in the table
and figures in the ODCM, as well as summarized and tabulated
results of these analyses and measurements in a format similar to
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 explaining the
reasons for the missing results. The missing data shall be
submitted 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, the submittal shall specify the releases of
gaseous and liquid radioactive material from each unit and ofO solid radioactivity from the site.
__________________________________________________________________

The Radioactive Effluent Release Report covering the operation of
the unit shall be submitted in accordance with 10 CFR 50.36a.
The report shall include a summary of the quantities of
radioactive liquid and gaseous effluents and solid waste released
from the unit. The material provided shall be consistent with the
objectives outlined in the Grai and Process Control Program and in
conformance with 10 CFR 50.3Sa and 10 CFR 50, Appendix 1,
Section IV.B.1.

5.6.4 Monthlv Operatina 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.

,

(continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued) '

5.6.5 Core Operatina Limits Report (COLR)

a. Core operating limits shall be established prior to each,

reload cycle, or prior to any remaining portion of a reload
cycle, and shall be documented in the COLR for the
following: 1

LC0 3.1.1 " SHUTDOWN MARGIN"
LC0 3.1.3 " Moderator Temperature Coefficient"
LC0 3.1.5 " Shutdown Bank Inssrtion Limits"
LC0 3.1.6 " Control Bank Insertion Limits" |

LC0 3.2.1 " Heat Flux Hot Channel Factor"
LC0 3.2.2 " Nuclear Enthalpy Rise Hot Channel Factor"
LC0 3.2.3 " Axial Flux Difference"

b. The analytical methods used to determine the core operating
- limits shall be those previously reviewed and approved by

the NRC, specifically those described in the following
documents:

WCAP-9272-P-A, " WESTINGHOUSE RELOAD SAFETY EVALUATION
METHODOLOGY," July 1985 ()! Proprietary). (Methodology for
Moderator Temperature Coefficient, Shutdown Bank Insertion
Limit, Control Bank Insertion Limits, and Nuclear Enthalpy
Rise Hot Channel Factor.)

WCAP-10216-P-A, Revision 1A, " RELAXATION OF CONSTANT AXIAL
0FFSET CONTROL FQ SURVEILLANCE TECHNICAL SPECIFICATION,"
February, 1994 (W Proprietary). (Methodology for Axial Flux
Difference (Relaxed Axial Offset Control) and Heat Flux Hot
Channel Factor (W(Z) surveillance requirements for Fq
Methodology).)

WCAP-10266-P-A, Revision 2, "The 1981 Version of the-

Westinghouse ECCS Evaluation Model Using the BASH Code,"
March 1987.

The core operating (e.mits shall be determined such that all
lic.

applicable limits g., fuel thermal mechanical limits,
core thermal hydraulic limits, Emergency Core Cooling
Systems (ECCS) limits, nuclear limits such as SDM, transient
analysis limits, and accident analysis limits) of the safety
analysis are met.

(continued)
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Rr: porting Requirements
5.6

) 5.6 Reporting Requirements

5.6.5 Core Operatino Limits Report (COLR) (continued)

d. The COLR, including any midcycle revisions or supplements,
shall be provided upon issuance for each reload cycle to the
NRC.

5.6.6 Reactor _ Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT IPTLR)

a. RCS pressure and temperature limits for heatup, cooldown,
operation, criticality, and hydrostatic testing as well as
heatup and cooldown rates shall be established and
documented in the PTLR for the following: ]

LC0 3.4.3 "RCS Pressure and Temperature (P/T) Limits"

b. The power operated relief valve lift settings required to
support the Cold Overpressure Protection Systems (COPS)
shall be established and documented in the PTLR for the
following:

p LC0 3.4.12 " Cold Overpressure Protection Systems"
V

c. The RCS pressure and temperature limits for Unit 1 shall be I

those previously reviewed and approved by the NRC in
Amendment No. 87 to Facility Operating License NPF-68. The
RCS pressure and temperature limits for Unit 2 shall be
those previously reviewed and approved by the NRC in
Amendment No. 65 to Facility Operating License NPF-81. The
acceptability of the P/T and COPS limits are documented in
NRC letter "Vogtle Electric Generating Plant, Units 1 and
2 - Acceptance for Referencing of Pressure Temperature
Limits Report," February 12, 1996. Specifically, the limits
and methodology are described in the following documents:

1. Amendment No. 87 to facility Operating License No. NPF-
68, Vogtle Electric Generating Plant, Unit 1, June 8,
1995.

2. Amendment No. 65 to Facility Operating License No. NPF-
81, Vogtle Electric Generating Plant, Unit 2, June 8,
1995.

(continued)m
U
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5.6 Reporting Requirements

|

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR) (continued)

3. Letter from C. I. Grimes, NRC, to R. A. Newton,
Westinghouse Electric Corporation, " Acceptance for
Referencing of Topical Report WCAP-14040, Revision 1,
' Methodology Used to Develop Cold Overpressure
Mitigating System Setpoints and RCS Heatup and Cooldown
Limit Curves,'" October 16, 1995.

4. Letter from C. K. McCoy, Georgia Power Company, to i
U.S. Nuclear Regulatory Commission, Attention: Document '

Control Desk, "Vogtle Electric Generating Plant,
Pressure and Temperature Limits Report," Enclosures 1
and 2, January 26, 1996.

d. The PTLR shall be provided to the NRC upon issuance for each
reactor vessel fluence period and for any revision or
supplement thereto.

5.6.7 EDG Failure Report

If an individual emergency diesel generator (EDG) experiences four
or more valid failures in the last 25 demands, these failures and
any nonvalid failures experienced by that EDG in that time period
shall be reported within 30 days. Reports on EDG failures shall
include the information recommended in Regulatory Guide 1.9,
Revision 3, Regulatory Position C.5, or existing Regulatory
Guide 1.108 reporting requirement.

5.6.8 PAM Report

When a Report is required by Condition G or K of LC0 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.

(continued)
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) Reporting Requirements
j 5.6
j

] 5.6 Reporting Requirements (continued)

i

! 5.6.9 Tendon Surveillance Report

! Any abnormal degradation of the containment structure detected
i during the tests required by the Prestressed Concrete Containment
i Tendon Surveillance Program shall be reported to the NRC within
; 30 days. The report shall include a description of the tendon
; condition, the condition of the concrete (especially at tendon
i anchorages), the inspection procedures, the tolerances on
{ cracking, and the corrective action taken.

5.6.10 Steam Generator Tube inspection Report

a. Within 15 days following the completion of each inservice-

inspection of steam generator tubes, the number of tubes
; plugged in each steam generator shall be reported to the
! NRC.
2

b. The complete results of the steam generator tube inservice-

inspection shall be submitted to the NRC within 12 months
; following the completion of the inspection. This report
j shall include:

1. Number and extent of tubes inspected, I
.

| 2. Location and percent of wall thickness penetration for
each indication of an imperfection, and

; 3. Identification of tubes plugged.
:

c. Results of steam generator tube inspections which fall into
Category C-3 shall be reported to the NRC witnin 30 days and
prior to resumption of plant operation. This report shall
provide a description of investigations conducted to
determine the cause of the tube degradation and corrective
measures taken to prevent recurrence.

O
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High Radiation Area j
5.7 i

!

5.0 ADMINISTRATIVE CONTROLS l

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
i

defined in 10 CFR 20, in which the intensity of radiation is i

> 100 mrem /hr but < 1000 mrem /hr, shall be barricaded and I

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., Health Physics Technicians) or personnel !
i 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, f

provided they are otherwise following plant radiation protection |
procedures for entry into such high radiati,on areas.

Any individual or group of individuals permitted to enter such !

areas shall be provided with or accompanied by one or more of the j
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 alams when a preset 1

integrated dose is received. Entry into such areas with
this monitoring device may be made'after the dose rate i

levels in the area have been established and personnel are )
aware of them.

c. An individual qualified in radiation protection procedures j

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 Health
Physics supervision in the RWP.

I
1

5.7.2 In addition to the requirements of Specification 5.7.1, areas with I
radiation levels 2 1000 mrem /hr shall be provided with locked or
continuously guarded doors to prevent unauthorized entry, and the j
keys shall be maintained under the administrative control of i

Operations or health physics supervision. 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 I

(continued) i
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High Radiation Ar a
5.7

.

5.7 High Radiation Area

5.7.2 (continued)

individuals in those areas. In lieu of the stay time
specification of the RWP, direct or remote (such as cidsed circuit
TV cameras) continuous sJrveillance may be made by personnel
qualified in radiation protection procedures to provide positive
exposure control over the activities being performed within the
area.

)
l

5.7.3 For individual high radiation areas within radiation levels of .

> 1000 mrem /hr, accessible to personnel, that are located within !
large areas such as reactor containment, where no enclosure exists i

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.

O
i

-

i

_

5
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Reactor C re SLs
B 2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES
,

BACKGROUND GDC 10 (Ref. 1) requires that specified acceptable fuel
design limits are not exceeded during steady state
operation, normal operational transients, and anticipated

operational occurrences (A00s).having a departure from nucleate boiling (DNB)plished by
This is accom

design basis,
which corresponds to a 95% probability at a 95% confidence
level (the 95/95 DNB criterion) that DNB will not occur on
the limiting fuel rods and by requiring that fuel centerline
temperature stays below the melting temperature.

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 fuel is prevented b
maintaining the steady state peak linear heat rate (LHR)y
below the level at which fuel centerline melting occurs.
Overheating of the fuel cladding is prevented by restricting

O fuel operation to within the nucleate boiling regime, where
b the heat transfer coefficient is large and the cladding

surface temperature is slightly above the coolant saturation
temperature.

Fuel centerline melting occurs when the local LHR, or power
peaking, in a region of the fuel is high enough to cause the
fuel centerline temperature to reach the melting point of
the fuel. Expansion of the pellet upon centerline melting
may cause the pellet to stress the cladding to the point of )
failure, allowing an uncontrolled release of activity to the ;

reactor coolant. I

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

temperatures are reached, and a cladding water (gh cladding
transfer coefficient. Inside the steam film, hi

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
1

(continued)
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Reactor Core SLs
B 2.1.1

BASES

BACKGROUND The proper functioning of the Reactor Protection System
(continued) (RPS) and main steam safety valves prevents violation of the

reador core SLs.

APPLICABLE The fuel cladding must not sustain damage as a result of
SAFETY ANALYSES normal operation and A00s. The reactor core SLs are

established to preclude violation of the following fuel
design criteria:

The hot fuel pellet in the core must not experiencea.
centerline fuel melting; and

b. 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.

In meeting the DNB design criterion, uncertainties in plant
operating parameters, nuclear and thermal parameters, fuel
fabrication parameters, and computer codes must be
considered. As described in the FSAR, the effects of these
uncertainties have been statistically combined with the
correlation uncertainty to determine design limit DNBR
values that satisfy the DNB design criterion. The Vantage 5
fuel is analyzed using the WRB-2 correlation with design
limit DNBR values of 1.24 and 1.23 for the typical and
thimble cells, respectively. The Lopar fuel is analyzed
using the WRB-1 correlation with design limit DNBR values of
1.23 and 1.22 for the typical and thimble cells,
respectively.

Additional DNBR margin is maintained by performing the
safety analyses to a higher DNB limit. This margin between
the design and safety analysis limit DNBR values is used to
offset known DNBR penalties (e.g., rod bow and transition
core) and to provide DNBR margin for operating and design
flexibility.

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

(continued)
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Reactor Core SLs
B 2.1.1

BASES

APPLICABLE (DNBR) of less than the DNBR limit and preclude the
SAFETY ANALYSES existence of flow instabilities.

(continued)
Automatic enforcement of these reactor core SLs i's provided
by the following functions:

a. High pressurizer pressure trip;

b. Low pressurizer pressure trip; j

c. Overtemperature AT trip; !
1

d. Overpower AT trip; |

e. Power Range Neutron Flux trip; |
f. Reactor Coolant Flow trips (including undervolta e and |-

underfrequency of the reactor coolant pump buses ; and j

g. Main steam safety valves.

The limitation that the average enthalpy in the hot leg be
less than or equal to the enthalpy of saturated liquid alsoO 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. LC0 3.4.1, "RCS

Boiling (DNB)perature, and Flow Departure from Nucleate
Pressure, Tem

Limits," or the assumed initial conditions of
the safety analyses (as indicated in the FSAR, Ref. 2)
provide more restrictive limits to ensure that the SLs are
not exceeded.

I
SAFETY LIMITS The curves provided in Figure B 2.1.1-1 show the loci of

points of THERMAL POWER (NI-0041, NI-0042, NI-0043,
NI-0044,TDI-0411A,TDI-0421A,TDI-0431A,TDI-0441A),RCS
pressure (PI-0455A, B, and C, PI-0456, PI-0456A, PI-0457,
PI-0457A, PI-0458, and PI-0458A), and average temperature
(TI-0412, TI-0422, TI-0432, TI-0442) for which the minimum
DNBR is not less than the safety analyses limit, that fuel

,Q (continued)
U
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R actor Cora SLs
B 2.1.1

BASES

SAFETY LIMITS centerline temperature remains below melting, that the
(continued) average enthalpy in the hot leg is less than or equal to the

enthalpy of saturated liquid, or that the exit quality is
within the limits defined by the DNBR correlation.

The curves are based on enthalpy hot channel factor limits |
provided in the COLR. The dashed line of Figure B 2.1.1-1 |

shows an example of a limit curve at 2235 psig. In I

addition, it illustrates the various RPS funct. ions 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 the1

overtemperature AT reactor trip. When the AFD is not within
the tolerance, the AFD effect on the overtemperature i

AT reactor trips will reduce the setpoints to provide |

protection consistent with the reactor core SLs (Refs. 3
and 4).

APPLICABILITY SL 2.1.1 only applies in MODES 1 and 2 because these are the
only MODES in which the reactor is critical. Automatic
protection functions are required to be OPERABLE during
MODES 1 and 2 to ensure operation within the reactor core
SLs. The main steam safety valves or automatic protection
actions serve to prevent RCS heatup to the reactor core SL
conditions or to initiate a reactor trip function, which |
forces the unit into MODE 3. Setpoints for the reactor trip
functions are specified in LC0 3.3.1, " Reactor Trip System
(RTS) Instrumentation." In MODES 3, 4, 5, and 6,
Applicability is not required since the reactor !

1is not generating significant THERMAL POWER.

I

SAFETY LIMIT Section 2.2, SL Violations, provides the Required Actions to
VIOLATIONS be taken in response to a violation of Safety Limits. The

bases for the Required Actions of Section 2.2 applicable to
a violation of the reactor core SLs are discussed below.

,

(continued)
|

|
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Reactor Core SLs
B 2.1.1

O BASESO
SAFETY LIMIT 2.2.1
VIOLATIONS .

(continued) If the reactor core SL 2.1.1 is violated, the requirement to
go to MODE 3 places the unit in a MODE in which this SL i,s
not applicable.

The allowed Completion Time of 1 hour recognizes the
importance of bringing the unit to a MODE of operation where
this SL is not applicable, and reduces the probability of
fuel damage.

2.2.3

If the reactor core SL 2.1.1 is violated, the NRC Operations
Center must be notified within 1 hour, in accordance with 10
CFR 50.72 (Ref. 5).

2.2.4

If the reactor core SL 2.1.1 is violated, the General
A Manager-Nuclear Plant and the Vice President-Nuclear shall
V be notified within 24 hours. This 24 hour period provides

time for the plant operators and staff to take the
appropriate immediate action and assess the condition of the
unit before reporting to the senior management.

2.2.5

If the reactor core SL 2.1.1 is violated, a Licensee Event

Report shall be prepared and submitted within 30 days to the
NRC. This requirement is in accordance with 10 CFR 50.73
(Ref. 6).

2.2.6

If the reactor core SL 2.1.1 is violated, restart of the
unit shall not commence until authorized by the NRC. This
requirement ensures the NRC that all necessary reviews,
analyses, and actions are completed before the unit begins
its restart to normal operation.

(continued)
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Reactor Cors SLs
B 2.1.1 |

BASES (continued) g1
REFERENCES 1. 10 CFR 50, Appendix A, GDC 10. |

2. FSAR, Section 7.2.
,

3. WCAP-8746-A, March 1977.

4. WCAP-9272-P-A, July 1985.
!

5. 10 CFR 50.72.

!6. 10 CFR 50.73.
|
|

1
'

I
l
.

O

|
.

O
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RCS Pressure SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES ,

BACKGROUND The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel cladding
failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure,
the continued integrity of the RCS is ensured. According to
10 CFR 50, Appendix A, GDC 14, " Reactor Coolant Pressure
Boundary," and GDC 15, " Reactor Coolant System Design"
(Ref. 1), the reactor coolant pressure boundary (RCPB)
design conditions are not to be exceeded during normal

- operation and anticipated operational occurrences (A00s).
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 A00s, RCS pressure is limited from exceeding
the design pressure by more than 10%, in accordance with
Section III of the ASME Code (Ref. 2). To ensure system
integrity, all RCS components are hydrostatically tested at
125% of design pressure, according to the ASME Code
requirements prior to initial operation when there is no
fuel in the core. Following inception of unit operation,
RCS components shall be pressure tested, in accordance with
the requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of
the RCPB. If such a breach occurs in conjunction with a
fuel cladding failure, fission products could enter the
containment atmosphere, raising concerns relative to limits
on radioactive releases specified in 10 CFR 100, " Reactor
Site Criteria" (Ref. 4).

(continued)
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l RCS Pressurs SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES ,

BACKGROUND The SL on RCS pressure protects the integrity of the RCS
against overpressurization. In the event of fuel cladding,

'

failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure,
the continued integrity of the RCS is ensured. According to
10 CFR 50, Appendix A, GDC 14, " Reactor Coolant Pressure
Boundary," and GDC 15, " Reactor Coolant System Design"
(Ref. 1), the reactor coolant pressure boundary (RCPB)
design conditions are not to be exceeded during normal

- operation and anticipated operational occurrences (A00s).
|

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 A00s, RCS pressure is limited from exceeding
the design pressure by more than 10%, in accordance with
Section III of the ASME Code (Ref. 2). To ensure system
integrity, all RCS components are hydrostatically tested at
125% of design pressure, according to the ASME Code
requirements prior to initial operation when there is no

| fuel in the core. Following inception of unit operation,
RCS components shall be pressure tested, in accordance with
the requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of
the RCPB. If such a breach occurs in conjunction with a
fuel cladding failure, fission products could enter the
containment atmosphere, raising concerns relative to limits
on radioactive releases specified in 10 CFR 100, " Reactor
Site Criteria" (Ref. 4).

1

i

(continued)
:
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RCS Pressure SL
B 2.1.2

BASES (continued)

APPLICABLE The RCS pressurizer safety valves, the main steam safety
SAFETY ANALYSES valves (MSSVs), and the reactor high pressure trip have

settings established to ensure that the RCS pressure SL will
not be exceeded. '

The RCS pressurizer safety valves are sized to prevent
system pressure from exceeding the design pressure by more
than 10%, as specified in Section III of the ASME Code for
NuclearPowerPlantComponents(Ref.2). The transient that
establishes the required relief capacity, and hence valve
size requirements and lift settin'gs, is a complete loss of
external load without a direct reactor trip. During the
transient, no control actions are assumed, except that the !

safety valves on the secondary plant are assumed to open j
when the steam pressure reaches the secondary plant safety t

valve settings.

The Reactor Trip System setpoints (Ref. 5), together with
the settings of the MSSVs, provide pressure protection for ;

normal operation and A00s. The reactor high pressure trip
setpoint is specifically set to provide protection against
overpressurization (Ref. 5). The safety analyses for both

O the high pressure trip and the RCS pressurizer safety valves
are performed using conservative assumptions relative to :

pressure control devices, j

More specifically, no credit is taken for operation of the i
following: ;

a. Pressurizer power. operated relief valves (PORVs);

b. Main steam atmospheric relief valves;

c. Steam Dump System;

d. Rod Control System;

e. Pressurizer Level Control System; or

f. Pressurizer Spray System.

SAFETY LIMITS The maximum transient pressure (PI-0408, PI-0418, PI-0428,
PI-0438) allowed in the RCS pressure vessel under the ASME

(continued)
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RCS Pressure SL
B 2.1.2

BASES

SAFETY LIMITS Code, Section III, is 110% of design pressure. Therefore,
(continued) 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.

SAFETY LIMIT Section 2.2, SL Violations, provides the Required Actions to
VIOLATIONS be taken in response to a violation of a Safety Limit. The

bases for the Required Actions of Section 2.2 applicable to
a violation of the RCS pressure SL are discussed below.

2.2.2

The Required Actions of this subsection state the specific
status in which the unit must be placed if the RCS pressure
SL is violated. Separate Required Actions and Completion
Times are provided for MODES 1 or 2 (Subsection 2.2.2.1) and
for MODES 3, 4, or 5 (Subsection 2.2.2.2).

>

i

2.2.2.1

If the RCS pressure SL 2.2.2 is violated when the reactor is
in MODE 1 or 2, the requirement is to restore compliance and
be in MODE 3 within 1 hour.

Exceeding the RCS pressure SL may cause immediate RCS
failure and create a potential for radioactive releases in
excess of 10 CFR 100, " Reactor Site Criteria," limits
(Ref. 4).

The allowable Completion Time of 1 hour recognizes the
importance of reducing power level to a MODE of operation

|

where the potential for challenges to safety systems is
; minimized.
|

(continued)

|
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| RCS Pressure SL
| B 2.1.2
l
!

BASES

| SAFETY LIMIT 2.2.2.2
VIOLATIONS!

| (continued) If the RCS pressure SL 2.2.2 is exceeded in MODE 3, 4, or 5,
.

|
RCS pressure must be restored to within the SL value within
5 minutes. Exceeding the RCS pressure SL in MODE 3, 4, or 5'

is more severe than exceeding this SL in MODE 1 or 2, since '

the reactor vessel temperature may be lower and the vessel
material, consequently, less ductile. As such, pressure
must be reduced to less than the SL within 5 minutes. The
action does not require reducing MODES, since this would
require reducing temperature, which would compound the
problem by adding thermal gradient stresses to the existing
pressure stress.

|

| 2.2.3

I If the RCS pressure SL is violated, the NRC Operations
| Center must be notified within 1 hour, in accordance with 10
| CFR 50.72 (Ref. 6).
|

f\ 2.2.4
,

|G .

If the RCS pressure SL 2.2.2 is violated, the General
| Manager-Nuclear Plant and the Vice President-Nuclear shall ,

'

i be notified within 24 hours. The 24 hour period provides
! time for the plant operators and staff to take the
l appropriate immediate action and assess the condition of the ,

unit before reporting to senior management.

:

2.2.5

If the RCS pressure SL 2.2.2 is violated, a Licensee Event
| Report shall be prepared and submitted within 30 days to the

NRC. This requirement is in accordance with 10 CFR 50.73
| (Ref. 7).
|
|

| 2.2.6

If the RCS pressure SL 2.2.2 is violated, restart of the
unit shall not commence until authorized by the NRC. This
requirement ensures the NRC that all necessary reviews,

|

|

(continued)
^

|
'
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RCS Pressure SL
B 2.1.2

|

BASES

SAFETY LIMIT 2.2.6
VIOLATIONS I

(continued) analyses, and actions are completed before the unit begins )
its restart to normal operation.

I

i
l

REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28. i

| 2. ASME, Boiler and Pressure Vessel Code, Section III, I
| Article NB-7000.

3. ASME, Boiler and Pressure Vessel Code, Section XI, :

Article IWB-5000.
! |

4. 10 CFR 100.

!5. FSAR, Sectir,n 7.2.

f 6. 10 CFR 50.'!2.

7. 10 CFR 50.73. !

O
K:\WP\VECPTSIP\B2.0

|

|

|

|
|

|
|
i
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LC0 Applicability
B 3.0

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY |

BASES j

LCOs LC0 3.0.1 through LC0 3.0.8 establish the general
requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

| LC0 3.0.1 LC0 3.0.1 establishes the Applicability statement within
each individual Specification as the requirement for when
the LC0 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).

| LC0 3.0.2 LC0 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

|

I establish those remedial measures that must be taken within
!( specified Completion Times when the requirements of an LC0

are not met. This Specification establishes that:

i 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 LC0 is met within the specified Completion
l Time, unless otherwise specified.

Tnere are two basic types of Required Actions. The first
! type of Required Action specifies a time limit in which the
| LC0 must be met. This time limit is the Completion Time to

|
restore an inoperable system or component to OPERABLE status
or to restore variables to within specified limits. If thisi

type of Required Action is not completed within thei

specified Completion Time, a shutdown may be required toi

| 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

,

(continued)
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LC0 Applicability
B 3.0

BASES

I

LC0 3.0.2 ACTIONS.) The second type of Required Action specifies
(continued) 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 Action's provides
an acceptable level of safety for continued operation.

Completing the Requimd Actions is not required when an LC0
is met or is no longr wolicable, unless otherwise stated

,

in the individual Specificalions.I

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 LC0 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, 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 / trains of a safety

| function are inoperable and limits the time other conditions
exist which result in LC0 3.0.3 being entered. Individual
Specifications may specify a time limit for performing an SR
when equipment is removed from service or bypassed for
testing. In this case, the Completion Times of the Required
Actions are applicable when this time limit expires, if the
equipment remains removed from service or bypassed.

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may enter
a MODE or other 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.

(continued)
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BASES (continued)

LC0 3.0.3 LCO 3.0.3 establishes the actions that must be implemented'

when an LC0 is not met and:<

:

I a. An associated Required Action and Completion' Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means that
no combination of Conditions stated in the ACTIONS can,

be made that exactly corresponds to the actual,

condition of the unit. Sometimes, possible
; combinations of Conditions are such that entering

LC0 3.0.3 is warranted; in such cases, the ACTIONS'

specifically state a Condition corresponding to such
combinations and also that LC0 3.0.3 be entered i

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 LC0 and its ACTIONS. It is not
intended to be used as an operational convenience that
permits routine voluntary removal of redundant systems orf

\ components from service in lieu of other alternatives that
would not result in redundant systems or components being
inoperable.

Upon entering LC0 3.0.3, I 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
LC0 3.0.3 are consistent with the discussion of Section 1.3,
Completion Times.

(continued)
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LC0 3.0.3 A unit shutdown required in accordance with LC0 3.0.3 may be
(continued) terminated and LC0 3.0.3 exited if any of the following

occurs:
,

n. The LC0 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 LC0 3.0.3 is exited.

The time limits of Specification 3.0.3 allow 37 hours for
the unit to be in M0DE 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 i
lower MODE of operation in less than the total time allowed.

'

In MODES 1, 2, 3, and 4, LC0 3.0.3 provides actions for
Conditions not covered in other Specifications. The i

requirements of LC0 3.0.3 do not apply in MODES 5 and 6 |

because the unit is already in the most restrictive
Condition required by LC0 3.0.3. The requirements of
LC0 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 LC0 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LC0 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this is in
LC0 3.7.15, " Fuel Storage Pool Water Level." LC0 3.7.15 has

(continued)
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LCO 3.0.3 an Applicability of "During movement of irradiated fuel
(continued) assemblies in the fuel storage pool." Therefore, this LC0

can be applicable in any or all MODES. If the LC0 and the
Required Actions of LC0 3.7.15 are not met while 'in MODE 1,
2, or 3, there is no safety benefit to be gained by placing
the unit in a shutdown condition. The Required Action of
LC0 3.7.15 of " Suspend movement of irradiated fuel
assemblies in the fuel storage pool" is the appropriate
Required Action to complete in lieu of the actions of
LC0 3.0.3. These exceptions are addressed in the individual
Specifications.

LCO 3.0.4 LC0 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the Applicability when an LC0
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
folicwing exist:

a. Unit conditions are such that the requirements of the

O LC0 would not be met in the Aplicability desired to be
entered; and

b. Continued noncompliance with the LC0 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 unit startup.

(continued)
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LC0 3.C.4 The provisions of LC0 3.0.4 shall not prevent changes in
(continued) MODES or other specified conditions in the Applicability

that are required to comply with ACTIONS. In addition, the
provisions of LC0 3.0.4 shall not prevent changes'in MODES
or other specified conditions in the Applicability that
result from a normal shutdown.

Exceptions to LC0 3.0.4 are stated in the individual
Specifications. 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 by SR 3.0.1. Therefore, changing
MODES or other specified conditions while in an ACTIONS
Condition, in compliance with LC0 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.

LC0 3.0.5 LC0 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 LC0 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
service; or

b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is
returned to service in conflict with the requirements of the
ACTIONS is limited to the time absolutely necessary to
perform the allowed SRs. This Specification does not
provide time to perform any other preventive or corrective
maintenance.

(continued)

Vogtle Units 1 and 2 B 3.0-6 Revision No. O



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

,

) LC0 Applicability
: B30
:

j BASES

LC0 3.0.5 An example of demonstrating the OPERABILITY of the equipment
(continued) being returned to service is reopening a containmenti

isolation valve that has been closed to comply with Required |
I

j 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 the logic to function and indicate the
; appropriate response during the performance of an SR on

another channel in the same trip system.;

|

:

LC0 3.0.6 LC0 3.0.6 establishes an exception to LCO 3.0.2 for support
systems that have an LC0 specified in the Technical ;

i Specifications (TS). This exception is provided because ;

LC0 3.0.2 would require that the Conditions and Required j
,

Actions of the associated inoperable supported system LC0 be !i '

! 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 cupport system LC0's Required.

'j Actions. These Required Actions may inc hde 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 LC0--
specified for it in the TS, the supported system (s) are
required to be declared inoperable if determined to be
inoperable as a result of the support system inoperability.
However, it is not necessary to enter into the supported
systems' Conditions and Required Actions unless directed to
do so by the support system's Required Actions. The
potential confusion and inconsistency of requirements
related to the entry into multiple support and supported
systems' LCOs' Conditions and Required Actions are
eliminated by providing all the actions that are necessary
to ensure the unit is maintained in a safe condition in the
support system's Required Actions.

(continued)
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I
LCO 3.0.6 However, there are instances where a support system's I

(continued) 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
LC0 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 LC0 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 '

LC0 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 red;ndant OPERABLE support
system are OPERABLE, thereby ensuring safety function is
retained. If this evaluation determines that a loss of
safety function exists, the appropriate Conditions and
Required Actions of the LC0 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 LC0 3.1.8 allows
specified Technical Specification requirements to be changed
to permit performance of these special tests and operations,

(continued)
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LC0 3.0.7 which otherwise could not be performed if required to comply

(continued) with the requirements of these Technical Specifications.
Unless otherwise specified, all the other Technical
Specification requirements remain unchanged. This will
ensure all appropriate requirements of the MODE or other
specified condition not directly associated with or required
to be changed to perform the special test or operation will
remain in effect.

The applicability of the Test Exception LC0 represents a
condition not necessarily in compliance with the ncrmal
requirements of the Technical Specification. Compliance

l with the Test Exception LC0 is optional. A special
| operation may be performed either under the provisions of
| the Test Exception LC0 or under the other applicable

Technical Specification requirements. If it is desired to

| perform the special operation under the provisions of the
| Test Exception LCO, the requirements of the Test Exception
! LC0 shall be followed.

O LC0 3.0.8 This LCO is provided to clarify the unit applicability of
V the LCOs and associated ACTION requirements, especially with

respect to systems or components that are common to both
units.

In the LCOs and Specifications, parentheses and footnotes
are used to specifically identify the common systems to
which individual LCOs and Specifications apply. They are
considered an integral part of the applicable LCOs and
Specifications and compliance with respect to the systems or
components is required. In addition, parentheses and
footnotes are used to identify requirements specific to one
unit, and are considered an integral part of the LCOs and
Specifications with which compliance is required.

In the Bases, instrument loop numbers are stated in
parentheses and are provided as information only, for the
purpose of assisting the TS user. Compliance with the
applicable LC0 and Specifications may not be a requirement
for the instrument loop stated within parentheses unless the
stated loop is the method by which the unit is maintained in
compliance with the applicable LCOs and Specifications.

O 1

l
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B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

BASES

.

SRs SR 3.0.1 through SR 3.0.4 establish the general r'equirements
applicable to all Specifications and apply at all times,
unless otherwise stated.

i

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 LC0 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 LC0.

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:

a. The systems or components are known to be inoperable,
although still meeting the SRs; or

b. The requirements of the Surveillance (s) are known not
to be met between required Surveillance performances.

Surveillances do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associated LC0 are not applicable,
unless otherwise specified. The SRs associated with a test
exception are only applicable when the test exception is
used as an allowable exception to the requirements of a
Specification.

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.

(continued) g
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SR 3.0.1 Upon completion of maintenance appropriate post maintenance
(continued) testing is required to declare equipment OPERABLE. This

includes ensuring applicable Surveillances are not failed
and their most recent performance is in accordanc'e with

| SR 3.0.2. Post maintenance testing may not be possible in
the current MODE or other specified conditions in the
Applicability due to the necessary unit parameters not
having been established. In these situations, the equipment
may be considered OPERABLE provided testing has been
satisfactorily completed to the extent possible and the
equipment is not otherwise believed to be incapable of
perfonning its function. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.'

SR 3.0.2 SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required
Action with a Completion Time that requires the periodic
performance of the Required Action on a "once per . . ."
interval.

Od SR 3.0.2 permits a 25's 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 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 SR includes a
Note in the Frequency stating that "SR 3.0.2 is not
applicable." An example of an exception when the test

(continued)
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SR 3.0.2 interval is not specified in the regulations is the Note in
(continued) the Containment Leakage Rate Testing Program, "SR 3.0.2 is

not applicable." This exception is provided because the
program already includes extension of test interv'als.

As stated in SR 3.0.2, the 25% extension also does not apply
to the initial portion of a periodic Completion Time that
requires performance on a "once per ..." basis. The 25%
extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particular Surveillance or some
other remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the 25%
extension to this Completion Time is that such an action
usually verifies that no loss of function has occurred by
checking the status of redundant or diverse components or
accomplishes the function of the inoperable equipment in an
alternative manner.

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational convenience to extend
Surveillance intervals (other than those consistent with
Refueling intervals) or periodic Completion Time intervals
beyond those specified. |

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring
affected equipment inoperable or an affected variable
outside the specified limits when a Surveillance has not
been completed within the specified Frequency. A delay
period of up to 24 hours or up to the limit of the specified
Frequency, whichever is less, applies from the point in time
that it is discovered that the Surveillance has not been
performed in accordance with SR 3.0.2, and not at the time
that the specified Frequency was not met.

This delay period provides adequate time to complete
Surveillances that have been missed. This delay period
permits the completion of a Surveillance before complying
with Required Actions or other remedial measures that might
preclude completion of the Surveillance.

The basis for this delay period includes consideration of
unit conditions, adequate planning, availability of

(continued)
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SR 3.0.3 personnel, the time required to perform the Surveillance,
(continued) the safety significance of the delay in completing the

required Surveillance, and the recognition that the most
probable result of any particular Surveillance be'ing
performed is the verification of conformance with the
requirements. When a Surveillance with a Frequency based
not on time intervals, but upon specified unit conditions or
operational situations, is discovered not to have been
performed when specified, SR 3.0.3 allows the full delay

,

period of 24 hours to perform the Surveillance. I

SR 3.0.3 also provides a time limit for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions.

Failure to comply with specified Frequencies for SRs is
expected to be an nfrequent 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 ir.tervals.

If a Surveillance is not completed within the allowed delay
('N period, then the equipment is considered inoperable or the
U variable is considered outside the specified limits and the

Completion Times of the Required Actions for the applicable
LC0 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 LC0 Conditions begin
immediately upon the failure of the Surveillance.

I Completion of the Surveillance within the delay period
allowed by this Specification, or within the Completion Time
of the ACTIONS, restores compliance with SR 3.0.1.

SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs
must be met before entry into a MODE or other specified;

condition in the Applicability.

This Specification ensures that system and component
OPERABILITY requirements and variable limits are met before
entry into MODES or other specified conditions in the

(7 (continued)
V
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SR 3.0.4 Applicability for which these systems and components ensure
(continued) safe operation of the unit. This Specification applies to

changes in MODES or other specified conditions in the
Applicability associated with unit shutdown as wdll as
startup. 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.

The precise requirements for performance of SRs are
specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions
necessary for meeting the SRs are specified in the
Frequency, in the Surveillance, or both. This allows
performance of Surveillances when the prerequisite
condition (s) specified in a Surveillance procedure require
entry into the MODE or other specified condition in the
Applicability of the associated LC0 prior to the performance
or completion of a Surveillance. A Surveillance that could
not be performed until after entering the LC0 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.

O
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I B 3.1 REACTIVITY CONTROL SYSTEMS

| B 3.1.1 SHUTDOWN MARGIN (SDM)

BASES
,

BACKGROUND According to GDC 26 (Ref. 1), the reactivity control systems
must be redundant and capable of holding the reactor core
subtritical when shut down under cold conditions. !

Maintenance of the SDM ensures that postulated reactivity
events will not damage the fuel.

|SDM requirements provide sufficient reactivity margin to
ensure that acceptable fuel design limits will not be
exceeded for normal shutdown and anticipated operational
occurrences (A00s). As such, the SDM defines the degree of ;

subcriticali?.y that would be obtained immediately following i

the insertion of all shutdown and control rods, assuming i

that the single rod cluster assembly of highest reactivity |
worth is fully withdrawn. '

The system design requires that two independent reactivity
control systems be provided, and that one of these systems ,

,(3 be capable of maintaining the core subcritical under cold i

V conditions. These requirements are provided by the use of I

movable control assemblies and soluble boric acid in the i

Reactor Coolant System (RCS). The Rod Control System can
compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over !
the range from full load to no load. In addition, the Rod j
Control System, together with the boration system, provides i

the SDM during power operation and is capable of making the
core subcritical rapidly enough to prevent exceeding
acceptable fuel damage limits, assuming that the rod of
highest reactivity worth remains fully withdrawn. The
Chemical and Volume Control System can control the soluble
boron concentration to compensate for fuel depletion during
operation and all xenon burnout reactivity changes and can
maintain the reactor subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown banks fully withdrawn and the control ;

banks within the limits of LC0 3.1.6, " Control Bank !

i Insertion Limits." When the unit is in the shutdown and I
! refueling modes, the SDM requirements are met by means of

adjustments to the RCS boron concentration.

|

| (continued)
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APPLICABLE The minimum required SDM is assumed as an initial condition
SAFETY ANALYSES in safety analyses. The safety analysis (Ref. 2)

establishes a SDM that ensures specified acceptable fuel
design limits are not exceeded for normal operati'on and
A00s, with the assumption of the highest worth rod stuck out
on scram.

The acceptance criteria for the SDM requirements are that
specified acceptable fuel design limits are not exceeded.
This is done by ensuring that:

a. he reactor can be made subcritical from all operating
conditions, transients, and Design Basis Events;

b. The reactivity transients associated with postulated
accident conditions are controilable witSin acceptable

limits (departure from nucleate boiling ratio (DNBR),
fuel centerline temperature limits for A00s, and
< 200 cal /gm average fuel pellet enthalpy at the hot
spot for the rod ejection accident); and

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

4

The most limiting accident for the MODES 1 and 2 SDM
requirements is a guillotine break of a main steam line
inside containment initiated at the end of core life with
RCS average temperature at no-load operating temperature, as
described in the accident analysis (Ref. 2). The increased
steam flow resulting from a pipe break in the main steam
system causes an increased energy removal from the affected
steam generator (SG), and consequently the RCS. This
results in a reduction of the reactor coolant temperature.
The resultant coolant shrinkage causes a reduction in
pressure. In the presence of a negative moderator
temperature coefficient, this cooldown causes an increase in
core reactivity. As RCS temperature decreases, the severity
of an MSLB decreases until the MODE 5 value is reached. The
most limiting MSLB, with respect to potential fuel damage
before a reactor trip occurs, is a guillotine break of a
main steam line inside containment initiated at the end of

|
core life at no-load operating temperature. The positive

i
reactivity addition from the moderator temperature decrease
will terminate when the affected SG boils dry, thus'

(continued)
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APPLICABLE terminating RCS heat removal and cooldown. Following the
SAFETY ANALYSES MSLB, a post trip return to power may occur; however, the

(continued) MSLB analysis bounds the post trip return to power, and
therefore, there is adequate protection to ensure'that the
specified acceptable fuel design limits are not exceeded for
this transient.

The most limiting event in MODES 3, 4, and 5 is a boron
dilution at BOL, when critical boron concentration is
highest. 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. In
the analysis of this accident, the minimum SDM specified in
the Core Operating Limits Report (COLR) is requirea to allow
the operator 15 minutes from the initiation of the Saurce
Range High Flux at Shutdown Alarm to total loss of SLM.

In addition to the limiting MSLB and boron dilution
transients, the SDM requirement must also protect against:

a. An uncontrolled rod withdrawal from subcritical or low
power condition; and

b. Rod ejection.

Each of these events is discussed below.

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 4

Iflux 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.

(continued) I
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SDM
B 3.1.1

BASES

APPLICABLE SDM satisfies Criterion 2 of the NRC Policy Statement. Even
SAFETY ANALYSES though it is not directly observed from the control room,

(continued) 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.

LC0 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. 3) accidents
are the most limiting analyses that establish the SDM value
of the LCO. For MSLB accidents, if the LC0 is violated,
there is a potential to exceed the DNBR limit and to exceed
10 CFR 100, " Reactor Site Criteria," limits (Ref. 4). For
the boron dilution accident, if the LC0 is violated, the
minimum required time assumed for operator action to
terminate dilution may no longer be applicable. The
required SDM is specified in the COLR.

O
APPLICABILITY 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
LC0 3.9.1, " Boron Concentration." In MODES 1 and 2, SDM is
ensured by complying with LC0 3.1.5, " Shutdown Bank
Insertion Limits," and LC0 3.1.6, " Control Bank Insertion
Limits."

ACTIONS A.1

If the SDM requirements are not met, boration must be
initiated promptly. A Completion Time of 15 minutes is
adequate for an operator to correctly align and start the
required systems and components. It is assumed that

(continued)
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B 3.1.1

!

( BASES

ACTIONS A.1 (continued)

boration will be continued until the SDM requirements are )
' '

I 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 important
to raise the boron concentration of the RCS as soon as

| possible, the flowpath of choice would utilize a highly
|

concentrated solution, such as that normally found in the
I boric acid storage tank, or the refueling water storage

tank. However, 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 2M,0 ppm. Assuming that a value of
| 1% Ak/k must be recovered and a boration flow rate of

30 gpm, it is possible to increase the boron concentration'

% of the RCS by 133 ppm in approximately 55 minutes using a
! boric acid solution of 7000 ppm. If a boron worth ofm

7.5 pcm/ ppm is assumed, this combination of parameters will
increase the SDM by 1% Ak/k. These boration parameters of ,

'

30 gpm and 7000 ppm represent typical values and are
provided for the purpose of offering a specific example.

SURVEILLANCE SR 3.1.1.1 i

REQUIREMENTS
In MODES 1 and 2, SDM is verified by observing that the
requirements of LC0 3.1.5 and LC0 3.1.6 are met. In the

j 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.

1

In MODES 3, 4, and 5, the SDM is verified by performing a l

reactivity balance calculation, considering the listed
reactivity effects:

:
4

(continued)
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SDM
B 3.1.1

.. g

BASES

SURVEILLANCE SR 3.1.1.1 (continued)
REQUIREMENTS

a. RCS boron concentration;
,

b. Control bank position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this
calculation 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 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. FSAR, Subsection 15.4.9.

3. FSAR, Subsection 15.4.6.

4. 10 CFR 100.

O
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Cors Reactivity
B 3.1.2

[ B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 Core Reactivity
|

|

BASES
'

1-

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref. 1), reactivity 1

shall be controllable, such that suberiticality is 1

maintained under cold conditions, and acceptable fuel design |
limits are not exceeded during normal operation and |
anticipated operational occurrences. Therefore, reactivity |
balance is used as a measure of the predicted versus !
measured core reactivity during power operation. The |
periodic confirmation of core reactivity is necessary to '

.
ensure that Design Basis Accident (DBA) and transient safety

| analyses remain valid. A large reactivity difference could
be the result of unanticipated changes in fuel, control rod
worth, or operation at conditions not consistent with those
assumed in the predictions of core reactivity, and could

| potentially result in a loss of SDM or violation of
acceptable fuel design limits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations,

G (LC0 3.1.1, " SHUTDOWN MARGIN (SDM)" in ensuring the reactor'

(V can be brought safely to cold, subcritical conditions.|

When the reactor core is critical or in nonnal 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 4

parameters are being maintained relatively stable under
steady state power conditions. The positive reactivity
inherent in the core design is balanced by the negative
reactivity of the control components, thermal feedback,
neutron leakage, and materials in the core that absorb
neutrons, such as burnable absorbers producing zero net
reactivity. Excess reactivity can be inferred from the
boron letdown curve (or critical boron curve), which
provides an indication of the soluble boron concentration in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables
fixed (such as rod height, temperature, pressure, and
power), provides a convenient method of ensuring that core
reactivity is within design expectations and that the

|

(continued)
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gBASES

|

BACKGROUND calculational models used to generate the safety analysis
(continued) are adequate. .

1

In order to achieve the required fuel cycle energy output, '

the uranium enrichment, in the new fuel loading and in the i

fuel remaining from the previous cycle, provides excess |
positive reactivity beyond that required to sustain steady |
state operation throughout the cycle. When the reactor is |
critical at RTP and moderator temperature, the excess |
positive reactivity is compensated by burnable absorbers (if

i any), control rods, whatever neutron poisons (mainly xenon
and samarium) are present in the fuel, and the RCS boron I

I

concentration. |

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes, the RCS boron concentration is reduced to decrease
negative reactivity and maintain constant THERMAL POWER.

i

The boron letdown curve is based on steady state operation I

at RTP. Therefore, deviations from the predicted boron '

letdown curve may indicate deficiencies in the design
| analysis, deficiencies in the calculational models, or
I abnormal core conditions, and must be evaluated.

APPLICABLE The acceptance criteria for core reactivity are that the |
SAFETY ANALYSES reactivity balance limit ensures plant operation is '

| maintained within the assumptions of the safety analyses.
| \

Accurate prediction of core reactivity is either an explicit
'

or implicit assumption in the accident analysis evaluations.
Every accident evaluation (Ref. 2) is, therefore, dependent
upon accurate evaluation of core reactivity. In particular,
SDM and reactivity transients, such as control rod

|
withdrawal accidents or rod ejection accidents, are very

. sensitive to accurate prediction of core reactivity. These
accident analysis evaluations rely on computer codes that
have been qualified 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.

(continued)
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Cora Reactivity
B 3.1.2

( BASES
x.s

APPLICABLE Design calculations and safety analyses are performed for
SAFETY ANALYSES each fuel cycle for the purpose of predetermining reactivity

(continued) behavior and the RCS boron concentration requirements for
reactivity control during fuel depletion. '

The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational
models used to predict core reactivity. If the measured and
predicted RCS boron concentrations for identical core
conditions at beginning of cycle life (BOL) 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 predicted core reactivity
exists at BOL, then the prediction may be normalized to the
measured boron concentration. Thereafter, any significant
deviations in the measured boron concentration from the
predicted boron letdown curve that develop during fuel|

depletion may be an indication that the calculational model
is not adequate for core burnups beyond BOL, or that an|

unexpected change is core conditions has occurred.

'O The normalization of predicted RCS boron concentration to
(_,/ the measured value is typically performed after reaching RTP

following startup from a refueling outage, with the control
rods in their normal positions for power operation. The
normalization is performed at BOL conditions, so that core
reactivity relative to predicted values can be continually
monitored and evaluated as core conditions change during the
cycle.

Core reactivity satisfies Criterion 2 of the NRC Policy
Statement.'

i

i i

! LC0 Long term core reactivity behavior is a result of the core
| physics design and cannot be easily controlled once the core
i design is fixed. During operation, therefore, the LC0 can ,

only be ensured through measurement and tracking, and |
c 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

(continued)
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Core Reactivity
B 3.1.2

| BASES

LC0 reactivity balance of 1% Ak/k has been established based
(continued) 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 considered to be operating within acceptable design
limits. Since deviations from the limit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the limit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that spurious
violations of the limit due to uncertainty in measuring the

- RCS boron concentration are unlikely.

APPLICABILITY The limits on core reactivity must be maintained during ;

MODES 1 and 2 because a reactivity balance must exist when 1

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
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. j

In MODE 6, fuel loading results in a continually changing I
core reactivity. Boron concentration requirements |

(LC0 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'

(continued)
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Core R! activity
B 3.1.2

BASES
,

ACTIONS A.1 and A.2 (continued)

to determine their consistency with input to design
calculations. Measured core and process paramete'rs are
evaluated to determine that they are within the bounds of
the safety analysis, and safety analysis calculational

i 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 core reactivity is behaving as expected.

If an unexpected physical change in the condition of the
,

| (] core has occurred, it must be evaluated and corrected, if :

' (,/ possible. If the cause of the reactivity anomaly is in the
calculation technique, then the calculational models must be

| revised to provide more accurate predictions. If any of r

these results are demonstrated, and it is concluded that the
reactor core is acceptable for continued operation, then the
boron letdown curve may be renormalized and power operation
may continue. If operational restriction or additional SRs
are necessary to ensure the reactor core is acceptable for

i 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.

;

!

B.1

If the core reactivity cannot be restored to within the
1% ok/k limit, the plant must be brought to a MODE in which
the LC0 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

;
;

i

(continued)
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BASES

ACTIONS B.1 (continued)

LC0 3.1.1 Required Action A.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 l

REQUIREMENTS l
Core reactivity is verified by periodic comparisons of l
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 |

BOL. 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,
following the initial 60 EFPD after entering MODE 1, 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. FSAR, Chapter 15.

O
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MTC
| B 3.1.3

l<~i B 3.1 REACTIVITY CONTROL SYSTEMS !

V
B 3.1.3 Moderator Temperature Coefficient (MTC) i

|
l l

| BASES
,

l

| BACKGROUND According to GDC 11 (Ref.1), the reactor core and its |

| interaction with the Reactor Coolant System (RCS) must be
i designed for inherently stable power operation, even in the
i possible event of an accident. In particular, the net

reactivity feedback in the system must compensate for any
unintended reactivity increases.

| The MTC relates a change in core reactivity to a change in
reactor coolant temperature (a positive MTC means that
reactivity increases with increasing moderator temperature;
conversely, a negative MTC means that reactivity decreases
with increasing moderator temperature). The reactor is
designed to operate with a negative MTC over the largest
possible range of fuel cycle operation. Therefore, a

,

| coolant temperature increase will cause a reactivity '

! decrease, so that the coolant temperature tends to return i

l toward its initial value. Reactivity increases that cause a |

| /~ ' coolant temperature increase will thus be self limiting, and
.

stable power operation will result.(
,

i i

| MTC values are predicted at selected burnups during the f' safety evaluation analysis and are confirmed to be i

acceptable by measurements. Reload cores are designed so |

that the beginning of cycle life (BOL) MTC is less than zero
when THERMAL POWER is at RTP. The actual value of the MTC
is dependent on core characteristics, such as fuel loading
and reactor coolant soluble boron concentration. The core
design may require additional fixed distributed poisons to
yield an MTC at BOL within the range analyzed in the plant
accident analysis. The end of cycle life (E0L) MTC is also
limited by the requirements of the accident analysis. Fuel
cycles that are designed to achieve high burnups or that |
have changes to other characteristics are evaluated to '

ensure that the MTC does not exceed the E0L limit.

| The limitations on MTC are provided to ensure that the value
! of this coefficient remains within the limiting conditions

assumed in the FSAR accident and transient analyses. 4

f

I

i

O (continued)
U-
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1

MTC
B 3.1.3

BASES

BACKGROUND If the LC0 limits are not met, the unit response during
(continued) transients may not be as predicted. The core could violate

criteria that prohibit a return to criticality, or the
departure from nucleate boiling ratio criteria of' the
approved correlation may be violated, which could lead to a
loss of the fuel cladding integrity.

The SRs for measurement of the MTC at the beginning and near
the end of the fuel cycle are adequate to confirm that the
MTC remains within its limits, since this coefficient
changes slowly, due principally to the reduction in RCS
boron concentration associated with fuel burnup.

APPLICABLE 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 FSAR, 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 parameters
for core reactivity in these accidents. Both the most
positive value and most negative value of the MTC are
important to safety, and both values must be bounded.
Values used in the analyses consider worst case conditions
to ensure that the accident results are bounding (Ref. 3).

The consequences of accidents that cause core overheating
must be evaluated when the MTC is positive. Such accidents
include the rod withdrawal transient from either zero or
RTP, loss of main feedwater flow, 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
sudden decrease in feedwater temperature (increase in heat
removal by the secondary system).

In order to ensure a bounding accident analysis, the MTC is
assumed to be its most limiting value for the analysis

(continued)

I
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MTC
B 3.1.3

BASES

APPLICABLE conditions appropriate to each accident. The bounding value
SAFETY ANALYSES is determined by considering rodded and unrodded conditions,

(continued) whether the reactor is at full or zero power, and whether it
is at BOL or E0L. The most conservative combinat' ion
appropriate to the accident is then used for the analysis
(Ref. 2).

MTC values are bounded in reload safety evaluations assuming
steady state conditions at BOL and E0L. An E0L measurement
is conducted at conditions when the RCS boron concentration
reaches approximately 300 ppm. The measured value may be
extrapolated to project the E0L value, in order to confirm
reload design predictions.

MTC satisfies Criterion 2 of the NRC Policy Statement. 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.

LC0 LCO 3.1.3 requires the MTC to be within specified limits of
C\ the COLR to ensure that the core operates within the
V assumptions of the accident analysis. During the reload

core safety evaluation, the MTC is analyzed to determine
that its values remain within the bounds of the original
accident analysis during operation.

Assumptions made in safety analyses require that the MTC be
less positive than a given upper bound and more positive
than a given lower bound. The MTC is most positive at BOL;
this upper bound must not be exceeded. This maximum upper
limit occurs at BOL, all rods out (ARO), hot zero power ;

conditions. At E0L the MTC takes on its most negative
value, when the lower bound becomes important. This LC0
exists to ensure that both the upper and lower bounds are
not exceeded.

During operation, therefore, the conditions of the LC0 can
only be ensured through measurement. The Surveillance
checks at BOL and E0L on MTC provide confirmation that the i

MTC is behaving as anticipated so that the acceptance
criteria are met.

(continued)
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LC0 The LCO establishes a maximum positive value that cannot be
(continued) exceeded. The BOL positive limit and the E0L negative limit

are established in the COLR to allow specifying limits for
each particular cycle. This permits the unit to 'take
advantage of improved fuel management and changes in unit
operating schedule.

APPLICABILITY Technical Specifications place both LC0 and SR values on
MTC, based on the safety analysis assumptions described
above.

In MODE 1, the limits on MTC must be maintained to ensure
that any accident initiated from THERMAL POWER operation

-

will not violate the design assumptions of the accident
analysis. In MODE 2 with the reactor critical, the upper
limit must also be maintained to ensure that startup and
subcritical accidents (such as the uncontrolled CONTROL R0D
assembly or group withdrawal) will not violate the
assumptions of the accident analysis. The lower MTC limit
must be maintained in MODES 2 and 3, in addition to MODE 1, I

to ensure that cooldown accidents will not violate the &
assumptions of the accident analysis. In MODES 4, 5, and 6, W i

this LC0 is not applicable, since no Design Basis Accidents
using the MTC as an analysis assumption are initiated from
these MODES.

-

1

ACTIONS A.1 )
If the BOL MTC limit is violated, administrative withdrawal
limits for control banks must be established to maintain the
MTC within its limits. The MTC becomes more negative with
control bank insertion and decreased boron concentration. A
Completion Time of 24 hours provides enough time for
evaluating the MTC measurement and computing the required
bank withdrawal limits.

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 LC0 requirement can be determined. At this point in
core life Condition A no longer exists. The unit is no

(continued)
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MTC
B 3.1.3

BASES

ACTIONS A.1 (continued)

longer in the Required Action, so the administrative
;

withdrawal limits are no longer in effect. '

i

B.1

If the required administrative withdrawal limits at BOL are
not established within 24 hours, the unit must be brought to
MODE 3 to prevent operation with an MTC that is more
positive than that assumed in safety analyses.

|
The allowed Completion Time of 6 hours is reasonable, based '

on operating experience, for reaching the required MODE from
full power conditions in an orderly manner and without
challenging plant systems.

L1

Exceeding the E0L MTC limit means that the safety analysis
F assumptions for the E0L accidents that use a bounding ?

- negative MTC value may be invalid. If the E0L MTC limit is
exceeded, the plant must be brought to a MODE or condition
in which the LC0 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
Ioperating experience, for reaching the required MODE from

full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

This SR requires measurement of the MTC at BOL prior to '

entering MODE 1 in order to demonstrate compliance with the
most positive MTC LCO. Meeting the limit prior to entering
MODE 1 ensures that the limit will also be met at higher
power levels.

(continued)
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BASES

i

SURVEILLANCE SR 3.1.3.1 (continued) |

REQUIREMENTS

The BOL HTC value for ARO will be inferred from isothermal
temperature coefficient measurements obtained dur'ing the
physics tests after refueling. The AR0 value can be
directly compared to the BOL MTC limit of the LC0. 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 LC0 demands that the MTC be less
negative than the specified value for E0L full power
conditions. This measurement may be performed at any
THERMAL POWER, but its results must be extrapolated to the
conditions of RTP and all banks withdrawn in order to make a
proper comparison with the LC0 value. Because the RTP MTC
value will gradually become more negative with further core
depletion and boron concentration reduction, a 300 ppm SR
value of MTC should necessarily be less negative than the
E0L LC0 limit. The 300 ppm SR value is sufficiently less &
negative than the E0L LC0 limit value to ensure that the LC0 W
limit will be met when the 300 ppm Surveillance criterion is
met.

SR 3.1.3.2 is modified by three Notes that include the
following requirements:

a. The 300 ppm Surveillance limit must be verified within
7 EFPD after reaching the equivalent of an equilibrium
RTP AR0 boron concentration of 300 ppm. Seven
effective full power days after reaching an equivalent
boron concentration of 300 ppm are sufficient to
ensure that the E0L limit will not be exceeded.

b. If the 300 ppm Surveillance limit is exceeded, it is
possible that the E0L limit on MTC could be reached
before the planned EOL. Because the MTC changes
slowly with core depletion, the Frequency of
14 effective full power days is sufficient to avoid
exceeding the E0L limit.

(continued)
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MTC i
B 3.1.3

|

BASES

SURVEILLANCE SR 3.1.3.2 (continued)
! REQUIREMENTS

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 E0L limit will not be exceeded because of the

i gradual manner in which MTC changes with core burnup.

|

REFERENCES 1. 10 CFR 50, Appendix A, GDC 11.

2. FSAR, Chapter 15.

3. WCAP 9272-P-A, " Westinghouse Reload Safety Evaluation
Methodology," July 1985.

.

l

|

|
'

O
Vogtle Units 1 and 2 B 3.1-19 Revision No. O



Rod Group Alignment Limits
B 3.1.4

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Rod Group Alignment Limits

BASES .

&

BACKGROUND The OPERABILITY (i.e., trippability) of the shutdown and
control rods is an initial assumption in all safety analyses
that assume rod insertion upon reactor trip. Maximum rod
misalignment is an initial assumption in the safety analysis
that directly affects core power distributions and
assumptions of available SDM.

The applicable criteria for these reactivity and power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, " Reactor Design," and GDC 26, " Reactivity Control
System Redundancy and Capability" (Ref. 1), and
10 CFR 50.46, " Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Plants"
(Ref. 2).

Mechanical or electrical failures may cause a control rod to
become inoperable or to become misaligned from its group.
Control rod inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod
worth for reactor shutdown. Therefore, control rod
alignment and OPERABILITY are related to core operation in
design power peaking limits and the core design requirement
of a minimum SDM.

Limits on control rod alignment have been established, and
all rod positions are monitored and controlled during power
operation to ensure that the power distribution and
reactivity limits defined by the design power peaking and
SDM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved
by their control rod drive mechanisms (CRDMs). Each CRDM

moves its RCCA one step (approximately % 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

(continued)
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Rod Group Alignment Limits
B 3.1.4

BASES

BACKGROUND of two or more RCCAs that are electrically paralleled to
(continued) 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. There are four control banks' and five
shutdown banks. All control banks contain two rod groups,
two shutdown banks contain two rod groups, and the remaining
three shutdown banks contain one rod group.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal

| sequence: When control bank A reaches a predetermined
height in the core, control bank B begins to move out with
control bank A. Control bank A stops at the position of
maximum withdrawal, and control bank B continues to move
out. When control bank B reaches a predetermined height,
control bank C begins to move out with control bank B. This !

sequence continues until control banks A, B, and C are at
the fully withdrawn position, and control bank D is

| approximately halfway withdrawn. The insertion sequence is !
| the opposite of the withdrawal sequence. The control rods '

'

are arranged in a radially symmetric pattern, so that
em control bank motion does not introduce radial asymmetries in
|C 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 ,

Ia 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
% 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

I, the step counters. This system is based on inductive analog

(continued)
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g|BASES

BACKGROUND signals from a series of coils spaced along a hollow tube j

(continued) with a center to center distance of 3.75 inches, which is i

six steps. However, the magnetic drive rod concentrates the |
magnetic lines of flux developed in the coil resu'lting in a '

change in coil output voltage when the shaft is close to it.
This provides a 4 step accuracy with all coils operable.

,

To increase the reliability of the system, the inductive I

coils are connected alternately to data system A or B.
Thus, if one system fails, the DRPI will go on half |

accuracy (System A failure = +10, -4 steps and System B I

failure = -10, +4 steps) with an effective coil spacing of |

7.5 inches, which is 12 steps. The resolution of the rod
position indicator channel is 5 percent of span ( 7.5
in. or 12 steps). Deviation of any RCCA from its group by
10 percent of span (15 inches or 24 steps) will not cause
power disp ibutions worse than the design limits. The
deviation alarm alerts the operator to rod deviation with 1

respect ti. the group position in excess of 5 percent of span |

(12 stepsi. Therefore, since indication from one system is I
Isufficient to maintain alignment within 24 steps, operation

with one system (in the event of failure of the other) is
acceptable.

O
APPLICABLE Control rod misalignment accidents are analyzed in the
SAFETY ANALYSES safety analysis (Ref. 3). The acceptance criteria for

addressing control rod inoperability or misalignment are
that:

1

a. There be no violations of:

1. specified acceptable fuel design limits, or
2. Reactor Coolant System (RCS) pressure boundary I

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!

(continued)
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BASES

APPLICABLE sufficient reactivity worth is held in the control rods to
SAFETY ANALYSES meet the SDM requirement, with the maximum worth rod stuck:

(continued) fully withdrawn.
,

'

Two types of analysis are performed in regard to static rod
misalignment. With control banks at their insertion limits,

,

|
one type of analysis considers the case when any one rod is.

completely inserted into the core. The second type of
analysis considers the case of a completely withdrawn single.

rod from a bank inserted to its insertion limit. Satisfying i

limits on departure from nucleate boiling ratio in both of
these cases bounds the situation when a rod is misaligned |

from its group by 12 steps.

Another type of misalignment occurs if one RCCA fails to
insert upon a reactor trip and remains stuck fully
withdrawn. This condition is assumed in the evaluation to
determine that the required SDM is met with the maximum
worth RCCA also fully withdrawn (Ref. 3).

The Required Actions in this LC0 ensure that either
deviations from the alignment limits will be corrected or

G that THERMAL POWER will be adjusted so that excessive local
b) linear heat rates (LHRs) will not occur, and that the

requirements on SDM and ejected rod wort.h are preserved.

Continued operation of the reactor with a misaligned control

and the nuclear enthalpy hot channel factor (Fla)are(Fn(Z))
rod is allowed if the heat flux hot channel factor

verified to be within their limits in the COLR and the
safety analysis is verified to remain valid. When a control
rod is misaligned, the assumptions that are used to
determine the rod insertion limits, AFD limits, and quadrant
power tilt limits are not preserved. Therefore, the limits

may not preserve the design peaking factors, and Fn(Z) and
Fla must be verified directly by incore mapping. Bases
Section 3.2 (Power Distribution Limits) contains more
complete discussions of the relation of Fq(Z) and Fis to the
operating limits.

Shutdown and control rod OPERABILITY and alignment are
directly related to power distributions and SDM, which are
initial conditions assumed in safety analyses. Therefore
they satisfy Criterion 2 of the NRC Policy Statement.

(continued)

Vogtle Units 1 and 2 B 3.1-23 Revision No. O



Rod Group Alignment Liaits
B 3.1.4

BASES (continued)

LC0 The limits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on OPERABILITY ensure that upon reactor
trip, the assumed reactivity will be available and will be
inserted. The OPERABILITY requirements also ensure that the
RCCAs and banks maintain the correct power distribution and
rod alignment.

The requirement to maintain the rod alignment to within plus
or minus 12 steps of their group step counter demand
position is conservative. The safety analysis assumes a
total misalignment from fully withdrawn to fully inserted. i
When required, movable incore detectors may be used to !

determine rod position and verify the rod alignment
requirement of this LC0 is met.

- Failure to meet the requirements of this LC0 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 2 because these are the only MODES
'

in which a self-sustaining chain reaction (K,rr 2: 1) cccurs,
and the OPERABILITY (i.e., trippability) and alignment of
rods have the potential to affect the safety of the plant.
In MODES 3, 4, 5, and 6, the alignment limits do not apply
because the control rods are fully inserted and the reactor
is shut down, with no self-sustaining chain reaction. In
the shutdown MODES, the OPERABILITY of the shutdown and
control ro's 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 LC0 3.1.1, " SHUTDOWN
MARGIN (SDM)," for SDM in MODES 3, 4, and 5 and LC0 3.9.1,
" Boron Concentration," for boron concentration requirements
during refueling.

|

|

(continued)
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Rod Group Alignment Limits
B 3.1.4

O BASES (continued)U

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 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 detemining SDM
and, if necessary, for initiating emergency boration to
restore SDM.

1

In the situation of untrippable rod (s), SDM verification
i must account for the absence of the negative reactivity of

the untrippable rod (s), as well as a rod of maximum worth.

A.2

If the untrippable rod (s) cannot be restored to OPERABLE
status, the plant must be brought to a MODE or condition in
which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3
within 6 hours.

OV The allowed Completion Time is reasonable, based on
operating experience, for reaching MODE 3 from full power
conditions in an orderly manner and without challenging
plant systems.

B.1.1 and B.1.2

With a misaligned but trippable rod, SDM must be verified to
be within limit or boration must be initiated to restore SDM
to within limit.

In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example,
realigning control bank B to a rod that is misaligned
15 steps from the top of the core would require a
significant power reduction, since control bank D must be j

fully inserted and control bank C r.ust be inserted to
'

approximately 100 to 115 steps.

Power operation may continue with one RCCA trippable but
misaligned, provided that SDM is verified within 1 hour.

(continued)
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BASES

ACTIONS B.1.1 and B.1.2 (continued)

The Completion Time of 1 hou'r 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. B.3. B.4. B.S. and B.6

When a rod becomes misaligned, it can usually be moved and
is still trippable. If the rod can be realigned shortly
after the misalignment, local xenon redistribution during
this short interval will not be significant, and operation
in compliance with the LC0 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 LC0 3.1.5, " Shutdown Bank
Insertion Limits," and LC0 3.1.6, " Control Bank Insertion g
Limits." The Complction Time of Required Action B.2 gives y
the operator sufficient time to adjust the rod positions in
an orderly manner or subsequently reduce power if the rod

| alignment cannot be restored to within the LC0 limits
shortly after the misalignment.'

|

| For continued operation with a misaligned rod, reactor power
must be reduced, SDM must periodically be verified within
limits, hot channel factors (Fn(Z) and FL) must be verified
within limits, and the safety analyses must be reevaluated
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. 3). The Completion

| Time of 2 hours gives the operator sufficient time to
accomplish an orderly power reduction without challengingi

| the Reactor Protection System.
!

When a rod is known to be misaligned, there is a potential
to impact the SDM. Since the core conditions can change
with time, periodic verification of SDM is required.

(continued)
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B 3.1.4

p) BASES(

ACTIONS B.2. B.3. B.4. B.S. and B.6 (continued)

A Frequency of 12 hours is sufficient to ensure this
- requirement continues to be met. '

Verifying that Fo(Z) and FL are within the required limits
ensures that current operation at 75% RTP with a rod
misaligned is not resulting in power distributions that may
invalidate safety analysis assumptions at full power. The
Completion Time of 72 hours allows sufficient time to obtain
flux maps of the core power distribution using the incore
flux mapping system and to calculate Fq(Z) and FL.

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 operation under these
conditions. A Completion Time of 5 days is sufficient time
to obtain the required input data and to perform the
analysis.

The following accident analyses require reevaluation for
/'N continued operation with a misaligned rod.
O

RCCA Insertion Characteristics
RCCA Misalignment
Decrease in Reactor Coolant Inventory

o Inadvertent Opening of a Pressurizer Safety or
Relief Valve ,

o Break in Instrument Line or Other Lines From |
Reactor Coolant Pressure Boundary That Penetrates !

Containment I

o Loss-of-Coolant-Accidents

Increase in Heat Removal by the Secondary System
(Steam System Piping Rupture) Spectrum of RCCA-
Ejection Accidents.

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 LC0 requirements are not applicable.
To achieve this status, the unit must be brought to at least

7 (continued)(b
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B 3.1.4

BASES

|
ACTIONS .Q.1 (continued).

MODE 3 within 6 hours, which obviates concerns about the
development of undesirable xenon or power distritiutions.
The allowed Completion Time of 6 hours is seasonable, based

; on operating experience, for reaching MODE I from full power
| conditions in an orderly manner and without challenging the

plant systems.

.

D.I.1 and D.1.2

More than one control rod becoming misaligned (but
trippable) 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
required for potential xenon redistribution, the low
probability of an accident to provide negative reactivity,
as described in the Bases or LC0 3.1.1. The required
Completion Time of 1 hour for initiating boration is
reasonable, based on the timeoccurring, 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. Since |
automatic bank sequencing would continue to cause '

misalignment, the unit must be brought to a MODE or
Condition in which the LC0 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
i

operating experience, for reaching MODE 3 from full power |
conditions in an orderly manner and without challenging
plant systems.

(continued)
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B 3.1.4

BASES (continued)

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
iExercising each individual control rod every 92 days

provides confidence that all rods continue to be OPERABLE
without exceeding the alignment limit, even if they are not i

regularly tripped. Moving each control rod by 10 steps will l
not cause radial or axial power tilts, or oscillations, to

,

occur. The 92 day Frequency takes into consideration other
q irformation available to the operator in the control room
V and SR 3.1.4.1, which is performed more frequently and adds

to the determination of OPERABILITY of the rods. Between
rer,uired 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.

SR 3.1.4.3

Verification of rod drop times from the physical fully !
withdrawn position allows the operator to determine that the
maximum rod drop time permitted is consistent with the
assumed rod drop time used in the safety analysis.
Measuring rod drop times prior to reactor criticality, after
reactor vessel head removal, ensures that the reactor
internals and rod drive mechanism will not interfere with
rod motion or rod drop time, and that no degradation in
these systems has occurred that would adversely affect

|
;
I

(continued)
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B 3.1.4

|

'

BASES

SURVEILLANCE SR 3.1.4.3 (continued)
REQUIREMENTS

control rod motion or drop time. This testing is' performed
with all RCPs operating and the average moderator
temperature 2: 551 F (TI-0412, TI-0422, TI-0432, TI-0442) to'

simulate a reactor trip under actual conditions.

|This Surveillance is performed during a plant outage, due to
the plant conditions needed to perfonn the SR and the

i potential for an unplanned plant transient if the
| Surveillance were performed with the reactor at power.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.

2. 10 CFR 50.46.

3. FSAR, Subsection 15.4.3.

O
.

1

|

|
|

!

O
'
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Shutdown Bank Insertion Limits i

B 3.1.5 I

l

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 Capability," GDC 28, " Reactivity Limits"
(Ref.1), and 10 CFR 50.46, " Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on control rod insertion have
been established, and all rod positions are monitored and
controlled during power operation to ensure that the power
distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. Each bank may be further '

subdivided into two groups to provide for precise reactivity
control. A group consists of two or more RCCAs that are
olectrically 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. There
are four control banks and five shutdown banks. Three
shutdown banks consist of a single group. See LC0 3.1.4,
" Rod Group Alignment Limits," for control and shutdown rod
OPERABILITY and alignment requirements and LC0 3.1.7, " Rod
Position Indication," for position indication requirements.

IThe control banks are used for precise reactivity control of ,

the reactor. The positions of the control banks are '

normally automatically controlled by the Rod Control System,
but they can also be manually controlled. They are capable
of adding negative reactivity very quickly (compared to
borating). The control banks must be maintained above
designed insertion limits and are typically near the fully

(continued)
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Shutdown Bank Insertion Limits
B 3.1.5

gBASES

BACKGROUND withdrawn position during normal full power operations.
(continued) Hence, they are not capable of adding a large amount of

positive reactivity. Boration or dilution of the Reactor
Coolant System (RCS) compensates for the reactivi~ty changes
associated with large changes in RCS temperature. The i

Idesign calculations are performed with the assumption that
the shutdown banks are withdrawn first. The shutdown banks
can be fully withdrawn without the core going critical.
This provides available negative reactivity in the event of
boration errors. The shutdown banks are controlled manually
by the control room operator. During normal unit operation,
the shutdown banks are either fully withdrawn or fully
inserted. The shutdown banks must be completely withdrawn

Ifrom the core, prior to withdrawing any control banks during
an approach to criticality. The shutdown banks are then
left in this position until the reactor ,is shut down. They
affect core power and burnup distribution and add negative
reactivity to shut down the reactor upon receipt of a
reactor trip signal.

APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control
SAFETY ANALYSES banks), except the most reactive RCCA, are assumed to insert

into the core. The shutdown banks shall be at or above
their insertion limits and available to insert the maximum

|amount of negative reactivity on a reactor trip signal. The
control banks may be partially inserted in the core, as
allowed by LC0 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 LC0 3.1.1, " SHUTDOWN MARGIN j

(SDM)" following a reactor trip from full power. The |
combination of control banks and shutdown banks (less the i

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 i

required SDM at rated no load temperature (Ref. 3). The ;

shutdown bank insertion limit also limits the reactivity ;

worth of an ejected shutdown rod. |

.

The acceptance criteria for addressing shutdown and control f
rod bank insertion limits and inoperability or misalignment |
is that: .

|
|

(continued)
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Shutdown Bank Insertion Limits
B 3.1.5

O BASESO|

|
APPLICABLE a. There be no violations of:
SAFETY ANALYSES

(continued) 1. specified acceptable fuel design limits, or
,

2. RCS pressure boundary integrity; and '

1

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 the NRC Policy Statement.

- LC0 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.

p The shutdown bank insertion limits are defined in the COLR.
d'

APPLICABILITY The shutdown banks must be within their insertion limits,
with the reactor in MODES 1 and 2. The applicability in
MODE 2 begins at 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 are fully inserted in the core and contribute

,

to the SDM. Refer to LC0 3.1.1 for SDM requirements in ;

MODES 3, 4, and 5. LC0 3.9.1, " Boron Concentration,"
ensures adequate SDM in MODE 6.

The Applicability requirements have been modified by a Note
! indicating the LC0 requirement is suspended during
| SR 3.1.4.2. This SR verifies the freedom of the rods to
|

(continued)

|

Vogtle Units 1 and 2 B 3.1-33 Revision No. 0

|



.

Shutdown Bank Insertien Limits
B 3.1.5

BASES

APPLICABILITY move, and requires the shutdown bank to move below the LC0
(continued) limits, which would normally violate the LCO.

.

ACTIONS A.1.1. A.1.2 and A.2 I

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 LC0 3.1.1). If shutdown banks are not
within their insertion limits, then.SDM will be verified by
performing a reactivity balance calculation, considering the
effects listed in the Bases for SR 3.1.1.1.

The allowed Completion Time of 2 hours provides an
acceptable time for evaluating and repairing minor problems
without allowing the plant to remain in an unacceptable
condition for an extended period of time.

B.1

If the shutdown banks cannot be restored to within their
insertion limits within 2 hours, the unit must be brought to
a MODE where the LC0 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 the reactivity of the shutdown banks will be available
to shut down the reactor, and the required SDM will be
maintained following a reactor trip.

(continued)
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Shutdown Bank Insertion Liaits
B 3.1.5

BASES

SURVEILLANCE SR 3.1.5.1 (continued)
REQUIREMENTS

Since the shutdown banks are positioned manually by the
control room operator, a verification of shutdowrt bank
position at a Frequency of 12 hours 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. FSAR, Subsection 15.4.3.

O

O
Vogtle Units 1 and 2 B 3.1-35 Revision No. O



|

I

Control Bank Insertion Limits
B 3.1.6

B 3.1 REACTIVITY CONTROL SYSTEMS !

O1B 3.1.6 Control Bank Insertion Limits |
l

BASES

!

BACKGROUND The insertion limits of the shutdown and control rods are I
initial assumptions in all safety analyses that assume rod !

insertion upon reactor trip. The insertion limits directly I

affect core power and fuel burnup distributions and
assumptions of available SDM, and initial reactivity |

insertion rate.

The applicable criteria for these reactivity and power ;

distribution design requirements are 10 CFR 50, Appendix A, |
GDC 10. " Reactor Design," GDC 26, " Reactivity Control System |
Redundancy and Capability," and 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 i

distribution and reactivity limits defined by the design )
power peaking and SDM limits are preserved. I

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 j

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. There
are four control banks and five shutdown banks. Three
shutdown banks consist of a single group. See LC0 3.1.4,
" Rod Group Alignment Limits," for control and shutdown rod
OPERABILITY and alignment requirements, and LC0 3.1.7, " Rod
Position Indication," for position indication requirements.

The control banks operate with a predetermined amount of
position overlap, in order to apprcximate a linear relation
between rod worth and rod position (integral rod worth). To
achieve this approximately linear relationship, the control
banks are withdrawn and operated in a predetermined
sequence. The automatic control system controls reactivity
by moving the control banks in sequence within analyzed
ranges.

(continued) g
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Control Bank Inscrtion Limits
| B 3.1.6

BASES

BACKGROUND The control bank insertion limits are specified in the COLR.
(continued) An example is provided for information only in

Figure B 3.1.6-1. The control banks are required to be at
or above the insertion limit lines.

Figure B 3.1.6-1 also indicates how the control banks are
moved in an overlap pattern. Overlap is the distance
travelled together by two control banks. Another parameter
that is of importance in the safety analyses is the control
bank tip-to-tip distance. This is the distance between the
bottom of the control rods (tips) in two control banks as

For example, if the all-rods-out
they) travel together. position is 228 steps, and the tip-to-tip distance is(AR0
115 steps, then the overlap is 113 steps. The safety
analyses are based on maintaining a constant tip-to-tip
distance. Since the AR0 position can be varied, the amount
of overlap will correspondingly vary. The distance between
the insertion limit lines is the tip-to-tip distance. The
tip-to-tip distance also determines the )osition of a
control bank at which the next bank in tie sequence will
begin to move on withdrawal. For example, with a tip-to-tip
difference of 115 step Control Bank B will begin to move
from the fully inserted position when Control Bank A is at,

115 steps.

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).

The power density at any point in the core must be limited,
so that the fuel design criteria are maintained. Together,
LC0 3.1.4, " Rod Group Alignment Limits," LC0 3.1.5,
" Shutdown Bank Insertion Limits," LC0 3.1.6 " Control Bank
Insertion Limits," LC0 3.2.3, " AXIAL FLUX DIFFERENCE (AFD),"
and LC0 3.2.4, " QUADRANT POWER TILT RATIO (QPTR)," provide
limits on control component operation and on monitored
process variables, which ensure that the core operates
within the fuel design criteria.

The shutdown and control bank insertion and alignment
limits, AFD, and QPTR are process variables that together

| characterize and control the three dimensional power
|
.

|
(continued),
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Control Bank Insertion Limits
B 3.1.6

|

|

BASES

|

BACKGROUND distribution of the reactor core. Additionally, the control
(continued) 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 LC0 limits will prevent fuel
cladding failures that would breach the primary fission
product barrier and release fission products to the reactor
coolant in the event of a loss of coolant accident (LOCA),
loss of flow, ejected rod, or other accident requiring
termination by a Reactor Trip System (RTS) trip function.

APPLICABLE The shutdown and control bank insertion limits, AFD, and
- SAFETY ANALYSES QPTR LCOs are required to prevent power distributions that

could result in fuel cladding failures in the event of a
LOCA, loss of flow, ejected rod, or other accident requiring
termination by an RTS trip function.

The acceptance criteria for addressing shutdown and control
bank insertion limits and inoperability or misalignment are
that:

a. There be no violations of:

1. specified acceptable fuel design limits, or
2. Reactor Coolant System pressure boundary

integrity; and

b. The core remains subcritical after accident
transients.

As such, the shutdown and control bank insertion limits
affect safety analysis involving core reactivity and power
distributions (Ref. 3).

The SDM requirement is ensured by limiting the control and
shutdown bank insertion limits so that allowable inserted
worth of the RCCAs is such that sufficient reactivity is
available in the rods to shut down the reactor to hot zero
power with a reactivity margin that assumes the maximum
worth RCCA remains fully withdrawn upon trip (Ref. 3).

,

|
|

(continued)
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Control Bank Insertion Limits
B 3.1.6

I

BASES

APPLICABLE Operation at the insertion limits or AFD limits may approach
SAFETY ANALYSES the maximum allowable linear heat generation rate or peaking

(continued) factor with the allowed QPTR present. ' Operation at the
insertion limit may also indicate the maximum ejected RCCA '

|
| worth could be equal to the limiting value in fuel cycles

that have sufficiently high ejected RCCA worths.
,

t

The control and shutdown bank insertion limits ensure that !

| safety analyses assumptions for SDM, ejected rod worth, and !
power distribution peaking factors are preserved (Ref. 3).

,

| i

| The insertion limits satisfy Criterion 2 of the NRC Policy
| Statement, in that they are initial conditions assumed in ;

the safety analysis. !
I

| LC0 The limits on cc t ol banks sequence, overlap, and physical ,

| insertion, as 9d aed in the COLR, must be maintained j
i because they wrq the function of preserving power '

' distribution, ensuring that the SDM is maintained, ensuring,

'

i that ejected rod worth is maintained, and ensuring adequate
| negative reactivity insertion is available on trip. The
! - overlap between control banks provides more unifonn rates of
' reactivity insertion and withdrawal and is imposed to l

maintain acceptable power peaking during control bank l

motion.

APPLICABILITY The control bank sequence, overlap, and physical insertion
limits shall be maintained with the reactor in MODES 1 and 2
with k,rf 2: 1.0. These limits must be maintained, since they
preserve the assumed power distribution, ejected rod worth,
SDM, and reactivity rate insertion assumptions.
Applicability in MODES 3, 4, and 5 is not required, since

<

neither the power distribution nor ejected rod worth
assumptions would be exceeded in these MODES.

The applicability requirements have been modified by a Note
indicating the LC0 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 LC0 limits, which would violate the LCO.

.

(continued)
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Control Bank Insertion Limits
B 3.1.6

BASES (continued)

ACTIONS A.1.1. A.1.2. A.2. B.1.1. B.1.2. and 8.2

When the control banks are outside the acceptable insertion
limits, they must be restored to within those lim'its. This,

restoration can occur in two ways:
,

a. Reducing power to be consistent with rod position; or

b. Moving rods to be consistent with power.

Also, verification of 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 LC0 3.1 k " SHUTDOWN
MARGIN (SDM)) has been upset. If control banis 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 LC0 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 l

probability. |
l

The allowed Completion Time of 2 hours for restoring the ;

banks to within the insertion, sequence, and overlap limits |
provides an acceptable time for evaluating and repairing
minor problems without allowing the plant to remain in an
unacceptable condition for an extended period of time.

C.1

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be
completed within the associated Completion Times, the plant
must be brought to MODE 3, where the LC0 is not applicable.
The allowed Completion Time of 6 hours is reasonable, based
on operating experience, for reaching the required MODE from

| (continued)
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Control Bank Insertion Limits
B 3.1.6

BASES

ACTIONS .C 1 (continued)

full power conditions in an orderly manner and without
'challenging plant systems.

'

SURVEILLANCE SR 3.1.6.1
REQUIREMENTS

This Surveillance is required to ensure that the reactor
does not achieve criticality with the control banks below '

their insertion limits.

Among the factors that impact the estimated critical
position (ECP) is Xenon concentration, which varies with
time, either increasing or decreasing depending on the
amount of time since the trip occurred. The 4 hour limit
within which the ECP must be verified within the insertion
limits ensures that changes in Xenon concentration will be
limited and, hence, it ensures that criticality will not
occur with control rods outside of the insertion limits due
to Xenon decay.

r~%,

SR 3_J . 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 ensure OPERABILITY of the bank
insertion limit monitor and to detect control banks that may
be approaching the insertion limits since, normally, very i

little rod motion occurs in 12 hours. If the insertion j

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.

( 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 withl -

requirements provided in the COLR. This surveillance is
accomplished from the control room by verifying via the

,

;

(continued)'

i '
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Control Bank Insertion Limits
B 3.1.6

BASES

SURVEILLANCE SR 3.1.6.3 (continued)
REQUIREMENTS

demand step counters that, for the plant conditions at that
time, the sequence and overlap limits are satisfi'd. Ae
Frequency of 12 hours is consistent with the insertion limit
check above in SR 3.1.6.2. For the purposes of this
surveillance, " fully withdrawn" is the defined all rods out
(AR0) position.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, GDC 26, and GDC 28. j

2. 14 CFR 50.46. i

3. FSAR, Subsection 15.4.3.

O
1

;

O
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Centrol Bank Insertien Liaits
B 3.1.6
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Figure 3.1.4-3
Figure B 3.1.6-1 (page 1 of 1)

Rod Bank Insertion Limits vs. Thermal Powerg
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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. LC0 3.1.7 is required
to ensure OPERABILITY of the shutdown and control rod
position indicators to determine rod positions and thereby
ensure compliance with the rod alignment and insertion
limits.

The OPERABILITY, including position indication, of the
shutdown and control rods is an initial assumption in all
safety analyses that assume rod insertion upon reactor trip.
Maximum rod misalignment is an initial assumption in the
safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod
position indication is required to assess OPERABILITY and
misalignment.

Mechanical or electrical failures may cause a shutdown or
control rod to become inoperable or to become misaligned
from its group. Rod inoperability or misalignment may cause
increased power peaking, due to the asymmetric reactivity
distribution and a reduction in the total available rod l

1worth for reactor shutdown. Limits on rod alignment and
OPERABILITY have been established, and all rod positions are
monitored and controlled during power operation to ensure
that the core is maintained within the power distribution
and reactivity limits defined by the design power peaking
and SDM limits.

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 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 is
determined by two separate and independent systems: the
Bank Demand Position Indication System (commonly called

(continued)
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Rod Position Indication
B 3.1.7

n |

BASES

1

BACKGROUND group step counters) and the Digital Rod Position
(continued) Indication (DRPI) System.

The Bank Demand Position Indication System counts'the pulses l
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
% inch). If a rod does not move one step for each demand 1

pulse, the step counter will still count the pulse and
incorrectly reflect the position of the rod. 1

The DRPI System provides a highly accurate indication of
actual 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.
However, the magnetic drive rod concentrates the magnetic
lines of flux developed in the coil, resulting in a change
in coil output voltage when the shaft is close to it. This

!P3 provides a 4 step accuracy with all coils operable. To

V 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 (System
A failure = +10. -4 steps and System B failure = -10, +4
steps) with an effective coil spacing of 7.5 inches, which
is 12 steps. The resolution of the rod position indicator
channel is 5 percent of span ( 7.5 in. or 12 steps).
Deviation of any RCCA from its group by 10 percent of span
(15 inches or 24 steps) will not cause power distributions
worse than the design limits. The deviation alarm alerts
the operator to rod deviation with respect to the
position in excess of 5 percent of span (12 steps) group.

Therefore, since indication from one system is sufficient to
maintain alignment within 24 steps, operation with one
system (in the event of failure of the other) is acceptable.

1

APPLICABLE Control and shutdown rod position accuracy is essential
SAFETY ANALYSES during power operation. Power peaking, ejected rod worth,

l or SDM limits may be violated in the event of a Design Basis
! Accident (Ref. 2), with control or shutdown rods operating

O (continued)U
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Rod Position Indication
B 3.1.7

BASES )
1
1

APPLICABLE outside their limits undetected. Therefore, the acceptance |
ISAFETY ANALYSES criteria for rod position indication is that rod positions

(continued) must be known with sufficient accuracy in order to verify
the core is operating within the assumed group se'quence,
overlap, design peaking limits, ejected rod worth, and with
minimum SDM (LC0 3.1.5, " Shutdown Bank Insertion Limits,"
and LC0 3.1.6, " Control Bank Insertion Limits"). The rod
positions must also be known in order to verify the
alignment limits are preserved (LCO 3.1.4, " Rod Group
Alignment Limits"). Rod positions are continuously
monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident
analysis assumptions.

The rod position indicator channels satisfy Criterion 2 of
the NRC Policy Statement. The rod position indicators
monitor rod position, which is an initial condition of the
accident.

LC0 LC0 3.1.7 spc.ifies that the Digital Rod Position Indication
System be OPERABLE for each shutdown and control rod and
that the Demand Position Indication System be OPERABLE for
each rod group. This operability is demonstrated through
the performance of SR 3.1.7.1, which verifies that the
digital rod position indication for each rod is within 12
steps of the applicable group demand position for the full
range of rod travel. Additional verification that DRPI is
within 12 steps of the demand position indication occurs in
accordance with LC0 3.1.4 and SR 3.1.4.1.

This requirement ensures that rod position indication during
power operation and PHYSICS TESTS is accurate, and that
design assumptions are not challenged. OPERABILITY of the
position indicator channels ensures that inoperable,
misaligned, or mispositioned rods can be detected.
Therefore, power peaking, ejected rod worth, and SDM can be
controlled within acceptable limits.

APPLICABILITY The requirements on the DRPI and step counters are only
applicable in MODES 1 and 2 (consistent with LC0 3.1.4,

| LC0 3.1.5, and LC0 3.1.6), because these are the only MODES

(continued)
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Rod Position Indicatien
B 3.1.7

BASES

)

APPLICABILITY in which power is generated, and the OPERABILITY and
(continued) alignment of rods have the potential to affect the safety of I

'the plant. In the shutdown MODES, the OPERABILITY of the
shutdown and control banks has the potential to a'ffect the :
required SDM, but this effect can be compensated for by an |
increase in the boron concentration of the Reactor Coolant'

'

System.
.

i

ACTIONS The ACTIONS table is modified by a Note indicating that a'

separate Condition entry is allowed for each group with no
more than ene inoperable rod position indicator in the group4

j and for each bank with no more than one inoperable demand i
; position indicator in the bank. This is acceptable because
i the Required Actions for each Condition provide appropriate

- compensatory actions for each inoperable position indicator.
! i

l
A.1 |,

11

When one DRPI channel per group fails, the position of the
r-] rod may still be determined by use of the movable incore, ,

Q 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.e

A.2

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position is not significantly affecting,

core peaking factors.

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.

(continued)
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Rod Position Indication
B 3.1.7

BASES

ACTIONS B.1 and B.2
(continued)

These Required Actions ensure that when one or more rods
with inoperable digital rod position indicators h' ave been
moved in excess of 24 steps in one direction, since the
position was last determined, prompt action is taken to
begin verifying that these rods are still properly
positioned, relative to their group positions.

Either the rod positions must be determined within 8 hours,
or 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 8 hours provides an acceptable period of
time to verify the rod positions using the moveable incore
detectors.

C.I.1 and C.1.2

With one demand position indicator per bank inoperable, the
rod 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.
This verification can be an examination of logs,
administrative controls, or other information that all DRPIs
in the affected bank are OPERABLE.

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position will not cause core peaking to
approach core peaking factor limits. The allowed Completion
Time of 8 hours provides an acceptable period of time to
verify the rod positions per Required Actions C.1.1
and C.1.2 or reduce power to 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

(continued)
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Rod Position Indication j
B 3.1.7 1

,

|

BASES
,

ACTIONS .Q 1 (continued) j

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.

|

SURVEILLANCE SR 3.1.7.1,

!
REQUIREMENTS

| Verification that the DRPI agrees with the demand position
' within 12 steps ensures that the DRPI is operating

correctly.
,

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 unnecessary plant transients if
the SR were performed with the reactor at power. Operating
experience has shown these components usually pass the SR

(Q
when performed at a Frequency of once every 18 months.

/ Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13.

2. FSAR, Chapter 15.

;

O
i
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i PHYSICS TESTS Exceptions - MODE %
i B 3.1.8 i
! 1

B 3.1 REACTIVITY CONTROL SYSTEMS
'

B 3.1.8 PHYSICS TESTS Exceptions - MODE 2

BASES
,

|
| :

1 |

| BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions
! is to permit relaxations of existing LCOs to allow certain

PHYSICS TESTS to be performed.
|

.

Section XI of 10 CFR 50, Appendix B (Ref. 1), requires that
1'

a test program be established to ensure that structures,
systems, and components will perform satisfactorily in
service. All functions necessary to ensure that the j
specified design conditions are not exceeded during normal 4

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) testsand experiments, are specified ir 10 CFR 50.59 (Ref. 2 .

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the design and i

analysis;

c. Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment in the facility
has been accomplished in accordance with the design;
and

e. Verify that the operating and emergency procedures are
adequate.

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.

!

(continued)
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PHYSICS TESTS Exceptions - MODE 2
B 3.1.8

-

Og BASES

APPLICABLE this LC0 are described in the Westinghouse Reload Safety
SAFETY ANALYSES Evaluation Methodology Report (Ref. 4). The above mentioned

(continued) 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 LC0 limitations.

The FSAR defines requirements for initial testing of the
facility, including PHYSICS TESTS. Tables 14.2.1-1
and 14.2.1-2 summarize the zero, low power, and power tests.
Reload fuel cycle PHYSICS TESTS are performed in accordance,

1 with Technical Specification requirements, fuel vendor
guidelines, and established industry practices. Although
these PHYSICS TESTS are generally accompl.i-s.hed 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 of1

the requirements specified in LC0 3.1.3, LC0 3.1.4,
LC0 3.1.5, LC0 3.1.6, and LC0 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

O coolant temperature is kept 2 S41 F, and SDM is 2 the 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 QPTR, 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 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 the NRC Policy Statement.

Reference 5 allows special test exceptions (STEs) to be i

included as part of the LC0 that they affect. It was
decided, however, to retain this STE as a separate LC0
because it was less cumbersome and provided additional
clarity.

j

(continued)~
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PHYSICS TESTS Exceptions - MODE 2
| B 3.1.8
|

BASES (continued) h
LC0 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 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 LC0 3.1.3, LC0 3.1.4, LC0 3.1.5,
LC0 3.1.6, and LC0 3.4.2 may be suspended during the
performance of PHYSICS TESTS provided:

a. THERMAL POWER is maintained 5 5 % RTP;

b. RCS lowest loop average temperature is 2 541 F; and
.

c. SDM is 2 the limit specified in the COLR.

APPLICABILITY This LC0 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, and
I hour is a reasonable time frame in which to make a
controlled evolution.

|

|
,

(continued)

:
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h

PHYSICS TESTS Exceptiens - MODE 2
B 3.1.8

BASES

BACKGROUND PHYSICS TESTS procedures are written and approved in
(continued) accordance with established formats. The procedures include

all information necessary to permit a detailed ex.ecution of
the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation.

The PHYSICS TESTS required for reload fuel cycles in MODE 2
include:

|
a. Critical Borca Concentration-Control Rods Withdrawn;

|

b. Isothermal Temperature Coefficient (ITC); and
;

| c. Control Rod Worth.
|

| These tests are performed in MODE 2 at hot zero power (HZP),
I and they may cause the operating controls and process

variables to deviate from their LC0 requirements during
their performance.

| a. The Critical Boron Concentration-Control Rods
Withdrawn Test measures the critical boron
concentration at hot zero power (HZP). With all rods
out, the lead control bank is at or near its fully

| withdrawn position. HZP is where the core is critical
' (k,rr = 1.0), and the Reactor Coolant System (RCS) is at

design temperature and pressure for zero power. |

|
Performance of this test could violate LC0 3.1.3,
" Moderator Temperature Coefficient (MTC)."

| b. The ITC Test measures the ITC of the reactor. This
' test is performed at HZP and has two methods of

performance. The first method, the Slope Method,
varies RCS temperature in a slow and continuous
manner. The reactivity change is measured with a
reactivity computer as a function of the temperature

j change. The ITC is the slope of the reactivity versus
| the temperature plot. The test is repeated by

reversing the direction of the temperature change, andi

the final ITC is the average of the two calculated
ITCs. The second method, the Endpoint Method, changes
the RCS temperature and measures the reactivity at the
beginning and end of the temperature change. The ITC

I

(continued)

(
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PHYSICS TESTS Execptions - MODE 2
B 3.1.8

BASES

BACKGROUND is the total reactivity change divided by the total
(continued) temperature change. The test is repeated by reversing

the direction of the temperature change, and the final
ITC is the average of the two calculated ITCs. The
Moderator Temperature Coefficient (MTC) at beginning-
of-life (80L) is determined from the measured ITC.
This test satisfies the requirement of SR 3.1.3.1.
Performance of this test could violate LC0 3.4.2, "RCS
Minimum Temperature for Criticality."

c. The Control Rod Worth Test is used,to measure the
reactivity worth of selected controi banks. This test
is performed at HZP and has three alternative methods
of performance. The first method, the Boron Exchange
Method, varies the reactor coolant Soron concentration
and moves the selected control bank in response to the
changing boron concentration. The teactivity changes
are measured with a reactivity computer. This
sequence is repeated for the remaining control banks.
The second method, the Hod Swap Method, measures the
worth of a predetermined reference bank using the
Boron Exchange Method above. The reference bank is
then nearly fully inserted into the core. The &
selected bank is then inserted into the core as the W
reference bank is withdrawn. The HZP critical
conditions are then determined with the selected bank
fully inserted into the core. The worth of the
selected bank is inferred, based on the position of
the reference bank with respect to the selected bank.
This sequence is repeated as necessary for the
remaining control banks. The third method, the Baron
Endpoint Method, moves the selected control bank over
its entire length of travel and then varies the
reactor coolant boron concentration to achieve HZP
criticality again. The difference in boron
concentration is the worth of the selected control
bank. This sequence is repeated for the remaining
control banks. Performance of this test could violate
LC0 3.1.4, LC0 3.1.5, or LCO 3.1.6.

APPLICABLE The fuel is protected by LCOs that preserve the initial
SAFETY ANALYSES conditions of the core assumed during the safety analyses.

The methods for development of the LCOs that are excepted by

(continued)
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PHYSICS TESTS Exceptions - MODE 2 |
B 3.1.8 i

|

BASES

ACTIONS !L.1
(continued) .

When THERMAL POWER is > 5% RTP, the only acceptab,le action
is to open the reactor trip breakers (RTBs) to prevent
operation of the reactor beyond its design limits.
Immediately opening the RTBs will shut down the reactor and
prevent operation of the reactor outside of its design
limits.

C.1

is < 541 F, the appropriate action
When the RCS lowest T '' thin its specified limit.is to restore T,y to wi The
allowed Completio,n 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.

f'\ D.1
G

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 15 minutes. The Completion Time of 15 minutes is j

reasonable, based on operating experience, for reaching |
MODE 3 from MODri 2 in an orderly manner and without
challenging plait 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 LC0 3.3.1,
" Reactor Trip System (RTS) Instrumentation." A CHANNEL
OPERATIONAL TEST is performed on each power range and
intermediate range channel within 12 hours prior to
initiation of the PHYSICS TESTS. This will ensure that the
RTS is properly aligned to provide the required degree of

(continued)

Vogtle Units 1 and 2 B 3.1-55 Revision No. O



PHYSICS TESTS Exceptiens - MODE 2
B 3.1.8

hBASES

SURVEILLANCE SR 3.1.8.1 (continued)
REQUIREMENTS

core protection during the performance of the PHYSICS TESTS. |
The 12 hour time limit is sufficient to ensure that the I

instrumentation is OPERABLE shortly before initiating I

PHYSICS TESTS.

SR 3.1.8.2

is 2: 541 F
VerificationthattheRCSlowestloopT)y,(TI-0412, TI-0422, TI-0432, and TI-0442 will ensure that
the unit is not operating in a condition that could

'invalidate the safety analyses. Verification of the RCS
temperature at a Frequency of 30 minutes during the
performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

SR 3.1.8.3

The SDM is verified by performing a reactivity balance
calculation, considering the following reactivity effects:

a. RCS boron concentration;

b. Control bank position;

c. RCS average temperature; -

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal temperature coefficient-(ITC).

Using the ITC accounts for Doppler reactivity in this
calculation because reactor operation is relatively steady-
state, and the fuel temperature will be changing at the same
rate as the RCS.

(continued)
~
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PHYSICS TESTS Exceptions - MODE 2 i

B 3.1.8

BASES

SURVEILLANCE SR 3.1.8.3 (continued)
REQUIREMENTS

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.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August 1978.

4. WCAP-9272-P-A, " Westinghouse Reload Safety Evaluation
Methodology Report," July 1985.

5. WCAP-11618, including Addendum 1, April 1989.

|

O |
|

|

|

;
,

|

,

%

O
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B 3.n(Z)
F

2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (F (Z)) (F Methodology)n q

BASES
.

BACKGROUND The purpose of the limits on the values of F (Z) is to limit iq
the local (i.e., pellet) peak power density. The value of
F (Z) varies along the axial height (Z) of the core.q

I

F (Z) is defined as the maximum local fuel rod linear powerq
density divided by the average fuel rod linear power
density, assuming nominal fuel pellet and fuel rod a

dimensions. Therefore, Fn(Z) is a measure of the peak fuel l
pellet power within the reactor core. :

During power operation, the global power distribution is
limited by LC0 3.2.3, " AXIAL FLUX DIFFERENCE (AFD)," and
LC0 3.2.4, " QUADRANT POWER TILT RATIO (QPTR)." which are
directly and continuously measured process variables. These |

LCOs, along with LC0 3.1.6, " Control Bank Insertion Limits," l
maintain the core within power distribution limits on a
continuous basis.

F (Z) varies with fuel loading patterns, control bank ;ninsertion, fuel burnup, and axial power distribution.
4

F (Z) is measured periodically using the incore detector l
n

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 F (Z). However,n
because this value represents a steady state condition, it
does not include the variations in the value of F (Z) thatn
are present during nonequilibrium situations.

To account for these possible variations, the steady state
value of Fn(Z) is adjusted by an elevation dependent factor
that accounts for the calculated worst case transient
conditions.

Core monitoring and control under non-steady stai.e
conditions are accomplished by operating the core within the
liwits of the appropriate LCOs, including the limits on AFD,
QPTR, and control rod insertion.

(continued)
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B3.q(Z)
F

2.1
i

BASES (continued) g
APPLICABLE This LC0 precludes core power distributions that violate
SAFETY ANALYSES the following fuel design criteria:

a. During a large break loss of coolant acciden't (LOCA),
the peak cladding temperature must not exceed 2200 F i
(Ref.1); i

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hot fuel rod in the core does not experience a
departure from nucleate boiling (DNB) condition;

c. During an ejected rod accident, the fission energy
input to the fuel will be below 200 cal /gm (Ref. 2);
and

,

i

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).

1

Limits on F (Z) ensure that the value of the initial total '

q
peaking factor assumed in the accident analyses remains
valid. Other criteria must also be met (e.g., maximum
cladding oxidation, maximum hydrogen generation, coolable |

geometry, and long term cooling). However, the peak
cladding temperature is typically most limiting. '

F (Z) limits assumed in the LOCA analysis are typically
9limiting relative to (i.e., lower than) the Fn(Z) limit

assumed in safety analyses for other postulated accidents.
Therefore, this LC0 provides conservative limits for other
postulated accidents.

F (Z) satisfies Criterion 2 of the NRC Policy Statement.n

LC0 To ensure that the Heat Flux Hot Channel Factor, F (Z), willq

remain within limits during steady state operation, Fn(Z)
shall be limited by the following relationships which define
the steady state limits:

(continued)
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F

2.1
l

BASES

LCO

(continued) F""
K(Z) for P > 0.5! F(Z)s 4

q
P ,

| pRTP

K(Z) for P s 0.5F(Z)s Q
q 0.5

where: F"" is the F (Z) limit at RTP provided in theq
CbLR,

|

K(Z) is the normalized F (Z) as a function of core
heightprovidedintheCbLR,and |

!

THERMAL POWERp,
RTP'

,

-

For this facility, the actual values of F*" and K(Z) are ,

given in the COLR; however, F"" is normal $y a number on the I

orderof2.50,andK(Z)isakunctionthatlookslikethe
one provided in Figure B 3.2.1-1.

An Fq(Z) evaluatien requires obtaining an incore flux map in
| MODE 1. From the incore flux map results we obtain the ;

measured value (F (Z)) of F (Z). Then,q q

F (Z) = F (Z) 1.0815q n

where 1.0815 is a factor that accounts for fuel
manufacturing tolerances (3%) and flux map measurement
uncertainty (5%). Fn(z) evaluations for comparison to the
steady state limits are applicable in all axial core i

'

regions, i.e., from 0 to 100% inclusive.

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, calculated as a function of core elevation, Z,,

'

is called W(Z). |

|

|

Q (continued)
V'
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B 3.n(Z)
F

2.1

gBASES

LC0 The W(Z) curve is provided in the COLR for discrete core
(continued) elevations. F (Z) evaluutions for comparison to then

transient limits are not applicable for the following axial
core regions, measured in percent of core height:'

a. Lower core region, from 0 to 158 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.

To account for power distribution transients encountered
during normal operation, the transient limits for F (Z) aren
established utilizing the cycle dependent function W(Z). To
ensure that F (Z) will not become excessively high if a

9normal operational transient occurs, F (Z) shall be limitedn
by the following relationships which defire the transient
limits:

O
F"" K(Z) for P > 0.5F(Z) s Q

q
PW(Z)

K(Z) for P s 0.5
RU

F

F(Z)s Q
q

0.5W(Z)

The F (Z) limits define limiting values for core powern
peaking that precludes peak cladding temperatures above
2200 F during either a large or small break LOCA.

This LC0 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 I

Isuch a manner during operation that it can stay within the
ILOCA F (Z) limits. If F (Z) cannot be maintained within then n

LC0 limits, reduction of the core power is required.

(continued)
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B3.n(Z)
F

2.1

(Ag BASES

i

LC0 Violating the LC0 limits for Fn(Z) produces unacceptable
(continued) consequences if a design basis event occurs while F (Z) isn

outside its specified limits.
.

APPLICABILITY The Fn(Z) limits must be maintained in MODE 1 to preventi

core power distributions from exceeding the limits assumed'

in the safety analyses. Applicability in other MODES is not
required because there is either insufficient stored energy
in the fuel or insufficient energy being transferred to the
reactor coolant to require a limit on the distribution of
core power.

ACTIONS A.1

Reducing THERMAL POWER by 2 1% RTP for each 1% by which
Fn(Z) exceeds its steady state limit, maintains an

F (Z) is Fj(Z)acceptable absolute power density. q
multiplied by a factor accounting for manufacturing ,

tolerances and measurement uncertainties. Fy(Z) is the |

|(r measured value of Fo(le time to reduce power in an orderlyThe Completion Time of 15 minutes
|Z).| ~ provides an acceptab

manner and without allowing the plant to remain in an i

unacceptable condition 'or an extended period of time. |

|

A.2

|
A reduction of the Power Range Neutron Flux - High trip

' setpoints by 21% of RTP for each 1% by which F (Z) exceedsn
its steady state limit, is a conservative action for
protection against the consequences of severe transients

,

with unanalyzed power distributions. The Completion Time of |

[ 8 hours is sufficient considering the small likelihood of a |

| severe transient in this time period and the preceding |
prompt reduction in THERMAL POWER in accordance with

iRequired Action A.1.

|

A.3

Reduction in the Overpower AT trip setpoints (value of K )4
by 21% (in %RTP) for each 1% by which Fq(Z) exceeds its

4

(continued)
;
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B3.n(Z)
F

2.1

BASES

l

ACTIONS A.3 (continued) !
l

limit, is a conservative action for protection against the
consequences of severe transients with unanalyzed' power
distributions. The Completion Time of 72 hours is
sufficient considering the small likelihood of a severe
transient in this time period and the preceding prompt
reduction in THERMAL POWER in accordance with Required

,

Action A.1.

A.4 ,

I

Verification that F (Z) has been restored to within itsn
limit, by performing SR 3.2.1.1 prior to increasing THERMAL ;

POWER above the limit imposed by Required Action A.1, )
ensures that core conditions during operation at higher i

power levels are consistent with safety analyses
assumptions.

B.1

If it is found that Fn(Z) exceeds its s ecified transient ,

'

Z) to becomelimits, there exists a potential for Fo
excessively high if a normal operational transient occurs.
Reducing the AFD limit by 21% for each 1% by which F (Z)n
exceeds its transient limits within the allowed Completion
Time of 2 hours, restricts the axial flux distribution such
that even if a transient occurred, core peaking factors are
not exceeded (Ref. 5). The percent F (Z) exceeds itsn
transient limit is calculated based on the following
expressions:

maximum 0 -1
x 100 for P > 0.5over Z F.

0 K(Z)
P

(continued)
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B 3.n(Z)
F i

2.1

BASES

ACTIONS B.1 (continued)

I

F (Z)W(Z)
'

n -1maximum
x 100 for P s; 0.5over Z F-

o K(Z)
0.5

L3.

If Required Actions A.1 through A.4 or B.1 are not met
within their associated Completion Times, the plant must be
placed in a mode or condition in which the LC0 requirements
are not applicable. This is done by placing the plant in at
least MODE 2 within 6 hours.

This allowed Completion Time is reasonable based on
(~' operating experience regarding the amount of time it takes

to reach MODE 2 from full power operation in an orderly
manner and without challenging plant systems.

SURVEILLANCE During power ascension following a refueling, the first
REQUIREMENTS determination of F (Z) is not required until after achieving

9equilibrium conditions at any power level above 50% RTP.
This Frequency condition, together with the Frequency
condition requiring verification of F (Z) and following an
power increase of more than 20%, ensures that F (Z) isn
verified as soon as RTP (or any other level for extended
operation) is achieved. In the absence of these Frequency
conditions, it is possible to increase power to RTP and
operate for 31 days without verification of F (Z). The |

n
Frequency condition is not intended to require verification
of these parameters after every 20% increase in power level
above the last verification. It only requires verification
after a power level is achieved for extended operation that
is at least 20% higher than that power at which Fn(Z) was
last measured.

(continued)]V
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2.1
|

BASES

| |
! SURVEILLANCE SR 3.2.1.1

REQUIREMENTS
(continued) Verification that F (Z) is within its specified limitsq

involves increasing F (Z) to allow for manufacturingq
,

tolerance and measurement uncertainties in order to c'otain !

Fn(Z). Specifically, F5(Z) is the measured value of Fn(Z)
obtained from incore flux map results and F (Z) = Fq(Z)n

1.0815 (Ref. 4). F (Z) is then compared to its steady staten
and transient limits specified in the COLR.

Performing this Surveillance in MODE 1 after exceeding i

50% RTP following refueling ensures that the F (Z) limit isn
met when RTP is achieved, because peaking factors generally
decrease as power level is increased. In addition, at power
levels above 50% RTP, equilibrium Xenon conditions approach I

|those more closely at RTP. Therefore, performing the
- Surveillance at a power level above 50% RTP ensures a more

accurate measurement of F (Z).n

If THERMAL POWER has been increased by 2: 20% RTP since the
last determination of F (Z), another evaluation of thisn
factor is required after achieving equilibrium conditions at

,

this higher power level (to ensure that F (Z) values are '

n
being reduced sufficiently with power increase to stay
within the LC0 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

This surveillance determines if F (Z) will remain within itsq
limit during a normal operational transient. If F (Z) isn
determined to exceed the transient limit, Action B.1
requires that the AFD limit be reduced 1% for each 1% F (Z)n
exceeds the transient limit. This will ensure that F (Z)n
will not exceed the transient limit during a normal
operational transient within the reduced AFD limit.

Demonstrating that F (Z) is within the transient limit or
9reducing the AFD limit if the transient Fn(Z) limit was

initially exceeded, only ensures that the transient F (Z)n

I

(continued)
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BASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

limit will not be exceeded at the time F (Z) was evaluated.n
This does not ensure that the limit will not be exceeded
during the following surveillance interval. Both the steady
state and transient F (Z) change as a function of coren,

burnup.'

If the two most recent F (Z) evaluations show an increase inq
the quantity l

, ,

IQII)maximum over z-
,

k(Z)
_ ,

it is not guaranteed that Fq(Z) will remain within the
; transient limit during the following surveillance interval.

SR 3.2.1.2 is modified by a Note to determine if there is'

sufficient margin to the transient F (Z) limit to ensure
thatthelimitwillnotbeexceededburingthefollowing

I surveillance interval. This is accomplished by increasing
F (Z) by a penalty specified in the COLR and comparing thisq

! value to the transient F (Z) limit. If there isninsufficient margin, i.e., this value exceeds the limit,
|O SR 3.2.1.2 must be repeated once per 7 EFPD until either

Fn(Z) increased by the penalty factor is within the'

transient limit or, two successive (i.e., subsequent
consecutive) flux maps indicate

_ ,

Fo(Z) |maximum over z ,

k(Z)
. .

has not increased.

Performing the Surveillance in MODE 1 after exceeding
,

50% RTP following refueling ensures that the Fq(Z) limits
| are met when RTP is achieved, because peaking factors are

generally decreased as power level is increased. In
,

addition, at power levels above 50% RTP, equilibrium Xenon
| conditions approach more closely those at RTP. Therefore,

performing the Surveillance at a power level above 50% RTP
ensures a more accurate measurement of F (Z).n

Fn(Z) is verified at power levels 2 20% RTP above the
THERMAL POWER of its last verification, after achieving

,

'p (continued)
V

\
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B 3.n(Z)
F >

2.1

BASES

SURVEILLANCE SR 3.2.1.2 (continued)
REQUIREMENTS

equilibrium conditions to ensure that F (Z) is within itsn
limit at higher power levels.

The Surveillance Frequency of 31 EFPD is adequate to monitor
the anticipated change of power distribution with core
burnup, since the results of this surveillance can result in
more frequent surveillance of F (Z) if necessary.q

REFERENCES 1. 10 CFR 50.46, 1974.

2. FSAR Subsection 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

4. WCAP-7308-L-P-A, " Evaluation of Nuclear Hot Channel
Factor Uncertainties," June 1988.

5. WCAP-10216-P-A, Revision 1A, " Relaxation of Constant
Axial Offset Control FQ Surveillance Technical
Specification," February 1994.
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Figure B 3.2.1-1 (page 1 of 1):
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fin
B 3.2.2

0 3.2 POWER DISTRIBUTION LIMITS |

B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Fla)

BASES
,

BACKGROUND The purpose of this LC0 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 fuel design limits at any location
in the core during either normal operation or a postulated
accident analyzed in the safety analyses.

FEs 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, F5a is
a measure of the maximum total power produced in a fuel rod.

Fla is sensitive to fuel loading patterns, bank insertion,
and fuel burnup. Fla typically increases with control bank
insertion and typically decreases with fuel burnup.

Flu is not directly measurable but is inferred from a power
distribution map obtained with the movable incore detector
system. Specifically, the results of the three dimensional
power distribution map are analyzed by a computer to
determineF53 This factor is calculated at least every
31 EFPD. However, during power operation, the global power
distribution is monitored by LC0 3.2.3, " AXIAL FLUX
DIFFERENCE (AFD)," and LC0 3.2.4, " QUADRANT POWER TILT RATIO
(QPTR)," which address directly and continuously measured
process variables.

The COLR provides peaking factor limits that ensure that the
design criterion for the departure from nucleate boiling
(DNB) is met for normal operation, operational transients,
and any transient condition arising from events of moderate
frequency. All DNB limited transient events are assumed to
beginwithanFla value that satisfies the LC0 requirements.

(continued)
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Fis
B 3.2.2

|

O BASESG
BACKGROUND Operation outside the LC0 limits may produce unacceptable

(continued) consequences if a DNB limiting event occurs. The DNB design
basis ensures that there is no overheating of the fuel that
results in possible cladding perforation with the' release of
fission products to the reactor coolant.

APPLICABLE Limits on Fin preclude core power distributions that exceed
SAFETY ANALYSES the following fuel design limits:

a. There must be at least 95% probability at the 95%
confidence level (the 95/95 DNB criterion) that the
hottest fuel rod in the core does not experience a DNB
condition;

b. During a large break loss of coolant accident (LOCA),
peak cladding temperature (PCT) must not exceed
2200*F;

During an ejected rod accident, the fission energy);
c.

| input to the fuel will be below 200 cal /gm (Ref. 1
|Q and

'V
d. Fuel design limits required by GDC 26 (Ref. 2) for the

condition when control rods must be capable of
shutting down the reactor with a minimum required SDM

! with the highest worth control rod stuck fully
withdrawn.

|

For transients that may be DNB limited, Fig is a significant
core parameter. ThelimitsonFla ensure that the DNB
design criterion is met for normal operation, operational
transients, and any transients arising from events of
moderate frequency. Refer to the Bases for LC0 3.4.1, "RCS
Pressure, Temperature, and Flow DNB Limits," for a
discussion of the applicable DNBR limits.

The allowable F5a limit increases with decreasing power
|

| level. This functionality in Flu 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 Flu in the analyses. Likewise, all

,

!

,

(continued)
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FIa
B 3.2.2

BASES |

APPLICABLE transients that may be DNB limited are assumed to begin with
SAFETY ANALYSES an initial FL as a function of power level defined by the

(continued) COLR limit equation.
,

TheLOCAsafetyanalysisindirectlymodelsFis as an input
parameter. The Nuclear Heat Flux Hot Channel Factor (Fn(Z)) |

and the axial peaking factors are inserted directly into the
LOCA safety analyses that verify the acceptability of the
resulting peak cladding temperature (Ref. 3).

The fuel is protected in part by Technical Specifications,
which ensure that the initial conditions assumed in the
safety and accident analyses remain valid. The following
LCOs ensure this: LC0 3.2.3, " AXIAL FLUX DIFFERENCE (AFD),"
LC0 3.2.4, " QUADRANT POWER TILT RATIO (QPTR)," 1.C0 3.1.7,
" Control Bank Insertion Limits," LC0 3.2.2 " Nuclear
Enthalpy Rise Hot Channel Factor (Flg)," an,d LC0 3.2.1,
" Heat Flux Hot Channel Factor (F (Z))."n

FIs and F (Z) are measured periodically using the movablen
incore detector system. Measurements are generally taken
with the core at, or near, steady state conditions. Core |

monitoring and control under transient conditions
(Condition 1 events) are accomplished by operating the core ,

within the limits of the LCOs on AFD, QPTR, and Bank
Insertion Limits.

Fla satisfies Criterion 2 of the NRC Policy Statement.

LC0 FL shall be maintained within the limits of the
relationship provided in the COLR.

The FIs 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.

The limiting value of FIs, described by the equation,

| contained in the COLR, is the design radial peaking factor
used in the unit safety analyses.

1

(continued)
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FIs
B 3.2.2

BASES

i
LC0 A power multiplication factor in this equation includes an ;

(continued) additional margin for higher radial peaking from reduced ;

thermal feedback and greater control rod insertion at low
power levels. The limiting value of Fla is allowed to
increase 0.3% for every 1% RTP reduction in THERMAL POWER.

t

APPLICABILITY The Fig 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 l
coolant to require a limit on the distribution of core '

power. Specifically, the design bases events that are
sensitive to Fla in other modes (MODES 2 through 5) have
significant margin to DNB, and therefore, there is no need
to restrict Fla in these modes.

ACTIONS A.1.1

WithFla exceeding its limit, the unit is allowed 4 hours to
restore Fla to within its limits. This restoration may, for
example, involve realigning any misaligned rods or reducing
power enough to bring Fls within its power dependent limit.
When the Fan limit is exceeded, the DNBR limit is not likely
violated in steady state operation because events that
could significantly perturb the Fla, value (e.g., static
control rod misalignment) are considered in the safety
analyses. However, the DNBR limit may be violated if a DNB
limiting event occurs. Thus, the allowed Completion Time of
4 hours provides an acceptable time to restore Fls to within
its limits without allowing the plant to remain in an
unacceptable condition for an extended period of time.

Condition A is modified by a Note that requires that
Required Actions A.2 and A.3 must be completed whenever
Condition A is entered. Thus, if power is not reduced
because F5a is restored to within the limit within the
4 hour time period, Required Action A.2 nevertheless
requiresanothermeasurementandcalculationofFis within

,

; 24 hours in accordance with SR 3.2.2.1.

(continued)
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Fla
B 3.2.2

gBASES

ACTIONS A.1.1 (continued)

However, if power is reduced below 50% RTP, Required
ActionA.3requiresthatanotherdeterminationofFlu must
be done prior to exceeding 50% RTP, prior to exceeding
75% RTP, and within 24 hours after reaching or exceeding
95% RTP. In addition, Required Action A.2 is performed if
power ascension is delayed past 24 hours.

A.1.2.1 and A.1.2.2

If the value of Fla is not restored to within its specified
limit either by adjusting a misaligned rod or by reducing
THERMAL POWER, the alternative option is to reduce THERMAL
POWER to < 50% RTP in accordance with Required
Action A.1.2.1 and reduce the Power Range Neutron
Flux - High to s 55% RTP in accordance with Required
Action A.1.2.2. Reducing RTP to < 50% RTP increases the DNB
margin and does not likely cause the DNBR limit to be
violated in steady state operation. The reduction in trip
setpoints ensures that continuing operation remains at an
acceptable low power level with adequate DNBR margin. The
allowed Completion Time of 4 hours for Required
Action A.1.2.1 is consistent with those allowed for in
Required Action A.1.1 and provides an acceptable time to
reach the required power level from full power operation

,

without allowing the plant to remain in an unacceptable ;

condition for an extended period of time. The Completion ;

Times of 4 hours for Required Actions A.1.1 and A.1.2.1 are !
'

not additive.

The allowed Completion Time of 8 hours to reset the trip
setpoints per Required Action A.1.2.2 recognizes that, once
power is reduced, the safety analysis assumptions are i

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.

| A.2

l Once corrective action has been taken in accordance with
| Required Action A.1.1 or A.1.2.1, an incore flux map

(SR3.2.2.1)mustbeobtainedandthemeasuredvalueofFla'

(continued)
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FL
B 3.2.2

|

[O BASESt
.

ACTIONS A.2 (continued)

verifiednottoexceedtheallowedlimit.Theunitis
provided 20 additional hours to perform this task' over and,

' above the 4 hours allowed by either Action A.1.1 or Action
| A.1.2.1. The Completion Time of 24 hours is acceptable
; because of the low probability of having a DNB limiting

event within this 24 hour period, and, in the event that i

power was reduced, the increase in DNB margin which is )
obtained at lower power levels. Additionally, operating j
experience has indicated that this Completion Time is

,

sufficient to obtain the incore flux map, perform the |

| requiredcalculations,andevaluateFL.

A.3
,

..

| Verification that FL is within its specified limits after
l an out of limit occurrence ensures that the cause that led

to the FL exceeding its limit is corrected, and that
subsequent operation proceeds within the LC0 limit. This
Action demonstrates that the Fla limit is within the LC0 ,

(' limits prior to exceeding 50% RTP, again prior to exceeding
75% RTP, and within 24 hours after THERMAL POWER is
2 95% RTP.

This Required Action is modified by a Note that clarifies
that it is only applicable to the extent that THERMAL POWER
has been reduced to comply with Required Actions A.1.1 or
A.1.2.1. For example, if THERMAL POWER was reduced to less
than 50%, SR 3.2.2.1 must be performed prior to THERMAL

! POWER exceeding 50%, 75%, and within 24 hours after reaching
! 95% RTP. If however, THERMAL POWER was only reduced to 70%

RTP, then SR 3.2.2.1 must be performed prior to exceeding !

! 75% RTP and within 24 hours after reaching 95% RTP. This )
course of action will provide assurance that FL has been
restored to limits. j

B.1

When Required Actions A.1.1 through A.3 cannot be completed
within their required Completion Times, the plant must be
placed in a mode in which the LC0 requirements are not
applicable. This is done by placing the plant in at least

(continued)
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B 3.2.2 '

BASES

ACTIONS B.1 (continued)

MODE 2 within 6 hours. The allowed Completion Time of i

6 hours is reasonable, based on operating experierice
regarding the time required to reach MODE 2 from full power :
conditions in an orderly manner and without challenging l

plant systems.

SURVEILLANCE SR 3.2.2.1
REQUIREMENTS

The value of Fla is determined by using the movable incore
detector system to obtain a flux distribution map. A data
reduction computer program then calculates the maximum value
of Flu from the measured flux distributions. The measured |

value of Fis must be multiplied by 1.04 to account for
measurement uncertainty before making comparisons to the |

Flulimit.
'

Aftereachrefueling,Fla mustbedeterminedinMODE1 prior |
to exceeding 75% RTP. This requirement ensures that Fa |
limits are met at the beginning of each fuel cycle.

I

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 Fa limit cannot be exceeded for any significant
period of operation.

1

REFERENCES 1. FSAR Subsection 15.4.8.

2. 10 CFR 50, Appendix A, GDC 26.

3. 10 CFR 50.46.

O
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AFD (RA0C Methodology) 1

B 3.2.3

1

O B 3.2 POWER DISTRIBUTION LIMITS
'

V
B 3.2.3 AXIAL FLUX DIFFERENCE (AFD) (Relaxed Axial Offset Control (RAOC)

Methodology)

BASES
'

BACKGROUND The purpose of this LC0 is to establish limits on the values
of the AFD in order to limit the amount of axial power
distribution skewing to either the top or bottom of the
core. By limiting the amount of power distribution * skewing,
core peaking factors are consistent with the assumptions
used in the safety analyses. Limiting power distribution
skewing over time also minimizes the xenon distribution
skewing, which is a significant factor in axial power
distribution control.

RA0C is a calculational procedure that defines the allowed
operational space of the AFD versus THERMAL POWER. The AFD
limits are selected by considering a range of axial xenon
distributions that may occur as a result of large variations
of the AFD. Subsequently, power peaking factors and power
distributions are examined to ensure that the loss of

q coolant accident (LOCA), loss of flow accident, and
Q anticipated transient limits are met. Violation of the AFD

limits invalidate the conclusions of the accident and
transient analyses with regard to fuel cladding integrity.

Although the RAOC defines limits that must be met to satisfy
safety analyses, typically an operating scheme, Constant
Axial Offset Control (CA0C), is used to control axial power
distribution in day to day operation (Ref. 1). CAOC
requires that the AFD be controlled within a narrow
tolerance band around a burnup dependent target to minimize
the variation of axial peaking factors and axial xenon
distribution during unit maneuvers.

The CAOC operating space is typically smaller and lies
within the RA0C operating space. Control within the CAOC
operating space constrains the variation of axial xenon
distributions and axial power distributions. RAOC
calculations assume a wide range of xenon distributions and
then confirm that the resulting power distributions satisfy
the requirements of the accident analyses.

(continued)
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AFD (RAOC Methodo1@gy)
B 3.2.3B

BASES (continued) g
|'

APPLICABLE The AFD is a measure of the axial power distribution skewing
SAFETY ANALYSES to either 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, a'xial 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 1

produces core peaking factors and axial power distributions |
that meet safety analysis requirements.

The RAOC methodology (Ref. 2) establishes a xenon
distribution library with tentatively wide AFD limits. One
dimensional axial power distribution calculations are then
performed to demonstrate that normal operation power shapes
are acceptable for the LOCA and loss of flow accident, and
for initial conditions of anticipated transients. The
tentative limits are adjusted as necessary to meet the
safety analysis requirements.

The limits on the AFD ensure that the Heat Flux Hot Channel
Factor (Fn(Z)) is not exceeded during either nonnal
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. I
This ensures that the fuel cladding integrity is maintained |

for these postulated accidents. The most important
Condition 4 event is the LOCA. The most important
Condition 3 event is the loss of flow accident. The most
important Condition 2 events are uncontrolled bank
withdrawal and boration or dilution accidents. Condition 2
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 the NRC Policy
,

Statement.

LC0 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!

(continued)

i
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AFD (RA0C Methodology)
B 3.2.3B

i BASES

1
|

LCO or automatic motion of control banks. The automatic motion
(continued) of the control banks is in response to temperature

| deviations resulting from manual operation of the Chemical
; and Volume Control System to change boron concent' ration or

,

from power level changes. '

Signals are available to the operator from the Nuclear
Instrumentation System (NIS) excore neutron detectors
(NI-0041B,NI-0042B,NI-00438,NI-00448). 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 |,

multiplied by nuclear gain such that AFD equals core average 1

| axial offset at Rated Thermal Power. |

|

The AFD limits are provided in the COLR. Figure B 3.2.3-1 |

shows typical RAOC AFD limits. The AFD limits for RA0C do I

not depend on the target flux difference. However, the
target flux difference may be used to minimize changes in
the axial power distribution.

Violating this LC0 on the AFD could produce unacceptable
,

consequences if a Condition 2, 3, or 4 event occurs while
| (/m
'

) the AFD is outside its specified limits.
,

APPLICABILITY The AFD requirements are applicable in MODE 1 above 50% RTP
when the combination of THERMAL POWER and core peaking
factors are of primary importance in safety analysis.

For AFD limits developed using RA0C 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 A.1

As an alternative to restoring the AFD to within its
specified limits, Required Action A.1 requires a THERMAL

i POWER reduction to < 50% RTP. This places the core in a
| condition for which the value of the AFD is not important in

'T (continued)
(G

.
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AFD (RAOC Methodology)
B 3.2.38

gBASES

ACTIONS A.1 (continued)

the applicable safety analyses. A Completion Time of
30 minutes is reasonable, based on operating experience, to
reach 50% RTP without challenging plant systems.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

The AFD is monitored on an automatic basis using the unit
process computer, which has an AFD monitor alarm. The
computer detennines the average of each of the OPERABLE
excore detector outputs and provides an alarm message
immediately if the AFD for two or more OPERABLE excore
channels is outside its specified limits.

.

This Surveillance 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 I

the AFD is closely monitored. With the AFD monitor alarm
OPERABLE, the Surveillance Frequency of 7 days is adequate
censidering that the AFD is monitored by a computer and any '

deviation from requirements is alarmed.

REFERENCES 1. WCAP-8403 (nonproprietary), " Power Distribution
Control and Load Following Procedures," Westinghouse
Electric Corporation, September 1974.

2. R. W. Miller et al., " Relaxation of Constant Axial
Offset Control: Fo Surveillance Technical
Specification," WCAP-10216(NP), June 1983.

O
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B 3.2.3B

BASES
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QPTR
B 3.2.4

gB 3.2 POWER DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)

BASES
e

BACKGROUND The QPTR limit ensures that the radial power distribution
remains consistent with the design values used in the safety
analyses. The power density at any point in the core must
be limited so that the fuel design criteria are maintained.
Together, LC0 3.2.3, " AXIAL FLUX DIFFERENCE (AFD),"
LC0 3.2.4, and LC0 3.1.7, " 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 distribution remains within the bounds used in the |

safety analyses.

APPLICABLE This LC0 precludes core power distributions that violate
SAFETY ANALYSES the following fuel design criteria: |

a. During a large break loss of coolant accident, the h
peak cladding temperature must not exceed 2200 F
(Ref.1);

b. During a loss of forced reactor coolant flow accident,
there must be at least 95% probability at the 95%
confidence level (the 95/95 departure from nucleate
boiling (DNB) criterion) that the hot fuel rod in the
core does not experience a DNB condition;

c. During an ejected rod accident, the fission energy
input to the fuel will be below 200 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 LC0 limits on the AFD, the QPTR, the Heat Flux Hot
Channel Factor (F (Z)), the Nuclear Enthalpy Rise Hot| 9Channel Factor (Fu), and control bank insertion are

(continued) g
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QPTR
B 3.2.4

BASES>

APPLICABLE established to preclude core power distributions that exceed
SAFETY ANALYSES the safety analyses limits.

(continued)
TheQPTRlimitsensurethatFIs and F (Z) remain b'elow theirn

| limiting values by preventing an undetected change in the
radial power distribution.

InMODE1,theFin and F (Z) limits must be maintained to in
preclude core power distributions from exceeding design
limits assumed in the safety analyses.

I
| The QPTR satisfies Criterion 2 of the NRC Policy Statement. ;

!

LC0 The QPTR limit of 1.02, at which corrective action is
required, provides a margin of protection for both the DNB |
ratio and linear heat generation rate contributing to

| excessive power peaks resulting from X-Y plane power tilts.
| The value of 1.02 was selected because the purpose of the
| LC0 is to limit, or require detection of, gross changes in
j core power distribution between monthly incore flux maps.

Q In addition, it is the lowest value of quadrant power tilt
V that can be used for an alarm without spurious actuation.

APPLICABILITY The QPTR limit must be maintained in MODE 1 with THERMAL,

l 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
i reactor coolant to require the implementation of a QPTR I

| limit on the distribution of core power. The QPTR limit in I

( these conditions is, therefore, not important. Note that
| theFls and F (Z) LCOs still apply, but allow progressivelyn' higher peaking factors at 50% RTP or lower.

!

i

(continued)
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QPTR
B 3.2.4

!

BASES (continued)

ACTIONS _A_d

With the QPTR exceeding its limit, limiting THERMAL POWER to
2: 3% below RTP for each 1% by which the QPTR exce'eds 1.00 is
a conservative tradeoff of total core power with peak linear
power. The Completion Time of 2 hours allows sufficient
time to identify the cause and correct the tilt. Note that
the power reduction itself may cause a change in the tilted
condition. -

A.2.1 and A.2.2

Because the QPTR alarm is already in its alarmed state, any
additional changes in the QPTR are detected by requiring a
check of the QPTR once per 12 hours. If the QPTR continues
to increase, THERMAL POWER has to be reduced accordingly
within the following 2 hours. A Note clarifies that the
Completion Time of Required Action A.2.2 begins after
Required Action A.2.1 is complete. Tnese Completion Times
are sufficient because any additional change in QPTR would
be relatively slow. ,

O'
A.3 |

The peaking factors FL and F (Z) are of primary importancen
in ensuring that the power distribution remains consistent
with the initial conditions used in the safety analyses.
Performing SRs on FM and F (Z) within the Completion Timen
of 24 hours after achieving equilibrium conditions with
THERMAL POWER limited by Required Action A.1 or A.2.2
ensures that these primary indicators of power distribution ,

are within their respective limits. The above Completion |

Time takes into consideration the rate at which peaking
factors are likely to change, and the time required to
stabilize the plant and perform a flux map. If these
peaking factors are not within their limits, the Required
Actions of these Surveillances provide an appropriate
response for the abnormal condition. If the QPTR remains
above its specified limit, the peaking factor surveillances
are required each 7 days thereafter to evaluate FL and

1

1

!

(continued)
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ACTIONS A.3 (continued)
:

F (Z) with changes in power distribution. Relatively smallo
changes are expected due to either burnup and xen'on
redistribution or correction of the cause for exceeding the
QPTR limit.

A.4

When the QPTR exceeds its limit, it does not necessarily
mean a safety concern exists. It does mean that there is an
indication of a change in the radial power distribution that
requires an investigation and evaluation that is !

accomplished by examining the power distribution using the
incore detectors. Specifically, the core peaking must be
evaluated because they are the factors that best

icharacterize the core power distribution. This reevaluation
is required to ensure that, for the duration of operation in
accordance with Condition A of this LCO, before increasing
THERMAL POWER to above the limit of Required Action A.1 and
A.2.2, the reactor core conditions (peaking factors) are

r" consistent with the assumptions in the safety analyses and
(N) will remain so after the return to RTP.

However, if prior to performing SR 3.2.1.1 and SR 3.2.2.1,
QPTR is restored to within the limit, either due to prior
completion of Required Actions or due to core performance
characteristics that result in the QPTR out-of-limit
condition correcting itself, Required Action A.3 and any
other required actions would no longer apply because
Condition A of LC0 3.2.4 would be exited in accordance with
LC0 3.0.2 due to restoration of full compliance with LC0
3.2.4.

If it is determined that a sustained change in the radial
power distribution has occurred, and Required Action A.3 has
been completed with satisfactory results, an increase in
THERMAL POWER above the limit of Required Action A.1 may be
appropriate. The necessary sequence of Required Actions,
beginning with Required Action A.4, would be as follows
prior to increasing THERMAL POWER above the limit of
Required Action A.1 and A.2.2.

(continued)
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ACTIONS A.4 (continued)

1. Verify by the reevaluation of the safety analyses that
after the sustained change in radial power
distribution, the core conditions remain within the
assumptions of the safety analyses and will remain so
after return to RTP (Required Action A.4), and;

2. Recalibrate the power range detectors to reset QPTR to
1.00 (Required Action A.5).

If these actions are completed with satisfactory results,
THERMAL POWER may be increased above the limit of Required
Action A.1 and A.2.2. After power is increased, the peaking
factors are again verified to be within limits. Upon the
satisfactory completion of Required Action A.6, Condition A
of LC0 3.2.4 can be exited.

A.5

If the QPTR has exceeded the 1.02 limit and a reevaluation
of the safety analysis is completed and shows that safety
requirements are met, the excore detectors are recalibrated -

to show a QPTR of 1.00 prior to increasing THERMAL POWER to
above the limit of Required Action A.1 and A.2.2. This is
done to detect subsequent changes in QPTR. For tilted
conditions caused by power reduction, allowing time to pass
may permit QPTR to return to s; 1.02, thus avoiding the need
to recalibrate the power range detectors.

Required Action A.5 is modified by a Note that states that
the QPTR is not recalibrated to 1.00 until after the
reevaluation of the safety analysis has determined that core
conditions at RTP are within the safety analysis assumptions
(i.e., Required Action A.4). This Note is intended to
prevent any ambiguity about the required sequence of i

actions. j

A.6

Once QPTR is recalibrated to 1.00 (i.e., Required |Action A.5 is performed), it is acceptable to return to full,

| power operation. However, as an added check that the core '

(continued)
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B 3.2.4

,

O BASESO
ACTIONS A.6 (continued),

~

power distribution at RTP is consistent with the safety
analysis assumptions, Required Action A.6 requirds
verification that F (Z) and Fla are within their specifiedn
limits within 24 hours of reaching RTP. As an added
precaution, if the core power does not reach RTP within
24 hours, but is increased slowly, then the peaking factor
surveillances must be performed within 48 hours of the time,

when the ascent to power was begun. These Completion Times ;

are intended to allow adequate time to increase THERMAL ;

POWER to above the limit of Required Action A.1 and A.2.2,
while not permitting the core to remain with unconfirmed
power distributions for extended periods of time.

Required Action A.6 is modified by a Note that states that
the peaking factor surveillances may only be done after the
excore detectors have been calibrated to show QPTR = 1.00
(i.e., Required Action A.5). The intent of this Note is to
have the peaking factor surveillances performed at operating
power levels, which can only be accomplished after the
excore detectors are calibrated to show QPTR = 1.00 and the
core returned to power.

B.1

If Required Actions A.1 through A.6 are not completed within
their associated Completion Times, the unit must be brought
to a MODE or condition in which the requirements do not
apply. To achieve this status, THERMAL POWER must be
reduced to < 50% RTP within 4 hours. The allowed Completion
Time of 4 hours is reasonable, based on operating experience
regarding the amount of time required to reach the reduced
power level without challenging plant systems.

|

SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

SR 3.2.4.1 is modified by a Note that allows QPTR to be
calculated with three power range channels if one power

' range channel is inoperable.

(continued)
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SURVEILLANCE SR 3.2.4.1 (continued)
REQUIREMENTS

This Surveillance verifies that the QPTR, as indicated by
the Nuclear Instrumentation System (NIS) excore c'hannels, is
within its limits. The Frequency of 7 days 5then the QPTR
alarm is OPERABLE is acceptable because of the low
probability that this alarm can remain inoperable without
detection. Valid inputs to the detector current comparator
from the upper and lower sections from 3 or 4 power range
channels are required for the QPTR alarm to be OPERABLE.

When the QPTR alarm is inoperable, the frequency is
increased to 12 hours. This Frequency is adequate to detect |

'any relatively slow changes in QPTR, because for those
causes of QPTR that occur quickly (e.g., a dropped rod),
there typically are other indications of abnormality 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 one power range channel is
inoperable and the THERMAL POWER is 2 75% RTP.

With an NIS power range channel inoperable, tilt monitoring
for a portion of the reactor core becomes degraded. Large
tilts are likely detected with the remaining channels, but
tne capability for detection of small power tilts in some
quadrants is decreased. Performing SR 3.2.4.2 at a
rrequency of 12 hours provides an acceptable means for
confirming the accuracy of the QPTR measurement via the
e< core detectors.

When one power range channel is inoperable, the incore
detectors are used to confirm that the normalized symmetric
power distribution is consistent with the indicated QPTR.
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.

(continued)
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i

|
SURVEILLANCE SR 3.2.4.2 (continued)
REQUIREMENTS |

The flux map can be used to generate power tilt. This can '

be compared to a reference tilt, from the most re' cent )calibration flux map. Therefore, the incore detectors can be '

used to confirm the accuracy of the QPTR as indicated by the
excore detectors.

REFERENCES 1. 10 CFR 50.46.

2. FSAR Subsection 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

k:\VP\VECPTSIP\B3.2 j

,

O
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|

|

!

O
Vogtle Units 1 and 2 B 3.2-31 Revision No. 0

.



_- . ._ - _ - _-

RTS Instrumentatien
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES I,

|

BACKGROUND The RTS initiates a unit shutdown, based on the values of )
selected unit parameters, to protect against violating the '

core fuel design limits and Reactor Coolant System (RCS)
pressure boundary during anticipated operational occurrences
(A00s) 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 I

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).
iV
| During A00s, which are those events expected to occur one or

more times during the unit life, the acceptable limits are:'

1

1. The Departure from Nucleate Boiling Ratio (DNBR) shall i

be maintained above the Safety Limit (SL) value to |

prevent departure from nucleate boiling (DNB);

i 2. Fuel centerline melt shall not occur; and

3. The RCS pressure SL of 2750 psia shall not be
exceeded.

Operation within the SLs of Specification 2.0, " Safety
Limits (SLs)," also maintains the above values and assures

i that offsite dose will be within the 10 CFR 20 and
' 10 CFR 100 criteria during A00s. 4

Accidents are events that are analyzed even though they are ,

not expected to occur during the unit life. The acceptable I
limit during accidents is that offsite dose shall be
maintained within an acceptable fraction of 10 CFR 100

;

(continued)
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h|BASES

BACKGROUND limits. Different accident categories are allowed a
(continued) different fraction of these limits, based on probability of

occurrence. Meeting the acceptable dose limit for an
accident category is considered having acceptabld
consequences for that event.

The RTS instrumentation is segmented into four distinct but
interconnected modules as illustrated in Figure 7.1.1-1,
FSAR, Chapter 7 (Ref.1), and as identified below:

1. Field transmitters or process sensors: provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured;

2. Signal Process Control and Protection System,
including Analog Protection System, Nuclear
Instrumentation System (NIS), field contacts, and
protection channel sets: provides signal
conditioning, bistable setpoint comparison, process
algorithm actuation, compatible electrical signal
output to protection system devices, and control
board / control room / miscellaneous indications;

3. Solid State Protection System (SSPS), including input,
logic, and output bays: initiates proper unit
shutdown and/or ESF actuation in accordance with the
defined logic, which is based on the bistable outputs
from the signal process control and protection system;
and

4. Reactor trip switchgear, including reactor trip
breakers (RTBs) and bypass breakers: provides the
means to interrupt power to the control rod drive
mechanisms (CRDMs) and allows the rod cluster control
assemblies (RCCAs), or " rods," to fall into the core
and shut down the reactor. The bypass breakers allow
testing of the RTBs at power.

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability,
more than one, and often as many as four, field transmitters
or sensors are used to measure unit parameters. To account

i

! for the calibration tolerances and instrument drift, which

(continued)

|
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BASES

BACKGROUND Field Transmitters or Sensors (continued)

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.

Sianal Process Control and Protection System

Generally, three or four channels of process control
equipment are used for the signal processing of unit
parameters measured by the field instruments. The process
control equipment provides signal conditioning, comparable
output signals for instruments located on the main control
board, and comparison of measured input signals with

setpoints established by safety (analyses.Ref. 1), Chapter 6 (pointsRef.2),
These set

are defined in FSAR, Chapter 7'

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 evaluation.
Channel separation is maintained up to and through the input
bays. However, not all unit parameters require four<

channels of sensor measurement and signal processing. Some
unit parameters provide input only to the 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 i

'

! redundancy. If one channel fails in a direction that would
not result in a partial Function trip, the Function is stillI

0PERABLE 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 to withstand both an
input failure to the control system, which may then require
the protection function actuation, and a single failure in

,

(continued)

Vogtle Units 1 and 2 B 3.3-3 Revision No. O



RTS Instrumentation
B 3.3.1

BASES

BACKGROUND Sional Process Control and Protection System (continued)

the other channels providing the protection function
,

actuation. Again, a single failure will neither'cause nor
prevent the protection function actuation. These
requirements are described in IEEE-279-1971 (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
trip. Provisions to allow removing logic channels from
service during maintenance are unnecessary because of the
logic system's designed reliability.

.

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 CALIBRATION accuracy.

The Trip Setpoints used in the bistables are based on the
analytical limits stated in Reference 1. The selection of
these Trip Setpoints is such that adequate protection is
provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances,
instrumentation uncertainties, instrument drift, and severe

environment errors for those RTS channels that must function
in harsh environments as defined by 10 CFR 50.49 (Ref. 5),
the Trip Setpoints and Allowable Values specified in
Table 3.3.1-1 in the accompanying LC0 are conservatively
adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the Trip
Setpoints, including their explicit uncertainties, is
provided in the "RTS/ESFAS Setpoint Methodology Study"
(Ref. 6). The actual nominal Trip Setpoint entered into the
bistable is more conservative than that specified by the
Allowable Value to account 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.

,

(continued)
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BASES

BACKGROUND Trio Setooints and Allowable Values (continued)

If the measured setpoint does not exceed the Allowable
Value, the bistable is considered OPERABLE. '

Setpoints in accordance with the Allowable Value ensure that
SLs are not violated during A00s (and that the consequences :

of DBAs will be acceptable, providing the unit is operated |
from within the LCOs at the onset of the A00 or DBA and the i
equipment functions as designed). Note that in the |
accompanying LC0 3.3.1, the Trip Setpoints of Table 3.3.1-1 i

are the LSSS.

Each channel of the process control equipment can be tested
on line to verify that the signal or setpoint accuracy is 1

within the specified allowance requirements of Reference 2. ;

Once a designated channel is taken out of service for !

testing, a simulated signal is injected in place of the i

field instrument signal. The process equipment for the 4

channel in test is then tested, verified, and calibrated. !

SRs for the channels are specified in the SRs section. !

!

O The Trip Setpoints and Allowable Values listed in :

Table 3.3.1-1 are based on the methodology described in |
Reference 6, which incorporates 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 i

magnitudes. |
I

! 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 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

:
|

(continued)
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BASES

BACKGROUND Solid State Protection System (continued)

requirements. The system has been designed to tr,ip 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 bistable outputs from the signal processing equipment
are sensed by the SSPS equipment and combined into logic
matrices that represent combinations indicative of various |
unit upset and accident transients. If a required logic |matrix combination is completed, the system will initiate a
reactor trip or send actuation signals via master and slave |

relays to those components whose aggregate Function best I
'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.

O
Reactor Trio Switchaear

The RTBs are in the electrical power supply line from the
control rod drive motor generator set power supply to the
CRDMs. Opening of the RTBs interrupts power to the CRDMs,
which allows the shutdown rods and control rods to fall into
the core by gravity. Each RTB is equipped with a bypass
breaker to allow testing of the RTB while the unit is ct
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 the
de-energized undervoltage coil, and the RTBs and bypass
breakers are tripped open. This allows the shutdown rods
and control rods to fall into the core. In addition to the
de-energization of the undervoltage coils, each breaker is
also equipped with a shunt trip device that is energized to
trip the breaker open upon receipt of a reactor trip signal
from the SSPS. Either the undervoltage coil or the shunt

(continued)
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; BASES

BACKGROUND Reactor Trio Switchaear (continued)

trip mechanism is sufficient by itself, thus providing a
diverse trip mechanism. '

The decision logic matrix Functions are described in the l
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 automatically 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 urtil the testing has been
completed. The testing ded ce is semiautomatic to minimize
testing time.

APPLICABLE The RTS functions to maintain the SLs during all A00s and
SAFETY ANALYSES, mitigates the consequences of DBAs in all MODES in LCO, and
LCO, and which the RTBs are closed.
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 LC0 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 the reliability
of the affected Functions.

The LC0 generally requires OPERABILITY of four or three
channels in each instrumentation Function, two channels of
Manual Reactor Trip in each logic Function, and two trains I

in each Automatic Trip Logic Function. Four OPERABLE |

A (continued)
U
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APPLICABLE instrumentation channels in a two-out-of-four configuration
SAFETY ANALYSES, are required when one RTS channel is also used as a control
LCO, and system input. This configuration accounts for the
APPLICABILITY possibility of the shared channel failing in such'a manner

(continued) that it creates a transient that requires RTS action. In
this case, the RTS will still provide protection, even with
random failure of one of the other three protection
channels. Three operable instrumentation channels in a
two-out-of-three configuration are generally required when
there is no potential for control system and protection
system interaction that could simultaneously create a need
for 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. If an instrument channel is
equipped with installed bypass capability, such that no
jumpers or lifted leads are required to place the channel in
bypass and annunciation of the bypass condition is available
in the control room, corrective maintenance and testing of
that channel may be performed in the bypass condition.
Bypassing a channel renders that channel inoperable and the
associated Required Actions for that channel are applicable.
Specific exceptions to the above general philosophy exist ,

and are discussed below.

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 is used by the reactor operator to shut
down the reactor whenever any parameter is rapidly
trending toward its Trip Setpoint.

The LC0 requires two Manual Reactor Trip channels to
be OPERABLE. Each channel is controlled by a manual
reactor trip switch. Each channel actuates the

(continued)
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BASES

APPLICABLE 1. Manual Reactor Trio (continued)
| SAFETY ANALYSES,
! LCO, and reactor trip breakers in both trains. Two independent
| APPLICABILITY channels are required to be OPERABLE so that'no single
; random failure will disable the Manual Reactor Trip

Function.

In MODE 1 or 2, manual initiation of a reactor trip
must be OPERABLE. These are the MODES in which the
shutdown rods and/or control rods are partially or
fully withdrawn from the core. In MODE 3, 4, or 5,
the manual initiation Function must also be OPERABLE
if the shutdown rods or control rods are withdrawn or
the Rod Control System is capable of withdrawing the
shutdown rods or the control rods. In this condition,
inadvertent control rod withdrawal is possible. In
MODE 3, 4, or 5, manual initiation of a reactor trip
does not have to be OPERABLE if the Rod Control System
is not capable of withdrawing the shutdown rods or
control rods. If the rods cannot be withdrawn from
the core, there is no need to be able to trip the
reactor because all of the rods are inserted. In

D MODE 6, neither the shutdown rods nor the control rods
are permitted to be withdrawn and the CRDMs are
disconnected from the control rods and shutdown rods.
Therefore, the manual initiation Function is not
required.

2. Power Ranae Neutron Flux

The NIS power range detectors (NI-0041B & (,
NI-0042B & C, NI-0043B & C, NI-0044B & C) are located
external to the reactor vessel and measure neutrons
leaking from the core. The NIS power range detectors
provide input to the Rod Control System. 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. 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.

|

| (continued)
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APPLICABLE a. Power Range Neutron Flux - Hiah
SAFETY ANALYSES,
LCO, and The Power Range Neutron Flux - High trip Function
APPLICABILITY ensures that protection is provided, from all

(continued) 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 LC0 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 damage the fuel. In MODE 3, 4, 5,
or 6, the NIS power range detectors cannot detect
neutron levels in this range. In these MODES,
the Power Range Neutron Flux - High does not have
to be OPERABLE because the reactor is shut down
and reactivity excursions into the power range
are extremely unlikely. Other RTS Functions and
administrative controls provide protection
against reactivity additions when in MODE 3, 4,
5, or 6.

b. Power Ranae Neutron Flux - Low

The LC0 requirement for the Power Range Neutron
Flux - Low trip Function ensures that protection
is provided against a positive reactivity j
excursion from low power or subcritical
conditions.

The LC0 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-10i

(continued)
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BASES

APPLICABLE b. Power Ranae Neutron Flux - Low (continued) |

SAFETY ANALYSES,,

I LCO, and setpoint). This Function is automatically
: APPLICABILITY unblocked when three out of four power' range
| channels are below the 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 to be
l 0PERABLE because the reactor is shut down and the i

INIS 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 MODE 3, 4, 5, or 6.
'

!

3. Power Ranae 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 neutron flux that are
characteristic of an RCCA drive rod housing rupture
and the accompanying ejection of the RCCA. This
Function compliments the Power Range Neutron
Flux - High and Low Setpoint trip Functions to ensure i
that the criteria are met for a rod ejection from the |,

| power range.

The LC0 requires all four of the Power Range Neutron
Flux - High Positive Rate channels to be OPERABLE.

In MODE 1 or 2, when there is a potential to add a
large amount of 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 i

Positive Rate trip Function does not have to be j

i !

i

.

|QQ
(continued)
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BASES

APPLICABLE 3. Power Ranae Neutron Flux - Hiah Positive Rate
SAFETY ANALYSES, (continued) 1

LCO, and 1

APPLICABILITY OPERABLE because other RTS trip Functions and |
administrative controls will provide protection i

'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

1

power range detectors cannot detect neutron levels
|present in this mode. .

.

4. Intermediate Ranae Neutron Flux

The Intermediate Range Neutron Flux (NI-0358, D, & E,
NI-036B, D, & G) 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 W
and measure neutrons leaking from the core. The NIS
intermediate range detectors do not provide any input
to control systems. Note that this Function also
provides a signal to prevent automatic and manual rod
withdrawal prior to initiating a reactor trip.

The LC0 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 channel is
unnecessary.

In MODE 1 below the P-10 setpoint, and in MODE 2, when
there is a potential for an uncontrolled RCCA bank rod
withdrawal accident during reactor startup, the
Intermediate Range Neutron Flux trip must be OPERABLE.

(continued)
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BASES

APPLICABLE 4. Intermediate Ranae Neutron Flux (continued)
'

SAFETY ANALYSES,
LCO, and Above the P-10 setpoint, the Power Range Neutron
APPLICABILITY Flux - High Setpoint trip and the Power Rang' Neutrone

Flux - High Positive Rate trip provide core protection
for a rod withdrawal accident. In MODE 3, 4, or 5,
the Intermediate Range Neutron Flux trip does not have :

to be OPERABLE because 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.

i

- 5. Source Ranae Neutron Flux
1

The LC0 requirement for the Source Range Neutron Flux'

trip (NI-00318, D, & E, NI-00328, D, & G) 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
Range 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 t

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 LC0 requires two channels of Source Range Neutron
Flux to be OPERABLE. Two OPERABLE channels are

i sufficient to ensure no single random failure will
|

disable this trip Function. The LC0 also requires two
channels of the Source Range Neutron Flux to be

i OPERABLE in MODE 3, 4, or 5 with RTBs closed.
|
'

The Source Range Neutron Flux Function provides
,

protection for control rod withdrawal from
!

(continued)
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BASES

APPLICABLE 5. Source Ranae Neutron Flux (continued)
SAFETY ANALYSES,

.

LCO, and subcritical, boron dilution (see LC0 3.3.8) and
APPLICABILITY control rod ejectics events. The Function a'lso

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 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 Rod Control 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 Rod Control System is not
capable of rod withdrawal, the source range detectors
are not required to trip the reactor. Source range
detectors also function to monitor for high flux at
shutdown. This function is addressed in Specification
3.3.8. Requirements for the source range detectors in
MODE 6 are addressed in LC0 3.9.3.

6. Overtemperature AT

The Overtemperature AT trip Function (TDI-0411C,
TDI-0421C, TDI-0431C, TDI-0441C, TDI-0411A, TDI-0421A,
TDI-0431A, TDI-0441A) is provided to ensure that the
design limit DNBR is met. This trip Function also
limits the range over which the Overpower AT trip
Function must provide protection. The inputs to the
Overtemperature AT trip include pressure, coolant
temperature, axial power distribution, and reactor
power as indicated by loop AT assuming full reactor
coolant flow. Protection from violating the DNBR
limit is assured for those transients that are slow
with respect to delays from the core to the

| measurement system. The Function monitors both
| variation in power and flow since a decrease in flow

(continued)
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BASES

APPLICABLE 6. Overtemperature AT (continued)
SAFETY ANALYSES,
LCO, and has the same effect on AT as a power increase. The

'

APPLICABILITY Overtemperature AT trip Function uses each Toop's AT!

as a measure of reactor power and is compare.d with a
setpoint that is automatically varied with tha
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 for changes in system pressure;
! and

axial power distribution - f(AFD)x, the f(AFD)*

Function is used in the calculation of the |

Overtemperature AT trip. It is a function of the
indicated difference between the upper and lower
NIS power range detectors. This Function
measures the axial power distribution. The 1

(G Overtemperature AT Trip Setpoint is varied to)
account for imbalances in the axial power
distribution as detected by the NIS upper and

i lower power range detectors. If axial peaks are
greater than the design limit, as indicated by
the difference between the upper and lower NIS
power range detectors, the Trip Setpoint is
reduced in accordance with Note 1 of
Table 3.3.1-1.

| Dynamic compensation is included for RTD response time
delays.

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. Since the pressure and temperature signals are
used for other control functions, 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.!
,

,

(continued)
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B 3.3.1

gBASES

APPLICABLE 6. Overtemoerature AT (continued)
SAFETY ANALYSES,

i
LCO, and This results in a two-out-of-four trip logic. Section |
APPLICABILITY 7.2.2.3 of Reference 1 discusses control and' '

protection system interactions for this function. Note
that this function also provides a signal to generate
a turbine runback prior to reaching the Trip Setpoint.
A turbine runback will reduce turbine power and
reactor power. A reduction in power will normally
alleviate the Overtemperature AT condition and may
prevent a reactor trip.

Delta-To, as used in the overtemperature and overpower
AT trips, represents the 100% RTP value as measured
for each loop. This normalizes each loop's AT trips
to the actual operating conditions existing at the
time of measurement, thus forcing the trip to reflect
the equivalent full power conditions as assumed in the
accident analyses. These differences in RCS loop AT
can be due to several factors, e.g., differences in
RCS loop flows and slightly asymmetric power
distributions between quadrants. While RCS loop flovs
are not expected to change with cycle life, radial l
power redistribution between quadrants may occur,
resulting in small changes in loop specific AT values.
Therefore, loop specific ATo values are measured as
needed to ensure they represent actual core
conditions.

The LCO requires all four channels of the
Overtemperature AT trip Function to be OPERABLE. Note
that the Overtemperature AT Function receives input
from channels shared with other 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.

(continued)
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O BASESV

APPLICABLE 7. Overpower AT

SAFETY ANALYSES,
LCO, and The Overpower AT trip Function (TDI-0411B, TDI-0421B,
APPLICABILITY TDI-0431B, TDI-0441B, TDI-0411A, TDI-0421A, 'TDI-0431A,

(continued) TDI-0441A) 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 l
AT trip Function and provides a backup to the Power l

Range Neutron Flux - High Setpoint trip. The Overpower
AT trip Function ensures that the allowable heat
generation rate (kW/ft) of the fuel is not exceeded.
It uses the AT of each loop as a measure of reactor
power with a setpoint that is automatically varied
with the following parameters:

reactor coolant average temperature - the Trip*

Setpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature; and ]

|

rate of change of reactor coolant averager] *

V temperature - including dynamic compensation for
RTD response time delays.

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 two loops. Since the
temperature signals are used for other control
functions, the actuation logic must be able to ,

Iwithstand an input failure to the control system,
which may then require the protection function
actuation and a single failure in the remaining
channels providing the protection function actuation.
This results in a two-out-of-four trip logic. Section
7.2.2.3 of Reference 1 discusses control and
protection system interactions for this function.
Note that this Function also provides a signal to
generate a turbine runback prior to reaching the
Allowable Value. A turbine runback will reduce
turbine power and reactor power. A reduction in power
will normally alleviate the Overpower AT condition and
may prevent a reactor trip.

(continued)
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BASES

APPLICABLE 7. Overoower AT (continued)
i SAFETY ANALYSES,

) LCO, and Delta-To, as used in the overtemperature and overpower l
| APPLICABILITY AT trips, represents the 100% RTP value as m,easured ;

| for each loop. This normalizes each loop's AT trips
,

'

to the actual operating conditions existing at the |

l time of measurement, thus forcing the trip to reflect
the equivalent full power conditions as assumed in the
accident analyses. These differences in RCS loop AT I

can be due to several factors, e.g., difference in RCS
loop flows and slightly asynnetric power distributions
between quadrants. While RCS loop flows are not
expected to change with cycle life, radial power
redistribution between quadrants may occur, resulting
in small changes in loop specific AT values. |

Therefore, loop specific ATo values are measured as
- needed to ensure they represent actual core

conditions.

The LC0 requires four channels of the Overpower AT
trip Function to be OPERABLE. Note that the Overpowerl

AT trip Function receives input from channels shared
! with other RTS Functions. Failures that affect &
| multiple Functions require entry into the Conditions y

applicable to all affected Functions.
l

In MODE 1 or 2, the Overpower AT trip Function must be l
0PERABLE. These are the only times that enough heat i

is generated in the fuel to be concerned about the
heat generation rates and overheating of the fuel. In
MODE 3, 4, 5, or 6, this trip Function does not have

| to be OPERABLE because the reactor is not operating
| and there is insufficient heat production to be

i

concerned about fuel overheating and fuel damage, j

8. Pressurizer Pressure

The same sensors (PI-0455A, B, & C, PI-0456, PI-0456A,
i

,

'

I PI-0457, PI-0457A, PI-0458, PI-0458A) provide input to
| the Pressurizer Pressure - High and - Low trips and
'

the Overtemperature AT trip. Since the Pressurizer
Pressure channels are also used to provide input to
the Pressurizer Pressure Control System, the actuation
logic must be able to withstand an input failure to

(continued)
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BASES

APPLICABLE 8. Pressurizer Pressure (continued)
SAFETY ANALYSES,

| LCO, and the control system, which may then require the
APPLICABILITY protection function actuation, and a single' failure in'

the other channels providing the protection function
actuation. Section 7.2.2.3 of Reference 1 discusses
control and protection system interactions for this
function.;

a. Pressurizer Pressure - Low

| The Pressurizer Pressure - Low trip Function
| ensures that protection is provided against
! violating the DNBR limit due to low pressure.

The LC0 requires four channels of Pressurizer
Pressure - Low to be OPERABLE.

! In MODE 1, when DNB is a major concern, the
Pressurizer Pressure - Low trip must be OPERABLE.
This trip Function is automatically enabled on
increasing power by the P-7 interlock (NIS power
range P-10 or turbine impulse pressure greater.

J than approximately 10% of full power equivalent
(P-13)). On decreasing power, this trip Function
is automatically blocked below P-7. Below the

j P-7 setpoint, no conceivable power distributions
' can occur that would cause DNB concerns.

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 LC0 requires four channels of the Pressurizer
Pressure - High to be OPERABLE.

|

The Pressurizer Pressure - High LSSS is selected I
to be below the pressurizer safety valve
actuation pressure and above the power operated

,

| relief valve (PORV) setting. This setting ;

(continued).t
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h|BASES

|

APPLICABLE b. Pressurizer Pressure - Hiah (continued) |
SAFETY ANALYSES, .

LCO, and minimizes challenges to safety valves while
APPLICABILITY avoiding unnecessary reactor trip for those

pressure increases that can be controlled by the
PORVs. a

In MODE 1 or 2, the Pressurizer Pressure - High
trip must be OPERABLE to help prevent RCS
overpressurization and minimize challenges to the i
relief and safety valves. In MODE 3, 4, 5, or 6, 4

the Pressurizer Pressure - High trip Function
does not have to be OPERABLE because transients
that could cause an overpressure condition will !
be slow to occur. Therefore, the operator will !

have sufficient time to evaluate unit conditions !
and take corrective actions. Additionally, low t

temperature overpressure protection systems
provide overpressure protection when below
MODE 4. )

1

|
9. Pressurizer Water Level - Hiah

(LI-0459A,LI-460A,LI-0461A)
|
:

NOTE: Pressurizer Water Level channels are also
required OPERABLE by the Post Accident Monitoring
Technical Specification. Setpoints are given in
percent of instrument span.

|
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 LC0 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 0

concerns. The level channels do not actuate the
,

safety valves, and the high pressure reactor trip is!

(continued)
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m

APPLICABLE 9. Pressurizer Water level - Hiah (continued)
SAFETY ANALYSES,
LCO, and set below the safety valve setting. Tht.refore, with
APPLICABILITY the slow rate of charging available. pressure

overshoot due to level channel faiiure ci.nnot cause
the safety valve to lift before reactor high pressure
trip.

In MODE 1, when there is a potential for over filling
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

% (LOOP 1 LOOP 2 LOOP 3 LOOP 4
FI-0414 FI-0424 FI-0434 FI-0444
FI-0415 FI-0425 FI-0435 FI-0445
FI-0416 FI-0426 FI-0436 FI-0446)

NOTE: The setpoints are given in percent of Loop
design flow. The Loop design flow is 93,600 gpm.

a. Reactor Coolant Flow - Low (Sinale 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. Each RCS loop has three.
flow detectors to monitor flow. The flow signals
are not used for any control system input.

O (continued)
U
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BASES
,

APPLICABLE a. Reactor Coolant Flow - Low (Sinale Looo) i

SAFETY ANALYSES, (continued) ;
LCO, and '

APPLICABILITY The LC0 requires three Reactor Coolant ' Flow - Low I

channels per loop to be OPERABLE in MODE I above i

P-8.

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 ensures that protection is provided
against violating the DNBR limit due to low flow
in two or more RCS loops while avoiding reactor
trips due to normal variations in loop flow.

Above the P-7 setpoint and below the P-8
setpoint, a loss of flow in two or more loops
will initiate a reactor trip. Each loop has
three flow detectors to monitor flow. The flow
signals are not used for any control system
input.

| The LC0 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 no conceivable power
distributions could occur that would cause a DNB
concern at this low power level. Above the P-7
setpoint, the reactor trip on low flow in two or;

! more RCS loops is automatically enabled. Above
| the P-8 setpoint, a loss of flow in any one loop
| will actuate a reactor trip because of the higher

(continued)
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b BASES |

| V

APPLICABLE b. Reactor Coolant Flow- Low (Two Loops) I

SAFETY ANALYSES, (continued) !
LCO, and |
APPLICABILITY power level and the reduced margin to the design

'

limit DNBR.

.

'

11. Undervoltaae Reactor Coolant Pumos j
1

The Undervoltage RCPs reactor trip Function ensures 1

that protection is provided against violating the DNBR i

|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 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 Undervoltage RCPs (
channels to prevent reactor trips due to momentary '

electrical power transients.

Two undervoltage relays (train A and B) sense the
voltage on the motorside of each RCP breaker. )h/'' Actuation of either relay provides a single channel j
input for that pump (bus) to the 2/4 reactor trip
logic consisting of a combination of RCP No. 1 or RCP j
No. 2 and RCP No. 3 or RCP No. 4. i

The Trip Setpoint is equal to 70% of bus voltage and
the Allowable Value is equal to 69% of bus voltage.

The LC0 requires two Undervoltage RCPs channels per I

bus to be OPERABLE (one per RCP). l

In MODE 1 above the P-7 setpoint, the Undervoltage RCP
trip must be OPERABLE. Below the P-7 setpoint, all
reactor trips on loss of flow are automatically
blocked since no conceivable power distributions could
occur that would cause a DNB concern at this low power
level. Above the P-7 setpoint, the reactor trip on
low voltage in two or more RCS loops is automatically
enabled.

(continued)
.
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BASES

APPLICABLE 12. Underfreauency Reactor Coolant Pumps
SAFETY ANALYSES,
LCO, and The Underfrequency RCPs reactor trip Function ensures
APPLICABILITY that protection is provided against violating the DNBR

(continued) limit due to a loss of flow in two or more RCS loops
from a major network frequency disturbance. An
underfrequency condition will slow down the pumps,
thereby reducing their coastdown time following a pump
trip. The proper coastdown time is required so that
reactor heat can be removed immediately after reactor
trip. The frequency of each RCP bus is monitored.
Above the P-7 setpoint, a loss of frequency detected
on two RCP buses will initiate a reactor trip and open
the reactor coolant pump breakers. 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.

Two underfrequency relays (train A and B) sense the
frequency on the motorside of each RCP breaker.
Actuation of either relay provides a single channel
input for that pump (bus) to the 2/4 reactor trip
logic consisting of a combination of RCP No. 1 or RCP
No. 2 and RCP No. 3 or RCP No. 4.

The LCO requires two Underfrequency RCPs channels per
bus to be OPERABLE (one per RCP).

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 no conceivable power distributions could
occur that would cause a DNB concern at this low power
level. Above the P-7 setpoint, the reactor trip on
underfrequency in two or more RCS loops is
automatically enabled.

i

!

(continued)
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APPLICABLE 13. Steam Generator Water Level - Low Low
SAFETY ANALYSES,
LCO, and (LOOP 1 LOOP 2 LOOP 3 LOOP 4

APPLICABILITY LI-0517 LI-0527 LI-0537 LI-0547
'

(continued) LI-0518 LI-0528 LI-0538 LI-0548
LI-0519 LI-0529 LI-0539 LI-0549
LI-0551 LI-0552 LI-0553 LI-0554)

NOTE: SG Water Level channels are also required !

OPERABLE by the Post Accident Monitoring Technical |
Specification. The setpoints are given in percent of i

1narrow range instrument span.

The SG Water Level - Low Low trip Function ensures that
protection is provided against a loss of heat sink and
actuates the AFW System prior to uncovering the SG
tubes. The SGs are the heat sink for the reactor. In
order to act as a heat sink, the SGs must contain a
minimum amount of water. A narrow range low low level
in any SG is indicative of a loss of heat sink for the
reactor. The 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 performs the ESFAS
function of starting the AFW pumps on low low SG
level.

The LC0 requires four channels of SG Water Level - Low
Low per SG to be OPERABLE for four loop units in which
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 only in operation in MODE 1 or 2. The AFW
System is the safety related backup source of water to
ensure that the SGs renain the heat sink for the
reactor. During normal startups and shutdowns, the
AFW System provides feedwater to maintain SG level.
In MODE 3, 4, 5, or 6, the SG Water Level - Low Low

(continued)
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APPLICABLE 13. Steam Generator Water Level - Low Low (continued) .

SAFETY ANALYSES,
'

.

LCO, and Function does not have to be OPERABLE because the MFW
APPLICABILITY System is not in operation and the reactor is not

operating or even critical. Decay heat removal is ;
accomplished by the AFW System in MODE 3 and by the |

Residual Heat Removal (RHR) System in MODE 4, 5, or 6. '

14. Turbine Trio

(PT-6161,PT-6162,PT-6163)

a. Turbine Trio - Low Fluid Oil Pressure

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-9 setpoint, approximately 50% power, .

will not actuate a reactor trip. Three pressure I
switches monitor the control oil pressure in the 1

Turbine Electrohydraulic Control System. A low
pressure condition sensed by two-out-of-three
pressure switches will actuate a reactor trip.

i

These pressure switches do not provide any input I

Ito 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 RCb
integrity is ensured by the pressurizer safety
valves.

The LC0 requires three channels of Turbine
Trip - Low Fluid Oil Pressure to be OPERABLE in
MODE 1 above P-9.

(continued)
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APPLICABLE a. Turbine Trio - Low Fluid Oil Pressure
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY Below the P-9 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 Stop 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-9 setpoint, approximately 50% power. Below
the P-9 setpoint this action will not actuate a-

reactor trip. 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

m) 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 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. 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 all closed, a reactor
trip is initiated.

The LSSS for this Function is set to assure
channel trip occurs when the associated stop
valve is not fully open (approximately 3.3%
closed).

The LC0 requires four Turbine Trip - Turbine Stop
Valve Closure channels, one per valve, to be

(continued)

,
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APPLICABLE b. Turbine Trio -- Turbine Stoo Valve Closure
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY OPERABLE in MODE 1 above P-9. All four channels

must trip to cause reactor trip.

Below the P-9 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 In.iection Inout 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
automatic actuation logic will initiate a reactor trip
upon any signal that initiates SI. Reactor trip is
not credited in the large break LOCA analysis.
However, other transients and accidents take credit

for varying levels of ESF performance and rely upon
rod insertion, except for the most reactive rod that
is assumed to be fully withdrawn, to ensure reactor
shutdown. Therefore, a reactor trip is initiated
every time an SI signal is present.

Trip Setpoint and Allowable Values are not applicable
to this Function. The SI Input is provided by relay
in the ESFAS. Therefore, there is no measurement
signal with which to associate an LSSS.

The LC0 requires two channels of SI Input from ESFAS
to be OPERABLE in MODE 1 or 2.

A reactor trip is initiated every time an SI signal is
present. Therefore, this trip Function must be
OPERABLE in MODE 1 or 2, when the reactor is critical,
and must be shut down in the event of an accident. In
MODE 3, 4, 5, or 6, the reactor is not critical, and
this trip Function does not need to be OPERABLE.

(continued)

Vogtle Units 1 and 2 B 3.3-28 Revision No. O



a

RTS Instrumentation
B 3.3.1

BASES

APPLICABLE 16. Reactor Trio System Interlocks

SAFETY ANALYSES,
LCO, and Reactor protection interlocks are provided to ensure
APPLICABILITY reactor trips are in the correct configurati'on for the

(continued) 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, i

the interlock Functions do not need to be OPERABLE |
when the associated reactor trip functions are outside !
the applicable MODES. These are:

a. Intermediate Ranae Neutron Flux. P-6

The Intermediate Range Neutron Flux, P-6
interlock (NI-0035B, D, & E, NI-00368. D, & G) is
actuated when any NIS intermediate range channel
goes approximately one decade above the minimum
channel reading. If both channels drop below the
setpoint, the permissive will automatically be
defeated. The LC0 requirement for the P-6
interlock ensures that the following Functions
are performed:

on increasing power, the P-6 interlock*

allows the manual block of the NIS Source ;

Range, Neutron Flux reactor trip. This j
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
removed; and

on decreasing power, the P-6 interlock*

automatically energizes the NIS source
range detectors and enables the NIS Source
Range Neutron Flux reactor trip.

The LC0 requires two channels of Intermediate
Range Neutron Flux, P-6 interlock to be OPERABLE
in MODE 2 when below the P-6 interlock setpoint.

A (continued)O
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APPLICABLE a. Intermediate Ranae Neutron Flux. P-6 (continued)
SAFETY ANALYSES,
LCO, and Above the P-6 interlock setpoint, the NIS Source
APPLICABILITY 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 i
have to be OPERABLE because the NIS Source Range
is providing core protection.

b. Low Power Reactor Trips Block. P-7

The Low Power Reactor Trips Block, P-7 interlock
is actuated by input from either the Power Range
Neutron Flux, P-10, or the Turbine Impulse
Pressure, P-13 interlock. The LCO requirement
for the P-7 interlock ensures that the following
Functions are performed:

1

(1) on increasing power, the P-7 interlock |

automatically enables reactor trips on the i
following Functions:

Pressurizer Pressure - Low;
,

*

1

Pressurizer Water Level - High;*

Reactor Coolant Flow - Low (Two Loops);*

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.

(2) on decreasing power, the P-7 interlock
automatically blocks reactor trips on the'

| following Functions:
;

|

(continued)
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APPLICABLE b. Low Power Reactor Trips Block. P-7 (continued)
SAFETY ANALYSES,

Pressurizer Pressure - Low;LCO, and *
'

APPLICABILITY
Pressurizer Water Level - High;*

Reactor Coolant Flow - Low (Two Loops);*

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.

The P-7 interlock is a logic Function with train
and not channel identity. Therefore, the LC0
requires one channel per train of Low Power
Reactor Trips Block, P-7 interlock to be OPERABLE

~~'s in MODE 1.
(O

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.

c. Power Ranae Neutron Flux. P-8

The Power Range Neutron Flux, P-8 interlock
(NI-0041B & C, NI-0042B & C, NI-0043B & C,
NI-0044B & C) is actuated at approximately 48%
power as determined by two-out-of-four 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 on increasing power. The LC0 requirement
for this trip Function ensures that protection is
provided against a loss of flow in any RCS loop
that could result in DNB conditions in the core

O (continued)
()
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APPLICABLE c. Power Rance Neutron Flux. P-8 (continued) i

ISAFETY ANALYSES,
.

LCO, and when greater than approximately 48% power. Oni

APPLICABILITY decreasing power, the reactor trip on low flow ini

| any loop is automatically blocked.
1

| The LC0 requires four channels of Power Range
'

| Neutron Flux, P-8 interlock to be OPERABLE in
i MODE 1.

In MODE 1, a loss of flow in one RCS loop could,

| result in DNB conditions, so the Power Range
Neutron Flux, P-8 interlock must be OPERABLE. In
MODE 2, 3, 4, 5, or 6, this function does not

| have to be OPERABLE because the core is not
| producing sufficient power to be concerned about

- DNB conditions.

d. Power Range Neutron Flux P-9
i

The Power Range Neutron Flux, P-9 interlock
(NI-0041B & C, NI-00428 & C, NI-00438 & C,

,

| NI-0044B & C) is actuated at approximately 50% '

power as determined by two-out-of-four NIS power
I range detectors. The LCO requirement for this '

Function ensures that the Turbine Trip - Low
Fluid Oil Pressure and Turbine Trip - Turbine
Stop Valve Closure reactor trips are enabled
above the P-9 setpoint. Above the P-9 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-9 setpoint, to minimize
the transient on the reactor.

The LC0 requires four channels of Power Range
Neutron Flux, P-9 interlock to be OPERABLE in
MODE 1.

In MODE 1, a turbine trip could cause a load
rejection beyond the capacity of the Steam Dump
System, so the Power Range Neutron Flux interlock
must be OPERABLE. In MODE 2, 3, 4, 5, or 6, this
Function does not have to be OPERABLE because the

(continued)
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APPLICABLE d. Power Ranae Neutron Flux. P-9 (continued)
SAFETY ANALYSES,
LCO, and reactor is not at a power level sufficient to
APPLICABILITY have a load rejection beyond the capacity of the

Steam Dump System.

e. Power Ranae Neutron Flux. P-10

The Power Range Neutron Flux, P-10 interlock
(NI-0041B & C, NI-0042B & C, NI-0043B & C,
NI-0044B & C) 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 LC0 requirement for the P-10 interlock
ensures that the following Functions are
performed:

on increasing power, the P-10 interlock*

allows the operator to manually block the
Intermediate Range Neutron Flux reactor

O 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 the operator to manually block the
Power Range Neutron Flux - Low reactor
trip;

on increasing power, the P-10 interlocke

automatically 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 to the P-7 interlock; and

on decreasing power, the P-10 interlock*

automatically enables the Power Range
Neutron Flux - Low reactor trip and the
Intermediate Range Neutron Flux reactor
trip (and rod stop).

(continued)

,
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BASES

APPLICABLE e. Power Range Neutron Flux. P-10 (continued)
SAFETY ANALYSES,
LCO, and The LC0 requires four channels of Power Range
APPLICABILITY Neutron 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.

f. Turbine Impulse Pressure. P-13

The Turbine Impulse Pressure, P-13 interlock
(PI-0505, PI-0506) is actuated when the pressure
in the first stage of the high pressure turbine
is greater than approximately 10% of the rated
full load pressure. This is determined by
one-out-of-two pressure detectors. The LC0
requirement for this Function ensures that one of
the inputs to the P-7 interlock is available.

The LC0 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 reactor trips enabled by P-7 are not
required.

17. Reactor Trio Breakers

This trip Function applies to the RTBs exclusive of
individual trip mechanisms. The LC0 requires two
OPERABLE trains of trip breakers. A trip breaker

(continued)
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| APPLICABLE 17. Reactor Trio Breakers (continued)

SAFETY ANALYSES,
LCO, and train consists of all trip breakers associated with a
APPLICABILITY single RTS logic train that are racked in, c'lcsed, and

capable of supplying power to the Rod Control System.
Thus, the train may consist of the main breaker,
bypass breaker, or main breaker and bypass breaker,
depending upon the system configuration. Two OPERABLE
trains ensure no single random failure can disable the
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 '

Rod Control System is capable of rod withdrawal.
|

18. Reactor Trio Breaker Undervoltaae and Shunt Trio
Mechanisms

The LC0 requires both the Undervoltage and Shunt Trip :

O Mechanisms to be OPERABLE for ecch RTB that is in i

d service. The trip mechanisms are not required to be
OPERABLE for trip breakers that are open, racked out,
incapable of supplying power to the Rod Control
System, or declared inoperable under Function 17 I
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. :

IThese 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 i

RTBs and associated bypass breakers are closed, and
the Rod Control System is capable of rod withdrawal. 4

19. Automatic Trio Loaic

The LC0 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

C (continued)
G)|

|'
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|
APPLICABLE 19. Automatic Trio Loaic (continued)

| SAFETY ANALYSES,
LCO, and coil to trip the breaker open when needed. Each RTB
APPLICABILITY is equipped with a bypass breaker to allow testing of

I the trip breaker while the unit is at power. The
i reactor trip signals generated by the RTS Automatic j

Trip Logic cause the RTBs and associated bypass
breakers to open and shut down the reactor.

The LC0 requires two channels of RTS Automatic Trip |
Logic to be OPERABLE. Having two OPERABLE channels
ensures that random failure of a single logic channel
will not prevent reactor trip.

These trip Functions must be OPERABLE in MODE 1 or 2
when the reactor is critical. In MODE 3, 4, or 5,

~ ~

these RTS trip" Functions must be OPERABLE when the ;

| RTBs or associated bypass breakers are closed, and the i

Rod Control System is capable of rod withdrawal.

The RTS instrumentation satisfies Criterion 3 of the l

NRC Policy Statement.
|

O
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 i
Function listed in Table 3.3.1-1. |

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
LC0 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, LC0 3.0.3 must be

j immediately entered if applicable in the current MODE of
operation.

(continued)
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ACTIONS A.1;

(continued)
|

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 t'his Function. With one channel inoperable, the
inoperable channel must be restored to OPERABLE status
within 48 hours. In this Condition, the remaining 0PERABLE

'

j
channel is adequate to perform the safety function.

The Completion Time of 48 hours is reasonable considering |

that there are two automatic actuation channels and another .

1O manual initiation channel 0PERABLE, and the low probability
V 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 Condition B is
no longer applicable. To achieve this status, the unit must
be brought to at least MODE 3 within 6 additional hours
(54 hours total time). The 6 additional hours to reach
MODE 3 is reasonable, based on operating experience, to ;
reach MODE 3 from full power operation in an orderly manner i

and without challenging unit systems. With the unit in |
MODE 3, Condition C applies to this trip function. i

C.1 and C.2

Condition C applies to the following reactor trip Functions
in MODE 3, 4, or 5 with the RTBs closed and the CRD System
capable of rod withdrawal:

(continued)
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ACTIONS C.1 and C.2 (continued)

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 MODE 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.

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 0.3

Condition D applies to the Power Range Neutron Flux - High
F90Ction.

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 partial trip condition requiring only one-out-
of-three logic for actuation. The 6 hours allowed to place
the inoperable channel in the tripped condition is justified
in WCAP-10271-P-A (Ref. 7).

In addition to placing the inoperable channel in the tripped
condition, THERMAL POWER must be reduced to s 75% RTP within
12 hours. Reducing the power level prevents operation of

(continued)
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ACTIONS D.1.1. D.1.2. D.2.1. D.2.2. and 0.3 (continued)

the core with radial power distributions beyond the design
limits. With one of the NIS power range detectors
inoperable, 1/4 of the radial power distribution monitoring
capability is lost.

As an alternative to the above actions, the inoperable
channel can be placed in the tripped condition within 6
hours and the QPTR monitored once every 12 hours as per SR
3.2.4.2, QPTR verification. Calculating QPTR 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 the 12 hour Frequency are consistent with LC0
3.2.4, " QUADRANT POWER TILT RATIO (QPTR)."

If the Required Actions described above cannot be met within
the specified Completion Times, the unit must be placed in a
MODE where this Function is no longer required OPERABLE. An
additional 6 hours beyond the Completion Time for Required ,

Action D.1.1 and Required Action D.2.1 are allowed to place ]
("% the unit in MODE 3. Six hours is a reasonable time, based

on operating experience, to reach MODE from full power in ans

order manner and without challenging unit systems. If

Required Actions D.2.2 cannot be completed within their
allowed Completion Times, LC0 3.0.3 must be entered.

The Required Actions have beeri modified by a Note that
allows placing a channel in the bypass condition for up to
4 hours while performing routine surveillance testing of
other channels. With one channel inoperable, the Note
allows routine surveillance testing of another channel with
a channel in bypass. The Note also allows placing a channel
in the bypass condition to allow setpoint adjustments when
required to reduce the Power Range Neutron Flux - High
setpoint in accordance with other Technical Specifications.
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 3.2.4.1 to be performed if the Power Range 1

Neutron Flux input to QPTR becomes inoperable. Failure of a
component in the Power Range Neutron Flux channel which
renders the High Flux Trip function inoperable may not
affect the capability to monitor QPTR. As such, determining

(continued)
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ACTIONS D.1.1. D.1.2. D.2.1. 0.2.2. and 0.3 (continued)

QPTR using the 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;*

Overpower AT;*

Power Range Neutron Flux - High Positive Rate;*

Pressurizer Pressure - High; and*

SG Water Level - Low Low.*

A known inoperable channel must b'e placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition
requiring only one-out-of-two logic for actuation of the
two-out-of-three trips and one-out-of-three logic for
actuation of the two-out-of-four trips. The 6 hours allowed
to place the inoperable channel in the tripped condition is
justified in Reference 7.

If the operable channel cannot be placed in the trip
condition within the specified Completion Time, the unit

I must be placed in a MODE where these Functions are not
| required OPERABLE. An additional 6 hours is allowed to I

place the unit in MODE 3. Six hours is a reasonable time, |
based on operating experience, to place the unit in MODE 3 |

. from full power in an orderly manner and without challenging |

| unit systems.
|

| The Required Actions have been modified by a Note that
allows placing a channel in the bypassed condition for up to
4 hours while performing routine surveillance testing. With

! one channel inoperable, the Note allows routine surveillance

(continued)
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ACTIONS E.1 and E.2 (continued)

testing of another channel with a channel in bypass. 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, 24 hours are |
i 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 l
when the power level is above the capability of the source j
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
(N) 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 be 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

Condition G applies to two inoperable Intermediate Range
Neutron Flux trip channels 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
,

I

(continued) |
,
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ACTIONS G.1 and G.2 (continued)

are to suspend operations involving positive reactivity
additions immediately. However, this does not pr'eclude
actions to maintain or increase reactor vessel inventory or
place the unit in a safe conservative condition provided the
required SDM is maintained. The suspension of positive
reactivity additions will preclude any power level increase
since there are no 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 Neutrcn 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 chantiels 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.

I.1

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.

(continued)
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ACTIONS I.1 (continued)

This will preclude any power escalation. With only one
source range channel 0PERABLE, core protection is'r, eve ely
reduced and any actions that add positive reactivity to the
core must be suspended immediately. However, this does not
preclude actions to maintain or place the unit in a safe
conservative condition provided the required SDM is
maintained.

J.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, below P-6, the
NIS source range performs the monitoring and protection
functions. With both source range channels inoperable, the
RTBs must be opened inanediately. 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 i: allowed to restore it to an OPERABLE
status. If the channel cannot be returned to an OPERABLE
status,1 additional hour i 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
additional hour to open the RTBs, are justified in
Reference 7.

; (continued)

!
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ACTIONS L.1
(continued)

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 the monitoring and protection
functions. 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. However, this does not
preclude actions to maintain or increase reactor vessel
inventory or place the unit in a safe conservative condition
provided the required SDM is maintained. Note that the
source range also continues to provide input to the high
flux at shutdown alarm (HFASA - LC0 3.3.8). LCO 3.3.8
requires that the HFASA receive input from two source range
channels for the HFASA to be OPERABLE.

M.1 and M.2

Condition M applies to the following reactor trip Functions:

Pressurizer Pressure - Low;*

Pressurizer Water Level - High;*

Reactor Coolant Flow - Low (Two Loops);*

Undervoltage RCPs; and*

Underfrequency RCPs.*

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours. Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate
a 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 transients are slow crough for manual action, and for
the other functions DNB is 1ot as serious a concern due to
the Low Power Level. The o hours allowed to place the
channel in the tripped a .idition is justified in

(continued)
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ACTIONS M.1 and M.2 (continued)

Reference 7. An additional 6 hours is allowed to reduce
THERMAL POWER to below P-7 if the inoperable chanhel cannot
be restored to OPERABLE status or placed in trip within the
specified Completion Time.

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 oy two Notes. Note 1
applies only to the RCP undervoltage and underfrequency
instrument functions. These functions do not have installed
bypass capability. Therefore, the allowance to place these
instrument channels in bypass is more limited. Note 1

| allows the inoperable undervoltage or underfrequency
instrument channel to be bypassed for up to 4 hours for
surveillance testing of other channels.

Note 2 allows placing a channel in the bypassed condition
for up to 4 hours while performing routine surveillancei

testing. Note 2 applies to all Condition M instrument-
functions except RCP undervoltage and underfrequency. With
one channel inoperable, Note 2 allows routine surveillance

j testing of another channel with a channel in bypass. The
' 4 hour time limit of both Notes is justified in Reference 7.

| N.1 and N.2

Condition N applies to the Reactor Coolant Flow - Low
(Single Loop) reactor trip Fu.1ction. With one channel !

inoperable, the inoperable chanrel mest 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 Th % AL POWER must be reduced below the P-8
setpoint within the next 4 hours. This places the unit in a
MODE where the LC0 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
,

I '

i

i

I (continued)
.
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i ACTIONS N.1 and N.2 (continued) :
1 i

'

additional hours allowed to reduce THERMAL POWER to below
'the P-8 setpoint are justified in Reference 7. |

!
The Required Actions have been modified by a Note that |

allows placing a channel in the bypassed condition for up to l
4 hours while performing routine surveillance testing. With |
one channel inoperable, the Note allows routine surveillance |,

| testing of another channel with a channel in bypass. The 4 !

! hour time limit is justified in Reference 7. l

|

0.1 and 0.2,

Condition 0 applies to Turbine Trip on Low Fluid Oil
| Pressure. With one channel inoperable, the inoperable
; channel must be placed in the trip condition within 6 hours. i

If placed in the tripped condition, this results in a !
partial trip condition requiring only one additional channel
to initiate a reactor trip. If the channel cannot be
restored to OPERABLE status or placed in the trip condition,
then power must be reduced below the P-9 setpoint within the 3,
next 4 hours. The 6 hours allowed to place the inoperable y
channel in the tripped condition and the 4 hours allowed for
reducing power are justified in Reference 7.

The Required Actions have been modified by a Note that
allows placing a channel in the bypassed condition for up to
4 hours while performing routine surveillance testing. With
one channel inoperable, the Note allows routine surveillance
testing of another chanrel with a channel in bypass. The
4 hour time limit is justified in Reference 7.

P.1 and P.2

Condition P applies to the Turbine Trip on Stop Valve
Closure. With one or more channels inoperable, the
inoperable channels must be placed in the trip condition
within 6 hours. Since all the valves must be tripped (not
fully open) in order for the reactor trip signal to be
generated, it is acceptable to place more than one Turbine
Stop Valve Closure channel in the tripped condition. If a
channel cannot be restored to OPERABLE status or placed in

(continued)
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ACTIONS P.1 and P.2 (continued)

the trip condition, then power must be reduced below the P-9
setpoint within the next 4 hours. The 6 hours allowed to
place an inoperable channel in the tripped condition and the
4 hours allowed for reducing power are justified in
Reference 7.

0.1 and 0.2

Condition Q applies to the SI Input from ESFAS reactor trip
and the RTS Automatic Trip Logic in MODES 1 and 2. These
actions address the channel orientation of the RTS for these
Functions. With one channel inoperable, 6 hours are 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 considering that in this
Condition, the remaining 0PERABLE 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 is reasonable, based on operating experience, to

p reach MODE 3 from full power in an orderly manner and
h without challenging unit systems.

The Required Actions have been modified by a Note that
allows bypassing one channel up to 4 hours for surveillance
testing, provided the other train is OPERABLE.

R.1 and R.2

Condition R applies to the P-6 interlock. With one or more
channels inoperable for one-out-of-two 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 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

(")'\ (continued)
L
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ACTIONS R.1 and R.2 (continued)

LC0 3.0.3 for shutdown actions in the event of a complete
loss of RTS Function. '

S.1 and S.2

Condition S applies to the P-7, P-8, P-9, P-10, and P-13
interlocks. With one or more channels inoperable for
one-out-of-two or two-out-of-four coincidence logic, the
associated interlock must be verified to be in its required
state for the existing unit condition within 1 hour or
THERMAL POWER must be reduced to less than the affected
interlock setpoint within the next 6 hours. These actions
are conservative for the case where power level is being
raised. Verifying the interlock status manually
accomplishes the interlock's Function. The Completion Time
of 1 hour is based on operating experience and the minimum
amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 2 from full power in an orderly
manner and without challenging unit systems.

T.1 and T.2

Condition T applies to the RTBs in MODES 1 and 2. These
actions address the train orientation of the RTS for the
RTBs. With one channel inoperable, 1 hour is allowed to
restore the train to OPERABLE status or the unit must be
placed in MODE 3 within the next 6 hours. The Completion
Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging unit systems. The 1 hour and
6 hour Completion Times are equal to the time allowed by
LC0 3.0.3 for shutderin actions in the event of a complete
loss of RTS Funct m . Placing the unit in MODE 3 removes
the requirement for this particular Function.

The Required Actions have been modified by two Notes.
Note 1 allows one channel to be bypassed for up to 2 hours
for surveillance testing, provided the other channel is
OPERABLE. Note 2 allows one RTB to be bypassed for up to 2
hours for maintenance on undervoltage or shunt trip

(continued)
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| ACTIONS T.1 and T.2 (continued)
! I

mechanisms if the other RTB train is OPERABLE. The 2 hour
time limit is justified in Reference 7. '

:

|

| U.1 and U.2
i

|

| Condition U applies to the RTB Undervoltage and Shunt Trip |

Mechanisms, or diverse trip features, in MODES 1 and 2. I|

With one of the diverse trip features inoperable, it must be
restored to an OPERABLE status within 48 hours or the unit
must be pisced in a MODE where Condition U is no longer
applicable. This is accomplished by placing the unit in

.

MODE 3 within the next 6 hours (54 hours total time). The!

Completion Time of 6 hours is a reasonable time, based on
| operating experience, to reach MODE 3 from full. power in an
I orderly manner and without challenging unit systems. With
| the unit in MODE 3, Condition C applies to this trip
' function. 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 perfonning maintenance of,

the diverse features is 2 hours for the reasons stated under
Condition T.

If two diverse trip features become inoperable in the same
RTB, that RTB becomes inoperable upon discovery of the
second inoperable trip feature.

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.

I

V.1

Condition V corresponds to a level of degradation in the RTS ,

that causes a required safety function to be lost. When i

more than one Condition of this LC0 is entered, and this |

| results in the loss of automatic reactor trip capability,
the unit is in a condition outside the accident analysis.

, (continued) j

| |
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ACTIONS V.1 (continued)

Therefore, no additional time is justified for continued
operation. LC0 3.0.3 must be entered immediately' to
commence a controlled shutdown.

SURVEILLANCE The SRs for each RTS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions.

Note that each channel of process protection supplies both
trains of the RTS. When testing Channel I, Train A and
Train B must be examined. Similarly, Train A and Train B
must be examined when testing Channel II, Channel III, and
Channel IV (if applicable). The CHANNEL CALIBRATION and
COTS are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

SR 3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the |instrumentation continues to operate properly between each
CHANNEL CALIBRATION. ;

Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties,
including indication and readability. If a channel is

,

I

(continued)
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SURVEILLANCE SR 3.3.1.1 (continued)
REQUIREMENTS

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

SR 3.3.1.2 compares the calorimetric heat balance
calculation to the NIS channel output every 24 hours. If

the calorimetric exceeds the NIS channel output by > 2% RTP,
! the NIS is not declared inoperable, but must be adjusted.

If the NIS channel output cannot be properly adjusted, the
channel is declared 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 power is > 2% RTP.
The second Note clarifies that this Surveillance is required
only if reactor power is 215% RTP and that 12 hours is
allowed for performing the first Surveillance after reaching
15% RTP. At lower power levels, calorimetric data are
inaccurate.

The Frequency of every 24 hours is adequate. It is based on
unit operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate the change in the
absolute difference between NIS and heat balance calculated
powers rarely exceeds 2% in any 24 hour period.

In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in
channel outputs.

l

i

i b' (continued) !f
|

|
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SURVEILLANCE SR 3.3.1.3
REQUIREMENTS

(continued) SR 3.3.1.3 compares the incore system to the NIS channel
output every 31 EFPD. If the absolute differenc6 is 2 3%,
the NIS channel is still OPERABLE, but must be readji.sted.
If the NIS channel cannot be properly readjusted., the
channel is declared inoperable. This surveillance is
primarily performed to verify the f(AFD) input to the
overtemperature AT function.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the
excore NIS channel shall be adjusted to be consistent with
the core average axial offset if the absolute difference
is 2 3%. Note 2 clarifies that the Surveillance is required
only if reactor power is 215% RTP and that 24 hours is
allowed for performing the first Surveillance after reaching
15% RTP.

Axial offset is the difference between the power in the top
half of the core and the bottom half of the core expressed
as a fraction (percent) of the total power being produced by
the core. Mathematically, it is expressed as:

( Flux, -Flux,)
A0 = 100 x '

(Power) (Flux, + Flux,)

where Flux. = neutron flux at the top of the core, and

Flux 3 = neutron flux at the bottom of the core

The relationship between AFD and axial offset is:

AfD = A0 x (Power (%)/100) |

AFD as displayed on the main control board and as determined
by the plant computer use inputs from the power range NIS
detectors which are located outside the reactor vessel.
Axial offset is measured using incore detectors.

The surveillance assures that the AFD as displayed on the
main control board and as determined by the plant computer
is within 3% of the AFD as calculated from the axial offset
equation. Agreement is required so that the reactor is'

operated within the bounds of the safety analysis regarding
axial power distribution.

l

(continued)
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SURVEILLANCE SR 3.3.1.3 (continued)
REQUIREMENTS

The Frequency of every 31 EFPD is adequate. It i_s 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 TAD 0T 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
independence test for bypass breakers is included in !

SR 3.3.1.13. The bypass breaker test shall include a local

b] shunt trip. A Note has been added to indicate that this
test must be performed on the bypass breaker prior to
placing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,
considering instrument reliability and operating history
data.

SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The 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.

(] (continued)
C/
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SURVEILLANCE SR 3.3.1.6 '

REQUIREMENTS ,

(continued) SR 3.3.1.6 is a calibration of the excore channels d.o the I

incore channels. If the measurements do not agre'e, the ,

excore channels are not declared inoperabic but must bc |calibrated to agree with the incore detector measurements. .

If the excore channels cannot be adjusted, the channels are
declared inoperable. This surveillance is primarily
performed to verify the f(AFD) input to the overtemperature
AT function.

Two Notes modify SR 3.3.1.6. Note 1 states that this
Surveillance is required only if reactor power is > 75% RTP |

and that 7 days is allowed for performing the first
surveillance after reaching 75% RTP. Note 2 states that
neutron detectors are excluded from the calibration.

The Frequency of 92 EFPD is adequate. It is based on
,

industry operating experience, considering instrument |reliability and operating history data for instrument drift.

SR 3.3.1.7 |

SR 3.3.1.7 is the performance of a COT every 92 days.

A COT is performed on each required channel to ensure the
entire channel will perform the intended Function.
Setpoints must be within the Allowable Values specified in
Table 3.3.1-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions
of the current unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of
Reference 7.

| This Surveillance Requirement is modified by two Notes that
apply only to the Source Range instrument channels. Note 1
requires that the COT include verification that interlocks
P-6 and P-10 are in the required state for the existing unit

(continued)
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SURVEILLANCE SR 3.3.1.7 (continued)
REQUIREMENTS .

conditions. Note 2 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 delay for the
performance of this SR to meet the applicability
requirements in Mode 3. This delay allows time to open the
RTBs in Mode 3 after which this SR is no longer required to
be performed. If the unit is to be in Mode 3 with the RTBs
closed for greater than 4 hours, this surveillance must be
completed prior to the expiration of the 4 hours.

'

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 the frequency is prior to reactor
startup. This SR is not required to be met when reactor
power is decreased below P-10 (10% RTP) or when MODE 2 is

O-
entered from HODE 1 during controlled shutdowns. The
Surveillance is modified by a Note that specifies this
surveillance can be satisfied by the performance of a C0T
within 31 days prior to reactor startup. This test ensures
that the NIS source range, intermediate range, and power
range low setpoint channels are OPERABLE prior to taking the
reactor critical.

SR 3.3.1.9

SR 3.3.1.9 is the performance of a TAD 0T 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 TAD 0T. Since this SR applies to RCP
undervoltage and underfrequency relays, setpoint
verification requires elaborate bench calibration and is
accomplished during the CHANNEL CALIBRATION. ,

(continued)
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SURVEILLANCE SR 3.3.1.10
REQUIREMENTS

(continued) A CHANNEL CALIBRATION is performed every 18 month.s or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the unit specific setpoint methodology. The
difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

The Frequency of 18 months is based on the assumption of an
18 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint methodology for
some instrument functions, and the need to perform this
Surveillance for some instrument functions under the
conditions that apply during a plant outage and the
potential for an unplanned plant transient if the i

Surveillance were performed at power. Operating experience I

has shown these components usually pass the Surveillance &
when performed on the 18 month Frequency. W
SR 3.3.1.10 is modified by a Note stating that this test
shall include verification that the time constants are
adjusted to the prescribed values where applicable.

SR 3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.10, every 18 months. This SR is
modified by two Notes. Note 1 states that neutron detectors
are excluded from the CHANNEL CALIBRATION. The CHANNEL
CALIBRATION for the power range neutron detectors consists
of a normalization of the detectors based on a power
calorimetric and flux map performed above 50% RTP. The
CHANNEL CALIBRATION for the source range and intermediate
range neutron detectors consists of obtaining the detectori

plateau or preamp discriminator curves and evaluating those
curves. Note 2 states that the plateau voltage verification

|

(continued)

t
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BASES

SURVEILLANCE SR 3.3.1.11 (continued)
REQUIREMENTS

is not required for the NIS power range and intermediate
|

detectors for entry into MODE 2 or 1 because the ' unit must
be in at least MODE 2 to perform the test for thei

| intermediate range detectors and MODE 1 for the power range
detectors. 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 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 COT of RTS interlocks
every 18 months.

The Frequency is based on the known reliability of the
interlocks and the multichannel redundancy available, and

A has been shown to be acceptable through operating
experience.'

SR 3.3.1.13

SR 3.3.1.13 is the performance of a TADOT of the Manual
Reactor Trip and the SI Input from ESFAS. This TAD 0T is as
described in SR 3.3.1.4, except that the test is performed
every 18 months.

The manual reactor trip TAD 0T shall independently verify the
OPERABILITY of the undervoltage and shunt trip circuits for
the manual reactor trip function. This test shall also
verify the OPERABILITY of the Bypass breaker trip
circuit (s), including 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.

( (continued)

!
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SURVEILLANCE SR 3.3.1.13 (continued)
REQUIREMENTS

The SR is modified by a Note that excludes verification of
setpoints from the TAD 0T. The Functions affected have no
setpoints associated with them.

SR 3.3.1.14

SR 3.3.1.14 is the performance of a TAD 0T of the turbine
stop valve closure Turbine Trip Functions. This TAD 0T is as
described in SR 3.3.1.4, except that this test is performed
after each entry into MODE 3 for a unit shutdown and prior
to exceeding the P-9 interlock trip setpoint. A Note states
that this Surveillance is not required 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 I

reactor at power and must therefore be performed prior to
reactor startup.

O
SR 3.3.1.15

SR 3.3.1.15 verifies that the individual channel / train
actuation respoase times are less than or equal to the
maximum values assumed in the accident analysis. Response
time testing acceptance criteria are included in FSAR,
Chapter 16 (Ref. 8). 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 i

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 |
FSAR 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

(continued) g
Vogtle Units 1 and 2 B 3.3-58 Revision No. 0

|



. _ . _. . _ _ . -. -. .. - _ _ _ - . - . _

RTS Instrumentation
B 3.3.1

BASES

SURVEILLANCE SR 3.3.1.15 (continued)
REQUIREMENTS

calculated assuming the time constants are set at their
nominal values. The response time may be measure'd 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.
Response times cannot be detennined 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 3.3.1.15 is modified by a Note stating that neutron
detectors are excluded from RTS RESPONSE TIME testing. This
Note is necessary because of the difficulty in generating an
appropriate detector input signal. Excluding the detectors l

is acceptable because the principles of detector operation
ensure a virtually instantaneous response.

SR 3.3.1.16

SR 3.3.1.16 is the performance of a C0T for the low fluid
oil pressure portion of the Turbine Trip Functions as
described in SR 3.3.1.7 except that the Frequency is after
each entry into MODE 3 for a unit shutdown and prior to I
exceeding the P-9 interlock trip setpoint. The surveillance )
is modified by two Notes. Note 1 states that the i

surveillance may be satisfied if performed within the |
previous 31 days. Note 2 states that verification of the
setpoint is not required. The Frequency ensures that the |
turbine trip on low fluid oil pressure channels is OPERABLE '

after each unit shutdown and prior to entering the Mode of
Applicability (above the P-9 power range neutron flux
interlock) for this instrument function.

,

REFERENCES 1. FSAR, Chapter 7.

(continued)
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REFERENCES 2. FSAR, Chapter 6.
(continued)

3. FSAR, Chapter 15.
,

4. IEEE-279-1971.

5. 10 CFR 50.49.

6. WCAP-11269, Westinghouse Setpoint Methodology for
Protection Systems.

7. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.

8. FSAR, Chapter 16.

i

O

,
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B 3.3.2

B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

~

BASES
,

BACKGROUND The ESFAS initiates necessary safety systems, based on the
values of selected unit parameters, to protect against
violating core design limits and the Reactor Coolant System
(RCS) pressure boundary, and to mitigate accidents.

The ESFAS instrumentation is segmented into four distinct
but interconnected modules as identified below:

Field transmitters or process sensors and*

instrumentation: provide a measurable electronic
signal based on the physical characteristics of the
parameter being measured;

Signal processing equipment including analog*

protection system, field contacts, and protection
channel sets: provide signal conditioning, bistable
setpoint comparison, process algorithm actuation,

A compatible electrical signal output to protection
V system devices, and control board / control room /

miscellaneous indications; and

Solid State Protection System (SSPS) including input,*

logic, and output bays: initiates the~
shutdown or engineered safety feature (proper unitESF) actuation
in accordance with the defined logic and based on the
bistable outputs from the signal process control and
protection system.

Sequencer output relays which change state upon the*

applicable ESFAS signal to energize ESF loads powered
by the 4160-V ESF bus: these relays are required to
change state upon the applicable ESFAS signal to
energize ESF loads powered by the 4160-V ESF bus and 1

'in this way they function as ESFAS actuation relays.

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

(continued) i
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BASES

1

BACKGROUND Field Transmitters or Sensors (continued) |
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 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 i
compared against its documented acceptance criteria.

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 discussed in FSAR, Chapter 6 (Ref. 1), Chapter 7 l
(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
evaluation. Channel separation is maintained up to and
through the input bays. However, not all unit parameters
require four channels of sensor measurement and signal
processing. Some unit parameters provide input only to the
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
0PERABLE 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 0PERABLE with a one-out-of-
two logic.

(continued) g
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,

BACKGROUND Sianal Processino Eauipment (centinued)

| 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 th9 required reliability and
redundancy. The circuit must be able to withstand both anI

input failure to the control systen, which may then require
the protection function actuation, and a single failure in

| the other channels providing the protection function
i actuation. Again, a single 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 Reference 2.'

|

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|p; band for CHANNEL CALIBRATION accuracy.

I\/
| The Trip Setpoints used in the bistables are based on the
| analytical limits stated in Reference 2. The selection of

these Trip Setpoints is such that adequate protection is
provided when all sensor and processing time delay,s are
taken into account. To allow for 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), the Trip Setpoints and Allowable Values specified
in Table 3.3.2-1 in the accompanying LC0 are conservatively

| adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the Trip

i Setpoints, including their explicit uncertainties, is
'

provided in the "RTS/ESFAS Setpoint Methodology Study"
(Ref. 6). The actual nominal Trip Setpoint entered into the
bistable is more conservative than that specified by the
Allowable Value to account 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 measured setpoint does not exceed the Allowable
Value, the bistable is considered OPERABLE.

,

4

(continued)
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BACKGROUND Trio Setooints and Allowable Values (continued)

Setpoints in accordance with the Allowable Value ensure that
the consequences of Design Basis Accidents (DBAs) will oe
acceptable, providing the unit is operated from withir, the i

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 l
Iprocessing equipment and setpoint accuracy is within the

specified allowance requirements of Reference 2. Once a
designated channel is taken out of service for testing, a
simulated signal is injected in place of the field
instrument signal. The process equipment for the channel in
test is then tested, verified, and calibrated. SRs for the

|

; channels are specified in the SR section.

The Trip Setpoints and Allowable Values listed in |'Table 3.3.2-1 are based on the methodology described in
Reference 6, which incorporates all of the known
uncertainties applicable for each channel. The magnitudes 1

of these uncertainties are factored into the determination I

of each Trip Setpoint. All field sensors and signal
processing equipment for these channels are assumed to i

operate within the allowances of these uncertainty I

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 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.

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 mainl

control room of the unit.

(continued)
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! BACKGROUND Solid State Protection System (continued)

The bistable outputs from the signal processing equipment
are sensed by the SSPS equipment and combined int 6 logic
matrices that represent combinations indicative of various,

I 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.

| Each SSPS train has a built in testing device that can
automatically test the decision logic matrix functions and
some of the actuation devices while the unit is at power.

,

When any one train is taken out of service for testing, the i
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.
l

The actuation of ESF components is accomplished through |
master and slave relays. The SSPS energizes the masterb relays appropriate for the condition of the unit. Each

V master relay then energizes one or more slave relays, which
then cause actuation of the end devices. The master and
slave relays are routinely tested to ensure operation. 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.

Seauencer Output Relavs

The sequencer output relays which change state to actuate
ESF loads powered by the 4160-V ESF bus function as ESFAS
actuation relays because these relays are required to
function to energize the ESF loads. These particular relays
are located in the termination and relay cabinets of the

,

|O (continued)
,O
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BACKGROUND Seauencer Output Relays (continued)

sequencer and are part of the control circuitry of these ESF
loads. There are two independent trains of sequencers and |

each is powered by the respective train of 120-Vac ESF |
electrical )ower supply. The power supply for the output

'

relays is tie sequencer power supply. The applicable output
relays are tested in the slave relay testing procedures, and
in particular, in conjunction with the specific slave relay i

also required to actuate to energize the applicable ESF '

load.

APPLICABLE Each of the analyzed accidentt can be detected by one or
SAFETY ANALYSES, more ESFAS Functions. One of the t5tAS Functions is the
LCO, AND primary actuation signal for that accicent. An ESFAS
APPLICABILITY Function may be the primary actuatior, signal for more than |

one type of accident. An ESFAS Function may also be a |secondary, or backup, actuation sigrial for one or more other |

accidents. For example, Pressurizer Pressure - Low is a
primary actuation signal for small loss of coolant accidents
(LOCAs) and a backup actuation signal for steam line breaks
(SLBs) outside containment. Functions such as manual .

,

initiation, not specifically credited in the accident safety |
analysis, are qualitatively credited in the safety analysis
and the NRC staff approved licensing basis for the unit.
These Functions may provide protection for conditions that
do not require dynamic transient analysis to demonstrate
Function performance. These Functions may also serve as
backups ta Functions that were credited in the accident
analysis (Ref. 3).

The LC0 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 LC0 generally requires OPERABILITY of four or three
channels in each instrumentation function and two channels
in each logic and manual initiation function. The
two-out-of-three and the two-out-of-four configuratiens
allow one channel to be tripped during maintenance or
testing without causing an ESFAS initiation. If an
instrument channel is equipped with installed bypass
capability, such that no jumpers or lifted leads are

(continued)
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BASES

APPLICABLE required to place the channel in bypass and annunciation of
SAFETY ANALYSES, the bypass condition is available in the control room,
LCO, AND corrective maintenance and testing of that channel may be
APPLICABILITY perfonned in the bypass condition. Bypassing a channel

(continued) renders that channel inoperable and the associated Required
Actions for that channel are applicable. 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 In_iection

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,,,< 1.0).

These functions are necessary to mitigate the effects
of high energy line breaks (HELBs) both inside and
outside of containment. The SI signal is also used to
initiate other Functions such as:

Phase A Isolation;*

Containment Purge Isolation;*

Reactor Trip;*

Feedwater Isolation;*

Start of motor driven auxiliary feedwater (AFW)*

pumps; and

I

(continued)
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APPLICABLE 1. Safety In.iection (continued)
SAFETY ANALYSES,

Control room ventilation isolation.LCO, and a
'

APPLICABILITY
These other functions ensure:

Isolation of nonessential systems through*

containment penetrations;

Trip of the reactor to limit power generation;*

Isolation of main feedwater (MFW) to limit*

secondary side mass losses;

Start of AFW to ensure secondary side cooling*

capability; and

Isolation of the control room to ensure*

habitability.

In addition, safety injection also initiates component
cooling water, emergency diesel generators,
containment cooling fans, and nuclear service cooling
water.

All of the above items are credited with response
times in the accident analyses. Two functions which
safety injection initiates but which are not credited
with response times are turbine trip and enabling
semi-automatic switchover of Emergency Core Cooling
System (ECCS) suction to containment sump.

a. Safety In.iection - Manual Initiation

The LC0 requires two channels 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
both trains in the same manner as would the
automatic actuation signals on both trains of
SSPS.

;

The LC0 for the Manual Initiation Function
l ensures the proper amount of redundancy is
! maintained in the manual ESFAS actuation

(continued)
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BASES

; APPLICABLE a. Safety In.iection - Manual Initiation (continued)
i SAFETY ANALYSES,
!

LCO, and circuitry to ensure the operator has ma,nual ESFAS i

APPLICABILITY initiation capability.

Each channel consists of one handswitch and the
interconnecting wiring to the actuation logic
cabinets of both S3PS trains. Each handswitch :
actuates both trains. This configuration does :

; not allow testing at power. '

b. Safety Inlection - Automatic Actuation Loaic and
Actuation Relays

!

This LC0 requires twa 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. Under specific
| conditions, a single inoperable actuation relay

,

l does not require that the affected automatic -

actuation logic and actuation relay function be :declared inoperable. Specific guidance is ;/Q provided in this section under the heading
() " Actuation Relays."

| ,

' Manual and automatic initiation of SI ' ust 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

I'
. of ESF systems. Manual Initiation is also
! required in MODE 4 even though automatic
j actuation is not required. In this MODE,

adequate time is available to manually actuate
required com)onents in the event of a DBA, but

[ because of t1e large number of components
; actuated on a SI, actuation is simplified by the
! use of the manual actuation handswitches.
! Actuation logic and actuation relays must be ;
'

OPERABLE in MODE 4 te support system level manual ;
initiation.

These Functions are not required to be OPERABLE
in MODES 5 and 6 because there is adecuate time
for the operator to evaluate unit concitions and
respond by manually starting individual systems,
pumps, and other equipment to mitigate the

i,

'

(continued)
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APPLICABLE b. Safety Iniection - Automatic Actuation Loaic and

SAFETY ANALYSES, Actuation Relays (continued)'

LCO, and
APPLICABILITY consequences of an abnormal condition o'r

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 In.iection - Containment Pressure - Hiah 1

(PI-0934,PI-0935,PI-0936)

NOTE: Containment pressure channels are also
required OPERABLE by the Post Accident Monitoring
Technical Specification.

This signal provides protection against the
following accidents:

SLB inside containment;*

LOCA; and*

Feed line break inside containment.*

Containment Pressure - High 1 provides no input
to any control functions. Thus, three OPERABLE
channels are sufficient to satisfy protective
requirements with a two-out-of-three logic. The
transmitters (d/p cells) and electronics are
located cutside of containment with the sensing
line (high pressure side of the transmitter)
located inside containment.

Thus, the high pressure Function will not
experience any adverse environmental conditions
and the Trip Setpoint reflects only steady state
instrument uncertainties. Containment
Pressure - High 1 must be OPERABLE in MODES 1, 2,
and 3 when there is sufficient energy in the
primary and secondary systems to 3ressurize the,

'

containment following a pipe brea<. In MODES 4,
5, and 6, there is insufficient energy in the
primary or secondary systems to pressurize the
containment.

(continued)
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APPLICABLE d. Safety In.iection - Pressurizer Pressure - Low
SAFETY ANALYSES,
LCO, and This signal (PI-0455A, B, & C, PI-0456, PI-0456A,
APPLICABILITY PI-0457, PI-0457A, PI-0458 & PI-0458A) 'provides

(continued) protection against the following accidents:

Inadvertent opening of a steam generator*
;

(SG) relief or safety valve;
!

SLB; !*

i
A spectrum of rod cluster control assembly*

ejection accidents (rod ejection);
|
'

Inadvertent opening of a pressurizer relief*

or safety valve;
.

LOCAs; and j*

SG Tube Rupture.*

Pressurizer pressure provides both control and !
ps protection functions: input to the Pressurizer
V Pressure Control System, reactor trip, and SI. |

1herefore, the actuation logic r.ust 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.

The transmitters are located inside containment,
with the taps in the vapor space region of the
pressurizer, and thus possibly experiencing
adverse environmental conditions (LOCA, SLB
inside containment, rod ejection). Therefore,
the Trip Setpoint reflects the inclusion of both
steady state and adverse environmental instrument
uncertainties.

This Function must be OPERABLE in MODES 1, 2,
and 3 (above P-11) to mitigate the consequences
of an HELB inside containment. Thit signal may

(continued)
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APPLICABLE d. Safety In.iection - Pressurizer Pressure - Low
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY be manually blocked by the operator below the

P-11 setpoint. Automatic SI actuation below this
pressure setpoint continues to be performed by
the Containment Pressure - High 1 signal.

This Function is not required to be OPERABLE in
1

MODE 3 below the P-11 setpoint. Other ESF 1

functions are used to detect accident conditions
|and actuate the ESF systems in this MODE. In '

MODES 4, 5, and 6, this Function is not needed i

for accident detection and mitigation. I

e. Safety In.iection - Steam Line Pressure - Low !

LOOP 1 LOOP 2 LOOP 3 LOOP 4
PI-0514A,B&C PI-0524A&B PI-0534A&B PI-0544A,B&C ,

PI-0515A PI-0525A PI-0535A PI-0545A |
PI-0516A PI-0526A PI-0536A PI-0546A |

NOTE: Steam Line Pressure channels are also |
|required OPERABLE by the Post Accident Monitoring

Technical Specification.

Steam Line Pressure - Low provides protection
against the following accidents:

SLB;*

Feed line break; and*

inadvertent opening of an SG relief or an: *

! SG :;afety valve.

Steam Line Pressure - Low provides no input to
any control functions. Thus, three OPERABLE
channels on each steam line are sufficient to
satisfy the protective requirements with a

| two-out-of-three logic on each steam line.

| With the transmitters located inside the steam
' tunnels, it is possible for them to experience
i adverse environmental conditions during a
| secondary side break. Tterofore, the Trip

Setpoint reflects both staady state and adverse'

environmental instrument uncertainties.

(continued)
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|

APPLICABLE e. Safety Iniection - Steam Line Pressure - Low <

SAFETY ANALYSES, (continued) . !
LCO, and 1

APPLICABILITY This Function is anticipatory ir, nature' and has a
typical lead / lag ratio of 5075.

I

Steam Line Pressure - Low must be OPERABLE in !
MODES 1, 2, and 3 (above P-11) when a secondary

'

side break or stuck open valve could result in i

the rapid depressurization of the steam lines. |

This signal may be manually blocked by the 1

operator below the P-11 setpoint. Below P-11, |feed line break is not a concern. Inside I

containment, SLB will be terminated by automatic )SI actuation via Containment Pressure - High 1,
and outside containment SLB will be terminated by
the Steam Line Pressure - Negative Rate - High
signal for steam line isolation. This Function
is not required to be OPERABLE in MODE 4, 5, or 6
because there is insufficient energy in the
secondary side of the unit to cause an accident.

2. Containoent Sorav(~}(> Containment Spray provides two primary functions:

1. Lowers containment pressure and temperature
after an HELB in containment; and

2. Reduces the amount of radioactive iodine in
the containment atmosphere.

These functions are necessary to:

Ensure the pressure boundary incegrity of*

the containment structure; ard

* Limit the release of radioactive iodine to
the environment in 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 up er levels of containment.
Water is initiall drawn from the RWST. When th',-
RWST reaches the ank Empty setpoint 9%, the

(continued)
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|

BASES

|
[
'

APPLICABLE 2. fortainment Sorav (continued)
SAFETY ANALYSES,
LCO, and spray, pump suctions are manually shifted to the
APPLICABILITY containment sump if continued containment spray is

required. Containment spray is actuated manually or
by Containment Pressure - High 3.

:

a. Containment Sorav - Manual Initiation

| The operator can initiate both trains of
containment spray at any time from the control
room by simultaneously turning the two
containment spray actuation handswitches in the
same channel. Because an inadvertent actuation

; of containment spray could have such serious
i consequences, two switches must be turned
'

simultaneously to initiate containment spray.
There are two sets of two switches each in the
control room. Each set of two swicches is a
channel of CS Manual Initiation. Simultaneously
turning the two switches in either channel will
actuate both trains of containaent spray. Two

| Manual Initiation switches in each channel are
i required to be OPERABLE to ensure no single

failure disables the Manual Initiation Function,

b. Containment Sorav - 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.
Under specific conditions, a single ino)erable
actuation relay does not require that tie
affected automatic actuation logic and actuation
relays function be declared inoperable. Specific'

guidance is provided in this section under the
heading " Actuation Relays."

Manual and automatic initiation of containment
saray must be OPERABLE in MODES 1, 2, and 3 when
t1ere is a potential for an accident to occur,
and sufficient energy in the primary or secondary
systems to pose a threat to containment integrity

|
due to overpressure conditions. Manual

i initiatian is also required in MODE 4, even
' though automatic actuation is not required. In

(continued)
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B 3.3.2

BASES

APPLICABLE b. Containment Sorav - Automatic Actuation Loaic and
SAFETY ANALYSES, Actuation Relays (continued)
LCO, and

,

APPLICABILITY this MODE, 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 handswitches. Automatic actuation

* logic and actuation relays must be OPERABLE in
MODE 4 to support systen level manual initiation.
In MODES 5 and 6, there is insufficient energy in
the primary and secondary systems to result in
containment overpressure. In MODES 5 and 6,
there is also adec uate time for the operators to
evaluate unit concitions and respond, to mitigate
the consequences of abnormal conditions by
manually starting individual components.

c. Containment Sorav - Containment Pressure Hich-3

(PI-0934,PI-0935,PI-0936,PI-0937)

NOTE: Containment Pressure Channels are alsoO required OPERABLE by the ?ost Accident Monitoring
Technical Specification.

This signal provides protection against a LOCA or
an SLB inside containment. The transmitters (d/p
cells and electronics) are located outside of
containment with the sensing line (high pressure
side of the transmitter) located inside
containment. Thus, they will not experience any
adverse environmental conditions and the Trip
Setpoint reflects only steady state instrument
uncertainties.

This Function requires the bistable output to
energize to perform its required action. It is
not desirable to have a loss of power actuate
containment spray, since the consequences of an
i.1 advertent 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.

(continued)
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APPLICABLE c. Containment Sorav - Containment Pressure Hiah-3
| SAFETY ANALYSES, (continued)

LCO, and'

APPLICABILITY The Containment Pressure High-3 instrum'ent
Function consists of four channels in a |twc-out-of-four logic configuration. Since
containment 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 3 must be OPERABLE in !

| MODES 1, 2, and 3 when there is sufficient energy I

in the primary and secondary sides to pressurize l
I

I the containment following a pipe break. In i

MODES 4, 5, and 6, there is insufficient energy
| in the primary and secondary sides to pressurize ,

the containment and reach the Containment |

Pressure - High 3 setpoints. |

| |

3. Phase A Containment Isolation
1

Phase A containment isolation is actuated !

automatically by SI, or manually via the automatic
|actuation logic.,

| a. Phase A Isolation - Manual Initiation |
|,

Manual Phase A Containment Isolation is actuated ||

by either of two switches in the control room.
Either switch actuates both trains. Note that
manual initiation of Phase A Containment
Isolation also actuates Containment Ventilation,

Isolation. I
;

1

b. Phase A Isolation - Automatic Actuation Loaic and
Actuation Relavs

Automatic Actuation Logic and Actuation Relays
consist of the same features and operate in the

i same manner as described for ESFAS Function 1.b.
| Under specific conditions, a single ino)erable

actuation relay does not require that tie
affected automatic actuation logic function be

(continued)
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APPLICABLE b. Phase A Isolation - Automatic Actuation Looic and
SAFETY ANALYSES, Actuation Relays (continued)
LCO, and

, APPLICABILITY declared inoperable. Specific guidance'is
provided in this section under the heading

1 " Actuation Relays."

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. Manual ;

initiation is also required in MODE 4 even though
'

automatic actuation is not required. In this MODE,

i;
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
1 Phase A Containment Isolation, actuation is sinplified
1 by the use of the manual actuation handswitches.
1 Automatic actuation logic and actuation relays must be

OPERABLE in MODE 4 to support system level manual
initiation. In MODES 5 and 6, there is insufficient

i energy in the primary or secondary systems to
pressurize the containment to require Phase A

i .
Containment Isolation. There also is adequate time!

for the operator to evaluate unit conditions and
! manually actuate individual isolation valves in
j response to abnormal or accident conditions.

c. Phase A Isolation - Safety In.iection

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.

(continued)
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BASES |

!
| APPLICABLE 4. Steam Line Isolation

SAFETY ANALYSES,i

| LCO, and Isolation of the main steam lines provides protection
APPLICABILITY in the event of an SLB inside or outside coritainment.'

(continued) 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. Steam Line Isolation also
mitigates the effects of a feed line break and ensures
a source of steara for the turbine driven AFW pump |

| during a feed line break. ;
! |

- a. Steam Line Isolation -- Manual Initiation

Manual initiation of Steam Line Isolation can be
accomplished from the control room. There are
two switches in the control room and either
switch can initiate action to immediately close
all MSIVs. The LC0 requires two 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.

| Under specific conditions, a single inoperable
actuation relay does not require that the
affected automatic actuation logic function be
declared inoperable. Specific guidance is
provided in this section under the heading
" Actuation Relays."

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 hcve
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

(continued)
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BASES

APPLICABLE 4. Steam Line Isolation (continued)
SAFETY ANALYSES,

.

LCO, and unless one MSIV and associated bypass valve in each
APPLICABILITY steam line is closed. In MODES 4, 5, and 6,'there is

insufficient energy in the RCS and SGs to experience
an SLB or other accident releasing significant
quantities of energy.

c. Steam Line Isolation - Containment Pressure -
Hiah 2

!

(PI-0934,PI-0935,PI-0936)

NOTE: Containment Pressure channels are also |
required OPERABLE by the Post Accident Monitoring |
Technical Specification.

This Function actuates closure of the MSIVs in
the event of a LOCA or an SLB inside containment
to maintain at least one unfaulted SG as a heat
sink for the reactor, and to limit the mass and i

energy release to containment. The transmitters '

O (d/p cells) are located outside containment with |

the sensing)line (high pressure side of thetransmitter located inside containment. Thus,
they will not experience any adverse
environmental conditions, and the Trip Setpoint
reflects only steady state instrument
uncertainties. Containment Pressure - High 2
provides no input to any control functions.
Thus, three OPERABLE channels are sufficient to
satisfy protective requirements with
two-out-of-three logic.

Containment Pressure - High 2 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 one MSIV and associated
bypass valve in each steam line is closed. In

(continued)
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|

APPLICABLE c. Steam Line Isolation - Containment Pressure -
SAFETY ANALYSES, Hiah 2 (continued)
LCO, and
APPLICABILITY MODES 4, 5, and 6, there is not enough ' energy in

the primary and secondary sides to pressurize the
containment to the Containment Pressure - High 2
setpoint.

d. Steam Line Isolation - Steam Line Pressure

(1) Steam Line Pressure - Low

LOOP 1 LOOP 2 LOOP 3 LOOP 4
PI-0514A,B&C PI-0524A&B PI-0534A&B PI-0544A,8&C
PI-0515A PI-0525A PI-0535A PI-0545A
PI-0516A PI-0526A PI-0536A PI-0546A

NOTE: Steam Line Pressure channels are also
required OPERABLE by the Post Accident
Monitoring Technical Specification.

Steam Line Pressure - Low provides closure
of the MSIVs in the event of an SLB to
maintain at least one unfaulted SG 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 for the turbine driven AFW
pump. Steam Line Pressure - Low was
discussed previously under SI
Function 1.e.l.

Steam Line Pressure - Low Function must be
OPERABLE in MODES 1, 2, and 3 (above P-11),
except with one MSIV and associated bypass
valve in each steam line closed, when a
secondary side break or stuck open valve
could result in the rapid 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 Containment,

! Pressure - High 2. Stuck valve transients
! and outside containment SLBs will be

(continued)
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|

APPLICABLE (1) Steam Line Pressure - Low (continued) |
SAFETY ANALYSES,
LCO, and terminated by the Steam Line
APPLICABILITY 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 OPERABLE in l

MODES 2 and 3 unless one MSIV and associated
bypass valve in each steam line is closed.

! 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 - Neoative Rate - Hiah

LOOP 1 LOOP 2 LOOP 3 LOOP 4
PI-0514A,B&C PI-0524A&B PI-0534A&B PI-0544A,B&C
PI-0515A PI-0525A PI-0535A PI-0545A

| PI-0516A PI-0526A PI-0536A PI-0546A
l

NOTE: Steam Line Pressure channels are
| required OPERABLE by the Post Accident
i Monitoring Technical Specification.
.

| Steam Line Pressure - Negative Rate - High
| provides closure of the MSIVs for an SLB

when less than the 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
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 signal
is 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.

i
' Steam Line Pressure - Negative Rate - High

must be OPERABLE in MODE 3 when less than
the P-11 setpoint, when a secondary side

| break or stuck open valve could result in
i

l

(continued)
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BASES

APPLICABLE (2) Steam Line Pressure - Neaative Rate - Hiah
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY the rapid depressurization of the' steam

line(s). In MODES 1 and 2, and in MODE 3,
when above the P-11 setpoint, this signal is
automatically enabled. The Steam Line
Isolation Function is required to be
OPERABLE in MODES 2 and 3 unless one MSIV
and associated bypass valve in each steam
line is closed. 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.

While the transmitters may experience
elevated ambient temperatures due to an SLB,
the trip function is based on rate of
change, not the absolute accuracy of the
indicated steam pressure. Therefore, the
Trip Setpoint reflects only steady state
instrument uncertainties.

5. Turbine Trio and Feedwater Isolation

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 level in 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.

This function is actuated by SG Water Level - High
High, or by an SI signal. The RTS also initiates a
turbine trip signal whenever a reactor trip (P-4) is
generated. In the event of SI, the unit is taken off
line and the turbine generator must be tripped. The
MFW System is also taken out of operation and the AFW
System is automatically started. The SI signal was
discussed previously.

(continued)
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APPLICABLE a. Turbine Trio and Feedwater Isolation - Automatic
SAFETY ANALYSES, Actuation Loaic and Actuation Relavs
LCO, and
APPLICABILITY Automatic Actuation Logic and Actuation' Relays

(continued) consist of the same features and operate in the
same manner as described for ESFAS Function 1.b.
Under specific conditions, a single ino)erable
actuation relay does not require that t1e
affected automatic actuation logic function be
declared inoperable. Specific guidance is
provided in this section under the heading
" Actuation Relays."

b. Feedwater Isolation - Low RCS T... Coincident with
Reactor Trio

-

Since T .,is used as an indication of bulk RCS
temperature, this function meets redundancy
requirements with one OPERABLE channel in each
loop. Thus, this function is specified as a
total of four channels and not on a per loop
basis. The channels are used in a two-out-of-
four logic. The Low RCS T . signal is interlocked

O 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. The P-4 interlock is discussed
in Function 8.a.

c. Turbine Trio and Feedwater Isolation - Steam
Generator Water Level - Hiah Hiah (P-14)

LOOP 1 LOOP 2 LOOP 3 LOOP 4
LI-0517 LI-0527 LI-0537 LI-0547
LI-0518 LI-0528 LI-0538 LI-0548
LI-0519 LI-0529 LI-0539 LI-0549
LI-0551 LI-0552 LI-0553 LI-0554

NOTE: Steam Generator Water Level channels are
required OPERABLE by the Post Accident Monitoring
Technical Specification.

The set' points for this Function on Table 3.3.2-1
are in % of narrow range instrument span.

(continued)
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| APPLICABLE c. Turbine Trio and Feedwater Isolation - Steam
| SAFETY ANALYSES, Generator Water Level - Hiah Hioh (P-14) :

LCO, and (continued) !
APPLICABILITY

'

!
l This signal provides protection against excessive l

feedwater flow. The ESFAS SG water level !
instruments provide input to the SG Water Level

, Control System. Therefore, the actuation logic
must be able to withstand both an input failure 1

to the control system (which ma
protection function actuation) y then require theand 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.

The transmitters (d/p cells) are located inside ;

containment. However, the events that this '

Function protects against cannot cause an adverse
environment in containment. Therefore, the Trip
Setpoint reflects only steady state instrument
uncertainties.

d. Turbine Trio and Feedwater Isolation - Safety

Iniection

Turbine Trip and Feedwater Isolation is also
initiated by all Functions that initiate SI. 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.

Turbine Trip and Feedwater Isolation Functions must be
OPERABLE in MODES 1 and 2 except when one MFIV or MFRV
and associated bypass valve per feedwater line are
closed and deactivated or isolated 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.

.

(continued)

Vogtle Units 1 and 2 B 3.3-84 Revision No. O



ESFAS Instrumentation
B 3.3.2

BASES

APPLICABLE 6. Auxiliary feedwater

SAFETY ANALYSES, .

LCO, and The AFW System is designed to 3rovide a secondary side
APPLICABILITY heat sink for the reactor in t1e event that the MFW

(continued) System is not available. The system has two motor
driven pumps and a turbine driven pump, making it
available during normal unit operation, during a loss
of ac power, a loss of MFW, and during a Feedwater
System pipe break. The normal source of water for the
AFW System is the condensate storage tank (CST). 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 Relavs (Solid State Protection .

System) |

'

Automatic actuation logic and actuation relays
consist of the same features and operate in the

,

same manner as described for ESFAS Function 1.b. i

Under specific conditions, a single inoperable
actuation relay does not require that the !

affected automatic actuation logic function beg
; declared inoperable. Specific guidance is
's provided in this section under the heading

" Actuation Relays."

b. Auxiliary Feedwater - Steam Generator Water

Level - Low Low '

|
LOOP 1 LOOP 2 LOOP 3 LOOP 4
LI-0517 LI-0527 LI-0537 LI-0547
LI-0518 LI-0528 LI-0538 LI-0548 |

LI-0519 LI-0529 LI-0539 LI-0549 |
LI-0551 LI-0552 LI-0553 LI-0554

NOTE: Steam Generator Water Level channels are
required OPERABLE by the Post Accident Monitoring
Technical Specification.

The setpoints for this Function on Table 3.3.2-1
are in % of narrow range instrument span.

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

(continued)
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APPLICABLE b. Auxiliary Feedwater- Steam Generator Water
SAFETY ANALYSES, level - Low Low (continued)
LCO, and
APPLICABILITY MFW, would result in a loss of SG water level.

SG Water Level - Low Low provides input to the 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 )roviding
the protection function actuation. T1us, four
OPERABLE channels are required to satisfy the I

requirements with two-out-of-four logic. 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 pump
to start.

With the transmitters (d/p cells) located inside
containment and thus possibly experiencing
adverse environmental conditions (feed line
break), the Trip Setpoint reflects the inclusion |

of both steady state and adverse environmental
instrument uncertainties.

c. Auxiliary Feedwater - Safety In.iection
,

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.

Functions 6.a through 6.c 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 not
need to be OPERABLE because either AFW or residual
heat removal (RHR) will already be in operation to

(continued)
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i

APPLICABLE 6. Auxiliary Feedwater (continued) |
SAFETY ANALYSES,

i LCO, and remove decay heat or sufficient time is available to
| APPLICABILITY manually place either system in operation. '

;

|

i

d. Auxiliary Feedwater-Trio Of All Main Feedwater >

| Pumps .

A Trip of all MFW pumps is an indication of a j
loss of MFW and the subsequent need for some :

'

method of decay heat and set-ible heat removal to ;
,

bring the reactor back to no |oad temperature and i

pressure. Each turbine drhen MFW pump is :
equi) ped with a pressure switch on the control !
oil leader. A low pressure signal from this ;

pressure switch indicates a trip of that pump. A |

trip of all MFW pumps starts the motor driven AFW- i
pumas to ensure that at least one SG is available ;
wit 1 water to act as the heat sink for the ;

reactor. i

Function 6.d must be OPERABLE in MODES I and 2 when !

O the MFW system is operating and supplying the SGs. .

'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 MODE 2, when the MFW system is not
supplying the SGs, this function is not required as
the AFW system is operating to supply the SGs and does ,

not require the auto start from this function. In !
MODES 3, 4, and 5, the RCPs and MFW pumps may be
normally shut down, and thus neither pump trip is -

indicative of a condition requiring automatic AFW
initiation.

7. Semi-Automatic Switchover to Containment Sump

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 remove decay heat. The source
of water for the ECCS pumps is 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
sump, the RHR pumps pump the water through the RHR

|

(continued)
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APPLICABLE 7. Semi-Automatic Switchover to Containment Sump
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY heat exchanger, inject the water back into the RCS,

and supply the cooled water to the other ECCS pumps.
Switchover from the RWST to the containment sump must
occur before the RWST empties to prevent damage to the
RHR pumps and a loss of core cooling capability. For
similar reasons, switchover must not occur before
there is sufficient water in the containment sump to
support ESF pump suction. Furthermore, early
switchover must not occur to ensure that sufficient
borated water is injected from the RWST. This ensures
the reactor remains shut down in the recirculation
mode.

a. Semi-Automatic Switchover to Containment Sump -
Automatic Actuation Loaic tnd Actuation Relays

Automatic actuation logit and actuation relays
consist of the same featuras and operate in the
same manner as described fo* ESFAS Funct' ion 1.b.
Under specific conditions, a single inoperable
actuation relay does not require that the '

affected automatic actuation logic function be
declared inoperable. Specific puidance is
provided in this section under ihe heading
" Actuation Relays."

b. Semi-Automatic Switchover to Containment
Sump - Refuelina Water Storage Tank (RWST)
Level - Low Low Coincident With Safety In.iection

(LI-0990A88,LI-0991A&B,LI-0992A,LI-0993A)

NOTE: RWST Level channels are also required
OPERABLE by the Post Accident Monitoring
Technical Specification.

During the injection phase of a LOCA, the RWST is
the source of water for all ECCS pumps. A low
low level in 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 containment
sump to RHR pump suction valves open

(continued)
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APPLICABLE b. Automatic Switchover to Containment
SAFETY ANALYSES, Sump - Refuelina Water Storaae Tank (RWST)
LCO, and Level - Low Low Coincident With Safety In.iection

APPLICABILITY (continued)

automatically. The operator must complete the
switchover by manually closing the RWST suction
valves. |

|The RWST is equi) ped with four level
transmitters. T1ese transmitters provide no
control functions. Therefore, a two-out-of-four
logic is adequate to initiate the protection
function actuation. Although only three channels |
would be sufficient, a fourth channel has been ,

added for increased reliability.

The setpoints for this function on Table 3.3.2-1
are in inches from the RWST base. The trip
setpoint is equivalent to 2 39.1% of instrument
span and the Allowable Value is equivalent to
2 37.4% of instrument span.

O The transmitters are located in an area not
affected by HELBs or post accident high
radiation. Thus, they will not experience any
adverse environmental conditions and the Trip
Setpoint reflects only steady state instrument
uncertainties.

Semi-Automatic switchover occurs only if the RWST
low 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 SI Functions are
the same as the requirements for their SI J

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.

These Functions must be OPERABLE in MODES 1, 2,
3, and 4 when there is a potential for a LOCA to
occur, to ensure a continued supply of water for

(continued)

i
'
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BASES

APPLICABLE b. Automatic Switchover to Containment
SAFETY ANALYSES, Sump - Refuelina Water Storace Tank (RWST)
LCO, and Level - Low Low Coincident With Safety In.iection

APPLICABILITY (continued)

the ECCS pumps. In MODE 4, only one train of
Automatic Actuation Logic and Actuation Relays is
required OPERABLE to support the single RHR train
required OPERABLE in this MODE. These Functions
are not required to be OPERABLE in MODES 5 and 6
because there is adequate time for the operator
to evaluate unit conditions and respond by
manually starting 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 overpressurization of unit systems.

8. Engineered Safety Feature Actuation System Interlocks

To allow some flexibiiity 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
are open. Once the P-4 interlock is enabled,
automatic SI initiation can be blocked after a
60 second time delay. This Function allows
operators to take manual control of SI systems
after the initial phase of injection is complete
(all loads are started). Once SI is blocked,
automatic actuation of SI cannot occur until the
RTBs have been manually closed. The safety
functions of the P-4 interlock are:

(continued)
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APPLICABLE a. Enoineered Safety Feature Actuation System
SAFETY ANALYSES, Interlocks - Reactor Trio. P-4 (continued)
LCO, and

'

APPLICABILITY * Trip the main turbine;

Isolate MFW with coincident low T.,,;*

Prevent reactuation of SI .after a manual*

reset of SI; and

Prevent opening of the MFW isolation valves*

if they were closed on SI 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 1

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 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.

i

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 Function has no adjustable trip
setpoint with which to associate a Trip Setpoint
and Allowable Value. The interlock is armed when
the RTB (RTA or RTB) or associated bypass breaker
(BYA or BYB) is closed in each Train.

(continued)
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APPLICABLE a. Enaineered Safety Feature Actuation System i

SAFETY ANALYSES, Interlocks - Reactor Trio. P-4 (continued)
LCO, and
APPLICABILITY This Function must be OPERABLE in MODE 5 1, 2,

and 3 when the reactor may be critical,
approaching criticality, or the automatic SI

ifunction is required to be OPERABLE. This i

Function does not have to be OPERABLE in MODE 4, ;

5, or 6 because the main turbine, the MFW System, I

| and the automatic SI function are not required to I
be OPERABLE. The P-4 function to trip the '

turbine and isolate main feedwater are only
I

required in MODES 1 and 2 when these systems may ,

i be in service. I
| l

b. Enaineered Safety Feature Actuation System

Interlocks - Pressurizer Pressure. P-11 |.

| |

| The P-11 interlock (PT-0455, PT-0456, PT-0457) |
| permits a normal unit cooldown and

depressurization without actuation of SI or main
i

! 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 and Steam Line Pressure - Low SI
signals and the Steam Line Pressure - Low steam
line isolation signal (previously discussed).

! 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 and Steam Line|

Pressure - Low SI signals and the Steam Line
Pressure - Low steam line isolation signal are

| automatically enabled. In addition, ECCS
accumulator isolation valves receive an open
signal. The operator can also enable these tripsi

' by use of the respective manual reset buttons.
| When the Steam Line Pressure - Low steam line
j isolation signal is enabled, the main steam
| isolation on Steam Line Pressure - Negative

Rate - High is disabled. The Trip Setpoint

(continued)
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APPLICABLE b. Enaineered Safety Feature Actuation System
SAFETY ANALYSES, Interlocks - Pressurizer Pressure. P-ll
LCO, and (continued) |
APPLICABILITY -

'

reflects only steady state instrument
uncertainties.

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 SI 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.

ACTUATION RELAYS If the inoperability of one or more slave relays affects
only one train of an ESF system function, and if the
integrated system response that accomplishes the design
safety function of the applicable engineered safety feature

n is maintained given the inoperability of the slave relay (s),
f then the TS requirements to be applied may be limited to

those of the applicable system specification. If more than
one ESF system function is affected, or the integrated
system response is affected, then the automatic actuation
logic and actuation relays TS requirements must be applied,
in addition to any necessary system TS requirements.

The purpose of ESFAS actuation logic and relays is to
initiate the integrated system response that accomplishes
the design safety function of the applicable engineered
safety feature (ESF). Slave relays actuate individual j
components within systems that comprise the various ESFs.
The application of slave relays varies from actuation of a
single component within a system to multiple components that
are shared among systems, and hence, the inoperability of a
slave relay could impact one or more components that perform
functions in one or more ESFs.

If the relay in question functions to provide the integrated
system response of an ESF, then the TS requirements
applicable to the ESFAS actuation logic and relays must be
applied. Also, if the relay in question impacts more than
one ESF system function, then the TS requirements applicable

(continued)
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ACTUATION RELAYS to the ESFAS actuation logic and relays must be applied. In
(continued) these cases, depending on the operability requirements of

the applicable system specification (s), the applicable
,

system TS requirements may also be necessary. |
'

If the results of a slave failure on a system performing ESF |
functions are no more severe than a limited equipment i
inoperability within that system, then the failure does not '

conflict with the actuation logic and relays TS requirements
because the ability to initiate the integrated system
response for the ESF is maintained. In this case, the
failure of the slave relay would result only in the loss of
the ability to actuate limited aspects of a system, where :

the collective impact of the slave relay inoperability would
be no more severe than the inoperability of the one or more
affected components of the system in question. The
appropriate TS requirements to be applied under these
conditions are limited to those of the system
specification (s). The loss of that ability due to the slave
relay inoperability must be completely within the system
conditions provided for by the TS, whether in the statement
of the LC0 or in the allowed outage configuration (s) as
provided in the action statements.

For example, if a slave relay inoperability affected only
the Train A containment spray pump, this condition would be
no more severe than the pump being inoperable. In this
case, Train A of containment spray should be declared
inoperable and the TS requirements for an inoperable train ;

of containment spray should be applied. In this case it
would be unnecessarily conservative to apply the 6 hour A0T.

.

'

The application of the 6 hour A0T could result in an
unnecessary shutdown and the associated plant transient and
increased risk of operating events associated with plant
transients.

Therefore, if the inoperability of one or more slave relays
affects only one train of an ESF system function, and if the
integrated system response that accomplishes the design
safety function of the applicable ESF is maintained given
the inoperability of the slave relay (s), then the TS
requirements to be applied may be limited to those of the
appropriate system specification. If more than one ESF
system function is affected, or the integrated system

!

(continued)
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ACTUATION RELAYS response is affected, then the actuation logic and actuation
(continued) relay TS requirements should be applied, in addition to any

necessary system TS requirements. '

,

The ESFAS instrumentation satisfies Criterion 3 of the NRC
Policy Statement.

ACTIONS 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
LC0 Condition (s) entered for the protection Function (s)
affected. When the Required Channels in Table 3.3.2-1 are
specified (e.g., on a per steam line, per loop, per SG,
etc., basis), then the Condition may be entered separately
for each steam line, loop, SG, etc., as appropriate.

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 eachO Function listed on Table 3.3.2-1.

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, LC0 3.0.3 should be
immediately entered if applicable in the current MODE of
operation.

A.1

Condition A applies to all ESFAS protection functions.

Condition A addresses the situation where one or more
channels for one or more Functions are inoperabic 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.

(co.1tinued)
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ACTIONS B.I. B.2.1. and 8.2.2 '

(continued)
Condition B applies to manual initiation of:

|,

SI;*

Containment Spray; and*

* Phase A Isolation.

This action addresses the train orientation of the SSPS for
the functions listed above. If a channel is inoperable,
48 hours is allowed to return it to an OPERABLE status.
Note that for containment spray, 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 channel cannot be restored to OPERABLE status, the unit
must be placed in a MODE in which the LC0 does not apply.
This is done by placing the unit in at least MODE 3 within
an additional 6 hours (54 hours total time) and in MODE 5
within an additional 30 hours (84 hours total time). The
allowable Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems.

C.1. C.2.1. and C.2.2

Condition C applies to the automatic actuation logic and
actuation relays for the following functions:

SI;
i

*

Containment Spray;a

Phase A Isolation; and*

Semi-Automatic Switchover to Containment Sump.*

|

(continued)
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ACTIONS C.I. C.2.1. and C.2.2 (continued)

ThisactionaddressesthetriinorientationoftheSSPSand
the master and slave relays. If one channel is i'noperable,
6 hours are allowed to restore the channel to OPERABLE
status. The specified Completion Time is reasonable I

considering that there is another channel OPERABLE, and the
'

low probability of an event occurring during this interval.
If the channel cannot be restored to OPERABLE status, the
unit must be placed in a MODE in which the LC0 does not

within an additional 6 hours (g the unit in at least MODE 3
apply. This is done by placin 1

12 hours total time) and in
MODE 5 within an additional 30 hours (42 hours total time).
The Completion Times are reasonable, based on operating

'

experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems.

The Required Actions are modified by a Note that allows one
channel to be bypassed for up to 4 hours for surveillance
testing or maintenance, provided the other train is
OPERABLE. This allowance is based on the reliability ;

analysis assumption of WCAP-10271-P-A (Ref. 7) that 4 hours l
'

is the average time required to perform channel
'

surveillance.

D.1. D.2.1. and D.2.2

Condition 0 applies to:

Containment Pressure - High 1;*

Pressurizer Pressure - Low;*

Steam Line Pressure - Low;*

Containment Pressure - High 2;*

Steam Line Pressure - Negative Rate - High; and*

SG Water level - Low Low.*

If one channel is inoperable, 6 hours are aliowed to restore
the channel to OPERABLE status or to place it in the tripped

(continued)
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ACTIONS D.1. D.2.1. and D.2.2 (continued)

condition. Generally this Condition applies to functions
that operate on two-out-of-three logic. Therefor'e, 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-three 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, with one
channel inoperable, allows routine surveillance testing of
another channel with a channel in bypass for up to 4 hours. ,

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 3.*

This signal does not input to a control function. Thu:,
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
actuation 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

|

(continued)
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ACTIONS E.1. E.2.1. and E.2.2 (continued)

bypassed and still satisfy 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, the
inoperable channel should not be placed in the tripped
condition. Instead it is bypassed. Restoring the channel
to OPERABLE status, or placing tte inoperable channel in the
bypass condition within 6 hours, is sufficient to assure
that the Function remains OPEP.ABLE and minimizes the time
that the Function may be in a partial trip condition

i (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 conditior within i

6 hours, requires the unit be placed in MODE 3 within the
,

following 6 hours and MODE 4 within the ned 6 bcurs. The.,

allowed Completion Times are reasonable, based on operating
m experience, to reach the required unit ccnditions from full

,

power conditions in an orderly manner and without
challenging unit systems. In MODE 4, this Function is no
longer required OPERABLE.

The Required Actions are modified by a Note that, with one
channel inoperable, allows routine surveillance testing of
another channel with a channel in bypass for up to 4 hours.
Placing a second channel in the bypass condition for up to
4 hours for testing purposes is ac eptable based on the
results of Reference 7.

4

F.1. F 1 1. and F.2.2

Cordition F applies to:

Manual Initiation of Steam Line Isolation; and*

* P-4 Interlock.

For the Manual Initiation and the P-4 Interlock Functions,
this action addresses the train orientation of the SSPS. If

O __

(continued)
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ACTIONS F.1. F.2.1. and F.2.2 (continued) ;

I
a channel is inoperable, 48 hours is allowed to return it to ;
OPERABLE status. The specified C apletion Time i's !

reasonable considering the nature of this Function, the |

available redundancy, and the Ic,w probability of an event I

occurring during this interval. If the chatnel cannot be l
returned to OPERABLE status, the unit must le 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 function |
noted above.

|

l

G.I. G.2.1. and G.2.2 |

Condition G applies to the automatic actuation logic and
,

actuation relays for the Steam Line Isolation and AFW |
actuation Functions. |

l
'The action addresses the train orientation of the SSPS and

the master and slave relays for these functions. If one
channel is inoperable, 6 hours are allowed to restore the
channel to OPERABLE status. The Completion Time for
restoring a channel to OPERABLE status is reasonable
consideriag that there is another channel OPERABLE, and the
low pro'aability of an event occurring during this interval.
If the channel 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 reaaonable, based on operating experience, to
reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit
systems. Placing the unit in MODE 4 removes all
requirements for OPERABILITY of the protection channels and
actuation functions. In this MODE, the unit does not have
analyzed transients or conditions that require the explicit
use of the protection functions noted above.

The Required Actions are modified by a Note that allows one
channel to be bypassed for up to 4 hours for surveillance

(continued)
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ACTIONS G.I. G.2.1. and G.2.2 (continued) 1

!

testing provided the other channel is OPERABLE. This
allowance is based on the reliability analysis (Ref. 7)
assumption that 4 hours is the average time required to 1,

perform channel surveillance. i

|

H.1 and H.2 i
i

Condition H 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 reasonable considering that
there is another train OPERABLE, and the low probability of
an event occurring during this interval. The allowed ;

p 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 or maintenance 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 surveillances.

I.1 and I.2

Condition I applies to:'

SG Water Level - High High (P-14).*

(continued)
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ACTIONS I.1 and 1.2 (continued) |

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 Func? ion
is then in a partial trip condition where one-out-of-three
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, this Function is no longer required OPERABLE.

The Required Actions are modified by a Note that, with one
channel inoperable, allows routine surveillance testing of
another channel with a channel in bypass for up to 4 hours. '

The 6 hours allowed to place the inoperable channel in the
tripped condition, and the 4 hours allcwed for a channel to
be in the bypassed condition, are justified in Reference 7.

J.1 and J.2
|

Condition J applies to the AFW pump start on trip of all MFW
pumps.

This action addresses the train 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
channel is inoperable, 48 hours are allowed to return it to
an OPERABLE status. If the function cannot be returned to
an OPERABLE status, 6 hours are allowed to place the unit in
MODE 3. The allowed Completion Time of 6 hours is
reasonable, based on opersting experience, to reach MODE 3
from full power conditians 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. The
allowance of 48 hours to return the train to an OPERABLE
status is justified in Reference 7.

(continued)
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ACTIONS K.1. K.2.1. and K.2.2
(continued) .

Condition K applies to:
,

RWST Level - Low Low Coincident with Safety Injection.*

RWST Level - Low Low Coincident With S1 provides actuation
of switchover to the containment sump. Note that this
Function requires the bistables to energize to perform their
required action. The failure of up to two channels will not
prevent the operation of this Function. However, placing a
failed channel in the tripped condition could result in a
premature switchover to the sump, prior to the injection of
the minimum volume from the RWST. Placing the inoperable
channel in bypass results in a two-out-of-three logic
configuration, which satisfies the requirement to allow
another failure without disabling actuation of the
switchover when required. Restoring the channel to OPERABLE
status or placing the inoperable channel in the bypass
condition within 6 hours is sufficient to ensure that the
Function remains OPERABLE, and minimizes the time that the
Function may be in a partial trip condition (assuming the

9 inoperable channel has failed high). The 6 hour Completion
Time is justified in Reference 7. If the channel cannot be
returned to OPERABLE status or placed in the bypass,

condition within 6 hours, the unit must be brought to MODE 3
within the following 6 ' ours and MODE 5 within the nextn
30 hours. The allowed Completion Times are reasonable,
based on operating exoerience, to reach the required unit
conditions from full power conditions in an orderly manner
and without challenging unit systems. In MODE 5, the unit
does not have any analyzed transients or conditions that
require the explicit use of the protection functions noted
above.

The Required Actions are modified by a Note that, with one
channel inoperable, allows routint. surveillance testing of
another channel with a channel in bypass for up to 4 hours
for surveillance testing. The total of 12 hours to reach
MODE 3 and 4 hours for a second channel to be bypassed is
acceptable based on the results of Reference 7.

(continued)
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ACTIONS L.1. L.2.1. and L.2.2
(continued)

Condition L applies to the P-11 interlock.
,

With one or more channels inoperable, the operator must
verify that the interlock is in the required state for the
existing unit condition. This action manually accomplishes
the function of the interlock. Detennination must be made
within 1 hour. The 1 hour Completion Time is equal to the
time allowed by LC0 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 this interlock.

SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs
REQUIREMENTS column of Table 3.3.2-1.

A Note has been added to the SR Table to clarify that Table
3.3,2-1 determines which SRs apply to which ESFAS Functions.

Nte that each channel of process protection supplies both
trains of the ESFAS. When testing channel I, train A and
train B must be examined. Similarly, train A and train B
must be examined when testing channel II, channel III, and
channel IV (if applicable). The CHANNEL CALIBRATION and
COTS are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

SR 3.3.2.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other

(continued)
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SURVEILLANCE SR 3.3.2.1 (continued)
REQUIREMENTS

channels. It is based on the assumption that instrument
channels monitoring the same parameter should rea'd
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 j
instrumentation continues to operate properly between each !

CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based j
on a combination of the channel instrument uncertainties, !

including indication and reliability. If a channel is j
outside the criteria, it may be an indication that the )sensor or the signal processing equipment has drifted
outside its limit.

.

l
l

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 displaysO associated with the LC0 required channels.

SR 3.3.2.2

SR 3.3.2.2 is the performance of an ACTUATION LOGIC FEST.
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 coil is 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.

4

(continued)
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SURVEILLANCE SR 3.3.2.3
REQUIREMENTS

(continued) SR 3.3.2.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master' relay,!

I 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 time allowed for the testing
(4 hours) and the surveillance interval are justified in
Reference 7.

SR 3.3.2.4
.

SR 3.3.2.4 is the performance of a COT.

A C0T 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. ,

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the

,

drift allowance used in the setpoint methodology. The I

setpoint shall be left set consistent with the assumptions |

of the current unit specific setpoint methodology. l

The "as found" and "as left" values must also be recorded i

and reviewed for consistency with the assumptions of the !

surveillance interval extension analysis (Ref. 7) when
applicable.

,

The Frequency of 92 days is justified in Reference 7.

SR 3.3.2.5

SR 3.3.2.5 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays.-

Contact operation is verified in one of two ways. Actuation
| equipment that may be operated in the design mitigation MODE
i is either allowed to function, or is placed in a condition

(continued)
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|

) SURVEILLANCE SR 3.3.2.5 (continued)
REQUIREMENTS

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,

i 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. It i

; is based on industry operating experience, considering
instrument reliability and operating history data.'

SR 3.3.2.6'

i ;

SR 3.3.2.6 is the performance of a TAD 0T. This test is a
check of the Manual Actuation Functions and AFW pump start
on trip of all MFW pumps. It is performed every 18 months.

'

j 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 based on2

industry operating experience and is consistent with the !;, ( typical refueling cycle. The SR is modified by a Note that |

excludes verification of setpoints for manual initiation
Functions. The manual initiation Functions have no assumed :

|setpoints.

SR 3.3.2.7
,

,
SR 3.3.2.7 is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter within the necessary range and accuracy.'

e

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the unit specific setpoint methodology. The
difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

O (continued)U
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SURVEILLANCE SR 3.3.2.7 (continued)
REQUIREMENTS

The Frequency of 18 months is based on the assump'n of thetion of an
18 month calibration interval in the determinatio l

magnitude of equipment drift in the setpoint methodology. I

1

This SR is modified by a Note stating that this test should Iinclude verification that the time constants are adjusted to I

the prescribed values where applicable. The steam line
pressure-low and steam line pressure negative rate-high
functions have time constants specified in their setpoints.

1

SR 3.3.2.8 j

This SR ensures the individual channel ESF RESPONSE TIMES
are less than or equal to the maximum values assumed in the I

accident analysis. Response Time testing acceptance I

criteria are included in the FSAR, Chapter 16 (Ref. 8).
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 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
FSAR 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.

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
I actuation device in one train is tested with each channel.
i Therefore, staggered testing results in response time

(continued)
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BASES

SURVEILLANCE SR 3.3.2.8 (continued)
REQUIREMENTS .

The 18 monthverification of these devices every 18 months.
Frequency is consistent with the typical refuelin'g 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.

SR 3.3.2.9
|
l SR 3.3.2.9 is the performance of a TAD 0T as described in

SR 3.3.2.6 for the P-4 Reactor Trip Interlock, and the
Frequency is once per 18 months. This Frequency is based on i

operating experience. The SR is modified by a note that
excludes verification of setpoints during the TAD 0T. The
function tested has no associated setpoint.

O
REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 7.

3. FSAR, Chapter 15.

4. IEEE-279-1971.

5. 10 CFR 50.49.

6. WCAP-11269, Westinghcuse Setpoint Methodology for
Protection Systems.

7. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.

8. FSAR, Chapter 16.

!
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B 3.3 INSTRUMENTATION

B 3.3.3 Post Accident Monitoring (PAM) Instrumentation {
l

BASES f
,

.

BACKGROUND The primary purpose of the PAM instrumentation is to display
unit variables that provide information required by the
control room operators during accident situations. This
information provides the necessary support for the operator
to take the manual actions for which no automatic control is
provided and that are required for safety systems to
accomplish their safety functions for Design Basis Accidents
(DBAs).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected unit parameters to monitor and to assess unit
status and behavior following an accident.

The availability of accident monitoring instrumentation is
important so that responses to corrective actions can be
observed and the need for, and magnitude of, further actions
can be determined. These essential instruments are ,

identified by unit specific documents (Ref. 1) addressing I

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 LC0
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 LC0 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
:;ignificant because they are needed to:

Determine whether other systems important to safety*

are performing their intended functions;

(continued)
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|Provide information to the operators that will enable ;BACKGROUND *

(continued) them to determine the likelihood of a gross breach of
the barriers to radioactivity release; and

,

| Provide information regarding the release of*

i radioactive materials to allow for early indication of
| the need to initiate action necessary to protect the
! public, and to estin. ate the magnitude of any impending
| threat.

These key variables are identified by the unit specific
Regulatory Guide 1.97 analyses (Ref.1). These analyses
identify the unit specific Type A and Category I variables
and provide justification for deviating from the NRC
proposed list of Category I variables. ;

The specific instrument Functions listed in Table 3.3.3-1
are discussed in the LC0 section.

|
,

APPLICABLE The PAM instrumentation ensures the operability of

O SAFETY ANALYSES Regulatory Guide 1.97 Type A and Category I variables so
that the control room operating staff can:

Perform the diagnosis specified in the emergency*

operating procedures (these variables are restricted |

to preplanned actions for the primary (success path ofDBAs) e.g., loss of coolant accident LOCA);

Take the specified, preplanned, manually controlled i
*

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,

*

I performing their intended functions;

Determine the likelihood of a gross breach of the*

barriers to radioactivity release;

Determine if a gross breach of a barrier has occurred;*

and

(continued)
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BASES

APPLICABLE * Initiate action necessary to protect the public and to
SAFETY ANALYSES estimate the magnitude of any impending t1reat.

(continued)
PAM instrumentation that meets the definition of type A in
Regulatory Guide 1.97 satisfies Criterion 3 of the NRC
Policy Statement. Category I, non-Type A, instrumentation
must be retained in TS because it is intended to assist
operators in minimizing the consequences of accidents.
Therefore, Category I, non-Type A, variables are important
for reducing public risk.

LC0 The PAM instrumentation LC0 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 LC0
addresses Regulatory Guide 1.97 instruments that have been
designated Category I, 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.

LC0 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. More than two channels may be
installed if the unit specific Regulatory Guide 1.97
analyses (F:ef.1) determined that failure of one accident
monitoring chaanel results in information ambiguity (that
is, the redundant displays disagree) that could lead
operators to defeat or fail to accomplish a required safety
function.

(continued)
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!

LC0 Table 3.3.3-1 lists all Type A and Category I variables
(continued) identified by the unit specific Regulatory Guide 1.97

analyses, as amended by the NRC's SER.
,

Type A and Category I variables are required to meet
Regulatory Guide 1.97 Category I (Ref. 2) design and
qualification requirements for seismic and environmental
qualification, single failure criterion, utilization of
emergency standby power, immediately accessible display,
continuous readout, and recording of display.

Listed below are discussions of the specified instrument
Functions listed in Table 3.3.3-1.

'

1. Reactor Coolant System Pressure (Wide Ranae)

RCS wide range pressure (LOOP 408, 418, 428, and 438)
is a Category I Type A variable provided for
verification of core cooling and RCS integrity long
term surveillance.

RCS pressure is used to verify delivery of SI flow to
/'~N RCS from at least one train when the RCS pressure is

' (.d below the pump shutoff head. RCS pressure is also
| used to verify closure of manually closed spray line

valves and pressurizer power operated relief valves
(PORVs).

In addition to these verifications, RCS pressure is
used for determining RCS subcooling margin. RCS

subcooling margin will allow termination of SI, if
still in progress, or reinitiation of SI if it has
been stopped. RCS pressure can also be used:

* to determine whether to terminate actuated SI or 1

to reinitiate stopped SI; i

to determine when to reset SI and shut off low i*

. head SI; i

to manually restart low head SI;*

as reactor coolant pump (RCP) trip criteria; and*

O) (continued)
%

i
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LC0 1. Reactor Coolant System Pressure (Wide Ranae)
(continued)

to make a determination on the nature o'f the*

accident in progress and where to go next in the iprocedure. i

RCS subcooling margin is also used for unit
stabilization and cooldown control, j

RCS pressure is also related to three decisions about
depressurization. They are:

i

to determine whether to proceed with primary {
*

system depressurization; !

to verify termination of depressurization; and*

to determine whether to close accumulator )*

isolation valves during a controlled ;
cooldown/depressurization. I

|
A final use of RCS pressure is to determine whether to I
operate the pressurizer heaters.

RCS pressure is also a Type A variable because the
operator uses this indication to monitor the cooldown
of the RCS following a steam generator tube rupture
(SGTR) or small break LOCA. Operator actions to
maintain a controlled cooldown, such as adjusting
steam generator (SG) pressure or level, would use this
indication. Furthermore, RCS pressure is one factor
that may be used in decisions to tenninate RCP
operation.

2,3. Reactor Coolant System (RC5} Hot and Cold Lea
Temperatures (Wide Range)

(Hot Leg Loops 413A, 423A, 433A, & 443A)
(Cold Leg Loops 413B, 423B, 433B, & 443B)

RCS Hot and Cold Leg Temperatures are Category I,
Type A variables provided for verification of core

| cooling and long term surveillance.

(continued)

|
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LC0 2,3. Reactor Coolant System (RCS) Hot and Cold Leo
Temperatures (Wide Ranae) (continued)

RCS hot and cold leg temperatures are used t'o
determine RCS subcooling margin. RCS subcooling
margin will allow termination of safety injection
(SI), if still in 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 outlet temperature inputs to the Reactor
Protection System are provided by two fast response
resistance elements and associated transmitters in
each loop. The channels provide indication over a
range of 50 F to 700 F.

The core exit thermocouples provide diverse indication
p for the RCS hot leg temperature.
Y

Steam line pressure provides diverse indication for
the RCS cold leg temperature.

4. Steam Generator Water Level (Wide Ranae)

Wide range SG water level (Loops 501,502,503,&504)
is a Type A variable used to determine if an adequate
heat sink is being maintained through the SGs for
decay heat removal, primarily for the response to a
loss of secondary heat sink event when the level is
below the narrow range. The wide range SG level
indication may also be used in conjunction with
auxiliary feedwater flow for SI termination. In
addition, the wide range level is cold calibrated and
provides a complete range for monitoring SG 1evel
during a cooldown. Auxiliary feedwater flow provides
the diverse indication for wide range SG water level.

(continued)

vogtle Units 1 and 2 B 3.3-115 Revision No. O



PAM Instrumentation
B 3.3.3

BASES

LC0 5. Steam Generator Water level (Narrow Rance)
(continued)

Narrow range SG water level (Loops 517-519, 527-529,
537-539, & 547-549) is a Type A variable use'd to
determine if an adequate heat sink is being maintained
through the SGs for decay heat removal and to maintain
the SG level and prevent overfill. It is also used to
determine whether SI should be terminated and may be
used to diagnose an SG tube rupture event.

6. Pressurizer Level

Pressurizer Level (Loops 459, 460, & 461) is used to
determine whether to terminate SI, if still in
progress, or to reinitiate SI if it has been stopped.
Knowledge of pressurizer water level is also used to
verify the unit conditions necessary to establish
natural circulation in the RCS and to verify that the
unit is maintained in a safe shutdown condition.

7,20. Containment Pressure and Conteinment Pressure
(Extended Rance)

(Containment Pressure Type A Loops 934, 935, 936, &
937; Containment Pressure extended range loops 10942 &
10943)

Containment Pressure is provided for verification of
RCS and containment OPERABILITY.

Containment pressure is also used to verify closure of
main steam isolation valves (MSIVs) actuation of
containment spray, and for accident diagnosis.

8. Steam Line Pressure

Steam Line Pressure (Loops 514, 515, 516, 524, 525,
526,534,535,536,544,545,&546) is a Type A
variable provided for the following:

Determining if a high energy secondary line*

rupture occurred and which steam generator is
faulted;

(continued)
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LC0 8. Steam Line Pressure (continued)

Maintaining an adequate reactor heat si,nk;*

Verifying Auxiliary Feedwater flow to the faulted*

steam generator is isolated;

Verifying operation of pressure control steam*

dump system;

Maintaining the plant in a cold shutdown*

condition;

Monitoring the RCS cooldown rate; and*

Providing diverse indication to Cold Leg*

temperature for natural circulation
determination.

1

Three channels per steam line are installed with
|sufficient accuracy to determine the faulted steam -

generator and to verify Cold Leg temperature for
(') natural circulation.
(./

9. Refuelina Water Storaae Tank (RWST) Level

The RWST level (Loops 990, 991, 992, & 993) is a Type
A variable provided for verifying a water source to
the Emergency Core Cooling Systems (ECCS) and
Containment Spray, determining the time for initiation
of Cold Leg recirculation following a LOCA and event
diagnosis.

The RWST level accuracy is established to allow an
adequate supply of water to the safety injection and
spray pumps during the switchover to Cold Leg
recirculation mode. A high degree of accuracy is
required to maximize the time available to the
operator to complete the switchover to the sump
recirculation phase and ensure sufficient water is
available to avoid losing pump suction.

(continued)
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LC0 10,11. Containment Sump Water Level (Narrow and Wide Ranae)
(continued)

Containment Sump Water Level (Narrow range L, oops 7777
& 7789; wide range Loops 0764 & 0765) is a Type A
variable provided for verification and long term
surveillance of RCS integrity.

Containment Sump Water Level is used to determine:

containment sump level accident diagnosis;*

when to begin the recirculation procedure; and*

whether to terminate SI, if still in progress.*

12. Condensate Storace Tank (CST) level

CST Level (Loops 5101, 5111, 5104, & 5116) is a Type A
variable provided to ensure water supply for auxiliary
feedwater (AFW). The CST provides the ensured safety
grade water supply for the AFW System. The CST
consists of two identical tanks with separate piping &
to each AFW pump suction. Inventory is monitored by W
two 0-100% level indication channels for each tank.
CST Level is displayed on a control room indicator,
strip chart recorder, and unit computer. In addition,
a control room annunciator alarms on low level.

The CST Level is considered a Type A variable because
the control room meter and annunciator are considered
the primary indication used by the operator.

The DBAs that require AFW are the loss of electric
power, steam line break (SLB), and small break LOCA.

The CST is the initial source of water for the AFW
System. However, as the CST is depleted, manual
operator action is necessary to replenish the CST.

This function is modified by a Note that clarifies
only one of the two CSTs must have two channels of
level indication. Since only one CST is required
OPERABLE, only one set of level channels is required.

(continued)
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LCO 13. Auxiliary Feedwater Flow

(continued)
AFW Flow (Loops 5152, 15152, 5153, 15153, 5151, 15151,
5150, & 15150) is a Type A variable provided'to
monitor operation of decay heat removal via the SGs.
The AFW Flow to each SG is determined from a
differential pressure measurement calibrated for a
range of 0 gpm to 1000 gpm. Redundant monitoring
capability is provided by two independent trains of
instrumentation for each SG. Each differencial
pressure transmitter provides an input to a control
room indicator and the unit computer. Since the
primary indication used by the operator during an
accident is the control room indicator, the PAM
specification deals specifically with this portion of
the instrument channel.

AFW flow is used three ways:

to verify delivery of AFW flow to the SGs;*

to detennine whether to terminate SI if still in j*

progress, in conjunction with SG water level
( (narrow range); and

1

to regulate AFW flow so that the SG tubes remain*

covered.
J

AFW flow is a Type A variable because operator action
is required to throttle flow during an SLB accident to
prevent the AFW pumps from operating in runout
conditions. AFW flow is also used by the operator to
verify that the AFW System is delivering the correct
flow to each SG. However, the primary indication used
by the operator to ensure an adequate inventory is SG
1evel.

14. Containment Radiation (Hiah Ranae)
1

Containment Area Radiation (Loops 0005 & 0006) is a
Type A variable 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.

(continued)
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LC0 14. Containment Radiation (Hiah Rance) (continued) 1

Containment radiation level is used to determine if a
high energy line break (HELB) has occurred,'and
whether the event is inside or outside of containment.

15. Steam Line Radiation Monitors

The Steam Line Radiation Monitors (Loops 13119, 13120, |

13121 & 13122) are a Type A variable provided to allow
detection of a gross secondary side radioactive
release and to provide a means to identify the faulted i

steam generator. Steam generator narrow range level
'

serves as diverse indication for the one monitor per
loop provided.

i

|
1

16. RCS Subcoolina

RCS Subcooling is a Type A variable provided to
,determine safety injection termination and re-
|initiation. The RCS Subcooling variable is determined

by calculation in the Plant Safety Monitoring System. |
The RCS Subcooling instrumentation provides the i

information that allows operators to ensure safety
injection is terminated at the optimum time and that
sufficient subcooling margin exists upon return to
normal plant conditions.

17. Neutron Flux (Extended Ranae)

Neutron Flux (Loops 13135A & 131358) indication is
provided to verify reactor shutdown. The extended
range is necessary to cover the full range of flux
that may occur post accident.

Neutron flux is used for accident diagnosis,
verification of subcriticality, and diagnosis of
positive reactivity insertion.

(continued)
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LC0 18. Reactor Vessel Water Level
(continued) .

Reactor Vessel Water Level (LT1310, LT1311, LT1312,
LT1320, LT1321, & LT1322) is provided for verification
and long term surveillance of core cooling. It is
also used for accident diagnosis and to determine
reactor coolant inventory adequacy.

The Reactor Vessel Water Level Monitoring System
provides a direct measurement of the collapsed liquid
level above the uppercore 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.

19. Hydroaen Monitors

'

Hydrogen Monitors (Loops 12979 & 12980) are provided
to detect high hydrogen concentration conditions that
represent a potential for containment breach from a

p hydrogen explosion. This variable is also important
V in verifying the adequacy of mitigating actions.

i

;
;

21. Containment Isolation Valve Position

CIV Position is provided for verification of
Containment OPERABILITY, and Phase A isolation.

When used to verify Phase A isolation, the important
information is the isolation status of the containment
penetrations. The LC0 requires one channel of valve ,

position indication in the control room to be OPERABLE l
for each active containment isolation valve in a '

containment penetration flow path, i.e., two total
channels of containment isolation valve position
indication for a penetration flow path with two active
valves. This is sufficient to redundantly verify the |
isolatien status of each isolable penetration either ;

via indicated status of the active valve, as
applicable, and prior knowledge of a passive valve, or
via system boundary status. If a normally active CIV
is known to be closed and deactivated, position

(continued)
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LC0 21. Containment Isolation Valve Position (continued)

indication is not needed to determine status.
Therefore, the position indication for valve's in this

.

state is not required to be OPERABLE. Note (b) to the |Required Channels states that the Function is not
|required for isolation valves whose associated

penetration is isolated by at least one closed and
deactivated automatic valve, closed manual valve,
blind flange, or check valve with flow through the
valve secured. The note also identifies the
applicable valves (those valves receiving a Phase A or
Containment Ventilation Isolation signal). Note C

i

allows an exception to the LC0 requirement
(2/ penetration) to be made for penetration flow paths
with only one installed control room indication
channel.

22, 23, 24, 25. Core Exit Temperature

Core Exit Temperature is provided for verification and
long term surveillance of core cooling.

An evaluation was made of the minimum number of valid '

core exit thermocouples (CET) necessary for measuring
core cooling. The evaluation determined the reduced
complement of CETs necessary to detect initial core
recovery and trend the ensuing core heatup. The
evaluations account for core nonuniformities,
including incore effects of the radial decay power
distribution, excore effects of condensate runback in
the hot legs, and nonuniform inlet temperatures.
Based on these evaluations, adequate core cooling is
ensured with two valid Core Exit Temperature channels
per quadrant with two CETs per required channel. The
CET pair are oriented radially to permit evaluation of
core radial decay power distribution. Core Exit
Temperature is used to determine whether to terminate
SI, if still in progress, or to reinitiate SI 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

(continued)
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LC0 22, 23, 24, 25. Core Exit Temperature (continued)

radial distribution of the coolant temperature rise across
representative regions of the core. Power distribution
symmetry was considered in determining the specific number
and locations provided for diagnosis of local core
problems. The two thermocouples in each channel must be
located such that the pair of Core Exit Temperatures ;

indicate the radial temperature gradient across their core '

quadrant. A Note specifies that each channel consists of
two CETs. Two sets of two thermocouples ensure a single
failure will not disable the ability to determine the

' radial temperature gradient. '

|
|

| APPLICABILITY The PAM instrumentation LC0 is applicable in MODES 1, 2, !
| and 3. These variables are related to the diagnosis and

pre-planned actions required to mitigate DBAs. Thel

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 LC0 3.0.4. This exception allows
entry into the applictble MODE while relying on the ACTIONS -

even though the ACTIONS may eventually require unit
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to

.

respond to an accident using alternate instruments and j
methods, and the low probability of 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. The Completion Time (s) of

j 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.

i

i

(continued)
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|

ACTIONS A.1
| (continued)

Condition A applies to all PAM Instrument Functio
Conditions A addresses the situation where one or,ns.more
required channels for one or 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 instrumentation
affected. The Completion Times are those from the
referenced Conditions and Required Actions.

B.1. C.1. D.1. E.1. and F.1

These Conditions apply to PAM Instrument Functions when a
single required channel is inope.rable and a redundant or
diverse channel for the affected function remains OPERABLE.
Conditions C, D, E, and F each identify the specific
acceptable diverse indication channel that is required
OPERABLE for the affected PAM function. Condition B applies

| to those functions with redundant channels except for
Containment Isolation Valves. Condition B is modified by ai

' Note that applies to the containment isolation valve
position indication function which allows separate Condition
entry for that function based on penetration flow paths.
This note clarifies that Condition B may be applied to the
containment isolation valve position indication function

,

' separately for each penetration flow path.

Required Actions B.1, C.1, D.1, E.1, and F.1 require that
the affected channel be restored to OPERABLE status within
30 days. The 30 day Completion Time is based on operating
experience and takes into account the remaining OPERABLE
redundant or diverse 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.

G.1

Condition G applies when the Required Action and associated
Completion Time for Conditions B, C, D, E, or F are not met.
This Required Action specifies initiation of actions in
Specification 5.6.8, "Special Reports," which require a

,

written report, approved by the Plant Review Board (PRB), to'

.

(continued)
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ACTIONS L1 (continued)

be submitted to the NRC. This report 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
alternative actionc are identified before 1:ss of functional
capability, and given the likelihood of unit conditions that
woild require icformation provided by this instrumentation.

H.1

Condition H applies when one or more Functions have two
inoperable required channels (i.e., two channels inoperable ;

in the same Function or one channel inoperable and no ;
diverse channel 0PERABLE.). Required Action H.1 requires l

restoring one channel in the Function (s) to OPERABLE status i

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

p with two required channels inoperable in a Function or no
d diverse indicating channel 0PERABLE 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 (diverse or primary) of the Function
limits the risk that the PAM Function will be in a degraded
condition should an accident occur.

Condition H is modified by two Notes. The first Note
applies to the containment isolation valve position
indication function and allows separate Condition entry for
that function based on penetration flow paths. This note
clarifies that Condition H may be applied to the containment
isolation valve position indication function separctely for
each penetration flow path. The second Note is applicable
to the second part of the Condition and clarifies that this
part of the Condition applies only to those Functions that
are not redundant and rely on diverse indication channels.
Functions that rely on diverse indication are identified in
Conditions C, D, E, and F.

(] (continued)
%)
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ACPONS I.1
(centinued)

Condition I applies when two hydrogen monitor channels are
inoperable. Required Action I.1 requires restoring one
hydrogen monitor channel to OPERABLE status within 72 hours.
The 72 hour Completion Time is reasonable based on the I

backup capability of the Post Accident Sampling System to
monitor the hydrogen concentration for evaluation of core
damage and to provide information for operator decisioas.
Also, it is unlikely that a LOCA (which would cause core
damage) would occur during this time.

J.1

If the Required Action and associated Completion Time of
Conditions H or I are not met and Table 3.3.3-1 directs
entry into Ccndition J, the unit must be brought to a MODE
where the requirements of this LC0 do not apply. 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, to reach the required unit conditions

| from full power conditions in an orderly manner and without
'

challenging unit systems. Condition J is modified by a Note
that excludes the Containment Radiation and RVLIS Functions.
These Functions are addressed by another Condition.

I
K.1

Alternate means of monitoring Reactor Vessel Water Level
(RVLIS) and Containment Area Radiation are available. These
alternate means may be temporarily installed if the normal

| PAM channel cannot be restored to OPERABLE status within the
i allotted time. If these alternate means are used, the
|' Required Action is not to shut down the unit but rather to

follow the directions of Specification 5.6.8, in the
Administrative Controls section of the TS. The report

: provided to the NRC should discuss the alternate means used,
describe the degree to which the alternate means are
equivalent to the installed PAM channels, justify the areas

(continued)
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' ACTIONS- K.1 (continued)

in which they are not equiva' lent, and provide'a schedule for -

restoring the nomal PAM channels.
|

SURVEILLANCE A Note has been added to the SR Table to clarify that i

REQUIREMENTS SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation ;
Function in Table 3.3.3-1.

SR 3.3.3.1
'

Perfomance of the CHANNEL CHECK once every 31 days ensures
that a gross instrumentation failure has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter :-

indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations '

between the two instrument channels could be an indication ,

of excessive instrument drift in one of the channels or of i
'

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 ,

i CHANNEL CALIBRATION. The high radiation instrumentation
should be compared to similar unit instruments located
throughout the unit.

,

,

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including isolation, indication, and readability. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has
drifted outside its limit. If the channels are within the
criteria, it is an indication that the channels are
OPERABLE.

| 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 nomal operational use of the displays
associated with the LC0 required channels.

;

:

(continued)
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SURVEILLANCE SR 3.3.3.2
i

REQUIREMENTS |

(continued) A CHANNEL CALIBRATION is performed every 18 months, or i
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured '

parameter with the necessary range and accuracy. This SR is
modified by a Note thai. excludes neutron detectors. The
calibration method for neutron detectors is specified in the
Bases of LC0 3.3.1, " Reactor Trip System (RTS) |

Instrumentation." The Frequency is based on operating
experience and consistency with the typical industry

|'refueling cycle.

|

REFERENCES 1. Safety Evaluation Repcrt related to the operation of
the Vogtle Electric Grnerating Plant, Units 1 and 2,
NUREG-1137, Supplemen t No. 2, Section 7.5, May 1986.

2. Regulatory Guide 1.95, Rev. 2.

3. NUREG-0737, Supplem nt 1, "TMI Action Items."

O
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B 3.3.4 Remote Shutdown System 1

| |
,

! !

! BASES l
.

BACKGROUND The Remote Shutdown System provides the 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
I 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 atmospheric relief valves
(ARVs) can be used to remove core decay heat and meet all
safety requirements. The long term supply of water for the|

AFW System and the ability to borate the Reactor Coolant
System (RCS) from outside the control room allows extended
operation in MODE 3.

If the control room becomes inaccessible, the operators can |
| establish control at the remote shutdown panel, and place

and maintain the unit in MODE 3. Not all controls and
O necessary transfer switches are located at the remote |

d shutdown panel. Some controls and transfer switches will|

| have to be operated locally at the switchgear, motor control l

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 functions ensures there is sufficient
information available on selected unit parameters to place

| and maintain the unit in MODE 3 should the control room
become inaccessible.

APPLICABLE The Remote Shutdown System is required to provide equipment
| SAFETY ANALYSES at 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).

,

(Continued)
,

Vogtle Units 1 and 2 B 3.3-129 Revision No. O



Remote Shutdown System
B 3.3.4

i

BASES

APPLICABLE The Remote Shutdown System is considered an important
SAFETY ANALYSES contributor to the reduction of unit risk to accidents and

(continued) as such it has been retained in the Technical Spe,cifications
as indicated in the NRC Policy Statement.

LC0 The Remote Shutdown System LC0 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 (initial and long term);*

RCS pressure control;*

Decay heat removal via the AFW System tin'd the SG*

safety valves or an SG ARV on at least one SG;

RCS inventory control via charging flow; and*

Safety support systems for the above Functions.*

A Function of a Remote Shutdown System is OPERABLE if all
instrument 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
c'ontrol capability is available from several alternate i

sources. In these cases, the Function is OPERABLE as long |
as one channel of any of the alternate information or j
control sources is OPERABLE. '

The remote shutdown instrument and control circuits covered
by this LC0 do not need to be energized to be considered i

OPERABLE. This LCO is intended to ensure the instruments
and control circuits will be OPERABLE if unit conditions
require that the Remote Shutdown System be placed in
operation.

i |

|

(continued)

i
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( BASES (continued)

APPLICABILITY The Remote Shutdown System LC0 is applicable in MODES 1, 2,
and 3. This is required so that the unit can be placed and
maintained in MODE 3 for an extended period of time from a
location other than the control room. '

This LC0 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 availabie 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 LC0 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.

b Note 2 has been added to the ACTIONS to clarify the
'd application of Completion Time rules. Separate Condition

entry is allowed for each Function listed on Table 3.3.4-1.
The Completion Time (s) of the inoperable channel (s)/ train (s)
of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that
Function.

A_d

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 transfer switches and control
circuits. A required Function is considered to be
inoperable if one or more of its required channels is
inoperable.

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.

(continued)
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ACTIONS 8.1 and B.2
(continued)

If the Required Action and associated Completion , Time of
Condition A are not met, the unit must be brought to a MODE
in which the LC0 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 pov.er conditions in an
orderly manner and without challenging unit systems.

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 mon:turing the same parameter should read ;

approximately the same value. Significant deviations I

between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If the channels are
within the criteria, it is an indication that the channels
are OPERABLE. If a channel is outside the criteria, it may
be an indication that the sensor or the signal processing
equipment has drifted outside its limit.

As specified in the Surveillance, a CHANNEL CHECK is only
required for those channels which are normally energized.

The Frequency of 31 days is based upon operating experience
which demonstrates tnat 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 LC0 required channels.

|

1

i

(continued)
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SURVEILLANCE SR 3.3.4.2
REQUIREMENTS .

(continued) 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 panel is not
necessary. The surveillance may 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 performed with
the reactor at power. (However, this Surveillance is not
required to be performed only during a unit outage.)
Operating experience demonstrates that remote shutdown
centrol channels usually pass the Surveillance test when
performed at the 18 month Frequency.

/] SR 3.3.4.3
%)

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies that the channel
responds to a measured parameter within the necessary range
and accuracy.

The Frequency of 18 months is band upon oparating
experience and consistency with the typiedi industry
refueling cycle.

\

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.

A
k.) (continued)
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Remote Shutdown System
B 3.3.4

BASES (continued)

TABLE B 3.3.4-1

REMOTE SHUTDOWN SYSTEM MONITORING INSTRUMENTATION
,

2
READ 0VT CHANNELS

INSTRUMENT FUNCTION lA ATION AVAILABLE

1. Source Range Neutron Flux A 1 (NI-31E)

2. Extended Range Neutron Flux B 1 (NI-13135 C&D)

3. RCS Cold Leg Temperature A, B 1 Loop
p_

Loop 2 TI-04230, Panel B
Loop 3 TI-0433D, Panel B
Loop 4 TI-0443D, Panel A

'

4. RCS Hot Leg Temperature A
Loop 1 TI-0413C

Loop 4 TI-0443C)

5. Core Exit Thermocouples B

Loop 2 Core Quadrant TI-10055
Loop 3 Core Quadrant TI-10056)

6. RCS Wide Range Pressure A, B 2
p_

PI-403A, Panel B

7. Steam Generator Level Wide Range A, B 1 Loop
1 LI-501B, Panel A

Loop 2 LI-502B, Panel B
Loop 3 LI-5038, Panel B
Loop 4 LI-504B, Panel A

8. Pressurizer Level A, B 2
p_

LI-460C, Panel B

9. RWST Level l 1 (LI~ 99 }

10. BAST Level L 1 (PI-10115)2

11. CST Level l 2
Tank 1 LI-5100
Tank 2 LI-5115

(continued)
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Remote Shutdown System
B 3.3.4,

BASES

TABLE B 3.3.4-1 (continued)

REMOTE SHUTDOWN SYSTEM MONITORING INSTRUMENTATION
,

READOUT * CHANNELS
INSTRUMENT FUNCTION LOCATION AVAILABLE

12. Auxiliary Feedwater Flow A, B 1/ LOOP
LOOP 1 FI-51528, Panel A
LOOP 2 FI-51518, Panel B
LOOP 3 FI-51538, Panel B
LOOP 4 FI-5150B, Panel A

13. Steam Generator Pressure A, B 1/ LOOP
LOOP 1 PI-0514C, Panel A
LOOP 2 PI-05258, Panel B
LOOP 3 PI-0535B, Panel B
LOOP 4 PI-0544C, Panel A

O

|
i

* A - Remote Shutdown Panel PSDA
B - Remote Shutdown Panel PSDB
L - Local Indication

2 Graph will be provided to determine level from pressure reading.

O
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LOP DG Start Instrumentation
B 3.3.5

B 3.3 INSTRUMENTATION

B 3.3.5 4.16 kV ESF Bus Loss of Power (LOP) Instrumentation

BASES
.

BACKGROUND Each 4.16 kV ESF bus voltage is monitored by four channels
of LOP instrumentation. The LOP instrumentation channels
provide four separate signals from each bus to the
associated sequencer. The LOP channel signals are generated
by four potential transformers on each bus. Two
transformers are connected between phases A and B and two
transfonners are connected between phases C and B. The
signal from each transformer is converted in the sequencer
cabinets to a 0 to 5-V de signal, and the resulting analog
signal is fed to 12 bistables also contained in the
sequencer. Four bistables are set to trip on a loss of
voltage signal (2 71.5% of bus voltage after a short time !

delay) and four bistables are set to trip on a degraded

time)ge signal (2 90% bus voltage for a longer period of
volta ;

Four additional bistables provide alarm functions.

and are not required operable by this Technical
Specification. The LOP instrument channels lose their
individual channel identity at the output of the bistables. l
The bistable output is combined in two-out-of-four logic 1

circuitry for each trip function on each bus. The logic and iactuation relays are integral to the sequencer circuitry and '

are required OPERABLE as part of the sequencer OPERABILITY
requirements in LCOs 3.8.1 and 3.8.2 and the ESFAS actuation
relay 0PERABILITY requirements in LC0 3.3.2. The LOP
channels are described in FSAR, Section 8.3 (Ref. 1).

The Loss of Voltage and Degraded Voltage instrument
Functions provide signals to their respective sequencer to
ensure an adequate ESF bus voltage is maintained and provide
an anticipatory automatic start of the auxiliary feedwater
pumps. A two-out-of-four logic combination for Loss of j

voltage or Degraded Voltage on an ESF bus will initiate '

sequencer circuits to start the diesel generator, shed bus
loads, and sequence loading of the diesel r,enerator if I

req; ired. The two-out-of-four logic on one ESF bus will
also initiate sequencer circuits to start the motor-driven
auxiliary feedwater pump associated with that bus. A two-
out-of-four logic signal from both ESF buses will initiate
sequencer circuitry to start the turbine-driven auxiliary
feedwater pump.

(continued)
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LOP DG Start Instrumentation
B 3.3.5

BASES

BACKGROUND Trio Setooints and Allowable Values
(continued)

The Trip Setpoints used in the bistables are based on the
analytical limits presented in FSAR, 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 into the relays is
nonnally still more conservative than that required by the
Allowable Value. If the measured setpoint does not exceed
the Allowable Value, the relay is considered OPERABLE. ,

Setpoints adjusted in accordance with the Allowable Value
ensure that 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.

Allowable Values and/or Trip Setpoints are specified for
each Function in the LCO. Nominal Trip Setpoints are also

,

specified in the unit specific setpoint calculations. The |
'

O%
nominal setpoints are selected to ensure that the setpoint
measured by the surveillance procedure does not exceed the
Allowable Value if the bistable is performing as required.
If the measured setpoint does not exceed the Allowable
Value, the relay is considered OPERABLE. Operation with a
Trip Setpoint less conservative than the nominal Trip
Setpoint, but within the Allowatle Value, is acceptable
provided that operation and testing is consistent with the
assumptions of the unit specific setpoint calculation. Each
Allowable Value and/or 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 defined in the " Unit Specific
Setpoint Calculation."

_ . . ,

APPLICABLE The LOP DG start instrumentation is required for the ESF
SAFETY ANALYSES Systems to function in any accident with a loss of offsite

power. Its design basis is that of the ESFAS.

(continued)
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LOP DG Start Instrumentation
B 3.3.5

BASES

APPLICABLE Accident analyses credit the loading of the DG based on the
SAFETY ANALYSES loss of offsite power during a loss of coolant accident

(continued) (LOCA). The actual DG start has historically been
associated with the ESFAS actuation. The DG loading has
been included in the delay time associated with each safety
system component requiring DG supplied power following a
loss of offsite power. The 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 instrumentation, in conjunction
with the ESF systems powered from the DGs, and the turbine-
driven Auxiliary Feedwater Pump provide unit protection in
the event of any of the analyzed accidents discussed in
Reference 2, in which a loss of offsite power is assumed.

The delay times assumed in the safety analysis for the ESF
equipment include the DG start delay, and the appropriate
sequencing delay, if applicable. The response times for
ESFAS actuated equipment in LC0 3.3.2, " Engineered Safety
Feature Actuation System (ESFAS) Instrumentation," include
the appropriate DG loading and sequencing delay.

The LOP instrumentation channels satisfy Criterion 3 of the
NRC Policy Statement.

LC0 The LC0 for LOP instrumentation requires that four 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 instrumentation supports safety systems associated with
the ESFAS. In MODES 5 and 6, the four 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 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.

( (continued)
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LOP DG Start Instrumentation
B 3.3.5

BASES (continued)

APPLICABILITY The LOP 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 Set >oint is found
nonconservative with res)ect to t1e Allowable Value, or the
channel is found inopera)le, then the function that channel
provides must be declared inoperable and the LC0 Condition

I entered for the particular protection function affected.
1

| 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 |
a) plication of Completion Time rules. The Conditions of
t1is Specification may be entered independently for each
Function listed in the LCO. The Completion Time (s) of theg
inoperable channel (s) of a Function will be trackedt 4

V separately for each Function starting from the time the
,

Condition was entered for that Function.
|

A.1

Condition A applies to the LOP Function with only one loss
of voltage and/or degraded voltage channel on one or both
buses inoperable.

If one channel is inoperable, Required Action A.1 requires
that channel to be placed in trip within 6 hours. With a
channel in trip, the LOP instrumentation channels are
configured to provide a one-out-of-three logic to initiate a
trip of the incoming offsite power.

A Note is added to allow bypassing an inoperable channel or
the channel to be tested for up to 4 hours for surveillance
testing of the remaining OPERABLE channels. This allowance
is made where bypassing the channel does not cause an
actuation and where at least two other channels are
monitoring that parameter.

(continued)
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LOP DG Start Instrumentation
'

B 3.3.5 i

BASES

ACTIONS A.1 (continued)

The specified Completion Time and time allowed fo,r bypassing |
one channel are reasonable considering the Function remains
fully OPERABLE on every bus and the low probability of an
event occurring during these intervals.

B.1

Condition B applies when more than one loss of voltage or
more than one degraded voltage channel on a single bus is
inoperable. Required Action B.1 requires restoring at least
three channels to OPERABLE status.

Condition B provides the allowance for one or more functions
with two or more channels inoperable on a single ESF bus.
Once in this Condition the affected instrument function
(loss of or degraded voltage) may no longer be single
failure proof or may no longer be functional for the
affected bus. In this case, operation in the Mode of
applicability must be limited. Condition B allows 12 hours
to restore the instrument function to the capability of
continued operation in Condition A. The 12 hour allowance
is based on the allowance for an inoperable sequencer (see
electrical TS chapter). This time is appropriate because
the affected instrument channels (loss of voltage or
degraded voltage) are inputs to the sequencer and rely on
sequencer circuits to perform their required actuations.
The inoperability of these channels associated with a given
ESF bus is no worse than the inoperability of a sequencer
associated with that bus. Since the actuation logic and
relays for the loss of
diesel generator start) power instruments (both AFW pump andare an integral part of the
sequencer, an inoperable sequencer may also prevent the loss
of power instruments from performing their intended
functions. Therefore, 12 hours provides a reasonable
allowed outage time for these instruments that is consistent
with the sequencer allowed outage time and that takes into
account the low probability of an event occurring during
this interval that would require the LOP instrumentation.

!

(continued)
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LOP DG Start Instrumentation
i B 3.3.5
1

BASES

ACTIONS C.1
(continued) |

Condition C applies when one or more functions with two or
more channels are inoperable on both ESF buses. 'Once in

i

| this Condition the affected instrument function (loss of or
degraded voltage) may no longer be single failure proof orI

may no longer be functional on both ESF buses. In this
case, operation in the Mode of applicability must be

! limited. Condition C allows I hour to restore the
instrument function to the capability of continued operation
in Condition A or B. The 1 hour Completion Time provides a
limited time to correct any errors or affect repairs and is
appropriate for this Condition considering the low
probability of an event occurring during this interval that,

| would require a LOP function to actuate.

.

| D.1 and 0.2

Cor-dition D applies to each of the LOP Functions when the
Requ| red Actions and associated Completion Times for

| Condition A, B, or C are not met when the unit is in MODE 1,
2, 3, or 4.

| If the Required Actions and associated Completion Times of
Condition A, B, or C are not met, then the unit must be|

placed in a MODE in which the LC0 does not apply. To
achieve this status, the unit must be placed in 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 plant conditions from full

power conditions in an orderly manner and without'

challenging plant systems.

!
E.1

Condition E applies to each of the LOP Functions when the
Required Actions and associated Completion Times for
condition A, B, or C are not met when the associated Diesel
Generator is required OPERABLE by LC0 3.8.2.

In these circumstances the Conditions specified in
LC0 3.8.2, "AC Sources - Shutdown," for the Diesel Generator 1

i

made inoperable by failure of the LOP instrumentation are

.,

(continued)
*
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LOP DG Start Instrumentation
B 3.3.5

BASES

ACTIONS E.1 (continued)

required to be entered immediately. The actions of this LC0
provide for adequate compensatory actions to supp' ort unit
safety.

SURVEILLANCE SR 3.3.5.1
REQUIREMENTS

SR 3.3.5.1 is the performance of a COT. This test is
performed every 92 days. A C0T is performed on each
required channel to ensure the entire channel will perform
the intended Function. Setpoints must be found within the
specified Allowable Values. The Frequency is based on the
known reliability of the equipment and controls and the
multichannel redundancy available, and has been shown to be
acceptable through operating experience.

SR 3.3.5.2

SR 3.3.5.2 is the performance of a CHANNEL CALIBRATION.

The setpoints, as well as the response to a loss of voltage
and a degraded voltage test, shall include a single point
verification that the trip occurs within the required time
delay.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency of 18 months is based on operating experience
and consistency with the typical industry refueling cycle
and is justified by the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

(continued)
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LOP DG Start Instrumentation
B 3.3.5

BASES

,

SURVEILLANCE S.R. 3.3.5.3
REQUIREMENTS !

(continued) The SR ensures the individual channel ESF RESPONSE TIMES
with and without offsite power for the AFW System'are less
than or equal to the maximum values assumed in the accident )analyses. Response time testing acceptance criteria are ;

included in the FSAR, Chapter 16 (Ref. 3). Individual i

! 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 i

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 perfonned with the transfer functions set to one with the
| resulting measured response time compared to the appropriate

FSAR response time. Alternately, the response time test can
be performed with the time constants set to their nominal
values provided the required response time is analytically

(] calculated assuming the time constants are set at their
v nominal values. The response time may be measured by aa

series of overlapping tests such that the entire response
time is measured.

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.

(continued)
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LOP DG Start Instrumentation
B 3.3.5

BASES (continued) g
REFERENCES 1. FSAR, Section 8.3.

2. FSAR, Chapter 15.
,

3. FSAR, Chapter 16.

|

9

|

|

i O
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Containment Vantilation Isolation Instrumentation
B 3.3.6

8 3.3 INSTRUMENTATION

B 3.3.6 Containment Ventilation Isolation Instrumentation
:

.

BASES
,

BACKGROUND Containment ventilation isolation instrumentation closes the i
containment isolation valves in the Mini Purge System and i

the Shutdown Purge System. This action isolates the !

containment atmosphere from the environrent to minimize
releases of radioactivity in the event of an accident. The
Mini Purge System may be in use durin'; reactor operation and
the Shutdown Purge System will be in use with the reactor
shutdown.

Containment ventilation isolation initiates on automatic
safety injection (SI) signal or by manual actuation of Phase
A Isolation. The Bases for LC0 3.3.2, " Engineered Safety
Feature Actuation System (ESFAS) Instrumentation," discuss
this mode of initiation.

Two radiation monitoring channels are required as input to
the Containment Ventilation Isolation System. The
containment purge exhaust monitors measure radiation in anO air sample from the containment purge exhaust line. The
purge exhaust radiation monitors consist of three different
type detectors: gaseous, particulate, and iodine. The purge
exhaust radiation detectors are treated as one channel which
is considered OPERABLE if the particulate and iodine
monitors are OPERABLE or the noble gas monitor is OPERABLE.
In addition, two individual channels of containment area low
range gamma monitors are provided. The two required
radiation monitoring channels may be made up of any
combination of the above described channels. Since the
purge exhaust monitors constitute a sampling system, various,

components such as sample line valves, sample pumps, and
filter motors are required to support monitor OPERABILITY.

Each of the purge systems has inner and outer containment
isolation valves in its supply and exhaust ducts. A high
radiation signal from any one of the detectors initiates
containment ventilation isolation, which closes both inner
and outer containment isolation valves in the Mini Purge
System and the Shutdown Purge System. These systems are
described in the Bases for LC0 3.6.3, " Containment Isolation
Valves."

(continued)
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Containment VGntilation Isolation Instrumentation
B 3.3.6

,

i

BASES (continued)

APPLICABLE The safety analyses assume that the containment remains
SAFETY ANALYSES intact with penetrations unnecessary for core cooling

isolated early in the event, within approximately'd exhaust60 seconds. The isolation of the purge supply an
valves has not been analyzed mechanistically in the dose
calculations, although its rapid isolation is assumed. The
containment purge supply and exhaust isolation radiation
monitors act as backup to the SI signal to ensure closing of
the purge supply and exhaust valves. They are also the
. primary means for automatically isolating containment in the
event of a fuel handling accident during shutdown.
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 containment ventilation isolation instrumentation i
satisfies Criterion 3 of the NRC Policy Statement. ;

I

|
1

LC0 The LC0 requirements ensure that the instrumentation
necessary to initiate Containment Ventilation Isolation,
listed in Table 3.3.6-1, is OPERABLE.

1. Manual Initiation

The LC0 requires two channels OPERABLE. The operator
can initiate Containment ventilation isolation at any

time by using either of two switches in the control
room (containment isolation Phase A switches). Either
switch actuates both trains. This action will cause
actuation of all components in the same manner as any
of the automatic actuation signals.

The LC0 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 CIA handswitch and the'

interconnecting wiring to the actuation logic cabinet.
i

|

!

(continued)

|
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Containment Ventilation Isolation Instrumentation
B 3.3.6

~( ) BASES

LC0 2. Automatic Actuation Loaic and Actuation Relays

(continued)
The LC0 requires two channels of Automatic Actuation
Logic and Actuation Relays OPERABLE to ensure that no
single random failure can prevent automatic actuation.

1

Automatic Actuation Logic and Actuation Relays consist i
'of the same features and operate in the same manner as

described for ESFAS Function 1.b, SI. The applicable
MODES and specified conditions for the Containment )
ventilation isolation portion of these Functions are
different and less restrictive than those for their SI
roles. If one or more of the SI Functions becomes
inoperable in such a manner that only the Containment
Ventilation Isolation Function is affected, the
Conditions applicable to their SI Functions need not
be entered. The less restrictive Actions specified
for inoperability of the Containment Ventilation
Isolation functions specify sufficient compensatory
measures for this case.

/3 3. Containment Radiation
U

The LC0 specifies two required channels of radiation
monitors to ensure that the radiation monitoring
instrumentation necessary to initiate Containment
ventilation isolation remains OPERABLE. The purge
exhaust radiation detectors (RE-2565A, B&C) are
treated as one channel which is considered OPERABLE if
the particulate (RE-2565A) and iodine (RE-25658)
monitors are OPERABLE or the noble gas monitor
(RE-2565C) is OPERABLE. In addition, two individual
channels of containment area low range gamma monitors
(RE-0002 & RE-0003) are provided. The two required
radiation monitoring channels may be made up of any
combination of the above described channels.

:

For sampling systems, channel OPERABILITY involves
more than OPERABILITY of the channel electronics.
OPERABILITY may also require correct valve lineups,
sample pump operation, and filter motor operation, as
well as detector OPERABILITY, if these supporting
features are necessary for trip to occur under the
conditions assumed by the safety analyses.

~N (continued)(D
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Containment Ventilation Isolation Instrumentation
B 3.3.6

gBASES

LC0 4. Safety In.iection

(continued)
Refer to LC0 3.3.2, Function 1, for all initiating
Functions and requirements. The safety inje'ction
initiation function is applicable in MODES 1, 2, 3,
and 4 only.

APPLICABILITY The Manual Initiation, Automatic Actuation Logic and
Actuation Relays, and Containment Radiation Functions are
required OPERABLE in MODES 1, 2, 3, and 4, and during CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment. Under these conditions, the potential exists
for an accident that could release fission product
radioactivity into containment. Therefore, the Containment
ventilation isolation instrumentation must be OPERABLE in
these MODES.

While in MODES 5 and 6 without fuel handling in progress,
the containment ventilation 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.

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by unit specific
calibration procedures. Typically, the drift is found to be
small and results in a delay of actuation rather than a
total loss of function. This determination is generally
made during the performance of a COT, when the process
instrumentation is set up for adjustment to bring it within
specification. If the Trip Setpoint is less conservative
than the tolerance specified by the calibration procedure,
the channel must be declared inoperable immediately and the
appropriate Condition entered.

A Note has been added to the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed in Table 3.3.6-1. The Completion Time (s) of

(continued)
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|
! Containment Ventilation Isolation Instrumentation '

! B 3.3.6

O BASES; V
ACTIONS the inoperable channel (s) of a Function will be tracked

(continued) separately for each Function starting from the time the
Condition was entered for that Function.

|
'

1

A.1

Condition A applies to the failure of one reqeired
containment ventilation isolation radiation monitor channel. 1

The failed channel must be restored to OPERABLE status.
| Four hours are allowed to restore the affected channel based
- on the low likelihood of events occurring during this

interval, and recognition that one or more of the remaining
| channels will respond to most events.

I i

B.1

Condition B applies to all Containment Ventilation Isolation
| Functions and addresses the train orientation of the Solid
| State Protection System (SSPS) and the master and slave

relays for these Functions. It also addresses the failure'

! /"] of multiple radiation monitoring channels, or the inability
'C to restore a single failed channel to OPERABLE status in the |

time allowed for Required Action A.1.

|
| If a manual or automatic actuation channel is inoperable, no
| radiation monitoring channels operable, or the Required

Action and associated Completion Time of Condition A are not
i met, operation may continue as long as the Required Action
; for the applicable Conditions of LC0 3.6.3 is met for each
j valve made inoperable by failure of isolation

instrumentation.'

A Note is added stating that Condition B is only applicable
in MODE 1, 2, 3, or 4.

C.1 and C.2 i

Condition C applies to all Containment Ventilation Isolation
Functions and addresses the train orientation of the SSPS-

and the master and slave relays for these Functions. It

also addresses the failure of multiple radiation monitoring
| channels, or the inability to restore a single failed
i

1

; (continued)
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Containment Ventilation Isolation Instrumentation
B 3.3.6

BASES

ACTIONS C.1 and C.2 (continued)

channel to OPERABLE status in the time allowed for Required
Action A.I. If a manual or automatic actuation channel is
inoperable, no radiation monitoring channels operable, or
the Required Action and associated Completion Time of
Condition A are not met, operation may continue as long as
the Required Action to place and maintain containment purge
supply and exhaust isolation valves in their closed position
is met or the applicable Conditions of LC0 3.9.4,
" Containment Penetrations," are met for each valve made
inoperable by failure of isolation instrumentation. The
Completion Time for these Required Actions is Immediately.

A Note states that Condition C is applicable during CORE
ALTERATIONS and during movement of irradiated fuel
assemblies within containment.

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.6-1 determines which SRs apply to which

Containment Ventilation Isolation Functions.

SR 3.3.6.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, he ad
on a combination of the channel instrument uncerteinD _

including indication and readability. If a channel is

(continued)
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Containment Ventilation Isolation Instrumentation |
B 3.3.6

BASES

SURVEILLANCE SR 3.3.6.1 (continued)
REQUIREMENTS .

outside the criteria, it may be an indication that the
sensor or the signal processing equipment has dri'fted
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 LC0 required channels.

SR 3.3.6.2
-

SR 3.3.6.2 is the performance of an ACTUATION LOGIC TEST. 1
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 !

CD
" '"''' ''' "'"^' " '"' '"''' '' "" '"'''' ' '' " ' '''"''
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 3.3.6.3-

SR 3.3.6.3 is the performance of a MASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the master relay, |verifying contact operation and a low voltage continuity
check of the slave relay coil. Upon master relay contact
operation, a low voltage 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.

(continued)
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Containment Ventilation Isolation Instrumentation
B 3.3.6 !

1

BASES

SURVEILLANCE SR 3.3.6.4
REQUIREMENTS |

(continued) A COT is performed every 92 days on each required channel to
ensure the entire channel will perform the intendbd
Function. The Frequency is based on the staff
recommendation for increasing the availability of radiation
monitors according to NUREG-1366 (Ref. 2). This test
verifies the capability of the instrumentation to provide
the containment purge and exhaust system isolation. The
setpoint shall be left consistent with the current unit
specific calibration procedure tolerance.

SR 3.3.6.5

SR 3.3.6.5 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation
equipment that may be operated in the design mitigation mode
is either allowed to function or is placed in a condition
where the 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.

SR 3.3.6.6

SR 3.3.6.6 is the performance of a TADOT. This 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 TAD 0T. The

t

(continued)
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Containment Ventilation Isolation Instrumentation
B 3.3.6

|

BASES

SURVEILLANCE SR 3.3.6.6 (continued)
REQUIREMENTS

Functions tested have no setpoints associated with them.
The Frequency is based on the known reliability o'f the
Function and the redundancy available, and has been shown to
be acceptable through operating experience.

SR 3.3.6.7

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

'

The Frequency is based on operating experience and is
consistent with the typical industry refueling cycle.

SR 3.3.6.8
1

/] This SR ensures the individual channel RESPONSE TIMES are !
'

V less than or equal to the maximum values' assumed in the'

accident analysis. Response time testing acceptance i

criteria are included in the FSAR. Individual component i

response times are not modeled in the analyses. The
analyses model the overall or elapsed time, from the point
at which the parameter exceeds the Trip Setpoint Valve at
the sensor, to the point at which the equipment in both
trains reaches the required functional state.

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;

i of instrumentation components causing serious response time
degradation, but not channel failure, are infrequent
occurrences.

,

(continued)

Vogtle Units 1 and 2 B 3.3-153 Revision No. O



__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _

Contairment Vcntilation Isolation Instrumentation
B 3.3.6

BASES (continued) g
REFERENCES 1. 10 CFR 100.11.

2. NUREG-1366.
,
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CREFS Actuation Instrumentation
B 3.3.7

O B 3.3 INSTRUMENTATION(V
B 3.3.7 Control Room Emergency Filtration System (CREFS) Actuation

Instrumentation

'

BASES

BACKGROUND The CREFS provides a pressurized control room environment
from which the unit can be operated following an
uncontrolled release of radioactivity. During normal
operation, the normal Control Room Ventilation System
provides control room ventilation. Upon receipt of an
actuation signal, the CRIFS initiates filtered ventilation
and pressurization of the control room. The CREFS consists
of four 100% capacity ventilation / filtration system trains,
configured two per unit. The units share a common control
room, with two outside air intakes. The intakes are

- connected to a common air inlet header to which the four
trains of CREFS are connet.ted. Each air intake is equipped
with two redundant radiogas monitors. Each monitor actuates
both trains of CREFS in the associated unit. Each CREFS
train will also start on a Safety Injection (SI) signal from
the associated unit. The SI function is discussed in LC0

,o 3.3.2, " Engineered Safety Features Actuation System (ESFAS)
V Instrumentation." In addition, each CREFS train has a

system level manual initiation that functions the same as
the automatic action for a CREFS train, and each CREFS train
may also be started and aligned using component level manual
controls.

The system is equipped with a lead / lag logic designed to
control the operation of the CREFS in such a manner so as to
preclude extended simultaneous operation of more than two
CREFS trains. Limiting the CREFS to two train operation
ensures that the system will function within the limitations
established by the control room dose analysis (Ref. 1). The

train) g logic is designed to start the train B CREFS (leadlead /la
immediately upon receipt of an auto start signal.

Should the train B CREFS fail to start and/or establish
discharge flow within approximately 10 seconds after receipt
of an auto start signal, the train A CREFS (lag train) will
start. This system is described in more detail in the Bases
for LC0 3.7.10, " Control Room Emergency Filtration System."

OC (continued)
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CREFS Actuation Instrumentatien
B 3.3.7

BASES (continued)

APPLICABLE The control room must be kept habitable for the operators
SAFETY ANALYSES stationed there during accident recovery and post accident

operations.
,

The CREFS acts to terminate the supply of unfiltered outside
air to the control room, initiate filtration, and pressurize
the control room. These actions are necessary to ensure the
control room is kept habitable for the operators stationed
there during accident recovery and post accident operations
by minimizing the radiation exposure of control room
personnel.

In MODES 1, 2, 3, and 4, the radiation monitor actuation of
the CREFS is a backup for the SI signal actuation. This
ensures initiation of the CREFS during a loss of coolant
accident.

The radiation monitor actuation of the CREFS during movement
of irradiated fuel assemblies and CORE ALTERATIONS is the
primary means to ensure control room habitability in the
event of a fuel handling accident.

The CREFS Actuation Instrumentation satisfies Criterion 3 of
the NRC Policy Statement.

LC0 The LC0 requirements ensure that instrumentation necessary
to initiate the CREFS is OPERABLE.

1. Manual Initiation

The LC0 requires one channel OPERABLE. The operator
can initiate the CREFS 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.

Since manual initiation is not a credited Function, -

only one manual initiation channel for both units is
required OPERABLE.

Each channel consists of one push button and the
interconnecting wiring to the actuation logic cabinet.

(continued)
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CREFS Actuation Instrumentation
B 3.3.7

BASES

LC0 2. Automatic Actuation Loaic and Actuation Relays

(continued) .

The LC0 requires four trains of Actuation Logic and
Relays OPERABLE (two per unit) to ensure tha't no
single random failure can prevent automatic actuation. .

l
'

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, in LC0 3.3.2. |

The applicable MODES and specified conditions for the |

CREFS portion of these functions are different and
less restrictive than those specified for their SI |
roles. If one or more of the SI functions becomes |

inoperable in such a manner that only the CREFS l

function is affected, the Conditions applicable to '

their SI function need not be entered. The less I
restrictive Actions specified for inoperability of the !
CREFS Functions specify sufficient compensatory
measures for this case.

3. Control Room Radiation

The LCO specifies four (two per unit) required Control
Room Air Intake Radiation Monitors to ensure that the
radiation monitoring instrumentation necessary to
initiate the CREFS remains OPERABLE.

For sampling systems, channel 0PERABILITY involves
more than OPERABILITY of channel electronics.
OPERABILITY may also require correct valve lineups,
sample pump operation and filter motor operation, as
well as detector OPERABILITY, if these supporting
features are necessary for trip to occur under the
conditions assumed by the safety analyses.

4. Safety In.iection

Refer to LC0 3.3.2, Function 1, for all initiating
Functions and requirements. The safety injection
initiatior, function is applicable in MODES 1, 2, 3,
and 4 only.

(continued)

Vogtle Units 1 and 2 B 3.3-157 Revision No. O



- _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ ___ _

CREFS Actuation Instrumentation
B 3.3.7

BASES (continued)

APPLICABILITY The CREFS Functions must be OPERABLE in MODES 1, 2, 3, 4,
and during CORE ALTERATIONS and movement of irradiated fuel
assemblies.

,

ACTIONS The most common cause of channel inoperability is outright
failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the unit
specific calibration procedures. Typically, the drift is
found to be small and results in a delay of actuation rather
than a total loss of function. This determination is
generally made during the performance of a COT, when the
process instrumentation is set up for adjustment to bring it
within specification. If the Trip Setpoint is less
conservative than the tolerance specified by the calibration
procedure, the channel must be declared inoperable
immediately and the appropriate Condition entered.

A Note has been added to the ACTIONS indicating that
separate Condition entry is allowed for each Function. The
Conditions of this Specification may be entered
independently for each Function listed in Table 3.3.7-1 in

the accompanying LCO. inoperable channel (s)/ train (s)pletion Time (s) of the&The Com
of a Function will be tracked W

separately for each Function starting from the time the
Condition was entered for that Function.

The following ACTIONS have been developed to take credit for
the redundancy and inherent flexibility designed into the
four 100% capacity CREFS trains. These ACTIONS were
reviewed to ensure that the system function would be
maintained under accident conditions coupled with a
postulated single failure. The results of this review are
documented in Reference 2.

A.1

Condition A is applicable when the single required manual
initiation channel becomes inoperable. In this condition
there is no system level manual initiation of a CREFS train
available. The Actions require that the channel be restored
to OPERABLE status in 7 days. The lack of system level
manual initiation capability does not preclude automatic
initiation by the redundant automatic actuation channels.
The SI-A and SI-B signals and redundant radiation monitor

(continued)
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CREFS Actuation Instrumentaticn
B 3.3.7

BASES

ACTIONS A.1 (continued) :

i
'

channels for each unit are adequate to perform the control
room protection function. In addition, component' level
manual initiation of each CREFS train is available to the
control room operators. The 7 day Completion Time is
reasonable based on the low probability of an event |
occurring during this time interval that would require CREFS l

| operation and the capability of the remaining CREFS manual !
i and automatic actuation instrumentation. 1

l

|
B.1

If the Required Action of Condition A, to restore the ;

inoperable manual initiation channel to OPERABLE status, is !

| not completed in 7 days, action must be taken to place the !
plant in a condition where the manual initiation function is ,

, no longer necessary. Action B.1 requires that one CREFS |

| train be placed in the emergency mode of operation within 6
hours. This action accomplishes the manual function for ai

CREFS train. This action also ensures the control room
,

, L]/[ remains protected for all postulated accident and single i

failure conditions. In addition, the capability of the
CREFS to pressurize the control room, limit the radiation

|

dose, and provide adequate cooling remains undiminished. l

The Completion Time of 6 hours is reasonable to initiate the !

CREFS train considering the low probability of an event
,

occurring during this time interval that would require CREFS '

operation and the capability of the remaining CREFS manual,

'

and automatic actuation instrumentation. I

l

C.1

Condition C is applicable when a single automatic actuation
logic and relay channel becomes inoperable. The Actions
require that the channel be restored to OPERABLE status in
7 days. In this condition, there is one completely
redundant automatic actuation and relay channel still
0PERABLE in the affected unit. The remaining OPERABLE
channel is adequate to perform the control room protection
function. In addition, system level manual initiation of
each CREFS train is available to the control room operators.
However, the overall reliability of the actuation

O (continued)
,
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CREFS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS C.1 (continued)

l instrumentation is reduced and operation in this condition
l is limited. The 7 day Completion Time is reasonable based
| on the low probability of an event occurring during this

time interval that would require CREFS operation and the
capability of the remaining CREFS manual and automatic
actuation instrumentation.

|

| D.1

If the Required Action of Condition C, to restore the
| inoperable automatic actuation logic and relay channel to

OPERABLE status, is not completed in 7 days, action must be
taken to place the plant in a condition where the inoperable
automatic actuation channel is no longer necessary. Action

| D.1 requires that one CREFS train in the unaffected unit be I

! placed in the emergency mode of operation within 6 hours.
This action compensates for the inoperable automatic
actuation channel. This action also ensures the control
room remains protected for all postulated accident and
single failure conditions. In addition, the capability of
the CREFS to pressurize the control room, limit the,

| radiation dose, and provide adequate cooling remains
| undiminished. The Completion Time of 6 hours is reasonable
'

to initiate the CREFS train considering the low probability
of an event occurring during this time interval that would
require CREFS operation and the capability of the remaining
CREFS manual and automatic actuation instrumentation.

E.1

! Condition E is applicable when one automatic actuation logic
and relay channel becomes inoperable in each unit. The
Actions require that both channels be restored to OPERABLE

| status in 7 days. In this condition, there is one

| completely redundant automatic actuation and relay channel
still OPERABLE in each unit. The remaining OPERABLE channel
in each unit is adequate to perform the control room
protection function. In addition, system level manual
initiation of each CREFS train is available to the control
room operators. However, the overall reliability of the
actuation instrumentation is reduced and operation in this

(continued)

'
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CREFS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS L1 (continued)

condition is limited. The 7 day Completion Time is
reasonable based on the low probability of an eve'nt
occurring during this time interval that would require CREFS
operation and the capability of the remaining CREFS manual
and automatic actuation instrumentation.

F.1

If the Required Action of Condition E, to restore both
inoperable automatic actuation logic and relay channels to
OPERABLE status, is not completed in 7 days, action must be
taken to place the plant in a condition where the inoperable
automatic actuation channels are no longer necessary.
Action f.1 requires that one CREFS train in each unit be
placed in the emergency mode of operation within 6 hours.
This action compensates for the inoperable automatic
actuation channels. This action also ensures the control
room remains protected for all postulated accident and
single failure conditions. In addition, the capability of
the CREFS to pressurize the control room, limit theO radiation dose, and provide adequate cooling remains
undiminished. The Completion Time of 6 hours is reasonable
to initiate the CREFS trains considering the low probability
of an event occurring during this time interval that would
require CREFS operation and the capability of the remaining
CREFS manual and automatic actuation instrumentation.

G.1 and G.2

Condition G is applicable when two automatic actuation logic
and relay channels become inoperable in one unit. Required
Actions G.1 and G.2 provide equivalent compensatory actions
for this condition. G.1 requires that two CREFS trains in ;

the unaffected unit be placed in the emergency mode of
operation within I hour. G.2 requires one CREFS train in
each unit be placed in the emergency mode of operation
within 1 hour. In this condition, there is no CREFS
automatic actuation channel available in the affected unit.
Required Action G.1 or G.2 will compensate for the

,

inoperable automatic actuation channels and ensure the !
'

control room remains protected for all postulated accident

(continued)
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CREFS Actuation Instrumentation
B 3.3.7

gBASES

ACTIONS G.1 and G.2 (continued)

and single failure conditions. In addition, the capability
of the CREFC to pressurize the control room, limit the
radiation dose, and provide adequate cooling remains
undiminished. The 1 hour Completion Time reflects the
urgency with which this condition must be addressed and is
reasonable based on the low probability of an event
occurring during this time interval that would require CREFS
operation.

H.1

Condition H is applicable when three automatic actuation
logic and relay channeis become inoperable. Action H.1

. requires that two CREFS trains in the unit with one
inoperable channel be placed in the emergency mode of
operation within 1 hour. In this condition, there is no

CREFS automatic actuation channel available in o . unit and
only one OPERABLE automatic actuation channel in the other
unit. Required Action H.1 provides adequate compensatory
measures for the inoperable automatic actuation channels and

i

ensures the control room remains protected for all
postulated accident and single failure conditions. In
addition, the capability of the CREFS to pressurize the
control room, limit the radiation dose, and provide adequate
cooling remains undiminished. The 1 hour Completion Time
reflects the urgency with which this condition must be
addressed and is reasonable based on the low probability of
an event occurring during this time interval that would
require CREFS operation.

I.1

Condition I is applicable when four automatic actuation
logic and relay channels become inoperable. Action I.1
requires that two CREFS trains be placed in the emergency
mode of operation within I hour. In this condition, there
are no CREFS automatic actuation channels available in
either unit. Since no automatic actuations are possible,
there are no preferred CREFS trains to place in emergency
mode of operation. Required Action I.1 provides adequate
compensatory measures for the inoperable automatic actuation

(continued)
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CREFS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS I.1 (continued)

channels and ensures the control room remains protected for
all postulated accident and single failure conditions. In
addition, the capability of the CREFS to pressurize the
control room, limit the radiation dose, and provide adequate
cooling remains undiminished. The 1 hour Completion Time
reflects the urgency with which this condition must be
addressed and is reasonable based on the low probability of
an event occurring during this time interval that would
require CREFS operation.

J.1

Condition J is a)plicable when a single air intake radiogas
monitor channel )ecomes inoperable. The Action requires
that the channel be restored to OPERABLE status in 7 days.
In this condition, there is one completely redundant air
intake radiogas monitor channel still OPERABLE in the
affected unit. The remaining OPERABLE radiogas monitor
channel will initiate both automatic actuation logic and ;

relay channels which will start both trains of CREFS in that )
unit. In addition, system level manual initiation of each i

d CREFS train is available to the control room operators. I
However, the overall reliability of the actuation I

instrumentation is reduced and operation in this condition
is limited. The 7 day Completion Time is reasonable based
on the low probability of an event occurring during this
time interval that would rec,uire CREFS operation and the
capability of the remaining CREFS manual and automatic
actuation instrumentation.

K.1

If the Required Action of Condition J, to restore the
inoperable air intake radiogas monitor channel to 09ERABLE
status, is not completed in 7 days, action must be taken to
place the plant in a condii. ion where the inoperable radiogas ;

monitor channel is no longer necessary. Required Actions
K.1 and K.2 provide equivalent compensatory actions for this
condition. Action K.1 requires that air intake damper
associated with the inoperable radiogas monitor be locked
closed and the damper associated with the unaffected outside

(continued)
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CREFS Actuation Instrumentation
B 3.3.7

gBASES

|

ACTIONS K.1 (continued)

air intake be locked open. Action K.1 ensures all air
intake is monitored by redundant radiogas monitors. Action
K.2 requires one train of CREFS be placed in the emergency
mode of operation which accomplishes the radiogas monitor
channel function. Either of these actions ensures the
control room remains protected for all postulated accident
and single failure conditions. In addition, the capability
of the CREFS to pressurize the control room, limit the
radiation dose, and provide adequate cooling remains
undiminished. The Completion Time of 6 hours is reasonable
to lock the outside air intake dampers in the required
position or initiate a CREFS train considering the low
probability of an event occurring during this time interval
that would require CHEFS operation and the capability of the
remaining CREFS manual and automatic actuation
instrumentation.

|

L.1

Condition L is applicable when an air intake radiogas i

monitor channel becomes inoperable in each unit. The Action i
requires that both channels be restored to OPERABLE status I

in 7 days. In this condition, there is one completely i
redundant air intake radiogas monitor channel still OPERABLE

,

in each unit. The remaining OPERABLE radiogas monitor !

channel will initiate both automatic actuation logic and
relay channels which will start both trains of CREFS for the
associated unit. In addition, system level manual
initiation of each CREFS train is available to the control
room operators. However, the overall reliability of the
actuation instrumentation is reduced and operation in this
condition is limited. The 7 day Completion Time is
reasonable based on the low probability of an event
occurring during this time interval that would require CREFS
operation and the capability of the remaining CREFS manual
and automatic actuation instrumentation.

M.1

If the Required Acticr, cf Condition L, to restore both
inoperable air intake radiogas monitor channels to OPERABLE

(continued)
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B 3.3.7

(m) BASES
v

ACTIONS M.1 (continued)
1

status, is not complete in 7 days, action must be taken to :
place the plant in a condition where the inoperab'le radiogas 1

monitor channels are no longer necessary. Action M.1
requires that one CREFS train be placed in the emergency
mode of operation within 6 hours. This action compensates

|

for the inoperable radiogas monitor channels. This action '

also ensures the control room remains protected for all
postulated accident and single failure conditions. In 1

addition, the capability of the CREFS to pressurize the
control room, limit the radiation dose, and provide adequate
cooling remains undiminished. The Completion Time of 6
h1urs is reasonable to initiate the CREFS train considering
tie low probability of an event occurring during this time
interval that would require CREFS operation and the
capability of the remaining CREFS manual and automatic
actuation instrumentation.

1

N.1 and N.2

(7 Condition N is applicable when two air intake radiogas/

~) monitor channels are inoperable in one unit. In this
condition, one air intake is without radiation monitoring
capability and the other air intake retains fully operable
and redundant radiogas monitoring capability. Actions N.1
and N.2 provide equivalent compensatory actions for this
condition. Action N.1 requires that the outside air intake
damper in the affected unit be locked closed and the damper |

'in the unaffected unit air intake be locked open within
1 hour. Action N.2 requires that a CREFS train in each unit |
be placed in the emergency mode of operation within 1 hour.
Action N.1 ensures all air intake is monitored by redundant
radiogas monitors. Action N.2 accomplishes the radiogas
monitor channel function by placing two CREFS trains in
operation. Either of these actions ensures the control room
remains protected for all postulated accident and single
failure conditions. In addition, the capability of the
CREFS to pressurize the control room, limit the radiation
dose, and provide adequate cooling remains undiminished.
The 1 hour Completion Time reflects the urgency with which
this condition must be addressed and is reasonable based on
the low probability of an event occurring during this time
interval that would require CREFS operation.

O (continued)
O ~
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CRETS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS 0.1. 0.2.1. 0.2.2.1. and 0.2.2.2
(continued)

Condition 0 is applicable when three air intake radiogas
monitor channels are inoperable. In this condition, one air
intake is without radiation monitoring capability and the
other air intake is monitored by a single radiogas monitor
channel. Action 0.1 and the set of 0.2 actions provide
equivalent compensatory actions for this condition. Action
0.1 requires that a CREFS train in each unit be placed in
the emergency mode of operation within 1 hour. Action 0.1
accomplishes the radiogas monitor channel function and
ensures the control room is protected for all postulated
accident and single failure considerations by placing two
CREFS trains in operation. As an alternative to action 0.1, i

the 0.2 set of actions may be performed. Action 0.2.1
requires that the outside air intake damper in the unit with
two incpersble channels be locked closed and the damper in
the other unit's air intake be locked open within 1 hour. I

In this condition all air flow into the control room is
monitored by the single OPERABLE radiogas monitoring
channel. The remaining 0PERABLE radiogas monitor channel
will initiate both automatic actuation logic and relay |
channels which will start both trains of CREFS in the &
associated unit. In addition, system level manual W
initiation of each CREFS train is available to the control
room operators. However, the overall reliability of the
actuation instrumentation is reduced and operation in this
condition is limited. Action 0.2.2.1 requires the single
inoperable channel in the air intake that is locked open be
restored to OPERABLE status in 7 days. Completion of action
0.2.2.1 will restore redundant radiogas monitoring

,

capability to the only air intake in service. As an
alternative to action 0.2.2.1, action 0.2.2.2 requires that |
one CREFS train be placed in the emergency mode. Action |
0.2.2.2 provides adequate compensatory action in the event '

the single inoperable radiogas monitor channel in the locked
open air intake is not restored to OPERABLE status.
Completion of action 0.2.2.1 or 0.2.2.2 ensures the control
room remains protected for all postulated accident and
single failure conditions. In addition, the capability of
the CREFS to pressurize the control room, limit the
radiation dose, and provide adequate cooling remai,ns

| undiminished.
|
|

(continued)
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I CREFS Actuation Instrumentation

B 3.3.7

| BASES

1
'

ACTIONS 0.1. 0.2.1. 0.2.2.1. and 0.2.2.2 (continued)
'

The 1 hour Completion Time for actions 0.1 and 0.2.1
reflects the urgency with which this condition must be
addressed and is reasonable based on the low probability of ,

'an event occurring during this time interval that would
require CREFS operation. The 7 day Completion Time of
actions 0.2.2.1 and 0.2.2.2 is reasonable based on the low
probability of an event occurring during this time interval |

,

that would require CREFS operation and the capability of the'

remaining CREFS manual and automatic actuation
instrumentation.

P.1

Condition P is applicable when four air intake radiogas
monitor channels are inoperable. In this condition, the air

,

flow into the control room is not monitored. Action P.1
requires that a CREFS train in each unit be placed in the

i emergency mode of operation within 1 hour. Action P.1
accomplishes the radiogas monitor channel function and
ensures the control room is protected for all postulated
accident and single failure considerations by placing the

,

| A two CREFS trains in operation. The I hour Completion Time

V for action P.1 reflects the urgency with which this
condition must be addressed and is a reasonable time to
initiate two CREFS trains considering the low )robability of
an event occurring during this time interval tlat would
require CREFS operation.

|

SURVEILLANCE A Note has been added to the SR Table to clarify that
REQUIREMENTS Table 3.3.7-1 determines which SRs apply to which CREFS

Actuation Functions.

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other

,
' channels. It is based on the assumption that instrument

channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be en indication
of excessive instrument drift in one of the channels or of

!

|. (continued)
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CREFS Actuaticn Instrumentation
B 3.3.7

BASES

SURVEILLANCE SR 3.3.7.1 (continued)
REQUIREMENTS

_ A CHANNEL CHECK will detectsomething even more serious.
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LC0 required channels.

SR 3.3.7.2

A C0T is performed once every 92 days on each required
channel to ensure the entire channel will perform the
intended function. This test verifies the capability of the
instrumentation to provide the CREFS actuation. The
setpoints shall be left consistent with the unit specific
calibration procedure tolerance. The Frequency is based on
the known reliability of the monitoring equipment and has
been shown to be acceptable through operating experience.

SR 3.3.7.3

SR 3.3.7.3 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 Frequency is
justified in WCAP-10271-P-A, Supplement 2, Rev. 1 (Ref. 1).

(

(continued)
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CREFS Actuation Instrumentation
B 3.3.7

BASES

SURVEILLANCE SR 3.3.7.4
REQUIREMENTS

i (continued) SR 3.3.7.4 is the performance of a TAD 0T. This test is a
| check of the Manual Actuation Functions and is pe'rformed
! every 18 months. Each Manual Actuation Function is tested,

which in some instances includes actuation of the end device
(i.e., pump starts, valve cycles, etc.).

The Frequency is based on the known reliability of the
function and the redundancy available, and has been shown to
be acceptable through operating experience. The SR is

| modified by a Note that excludes verification of setpoints
' during the TA00T. The Functions tested have no setpoints

associated with them.

SR 3.3.7.5.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency is baseo a operating experience and is
consistent with the tn". cal industry refueling cycle.

SR 3.3.7.6

This SR ensures the individual channel ESF RESPONSE TIME for
the CREFS radiogas monitor actuation instrumentation is less
than or equal to the maximum values assumed in the accident 1

analyses. Response time testing acceptance criteria nre
included in the FSAR, Chapter 16 (Ref. 3). 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

both trains reaches the required functional state (pment in
value at the sensor, to the point at which the equi

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

(continued)
i
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CREFS Actuation Instrumentation
B 3.3.7 |

BASES )

|
SURVEILLANCE SR 3.3.7.6 (continued) l

REQUIREMENTS
be performed with the transfer functions set to o,ne with the
resulting measured response time compared to the appropriate l

FSAR response time. Alternately, the response time test can
be performed with the constants set to their nominal values
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 nsponse
time is measured.

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 infrer,uent occurrences. W

REFERENCES 1. Westinghouse to SCS Letter 88GP-G-0025, dated May 23,
1988. Transmittal of PMTC FSAR changes.

2. VEGP Calculation No. X6CNA.09.01, Control Room HVAC
Technical Specifications, 21 October 1988.

3. FSAR, Chapter 16.

O
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HFASA Instrumentation
B 3.3.8

8 3.3 INSTRUMENTATION

B 3.3.8 High Flux at Shutdown Alarm (HFASA)

BASES
.

BACKGROUND The primary purpose of the HFASA is to warn the operator of
an unplanned boron dilution event in sufficient time (15 ,

minutes prior to loss of shutdown margin) to allow manual j
action to terminate the event. The HFASA is used for this
purpose in MODES 3 and 4, and MODE 5 with the loops filled.

The HFASA consists of two channels of alarms, with each |
channel receiving input from one source range channel. An ''

alarm setpoint of 2.3 times background provides at least 15
minutes from the time the HFASA occurs to the total loss of
shutdown margin due to an unplanned dilution event. This
meets the Standard Review Plan criteria for mitigating the .

consequences of an unplanned dilution event by relying on I

operator action. !

APPLICABLE The analysis presented in Reference 1 identifies credible 1,

j SAFETY ANALYSES boron dilution initiators. Time intervals from the HFASA '

until loss of shutdown margin were calculated. The results
demonstrate that sufficient time for operator response is ,

available to terminate an inadvertent dilution event taking i

credit for one HFASA with a setpoint of 2.3 times ,

background. i

The HFASA satisfied Criterion 3 of the NRC Policy Statement.

LCO The LC0 requires two channels of HFASA to be OPERABLE with
input from two source range channels to provide protection
against single failure.

i

!
|

APPLICABILITY The HFASA must be OPERABLE in MODES 3, 4, and 5.
!

| The Applicability is modified by a Note which allows the !
HFASA to be blocked in MODE 3 during reactor startup so that
spurious alarms are not generated.

|

(continued)
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HFASA Instrumentation
B 3.3.8

L'ASES

APPLICABILITY In MODES 1 and 2, the source range instrumentation is
(continued) deenergized and operators are alerted to an unplanned

dilution event by a reactor trip on overtemperatu,re delta-T
or power range neutron flux high, low setpoint,
respectively. As a protective measure in addition to HFASA,
in MODE 5 with the loops not filled, unplanned dilution
events are precluded by requiring the unborated water source
(reactor makeup water storage tank (RMWST)) to be isolated.

ACTIONS A.1

With one channel of HFASA inoperable, Required Action A.1
requires the inoperable channel to be restored within 48
hours. In this condition, one channel of HFASA remains
available to provide protection. The 48 hour Completion
Time is consistent with that required for an inoperable
source range channel.

B.1 and B.2

With the Required Action A.1 and associated Completion Time
not met, or with both channels of HFASA inoperable, the
appropriate ACTIONS are to verify that the required SDM is
present and isolate the unborated water source by performing
SR 3.9.2.1. This places the unit in a condition that
precludes an unplanned dilution event. The Completion Times
of I hour and once per 12 hours thereafter for verifying SDM
provide timely assurance that no unintended dilution I

occurred while the HFASA was inoperable and that SDM is
| maintained. The Completion Times of 4 hours and once per 14
.

days thereafter for verifying that the unborated source is ,

| isolated provide timely assurance that an unplanned dilution i
event cannot occur while the HFASA is inoperable and that i

this protection is maintained until the HFASA is restored.

SURVEILLANCE The HFASA channels are subject to a COT and a CHANNEL
| REQUIREMENTS CALIBRATION.

|
|
|

(continued)
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1

; HFASA Instrumentation
B 3.3.8

O BASESO
SURVEILLANCE SR 3.3.8.1

'

REQUIREMENTS
(continued) SR 3.3.8.1 requires the performance of a C0T every 92 days'

' to ensure that each channel of the HFASA and its'setpoint
are OPERABLE. This test shall include verification that the !

,

^

HFASA setpoint is less than or equal to 2.3 times
background. The frequency of 92 days is consistent with the
requirements for the source range channels. This
Surveillance Requirement is modified by a Note that provides |

: a 4-hour delay in the requirement to perform this
surveillance for the HFASA instrumentation upon entering

,

MODE 3 from MODE 2. This Note allows a normal shutdown to
proceed without delay for the performance of the
surveillance to meet the applicability requirements in MODE
3.

J
,

l

SR 3.3.8.2 |

SR 3.3.8.2 requires the performance of a CHANNEL CALIBRATION;

every 18 months. This test verifies that each channel
responds to a measured parameter within the necessary range

'G and accuracy. It encompasses the HFASA portion of the
V instrument loop. The frequency is based on operating

,

experience and consistency with the typical industry l

refueling cycle. |

.

REFERENCES 1. FSAR, Subsection 15.4.6.

4

.

|

<

1
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

O B 3.4 REACTOR C0OLANT SYSTEM (RCS) i(G
l B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling

(DNB) Limits

i

BASES |
'

BACKGROUND These Bases address requirements for maintaining RCS
pressure, temperature, and flow rate within limits assumed
in the safety analyses. The safety analyses (Ref. 1) of
normal operating conditions and anticipated operational
occurrences assume initial conditions within the normal
steady state envelope. The limits placed on RCS pressure,
temperature, and flow rate ensure that the DNB design
criterion will be met for each of the transients analyzed.

The design method employed to meet the DNB design criterion
for the VANTAGE 5 and LOPAR fuel assemblies is the Revised
Thermal Design Procedur e (RTDP). With the RTDP methodology,
uncertainties in plant operating parameters, nuclear and
thermal parameters, fuel fabrication parameters, computer
codes, and DNB correlation predictions are considered
statistically to obtain DNB uncertainty factors. Based on
the DNB uncertainty facters, RTDP design limit DNBR valuesp) are determined in order to meet the DNB design criterion.(
The RTDP design limit DNBR values are 1.24 and 1.23 for the
typical and thimble cells, respectively, for the VANTAGE 5
fuel analyses with the WRB-2 correlation. For the LOPAR j

fuel analyses, the RTDP design limit DNBR values are 1.23
and 1.22 for the typical and thimble cells, respectively.

Additional DNBR margin is maintained by performing the
safety analyses to DNBR limits higher than the design limit
DNBR values. This margin between the design and safety
analysis limit DNBR values is used to offset known DNBR
penalties (e.g., rod bow and transition core) and to provide
DNBR margin for operating and design flexibility.

The Standard Thermal Design Procedure (STDP) is used for
those analyses where RTDP is not applicable. In the STDP
method the parameters used in analysis are treated in a
conservative way from a DNBR standpoint. The parameter
uncertainties are applied directly to the safety analyses
input values to give the lowest minimum DNBR. Th9 design

(N (continued)
b

Vogtle Units 1 and 2 B 3.4-1 Revision No. O



RCS Pressure, Temp 3rature, and Flow DNB Limits
B 3.4.1

gBASES

BACKGROUND limit DNBR for STDP is the 95/95 limit for the appropriate
(continued) DNB correlation. Again, additional DNBR margin is

maintained it; the safety analyses to offset the applicable
DNBR penalties.

'

For both the WRB-1 and the WRB-2 correlations, the 95/95
DNBR correlation limit is 1.17. The W-3 DNB correlation is
used for both fuel types where the primary DNBR correlations
are not applicable. The WRB-1 and WRB-2 correlations were
developed based on mixing vane data and therefore are only
applicable in the heated rod spans above the first mixing
vane grid. The W-3 correlation, which does not take credit
for mixing vane grids, is used to calculate DNBR values in
the heated region below the first mixing vane grid. In
addition, the W-3 correlation is applied in the analysis of
accident conditions where the system pressure is below the

- range of the primary correlations. For system pressures in
the range of 500 to 1000 psia, the W-3 correlation limit is
1.45. For system pressures greater than 1000 psia, the W-3
correlation limit is 1.30.

The RCS pressure and average temperature limits are
consistent with operation within the nominal operational |
envelope. A lower pressure and/or higher average
temperature will cause the reactor core to approach DNB
limits.

The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimum
RCS flow limit corresponds to that assumed for DNB analyses.
A lower RCS flow will cause the core to approach DNB limits.

Operation for significant periods of time outside these DNB
limits increases the likelihood of a fuel cladding failure
in a DNB limited event.

APPLICABLE The requirements of this LC0 represent the initial
SAFETY ANALYSES conditions for DNB limited transients analyzed in the plant

safety analyses (Ref. 1). The safety analyses have shown
that transients initiated from the limits of this LC0 will
result in meeting the DNB design criterion. Changes to
the unit that could impact these parameters must be assessed
for their impact on the DNB design criterion. The

(continued)
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RCS Pressure, Tempsrature, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE transients analyzed include loss of coolant flow events and
SAFETY ANALYSES dropped or stuck rod events. A key assumption for the

(continued) analysis of these events is that the core power distribution )
is within the limits of LC0 3.1.6, " Control Bank' Insertion
Limits"; LC0 3.2.3, " AXIAL FLUX DIFFERENCE (AFD)"; and
LC0 3.2.4, " QUADRANT POWER TILT RATIO (QPTR)."

The pressurizer pressure limit of 2199 psig and the RCS
average temperature limit of 592.5*F correspond to
analytical limits of 2185 psig and 594.4*F used in the
safety analyses, with allowance for measurement uncertainty.

The indicated RCS flow value of 384,509 gpm corresponds to
an analytical value of 374,400 gpm with allowance for
measurement and indication uncertainties.

The RCS DNB parameters satisfy Criterion 2 of the NRC Policy
Statement.

LC0 This LC0 specifies limits on the monitored process
variables - pressurizer pressure (PI-0455A,B&C, PI-0456 &
PI-0456A, PI-0457 & PI-0457A, and PI-0458 & PI-0458A), RCS

s

average temperature (TI-0412, TI-0422, TI-0432, and
TI-0442), and RCS total flow rate (FI-0414, FI-0415,
FI-0416, FI-0424, FI-0425, FI-0426, FI-0434, FI-0435,
FI-0436, FI-0444, FI-0445, FI-0446) - to ensure the core
operates within the limits assumed in the safety analyses.
Operating within these limits will result in meeting the DNB
design criterion in the event of a DNB limited transient.

RCS total flow rate contains a measurement error of 2.7%
based on performing a precision heat balance above 90% RTP
and using the result to calibrate the RCS flow rate j
indicators. This measurement uncertainty includes a 0.1% |

penalty to account for potential fouling of the feedwater
venturi, which might not be detected and could bias the i

result from the precision heat balance in a nonconservative j
manner. 3

Any fouling that might bias the flow rate measurement
greater than 0.1% can be detected by monitoring and trending
various plant performance parameters. If detected, either

the effect of the fouling shall be quantified and

(continued)

i

Vogtle Units 1 and 2 B 3.4-3 Revision No. O !

1



RCS Prsssura, Temperature, and Flow DNB Licits
B 3.4.1

gBASES

LC0 compensated for in the RCS flow rate measurement or the
(continued) venturi shall be cleaned to eliminate the fouling.

2

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 DNB design
criterion will be met in the event of an unplanned loss of
forced coolant flow or other DNB limited transient. In all
other MODES, the power level is low enough that DNB is not a
concern.

A Note has been added to indicate the limit on pressurizer
pressure is not applicable during short term operational
transients such as a THERMAL POWER ramp > 5% RTP per minute
or a THERMAL POWER step > 10% RTP. These conditions
represent short term perturbations where actions to control
pressure variations might be counterproductive. Also, since
they represent transients initiated from power levels
< 100% RTP, an increased DNBR margin exists to offset the
temporary pressure variations.

Another set of limits on DNB related parameters is provided
in SL 2.1.1, " Reactor Core SLs." Those limits are less j
restrictive than the limits of this LCO, but violation of a
Safety Limit (SL) merits a stricter, more severe Required
Action.

ACTIONS A.1

RCS pressure and RCS average temperature are controllable I

and measurable parameters. With one or both of these ;

parameters not within LC0 limits, action must be taken to
restoreparameter(s).,

RCS total flow rate is not a controllable parameter and is
not expected to vary during steady state operation. If the
indicated RCS flow rate exhibits degradation and the actual
total RCS flow rate is below the LC0 limit as determined by
precision heat balance, power must be reduced, as required
by Required Action C.1, to restore DNB margin and eliminate
the potential for violation of the accident analysis bounds.

(continued)
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RCS Pressure, Temperature, and Flow DNB Liaits
B 3.4.1

BASES

ACTIONS A.1 (continued)

The 2 hour Completion Time for restoration of the parameters
is based on plant operating experience and provides
sufficient time to adjust plant parameters, to detennine the
cause for the off normal condition, and to restore the >

readings within limits.

B.1

If degradation in RCS total flow rate is detected via the
flow rate indicators, a precision calorimetric heat balance
must be performed within 7 days of detection of the
degradation. The precision heat balance will positively
verify actual RCS total flow rate. The 7-day Completion
Time is adequate to allow for the setup necessary for this
measurement and is acceptable since the RCS low flow reactor
trips will protect the reactor against actual low flow
conditions.

C.1

If Required Actions A.1 or B.1 are not met within the
associated Completion Time, the plant must be brought to a
MODE in which the LC0 does not apply. To achieve this
status, the plant must be brought to at least MODE 2 within
6 hours. In MODE 2, the reduced power condition eliminates
the potential for violation of the accident analysis bounds.
The Completion Time of 6 hours is reasonable to reach the
required plant conditions in an orderly manner.

SURVEILLANCE SR 3.4.1.1
REQUIREMENTS

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12 hour Surveillance Frequency for pressurizer pressure-

is sufficient to ensure the pressure can be restored to a
normal operation, steady state condition following load
changes and other expected transient operations. 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.

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE 3.4.1.2
REQUIREMENTS .

(continued) Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within' limits,
the 12 hour Surveillance Frequency for RCS average
temperature is sufficient to ensure the temperature can be
restored to a normal operation, steady state condition
following load changes and other expected transient
operations. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess for
potential degradation and to verify operation is within
safety analysis assumptions.

SR 3.4.1.3

The 12 hour Surveillance Frequency for monitoring for
degradation in RCS total flow rate is performed using the
installed flow instrumentation. The RCS flow
instrumentation indicates from 0% to 120% as opposed to
actual flow in gallons per minute. Therefore, the flow
instrumentation is used to detect degradation in flow rather
than as a comparison against the actual limit in gallons per
minute. Degradation is defined as a change in indicated
percent flow which is greater than the instrument channel
inaccuracies and parallax errors. 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

Measurement of RCS total floi, rate by performance of a
precision calorimetric heat balance once every 18 months
allows the installed RCS flow instrumentation to be
correlated with the precision flow measurement and verifies
the actual RCS flow rate is greater than or equal to the
minimum required RCS flow rate. In addition, in order to
ensure that the measurement uncertainty assumed in the limit
for RCS total flow rate is maintained, the instrumentation

used for the precision calorimetric heat balance will be
calibrated within 30 days prior to the precision
calorimetric.

(continued)

Vogtle Units 1 and 2 B 3.4-6 Revision No. O



RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

( BASES

:

SURVEILLANCE SR 3.4.1.4 (continued)
REQUIREMENTS

The Frequency of 18 months reflects the importance of
verifying flow after a refueling outage when the ' core has
been altered, which may have caused an alteration of flow
resistance.

This SR is modified by a Note that allows entry into MODE 1,
without having performed the SR, and placement of the unit
in the best condition for performing the SR. The Note
states that the SR is not required to be performed until
7 days after 2: 90% RTP. This exception is appropriate since
the heat balance requires the plant to be at a minimum of
90% RTP to obtain the stated RCS flow accuracies. The i

Surveillance shall be performed within 7 days after reaching
90% RTP.

,

REFERENCES 1. FSAR, Chapter 15.

O
i,

|

l
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RCS Minicum Temperature for Criticality
B 3.4.2

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality

- BASES

BACKGROUND This LCO is based upon meeting several major considerations
before the reactor can be made critical and while the
reactor is critical.

The first consideration is moderator temperature coefficient
(MTC), LC0 3.1.3, " Moderator Temperature Coefficient (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 LC0
on minimum temperature for criticality helps ensure the
plant is operated consistent with these assumptions.

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore
neutron detectors) can be affected by moderator temperature,
a temperature value within the nominal operating envelope is
chosen to ensure proper indication and response while the
reactor is critical.

The third consideration is the pressurizer operating
characteristics. The transient and accident analyses assume
that the pressurizer is within its normal startup and
operating range (i.e., saturated conditions and steam bubble
present). It is also assumed that the RCS temperature is
within its normal expected range for startup and power
operation. Since the density of the water, and hence the
response of the pressurizer to transients, depends upon the
initial temperature of the moderator, a minimum value for
moderator temperature within the nominal operating envelope
is chosen.

The fourth consideration is that the reactor vcssel is above
its minimum nil ductility reference temperatwe when the
reactor is critical.

APPLICABLE Although the RCS minimum temperature for criticality is not
SAFETY ANALYSES itself an initial condition assumed in Design Basis

(continted)
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RCS Minimum Temperature for Criticality
B 3.4.2-

BASES

APPLICABLE Accidents (DBAs), the closely aligned temperature for hot
SAFETY ANALYSES zero power (HZP) is a process variable that is an initial

(continued) condition of DBAs, such as the rod cluster control assembly
(RCCA) withdrawal, RCCA ejection, and main steam line break
accidents performed at zero power that either assumes the
failure of, or presents a challenge to, the integrity of a
fission product barrier.

All low power safety analyses assume initial RCS loop
temperatures 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 the NRC Policy Statement.,

LC0 Compliance with the LCO ensures that the reactor will not be
made or maintained critical (k.cr 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 LC0 may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.'

APPLICABILITY In MODE I and MODE 2, with k.tr 2 1.0, LC0 3.4.2 is
applicable since the reactor can only be critical (k,rr
2 1.0) in these MODES.

The special test exception of LC0 3.1.8, " MODE 2 PHYSICS
TESTS Exceptions," permits PHYSICS TESTS to be performed at
s 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 be accurately measured, it may be
necessary to operate outside the normal restrictions of this
LCO. For example, to measure the MTC at beginning of cycle,

(continued)
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RCS Minitum Temperature for Criticality
B 3.4.2

1

BASES

APPLICABILITY it is necessary to allow RCS loop average temperatures to
(continued) fall below the HZP temperature, which may cause RCS loop

average temperatures to fall below the temperature limit of
this LC0.

!

ACTIONS A.1 l

|

If the parameters that are outside the limit cannot be
Irestored, 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 30 minutes. Rapid reactor
shutdown can be readily and practically achieved within a
30 minute period. The allowed time is reasonable, based or,

Ioperating experience, to reach MODE 3 in an orderly manner i
and without challenging plant systems. |

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 the T,y, - T,,, deviation
alarm (TI-0412, TI-0422, TI-0432, TI-0442) is not reset and
any RCS loop T,y < 561 F. When these conditions are
present, RCS loo,p average temperatures could fall below the
LC0 requirement without additional warning. The frequency
of 30 minutes is sufficient to prevent the inadvertent
violation of the LC0.

REFERENCES 1. FSAR, Section 4.3 and Subsections 15.0.3 and 15.4.8.

O
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RCS P/T Lizits
B 3.4.3

f) B 3.4 REACTOR COOLANT SYSTEM (RCS)
v

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES
,

BACKGROUND All components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LC0 limits the pressure and temperature
changes during RCS heatup and cooldown, within the design
assumptions and the stress limits for cyclic operation.

The PTLR contains P/T limit curves for heatup, cooldown,
inservice leak and hydrostatic (ISLH) testing, and data for
the maximum rate of change of reactor coolant temperature.

Each P/i 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 LC0 establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the
component most subject to brittle failure, and the LC0
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 III, Appendix G
(Ref. 2).

The neutron embrittlement effect on the material toughness
is reflected by increasing the nil ductility reference
temperature (RTm) as exposure to neutron fluence increases.

f] (continued)
V
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RCS P/T Limits
B 3.4.3

BASES

| BACKGROUND The actual shift in the RTm of the vessel material will be
(continued) established periodically by removing and evaluating the

,

!

irradiated reactor vessel material specimens, in ,accordance i

with ASTM E 185 (Ref. 3) and 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.

I 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 I

Itemperature for ISLH testing. However, the criticality
curve is not operationally limiting; a more restrictive |

limit exists in LC0 3.4.2, "RCS Minimum Temperature for |
Criticality." |

The consequence of violating the LCO limits is that the RCS
| has been operated under conditions that can result in

brittle failure of the RCPB, possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity 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.

O1!

(continued)

Vogtle Units 1 and 2 B 3.4-12 Revision No. 0

|



- - - _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _

RCS P/T Limits
B 3.4.3

BASES (continued)

APPLICABLE The P/T limits are not derived from Design Basis Accident
SAFETY ANALYSES (DBA) analyses. They are prescribed during normal operation

to avoid encountering pressure, temperature, and temperature
rate of change conditions that might cause undetected flaws
to propagate and cause nonductile failure of the RCPB, an
unanalyzed condition. Reference 7 establishes the
methodology for determining the P/T limits. Although the
P/T limits are not derived from any DBA, the P/T limits are
acceptance limits since they preclude operation in an
unanalyzed condition.

RCS P/T limits satisfy Criterion 2 of the NRC Policy
Statement.

LC0 The two elements of this LC0 are:

a. The limit curves for heatup, cooldown, and ISLH
testing; and

b. Limits on the rate of change of temperature.

The LC0 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 es
inputs for calculating the heatup, cooldown, and ISLH
testing P/T limit curves. Thus, the LC0 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 LC0 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 follow:

a. The severity of the departure from the allowable
operating P/T regime or the severity of the rate of
change of temperature;

(continued)
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RCS P/T Limits
B 3.4.3

BASES

LC0 b. The length of time the limits were violated (longer |

(continued) violations allow the temperature gradient in the thick l

vessel walls to become more pronounced); and

c. The existences, sizes, and orientations of flaws in
the vessel material.

APPLICABILITY The RCS P/T limits LC0 provides a definition of acceptable
operation for 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. LC0 3.4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits"; LC0 3.4.2, "RCS Minimum Temperature for
Criticality"; and Safety Limit 2.1, " Safety Limits," also
provide operational restrictions for pressure and
temperature and maximum pressure. Furthermore, MODES 1
and 2 are above the temperature range of concern for
nonductile failure, and stress analyses have been performed
for normal maneuvering profiles, such as power ascension or
descent.

ACTIONS A.1 and A.2

Operation cutside the P/T limits during MODE 1, 2, 3, or 4
must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses.

The 30 minute Completion Time reflects the urgency of
restoring the parameters to within the analyzed range. Most
violations will not be severe, and the activity can be
accomplished in this time in a controlled manne..

Besides restoring operation within limits, an evaluation is
| required to determine if RCS operation can continue. The

(continued)

,
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RCS P/T Limits
B 3.4.3

t

BASES

ACTIONS A.1 and A.2 (continued)

evaluation must verify the RCPB integrity remains acceptable
and must be completeu before continuing operatiorf. Several
methods may be used, including comparison with pre-analyzed
transients in the stress analyses, new analyses, or
inspection of the components.

,

ASME Code, Section XI, Appendix E (Ref. 6), may be used to
| support the evaluation. However, its use is restricted to
i 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 |f
6 allowable limits. Restoration alone per Recuired Action A.1 ;

is insufficient because higher than analyzec stresses may

|
have occurred and may have affected the RCPB integrity.

B.1 and B.2

i 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
;ufficiently severe event caused entry into an unacceptable
region. Either possibility indicates a need for more

I careful examination of the event, best accomplished with the
| RCS at reduced pressure and temperature. In reduced

pressure and temperature conditions, the possibility of
propagation with undetected flaws is decreased.

If the required restoration activity cannot be accomplished !
within 30 minutes, Required Action B.1 and Required !
Action B.2 must be implemented to reduce pressure and j
temperature.

l

(continued)
!

|
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RCS P/T Limits
B 3.4.3

BASES

ACTIONS B.1 and B.2 (continued)

If the required nal. nation for continued operation cannot be
a:.complished within 72 hours or the results are
irdcterminate 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
cperating experience, to reach th'. required plant conditions

. frw full power conditions in an orderly manner and without
challenging plant systems.

C.1 and C.2

Actions must be tii tiated immedia: +, to correct operationi
outside of the P/T liaits at times .,ther than whan in
MODE 1, 2, 3, or 4, so that the RCPB is returned to a
condition that has been verified by stress analysis,

immediate Completior. Time reflects the urgency of
it.;ciating action to restore the parameters to within the
analyzed range. Most viciations will not be severe, and the
activity can be .ccomplis%d in this time in a controlled
manner.

Besides restoring ope ntion within limit!., an evaluation is
required to detern.ine if RCS operation cLn continue. The
evaluation must verify that the RCPB integrity remains
acceptable and must be completed prior to entry into MODE 4.
Several methods noy be c:% icluding 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 restricten a
evaluation of the vessel beltline.

|

|

(continued)
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RCS P/T Limits
B 3.4.3

O BASESv
ACTIONS C.1 and C.2 (continued)

Condition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perfom the
evaluation of the effects of the excursion outside the
allowable limits. Restoration alone per Required Action C.1
is insufficient because higher than analyzed stresses may

| have occurred and may have affected the RCPB integrity.

| SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

Verification that operation is within the PTLR limits is
i 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
i 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

,

i minor deviations within a reasonable time.

O 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.

,1
'

This $R 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
' LC0 3.4.2 contains a more restrictive requirement.

.__

REFERENCES 1. 10 CFR 50, Appendix G.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Appendix G.

3. ASTM E 185-82, July 1982. i

4. 10 CFR 50, Appendix H.

5. Regulatory Guide 1.99, Revision 2, May 1988.
!

!

l (continued)
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RCS P/T Limits
B 3.4.3

dASES

REFERENCES 6. ASME, Boiler and Pressure Vessel Code, Section XI,
(continued) Appendix E.

.

7. WCAP-14040, Revision 2, January 1996. '

O

|

i

|

O
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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 heat4

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 thennal
state, to increase the probability of fission;

b. Improving the neutron economy by acting as a
reflector;

c. Carrying the soluble neutron poison, boric acid;

d. Providing a second barrier against fission product
release to the environment; and

O e. Removing the heat generated in the fuel due to fission
d product decay following a unit shutdown.

The reactor coolant is circulated through four loops
connected in parallel to the reactor vesse! each containing
an SG, a reactor coolant pump (RCP), and appropriete 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
SAFETY ANALYSES bases accident initial conditions including RCS pressure,

RCS temperature, reactor power level, core parameters, and
safety system setpoints. The important aspect for this LC0
is the reactor coolant forced flow rate, which is
represented by the number of RCS loops in service.

(continued)
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RCS Loops - MODES 1 and 2
B 3.4.4

|

BASES

,

'

APPLICABLE All of the accident / safety analyses performed at full rated
SAFETY ANALYSES thermal power assume that all four RCS loops are in

(continued) operation as an initial condition. Some accident / safety
;

| analyses have been performed at zero power condit' ions i
| assuming only two RCS loops are in operation to '

conservatively bound lower modes of operation. The events
which assume only two RCPs in operation include the
uncontrolled RCCA (Bank) withdrawal from subcritical and the i

,

rod ejection events. While all accident / safety analyses
performed at full rate thermal power assume that all the RCS
loops are in operation, selected events examine the effects
resulting from a loss of RCP operation. These include the
complete and partial loss of forced RCS flow, reactor
coolant pump rotor seizure, and reactor coolant pump shaft
break events. For each of these events, it is demonstrated |

that all the applicable safety criteria are satisfied. For
the remaining accident / safety analyses, operation of all
four RCS loops during the transient up to the time of
reactor trip is assumed thereby ensuring that all the
applicable acceptance criteria sre satisfied. Those i

transients analyzed beyond the time of reactor trip were
examined assuming that a iu;s of offsite power occurs which
results in the RCPs coasting down.

OBy ensuring that the plant operates with all RCS loops in 1

operation in MODES 1 and 2, adequate heat transfer is
provided between the fuel cladding and the reactor coolant.

RCS Loops - MODES 1 and 2 satisfy Criterion 2 of the NRC
Policy Statement.

LC0 The purpose of this LC0 is to require an adequate forced
flow rate for core heat removal. Flow is represented by the

|
number of RCPs in operation for removal of heat by the SGs.

' To meet safety analysis acceptance criteria for DNB, four
pumps are required at rated power.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 Generate- Tube

| Surveillance Program.

!

(continued)
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RCS Loops - MODES 1 and 2
B 3.4.4

BASES (continued)

APPLICABILITY In MODES 1 and 2, the reactor is critical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in ' operation
in these MODES to prevent DNB and core damage.

The decay heat production rate is much lower than the full
)ower heat rate. As such, the forced circulation flow and
leat sink requirements are reduced for lower, noncritical
MODES as indicated by the LCOs for MODES 3, 4, and 5.

Operation in other MODES is covered by:

LC0 3.4.5, "RCS Loops - MODE 3"; '

LC0 3.4.6, "RCS Loops - MODE 4";
LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled";

,

LC0 3.4.8, "RCS Loops - MODE 5, Loops Not Filled",
LC0 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LC0 3.9.6, " Residual Heat Removal (RHR) and Coolant !

Circulation - Low Water Level" (MODE 6).

/'
ACTIONS A.1

'

If the requirements of the LC0 are not met, the Required
|Action is to reduce power and bring the plant to MODE 3. -

This lowers power level and thus reduces the core heat
removal needs and minimizes the possibility of violating DNB
limits.

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 i
safety systems.

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS

This SR requires verification every 12 hours that each RCS
loop is in operation. Verification may include flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal while maintaining

O) (continued)
%
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RCS Loops - MODES 1 and 2 )
B 3.4.4

'

BASES

SURVEILLANCE SR 3.4.4.1 (continued)
REQUIREMENTS

the margin to DNB. The Frequency of 12 hours is sufficient
considering other indications and alarms availabib to the

,

operator in the control room to monitor RCS loop |
performance.

i

i

!

REFERENCES 1. FSAR, Chapter 15.

!

|

i

)

I

l

O
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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

1

i BASES

BACKGROUND In MODE 3, the primary function of the reactor coolant is
removal of decay heat and transfer of this heat, via the;

i steam generator (SG), to the secondary plant fluid. The
| secondary function of the reactor coolant is to act as a
i 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 rate to ensure proper heat transfer and
| prevent fuel damage.

In MODE 3, RCPs are used to provide forced circulation for
heat removal during heatup and cooldown. The MODE 3 decay

,[7 heat removal requirements are low enough that a single RCS|
! loop with one RCP running is sufficient to remove core decay
| heat. However, two RCS loops are required to be OPERABLE to
| ensure redundant capability for decay heat removal..

APPLICABLE Whenever the reactor trip breakers (RTBs) are in the closed,

1 SAFETY ANALYSES position and the control rod drive mechanisms (CRDMs) are
energized, an inadvertent rod withdrawal from subcritical,
resulting in a power excursion, is possible. Such a
transient could be caused by a malfunction of the rod
control system. In addition, the possibility of a power
excursion due to the ejection of an inserted control rod is
possible with the breakers closed or open. Such a transient
could be caused by the mechanical failure of a CRDM.

Therefore, in MODE 3 with RTBs in the closed position and
the Rod Control System capable of rod withdrawal, accidental
control rod withdrawal from subcritical is postulated and
requires at least two RCS loops to be OPERABLE and in
operation to ensure that the accident analyses limits are

,

O (continued): O .-
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RCS Loops - MODE 3
8 3.4.5

BASES

AP?LICABLE met. For those conditions when the Rod Control System is
SAFETY ANALYSES not capable of rod withdrawa], two RCS loops are required to

| (continued) be OPERABLE, but only one RCS loop is required to be in
operation to be consistent with MODE 3 accident a'nalyses.

|

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 the NRC Policy
Statement.

LCO The purpose of this LCO is to require that at least two RCS
loops be OPERABLE. In MODE 3 with the RTBs in the closed
position and Rod Control System capable of rod withdrawal,
two RCS loops must be in operation. Two RCS loops are
required to be in operation in MODE 3 with RTBs closed and

| Rod Control System capable of rod withdrawal due to the
postulation of a power excursion because of an 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 loop in operation is
necessary to ensure removal of decay heat from the core and
homogenous boron concentration throughout the RCS. An
additional RCS loop is required to be OPERABLE to ensure
adequate decay heat removal capability.

I 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 various accident
analyses values. One of these tests is validation of the

i 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 performed once.
If, however, changes are made to the RCS that would cause a

(continued)
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q
BASESg

LC0 change to the flow characteristics of the RCS, the input
(continued) values of the coastdown curve must be revalidated by

conducting the test again. 1
1-

Utilization of the Note 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, thereby maintaining the margin to
criticality. Boron reduction is prohibited because a
uniform concentration distribution throughout the RCS
cannot be ensured when in natural circulation; and

b. Core outlet temperature is maintained at least 10 F j
below saturation temperature, so that no vapor bubble ,

may form and possibly cause a natural circulation flow i

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 I

,T(d capable of being powered and is able to provide forced flow |' if required.

|

APPLICABILITY In MODE 3, this LC0 ensures forced circulation of the |
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. The most stringent condition
of the LCO, that is, two RCS loops OPERABLE and two RCS
loops in operation, applies to MODE 3 with RTBs in the
closed position. The least stringent condition, that is,
two RCS loops GPERABLE and one RCS loop in operation,
applies to MODE 3 with the RTBs open.

Operation in other MODES is covered by:

LC0 3.4.4, "RCS Loops - MODES 1 and 2"; I

LC0 3.4.6, "RCS Loops - MODE 4"; |
LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled";
LC0 3.4.8, "RCS Loops - MODE 5, Loops Not Filled";
LC0 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LC0 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6).

(OV (continued)
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'

B 3.4.5

BASES (continued)

1

ACTIONS A.1

If one required ACS loop is inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the
required RCS loop to OPERABLE status within the Completion,

Time of 72 hours. This time allowance is a justified period ,

to be without the redundant, nonoperating loop because a I

single loop in operation has a heat transfer capability
i 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.
i

B.1

If restoration is not possible within 72 hours, the unit
must be brought to MODE 4. In MODE 4, the unit may be
placed on the Residual Heat Removal System. The additional
Completion Time of 12 hours is compatible with required
operations to achieve cooldown and depressurization from the
existing plant conditions in an orderly manner and without
challenging plant systems.

O
C.1 and C.2

If the required RCS loop is not in operation, and the RTBs
are closed and Rod Control System capable of rod withdrawal,
the Required Action is either to restore the required RCS
loop to operation or to de-energize all CRDMs b
RTBs or de-energizing the motor generator (MG) y opening thesets. When
the RTBs are in the closed position and Rod Control System
capable of rod withdrawal, it is postulated that a power
excursion could occur in the event of an inadvertent control
rod withdrawal. This mandates having the heat transfer
capacity of two RCS loops in operation. If only one loop is
in operation, the RTBs must be opened. The Completion Times
of 1 hour to restore the required RCS loop to operation or
de-energize all CRDMs is adequate to perform these
operations in an orderly manner without exposing the unit to
risk for an undue time period.

(continued)
|
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BASES

ACTIONS D.1. D.2. and D.3
(continued)

If two required RCS loops are inoperable or no RCS loop is
in operation, except as during conditions permitted by the
Note in the LCO section, all CRDMs must be de-energized by
opening the RTBs or de-energizing the MG sets. All
operations involving a reduction of RCS boron concentration
must be suspended, and action to restore one of the RCS
loops to OPERABLE status and operation must be initiated.
Boron dilution requires forced circulation for proper
mixing, and opening the RTBs or de-energizing the MG sets
removes the possibility of an inadvertent rod withdrawal.
The immediate Completion Time reflects the importance of
maintaining operation for heat removal. The action to
restore must be continued until one loop is restored to
OPERABLE status and operation.

|
l

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS ,

This SR requires verification every 12 hours that the |

N required loops are in operation. Verification may include |
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 i
control room to monitor RCS loop performance. i

|

SR 3.4.5.2
i

SR 3.4.5.2 requires verification of SG OPERABILITY. SG :

OPERABILITY is verified by ensuring that the secondary side |
water level (LI-0501, LI-0502, LI-0503, LI-0504) for the
required RCS loops is above the highest point of the steam
generator U-tubes for each required loop. To assure that
the steam generator is capable of functioning as a heat sink
for the removal of decay heat, the U-tubes must be
completely submerged. Plant procedures provide the minimum
indicated levels for the range of the steam generator
operating conditions required to satisfy this SR. 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.

(continued)
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BASES

SURVEILLANCE SR 3. 4. 5J
REQUIREMENTS

(continued) Verification that the required RCPs are OPERABLE ensures
that safety analyses limits are met. The requireinent also
ensures that an additional RCP can be placed in operation,
if needed, to maintain decay heat removal and reactor
coolant circulation. Verification is performed by verifying
proper breaker alignment and power availability to the
required RCPs.

1

REFERENCES None. I

i

O

:
|

|

9
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RCS Loops - MODE 4
8 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops - MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is
the removal of decay heat and the transfer of this heat to
either the steam generator (SG) secondary side coolant or
the component cooling water via the residual heat removal
(RHR) heat exchangers. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron
poison, boric acid.

The reactor coolant is circulated through four RCS loops
connected in parallel to the reactor vessel, each loop
containing 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 provideO forced circulation. The intent of this LC0 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 LC0 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
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RCS and RHR loops
provide this circulation.

RCS Loops - MODE 4 have been identified in the NRC Policy
Statement as important contributors to risk rout! ion.

LC0 The purpose of this LCO is to require that at least two
ioops be OPERABLE in MODE 4 and that one of these loops be
in operation. The LC0 allows the two loops that are
required to be OPERABLE to consist of any combination of RCS

(continued),
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BASES

LC0 loops and RHR loops. Any one loop in operation provides
(continued) enough flow to remove the decay heat from the core with

forced circulation. An additional loop is requir
OPERABLE to provide redundancy for heat removal. ,ed to be

Note 1 permits all RCPs or RHR pumps to be de-energized for
s; I hour per 8 hour period. The purpose of the Note is to
permit tests that are designed to validate various accident
analyses values. These tests are initially performed during
startup testing. However, 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 necessary testing, 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 < 50 F above each of the RCS cold leg
temperatures before the start of an RCP any time during MODE
4 operation. This restraint is to prevent a low temperature
overpressure event due to a thermal transient when an RCP is
started. In addition, the starting of an RCP, when no other
RCP is operating, is further restricted to a range of
temperature differentials between the SGs and the RCS that
is consistent with analysis assumptions used to demonstrate
that the RHR design pressure is not exceeded when the RHR

| suction relief valves are used for RCS overpressure
|

protection.

(continued)
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BASES
|

LC0 An OPERABLE RCS loop is comprised of an OPERABLE RCP and an
(continued) OPERABLE SG (in accordance with the Steam Generator Tube

Surveillance Program) which has the minimum water level
specified in SR 3.4.6.2, and the necessary aspects of the
Auxiliary Feedwater and Condensate Storage Tank Systems

! available to provide feedwater. Additionally, the
| OPERABILITY of an SG must include a means by which the decay

heat may be removed (i.e., the capability of the atmospheric;

| relief valve to stroke or the condenser is available).

| 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.

!

!

| APPLICABILITY In MODE 4, this LC0 ensures forced circulation of the
i reactor coolant to remove decay heat from the core and to
l provide proper boron mixing. One loo) of either RCS or RHR

provides sufficient circulation for t1ese purposes
However, two loops consisting of any combination of RCS and
RHR loops are required to be OPERABLE to meet single failure

O. considerations.i

Operation in other MODES is covered by:

LC0 3.4.4, "RCS Loops - MODES 1 and 2";
LC0 3.4.5, "RCS Loops - MODE 3";

.LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled";

LC0 3.9.5, " Residual Heat Removal (ps Not Filled";RHR) and Coolant
LC0 3.4.8, "RCS Loops - MODE 5, Loo

Circulation - High Water Level" (MODE 6); and
LC0 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6).

ACTIONS A.1

If one required RCS loop is inoperable and two RHR loops are I

inoperable, redundancy for heat removal is lost. Action
must be initiated to restore a second RCS or RHR loop to
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for
heat removal.

1
l

(continued)
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BASES

ACTIONS B.1
(continued)

If one required RHR loop is OPERABLE and in operation and
| there are no RCS loops OPERABLE, an inoperable RC5 or RHR
' loop mtst be restored to OPERABLE status to provide a

redundant means for decay heat removal.

If the ).arameters that are outside the limits cannot be
restored, the unit must be brought to MODE 5 within
24 hours. Bringing the unit to MODE 5 is a conservative
action with regard to decay heat removal. With only one RHR
loop OPERABLE, redundancy for decay heat removal is lost
and, in the event of a loss of the 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.

C.1 and C.2

If no loop is OPERABLE or in operation, except during
conditions permitted by Note 1 in the LC0 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 may include flow
rate, temperature, or pump status monitoring, which help
ensure that forced flow is providing heat removal. The
Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the

.

control room to monitor RCS and RHR loop performance.
1

I
i

(continued)
|
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SURVEILLANCE SR 3.4.6.2
REQUIREMENTS

(continued) SR 3.4.6.2 requires verification of SG OPERABILITY. SG

OPERABILITY is verified by ensuring that the seco'ndary side
water level (LI-0501, LI-0502, LI-0503, LI-0504) for the
required RCS loops is above the highest point of the steam
generator U-tubes for each required loop. To assure that
the steam generator is capable of functioning as a heat sink
for the removal of decay heat, the U-tubes must be
completely submerged. Plant procedures provide the minimum
indicated levels for the range of the steam generator
operating conditions required to satisfy this SR. The
12 hour Frequency.is considered adequate in view of other
indications available in the control room to alert the
operator to the loss of SG level.

SR 3.4.6.3

Verification that the required pump is OPERABLE ensures that
an additional RCS or RHR pump can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant

(% circulation. Verification is performed by verifying proper
pump breaker alignment and power available to the required
pump. The Frequency of 7 days is considered reasonable in
view of other administrative controls available and has been
shown to be acceptable by operating experience.

|
I

REFERENCES None.

O
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RCS Loops - MODE 5, Loops Filled
B 3.4.7

8 3.4 REACTOR COOLANT SYSTEM (RCS) g
| 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 the
'

transfer of this heat either to the steam generator (SG)
secondary side coolant or 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 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 the RCS loops filled, the reactor coolant is &
circulated by means of two RHR loops connected to the RCS, W
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 LC0 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
LC0 is to require that a second path be available to provide
redundancy for heat removal.

The LC0 provides for redundant paths of decay heat removal i

capability. The first path can be an RHR loop that must be j
OPERABLE and in operation. The second path can be another i

OPERABLE RHR loop or maintaining two SGs with secondary side !

water levels above the highest point of the SG U-tubes to
provide an alternate method for decay heat removal. To
assure that the SG is capable of functioning as a heat sink

(continued)
|
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BASES

BACKGROUND for the removal of decay heat, the U-tubes must be
(continued) completely submerged, which is achieved if the SG level

criteria are satisfied.
,

APPLICABLE In MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RHR loops provide this
circulation.

RCS loops - MODE 5 (Loops Filled) have been identified in
the NRC Policy Statement as important contributors to risk
reduction.

LC0 The purpose of this LC0 is to require that at least one of
the RHR loops be OPERABLE and in operation with an
additional RHR loop OPERABLE or two SGs with secondary side
water level above the highest point of the SG U-tubes. One
RHR loop provides sufficient forced circulation to perform
the safety functions of the reactor coolant under these

O 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 water
levels above the highest point of the SG U-tubes. Should
the operating RHR loop fail, the SGs could be used to remove
the decay heat. SG wide (LI 501-504) and SG narrow
(LI 517-519, LI 527-529, LI 537-539, LI 547-549, and
LI 551-554) range instrumentation are available for
determining SG water level.

Note 1 permits all RHR pumps to be de-energized s; I hour per
8 hour period. The purpose of the Note is to permit tests
designed to validate various accident analyses values.
These tests are initially performed during startup testing.
However, 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 necessary
testing, and operating experience has shown that boron
stratification is not likely during this short period with
no forced flow.

(continued)
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hBASES

|

LCO Utilization of Note 1 is permitted provided the following
(continued) 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 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 < 50 F above each of the RCS cold leg I

temperatures before the start of a reactor coolant pump
(RCP) during MODE 5 with the RCS loops filled. This
restriction is to prevent a low temperature overpressure
event due to a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops from operation when at least one RCS loop is in
operation. This Note provides for the transition to MODE 4
where an RCS loop is permitted to be in operation and
replaces the RCS circulation function provided by the RHR
loops.

RHR pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sink when it has an adequate water
level and is OPERABLE in accordance with the Steam Generator
Tube Surveillance Program. Additional requirements for an
SG to be available as a heat sink are:

a. RCS loops and reactor pressure vessel filling and
venting complete; and

(continued)
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B 3.4.7

BASES

LC0 b. RCS pressure maintained > 100 psig since the most
(continued) recent filling and venting.

.

APPLICABILITY In MODE 5 with RCS loops filled, this LC0 requires forced
circulation of the rea: tor coolant to remove decay heat from
the core and to prov 4 e proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, ors additional RHR loop is required to be OPERABLE,
or the sectndary side water level of at least two SGs is
required to be above the highest point of the SG U-tubes.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops - MODES 1 and 2";
LC0 3.4.5, "RCS Loops - MODE 3";
LC0 3.4.6, "RCS Loops - MODE 4";
LC0 3.4.8, "RCS Loops - MODE 5, Loops Not Filled";
LC0 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LC0 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6).

ACTIONS A.1 and A.2

If one RHR loop is inoperable and the required SGs have
secondary side water levels below the highest point of the
SG U-tubes, redundancy for heat removal is lost. Action
must be initiated immediately to restore a second RHR loop
to OPERABLE status or to restore the required SG secondary
side water levels. Either Required Action A.1 or Required
Action A.2 will restore redundant heat removal paths. The
immediate Completion Time reflects the importance of
maintaining the availability of two paths for heat removal.

B.1 and B.2

If no RHR loop is in operation, except during conditions
permitted by Note 1, or if no loop is OPERABLE, all
operations involving a reduction of RCS boron concentration
must be suspended and action to restore one RHR loop to

(continued)
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B 3.4.7

,

,

I

'

BASES

ACTIONS B.1 and B. 2 (continued) j

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.

i

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS ,

This SR requires verification every 12 hours that the (
required loop is in operation. Verification may include '

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
1

Verifying that at least two SGs are OPERABLE by ensuring
their secondary side narrow range water levels are above the
highest point of the SG U-tubes ensures an alternate decay
heat removal method in the event that the second RHR loop is
not OPERABLE. To assure that the SG is capable of
functioning as a heat sink for the removal of decay heat,
the U-tubes must be completely submerged, which is achieved
if the SG 1evel criteria are satisfied. Plant procedures
provide the minimum indicated levels for the range of the SG
operating conditions required to satisfy this SR. If both
RHR loops are OPERAP,LE, 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 1evel. |

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.

(continued)
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BASES

SURVEILLANCE SR 3.4.7.3 (continued)
REQUIREMENTS

Verification is performed by verifying proper breaker |
alignment and power available to the RHR pump. If !
secondaryside water level is above the highest point of the
SG U-tubes in at least two SGs, this Surveillance is not i

needed. The Frequency of 7 days is considered reascnable in |view of other administrative controls available and has been
shown to be acceptable by operating experience.

REFERENCES None.

.

O

I

O
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RCS Loops - MODE 5, Lo:ps Not Fillcd
B 3.4.8 ,

1

B 3.4 REACTOR C0OLANT SYSTEM (RCS)

B 3.4.8 RCS Loops - MODE 5, Loops Not Filled

BASES
,

1

|

BACKGROUND In MODE 5 with the RCS loops not filled, the 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 I
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
LC0 is to provide forced flow from at least one RHR pump for
decay heat removal and transport and to require that two
paths be availe.ble to provide redundancy for heat removal.

The specified condition of Applicability " Loops not filled"
is defined as the RCS water level below the reactor vessel
flange (elevation 194 feet). It is in this specified

'

condition of Applicability, where the smallest active volume
for the RCS can occur during midloop operation. Based on
the smallest active volume considered for the boron dilution
transient, it was determined that each valve used to isolate
unborated water sources shall be secured closed in MODE 5

'

with the RCS loops not filled. At least one valve in each;

flowpath from the Reactor Makeup Water Storage Tank (RMWST)
to the suction of each charging pump shall be closed and
secured in position. The applicable valve (s) will be
controlled by plant procedures, which will ensure proper
valve position. This action effectively isolates the
unborated water source of the chemical ano volume control4

system (CVCS) from the RCS, thereby prec7.uding an;

uncontrolled boron dilution event in MODE 5 with the RCS
loops not filled. However, the maximum possible flow rate
from the RMWST, through the chemical mixing tank, to the

applicable valve (s)ging pumps is sufficiently small that the
suction of the char

can be allowed open under administrative
control provided the applicable shutdown margin requirements
of LC0 3.1.1 are met and the high flux at shutdown alarm is

(continued)
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RCS Loops - MODE 5, Lo.aps Not Filled
B 3.4.8

BASES

BACKGROUND OPERABLE. Opening the applicable valve (s) is necessary to
(continued) facilitate chemistry control of the RCS (Ref. 1).

'

1

APPLICABLE In MODE 5, RCS circula M n is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RHR Icops provide this
circulation. The flow provided by one RHR loop is adequate
for heat removal and for boron mixing. The active volume of
the RCS is also consiae. M in the iaalysis of malfunctions

,

of the chemical and volume controi system (CVCS) that could'

i result in a decrease in the boron concentration of the RCS.

| RCS loops in MODE 5 (loops not filled) have been identified
in the NRC Policy Statement as important contributors to
risk reduction.

!

LC0 The purpose of this LC0 is to require that at least two RHR
| loops be OPERABLE and one of these loops be in operation.
| An OPERABLE loop is one that has the capability of ,

' transferring heat from the reactor coolant at a controlled |

rate. Heat cannot be removed via the RHR System unless |
forced flow is used. A minimum of one running RHR pump
meets the LC0 requirement for one loop in operation. An

, additional RHR loop is required to be OPERABLE to meet I

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 and core outlet
temperature is maintained greater than 10*F below saturationI

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.

(continued)
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RCS Loops - MODE 5, Loops Not Filled
|
: B 3.4.8
|

'

BASES
|

LCO Note 3 allows valve.; in the flowpath from the RMWST, through
(continued) the chemical mixing tank, to.the suction of the charging

pumps to be oper. under administrative control provided the
SDM requirements of LC0 3.1.1 are met and the high flux at :
shutdown alarm is OPERABLE. (OPERABILITY of the high flux ;
at shutdown alarm is defined by LC0 3.3.8.) This permits 1

| the addition of chemicals to the RCS as necessary in this
| MODE of operation while minimizing the risk of an

,

uncontrolled boron dilution transient. 1

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 LC0 requires core heat
| removal and coolant circulation by the RHR System.
|

| Operation in other MODES is covered by:

LC0 3.4.4, "RCS Loops - MODES 1 and 2"; I
1LC0 3.4.5, "RCS Loops - MODE 3"-
'

LC0 3.4.6, "RCS Loops - MODE 4";
LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled";

i
LC0 3.9.5, " Residual Heat Removal (RHR) and Coolant'

Circulation - High Water Level" (MODE 6); and
LC0 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6). 4

ACTIONS A.1 |

| If only one f.HR loop is OPERABLE and in operation,
redundancy for RHR is lost. Action must be initiated to
restore a second lcop to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the
availability of two paths for heat removal.

|

|

i (continued)
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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

ACTIONS B.1 and B.2
(continued)

If no required RHR loops are OPERABLE or in operation,
except during conditions permitted by Note 1, a11' operations
involving a reduction of RCS boron concentration must be
suspended and action must be initiated immediately toi

| restore an RHR loop to OPERABLE status and operation. The
immediate Completion Time reflects the importance of'

maintaining operation for heat removal. The action to
restore must continue until one loop is restored to OPERABLE
status and operation.

C.1

If the valve (s) required to be closed are discovered to be
,

open (except as provided by Note 3 to the LCO), action must
|

be initiated immediately to secure the open valve (s) in the
| closed position in order to preclude an uncontrolled boron
1 dilution transient.
,

,

| SURVEILLANCE SR 3.4.8.1
! REQUIREMENTS

This SR requires verification every 12 hours that one loopl

is in operation. Verification may include flow rate,
temperature, or pump status monitoring, which help ensure
that forced flow is providing heat removal. The Frequency

. of 12 hours is sufficient considering other indications and
|
| alarms available to the operator in the control room to

monitor RHR loop performance.

SR 3.4.8.2

Verification that the required number of pumps are OPERABLE
|

|
ensures that additional pumps can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant'

circulation. Verification is performed by verifying proper
breaker alignment and power available to the required pumps.

!The Frequency of 7 days is considered reasonable in view of
other administrative controls available and has been shown
to be acceptable by operating experience.

\ |
t

) (continued)
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RCS Loops -- MODE 5, Loops Not Filled
B 3.4.8

BASES

SURVEILLANCE SR 3.4.8.3
REQUIREMENTS

(continued) Verification that the required valve (s) are closed (except
as provided in Note 3 to the LCO) will preclude ah
uncontrolled boron dilution event in MODE 5 with the RCS
loops not filled. Since these valves are required to be
secured in position, a frequency of 31 days is sufficient to
ensure that they remain closed as required.

REFERENCES 1. FSAR, Subsection 15.4.6.

.

|

|
|

|

|
t

!

! l
|

|

|
!

'
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| Pressurizer
B 3.4.9

| B 3.4 REACTOR COOLANT SYSTEM (RCS)

| B 3.4.9 Pressurizer

BASES
,

1

I

BACKGROUND The pressurizer provides a point in the RCS where liquid and
| vapor are maintained in equilibrium under saturated

conditions for pressure control purposes to prevent bulk
| boiling in the remainder of the RCS. Key functions include
- maintaining required primary system pressure during steady

state operation, and limiting the pressure changes cased by
i reactor coolant thermal expansion and contraction during
j nomal load transients.

The pressure control components addressed by this LC0
include the pressurizer water level, the required heaters, j

|
and their com rols and emergency power supp)ies.

,

Pressurizer safety valves and f ressurizer power operated'

relief valves are addressed by LC0 3.4.10, " Pressurizer
Safety Valves," and LC0 3.4.11, " Pressurizer Power Operated
Relief Valves (PORVs)," respectively.

p The intent of tae LCO is to ensure that a steam bubble
V exists in the pressurizer prior to power operation to

minimize the, consequences of potential overpressure
transients. The presence of a steam bubble is consistent
with analytical assumptions.

Electrical immersion heaters, located in the lower section
of the pressurizer vessel, keep the water in the pressurizer
at saturation temperature and maintain a constant operating !

pressure. A minimum required available capacity of
pressurizer heaters ensures that the RCS pressure can be |
maintained. The capability to maintain and control system 1

pressure is important for maintaining subcooled conditions
in the RCS and ensuring the capability to remove core decay
heat by either forced or natural circulation of reactor
coolant. Unless adequate heater capacity is available, the

|
' hot, high pressure condition cannot be maintained i

; indefinitely and still p m ide the required subcooling l

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
j a loss of single phase natural circulation and decreased

capability to remove core decay heat.2

(continued)
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Pressurizer
B 3.4.9

i

BASES

BACKGROUND Two groups of pressurizer heaters can be administrative 1y
i (continued) loaded onto the non-Class 1E emergency buses. The Class 1E
! 4160-V breakers supplying the non-Class 1E buses are
' automatically opened upon a safety injection sign'al, but

they can be closed under administrative procedure.

_ _

AFPLICABLE In MODES 1, 2, and 3, the LC0 requirement for a steam bubble l
SAFETY ANALYSES is reflected implicitly in the accident analyses. Safety i

:nalyses performed for lower MODES are not limiting. All l
analyses performed from a critical reactor condition assume '

the existence of a steam bubble and saturated conditions in
the pressurizer. In making this assumption, the analyses
neglect the small fraction of noncondensible gases normally )
present.

Safety analyses presented in the FSAR (Ref. 1) do not take
credit for pressurizer heater operation; however, an
implicit initial condition assumption of the safety analyses
is that the RCS is operating at normal pressure.

The maximum pressurizer water level limit satisfies
* Criterion 2 of tne NRC Policy Statement. Although the '

heaters are not specifically used in accident analys;s, L.% '

need to maintain subcooling in the long term during loss of
offsite power, as indicated in NUREG-0737 (Ref. 2), is the
reason for providing an LCO.

LC0 The LC0 requirement for the pressurizer to be OPERABLE with
a water volume s 1656 cubic feet, which is equivalent to 92%
(LI-0459A, LI-046CA, LI-0461A), ensures that a steam bubble
exists. limiting the LC0 maximum operating water level
preserves the steam space for pressure control. The LC0 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 analytical assumptions.

! The LC0 requires two groups of OPERABLE pressurizer heaters,
| each with a capacity 2 150 kW, capable of being powered from
| either the offsite power source or the emergency power

supply. The mininum heater capacity required is sufficient

(continued)
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Pressurizer
B 3.4.9

BASES
,

LC0 to mr.intain the RCS near nomal o) crating pressure when
(continued) accaunting for heat losses throug1 the pressurizer

insulation. By maintaining the pressure near the operating
conditions, a wide margin to subcooling can be obtained in
the loops.

|

APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature,
resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus, applicability has been
designated for MODES 1 and 2. The applicability is also
provided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational perturbation,
such as reactor coolant pump startup.

In MODES 1, 2, and 3, there is the need to maintain the
availability of pres';arizer heaters, capable of being
powered from an emergency power supply. In the event of a
loss of offsite power, the initial conditions of these MODES

n give the greatest demand for maintaining the RCS in a hot
Q 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 LC0 is not applicable.

ACTIONS A.1 and A.2

Pressurizer water level control malfunctions or other plant !
evolutions may result in a pressarizer water level above the i

nominal upper limit, ever, with the plant at steady state i
'conditions. Normally the )lant will trip in this event

since the upper limit of t1is LC0 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
tric Leeakers open, within 6 hours and to MODE 4 within
12 hours. This takes the unit out of the applicable MODES

(continued),
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'

B 3.4.9

BASES

|

ACTIONS A.1 and A.2 (continued) j

and restores the unit to oper'ation within the bounds of the
safety anal"ses.

1

The alls. .a Completion Times are reasonable, based on I

operating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems.

.

I
B.1

If one required group of prenurizer heaters is inoperable,
restoration is required within 72 hours. The Completion
Time 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.

C.1 and C.2 I

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 LC0 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.

;

1

1

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
Surveillarce 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 practice to be sufficient to regularly assess
level for any deviation and verify that operation is within

(continued)
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Pressurizer
B 3.4.9

BASES

SURVEILLANCE SR 3.4.9.1 (continued)
REQUIREMENTS

safety analyses assumptions. Alarms are also available for
early detection of abnormal level indications. '

SR 3.A.9.2 l

The SR is satisfied when the power supplies are demonstrated
i.o be capable of producing the minimum power and the
asscciated pressurizer 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. At VEGP, the pressurizer
heaters are in use during normal power operation.
Therefore, the operators should be aware of problems that
may arise with the pressurizer heaters and the Frequency of
18 months is considered adequate to detect heater
degradation.

.

REFERENCES 1. FSAR, Chapter 15,

2. NUREG-0737, November 1980.
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| Pressurizer Safety Valv s
B 3.4.10

l

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Pressurizer Safety Valves

BASES
,

BACKGROUND The pressurizer safety valves provide, in conjunction with I

the Reactor Protection System, overpressure protection for
the RCS. The pressurizer safety valves are of the pop type.
The valves are spring loaded and self actuated by direct
fluid pressure with backpressure compensation. The safety
valves are designed to prevent the system pressure from )
exceeding the system Safety Limit (SL), 2735 psig, which is 1

110% of the design pressure. ,

1

Because the safety valves are self actuating, they are |

considered independent components. The relief capacity for
'

!each valve, 420,000 lb/hr, is based on postulated
overpressure transient conditions resulting from a complete
loss of steam flow to the turbine with the reactor operating

,

at 102 percent of engineered safeguards design power. This I
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 temperature or
level.

Overpressure protection is required in MODES 1, 2, 3, 4, 5,
and MODE 6 with the reactor vessel head on; however, in
MODES 4, 5, and 6 with the reactor vessel head on,
overpressure protection is provided by operating procedures |
and by meeting the requirements of LC0 3.4.12 " Cold |

Temperature Overpressure Protection System (COPS)."

The upper and lower pressure limits are based on the 1%

tolerance requirement (Ref.1) for lifting pressures above
1000 psig. The lift setting is for the ambient conditions
associated with MODES 1, 2, and 3. This requires either
that the valves be set hot or that a correlation between hot
and cold settings be established.

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated

(continued)

Vogtle Units 1 and 2 B 3.4-50 Revis!:i No. O



.. . . . - _ . - . . .- . _ - -

!

Pressurizar Safety Valves
B 3.4.10

t BASES

!
BACKGROUND accidents. OPERABILITY of the safety valves ensures that

(continued) the RCS pressure will be limited to 110% of design pressure.

The consequences of exceeding the American Societ'y of
Mechanical Engineers (ASME) pressure limit (Ref. 1) could
include damage to RCS components, increased leakage, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

APPLICABLE All accident and safer; analyses in the FSAR (Ref. 2) that
SAFETY ANALYSES require safety valve actuation assume operation of three

pressurizer safety valves to limit increases in RCS
pressure. The overpressure protection analysis (Ref. 3) is
also based on operation of three safety valves. Accidents
that could result in overpressurization if not properly
terminated include:

a. Uncontrolled rod withdrawal from full power;

b. Loss of reactor coolant flow;

c. Loss of external electrical load;

d. Loss of normal feedwater;

e. Loss of all AC power to station auxiliaries;

f. Locked rotor; and

g. Feedwater line break.

Detailed analyses of the above transients are contained in
Reference 2. Safety valve actuation is required in
events c, e, and f (above) to limit the pressure increase.
Compliance with this LC0 is consistent with the design bases
and accident analyses assumptions.

Pressurizer safety valves satisfy Criterion 3 of the NRC
Policy Statement.!

!
i

,1

I

$O
;V (continued)
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Pr:ssurizer Safety Valycs
B 3.4.10

BASES (continued)

LC0 The three pressurizer safety valves are set to open at the
RCS design pressure (2500 psia), and within the ASME
specified tolerance, to avoid exceeding the maximum design
pressure SL, to maintain accident analyses assump'tions, and
to comply with ASME requirements. The upper and lower
pressure tolerance limits are based on the 1% tolerrace
requirements (Ref.1) for lifting pressures above 1000 psig.

The limit protected by this Specification is the reactor
coolant pressure boundary (RCPB) SL of 110% of design

,

pressure.

APPLICABILITY In MODES 1, 2, and 3, OPERABILITY of three valves is
required because the combined capacity is required to keep,

reactor coolant pressure below 110% of its design value'

during certain accidents. MODE 3 is conservatively
included, although the listed accidents may not require the
safety valves for protection.

The LC0 is not applicable in MODE 4, MODE 5, or MODE 6 (with
the reactor vessel head on) because the cold overpressure-

protection system is in service. Overpressure protection isi

| not required in MODE 6 with reactor vessel head removed.
,

The Note allows entry into MODE 3 with the lift settings
outside the LC0 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. Thei

| :old setting gives assurance that the valves are OPERABLE
| near their design condition. Only one vaivt at a time will
; be removed from service for testing. The 54 hour exception
i is based on 18 hour outage time for each of the three

valves. The 18 hour period is derived from operating,

i experience that hot testing can be performed in this
! timeframe.

1

ACTIONS A.1

With one pressurizer safety valve inoperable, restoration
must take place within 15 minutes. The Completion Time of

4

I
4

(continued) |
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. Pressurizer Safety Valves
! B 3.4.10

|

3ASES

ACTIONS A.1 (continued)
1

l 15 minutes reflects the importance of maintaining the RCS
! overpressure protection system. An inoperable sa'fety valve
! coincident with an RCS overpressure event could challenge
'

the integrity of the pressure boundary.

B.1 and B.2

If the Required Action of A.1 cannot be met within thej

| required Completion Time or if two or more pressurizer
| safety valves are incoerable, the plant must be brought to a

MODE in which the requirement does not apply. To achieve
this status, the plant n.ust 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 MODE 4, overpressure
protection is provided by the cold overpressure protection
system. The change from MODE 1, 2, or 3 to MODE 4 reduces

A the RCS energy (core power and pressure), lowers the
C/ 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 lift settings shall be 2 2460 psig and
s 2510 psig. The lift setting pressures shall correspond to
ambient conditions of the valves at normal operating

) temperature and pressure.
!

!

:

!

!

(continued)
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Pressuriz0r Safety Valves
B 3.4.10

BASES (continued)

| REFERENCES 1. ASME, Boiler and Pressure Vessel Code, Section III.
'

2. FSAR, Chapter 15.
,

3. WCAP-7769, Rev. 1, June 1972.

4. ASME, Boiler and Pressure Vessel Code, Section XI.

|

|

|

| O
!

|
!

1

!
|

!

|

|
,

i

s

1

1

.
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Pressurizer PORVs
B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

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 safety-related DC solenoid operated valves that'

are controlled to open at a specific set pressure when the
pressurizer pressure increases and close when the
pressurizer pressure decreases. The PORVs may also be
manually operated from the control room.

Block valves, which are normally open, are located between
the pressurizer and the PORVs. The block valves are used to
isolate the PORVs in case of excessive leakage or a stuck
open PORV. Block valve closure is accomplished manually
using controls in the control room. A stuck open PORV is,
in effect, a small break loss of coolant accident (LOCA).
As such, block valve closure terminates the RCS
depressurization and coolant inventory loss.

! O The PORVs and their associated block valves may be used by
d 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 block valves during power operation.

| 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 total loss of
feedwater.

| The power supplies to the PORVs, their block valves, and
their controls are Class 1E. Two PORVs and their associated
block valves are powered from two separate safety trains-

(Ref. 1).

The plant has two PORVs, each having a relief capacity of
210,000 lb/hr at 2385 psig. The functional design of the
PORVs is based on maintaining pressure below the Pressurizer
Pressure - High reactor trip setpoint up to and including
the design step-load decreases with steam dump. In

i addition, the PORVs minimize challenges to the pressurizer

O (continued)
(_)
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Pressurizer PORVs
B 3.4.11

BASES

BACKGROUND safety valves and also may be used for cold overpressure
(continued) protection. See LC0 3.4.12, " Cold Overpressure Protection

System (COPS)

APPLICABLE Plant operators may employ the PORVs to depressurize the RCS
SAFETY ANALYSES in response to certain plant transients if normal

pressurizer spray is not available. For the Steam Generator
Tube Rupture (SGTR) event, the safety analysis assumes that
manual operator actions are required to mitigate the event.
A loss of offsite power is assumed to accompany the event,
and thus, normal pressurizer spray is unavailable to reduce
RCS pressure. The PORVs or auxiliary pressurizer spray may
be used for RCS depressurization, which is one of the steps
performed to equalize the primary and secondary pressures in
order to terminate the primary to secondary break flow and
the radioactive releases from the affected steam generator.

The PORVs also provide the safety-related means for reactor
coolant system depressurization to achieve safety-grade cold
shutdown and to mitigate the effects of a loss of heat sink
or an SGTR. They are modeled in safety analyses for events
that result in increasing RCS pressure for which departure '

from nucleate boiling ratio (DNBR) criteria, pressurizer
filling, or reactor coolant saturation are critical. By
assuming PORV manual 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 a turbine trip, loss of normal
feedwater, and feedwater line break (Ref. 2).

Pressurizer PORVs satisfy Criterion 3 of the NRC Policy
Statement.

LC0 The LCO requires the PORVs and their associated block valves
to be OPERABLE for manual operation to mitigate the effects
associated with an SGTR, or loss of heat sink, and to
achieve safety grade cold shutdown. The PORVs are
considered OPERABLE in either the manual or automatic mode.

By maintaining two PORVs and their associated block valves
| OPERABLE, the single failure criterion is satisfied. The

(continued)
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Prsssurizer PORVs
B 3.4.11

f) BASESa

LC0 block valves are available to isolate the flow path through
(continued) either a failed open PORV or a PORV with excessive leakage.

Satisfying the LC0 helps minimize challenges to fission
product barriers. '

APPLICABILITY In MODES 1, 2, and 3, the PORVs and block valves are
required to be OPERABLE to help mitigate an SGTR and to
facilitate safety-grade cold shutdown. In addition, the

availability of the block valves limits the potential for a
small break LOCA through the flowpath. The PORVs are also
required to be OPERABLE in MODES 1, 2, and 3 to minimize
challenges to the presstri7er safet valves. Pressure
increases are less promtrent in MODE 3 because the core
input energy is reduced, but the RCS pressure is high.
Therefore, the LC0 is applicable in MODES 1, 2, and 3. The
LC0 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 the COPS
in MODES 4, 5, and 6 with the reactor vessel head in place.
LC0 3.4.12 addresses the PORV requirements in these MODES.

Od
ACTIONS Note 1 has been added to clarify that all pressurizer PORVs

are treated as separate entities, each with separate
Completion Times (i.e., the Completion Time is on a
component basis). The exception for LC0 3.0.4, Note 2,
permits entry into MODES 1, 2, and 3 with inoperable PORVs
that are not ca'.,e'ule of being manually cycled or inoperable
block valves.

A.1

With the PORVs ineperable 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. The PORVs may be considered OPERABLE in either
the manual or automatic mode. Although a PORV may be
designated inoperable, it may be able to be manually opened

(continued)
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ACTIONS A.1 (continued)

and closed, and therefore, able to perform its function.
PORV inoperability may be due to seat leakage,
instrumentation problems, 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.

B.1. B.2. and 8.3

If one PORV is inoperable and not capable of being manually
cycled, it must be either restored or isolated by closing
the associated block valve and removing the power to the
associated block valve. The Completion Times of 1 hour are
reasonable, based on challenges to the PORVs during this
time period, and provide the operator adequate time to I

correct the situation. If the inoperable valve cannot be
restored to OPERABLE status, it must be isolated within the
specified time. Because there is at least one PORV that
remains OPERABLE, an additional 72 hours is provided to
restore the inoperable PORV to OPERABLE status. If the PORV
cannot be restored within this additional time, the plant
must be brought to a MODE in which the LC0 does not apply,
as required by Condition D.

(continued)
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:

ACTIONS C.1 and C.2
(continued)

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
manual control. The prime importance for the capability to
close the block valve is to isolate a stuck open PORV.
Therefore, if the block valve cannot be restored to OPERABLE

| status within 1-hour, the Required Action is to place the
PORV in manual control to preclude its automatic opening for'

! an overpressure event and to avoid the potential for a stuck
[ open PORV at a time that the block valve is. inoperable. The

Completion Time of I hour is reasonable, based on the small;

,
potential for challenges to the system during this time

| period, and provides the operator time to correct the
! situation. Because at least one PORV remains OPERABLE, the

operator is permitted a Completion Time of 72 hours to
restore the inoperable block valve to OPERABLE status. The
time allowed to restore the block valve is based upon the
Completion Time for restoring an inoperable PORV in
Condition B. If the block valve is restored within the
Completion Time of 72 hours, the power will be restored and

,

| the PORV restored to OPERABLE status. If it cannot be'

's restored within this additional time, the plant must be !
brought to a MODE in which the LC0 does not apply, as ;

required by Condition D.

D.1 and D.2 !

| If the Required Action of Condition A, B, or C is not met,
then the plant must be brought to a MODE in which the LC0'

| 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 i

orderly manner and without challenging plant systems. In
MODES 4, 5, and 6 maintaining PORV OPERABILITY may be
required. See LC0 3.4.12.

!

,

I

(continued)

!
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ACTIONS E.I. E.2. E.3. and E.4
(continued) .

If more than one PORV is inoperable and not capab,le of being
manually cycled, it is necessary to either restore at least
one valve within the Completion Time of 1 hour or isolate
the flow path by closing and removing the power to the
associated block valves. The Completion Time of 1 hour is
reasonable, based on the small potential for challenges to
the system during this time and provides the operator time
to correct the situation. If one PORV is restored and one
PORV remains 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 LC0 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 conditio,s from full
power conditions in an orderly manner and without
challenging plant systems. In MODES 4, 5, and 6, i

'maintaining PORV OPERABILITY may be required. See

gLC0 3.4.12.

F.1. F.2. and F.3

If more than one block valve is inoperable, it is necessary |
'to either restore the block valves within the Completion

Time of 1 hour, or place the associated PORVs in manual
control and restore at least one block valve within 2 hours
and restore the remaining 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.

1

G.1 and G.2
'

If the Required Actions of Condition F are not met, then the |
plant must be brought to a MODE in which the LC0 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 |t

|

(continued)
'

i
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BASES

ACTIONS G.1 and G.2 (continued)'

conditions from full power conditions in an orderly manner
and without challenging plant systems. In MODES'4, 5,
and 6, maintaining PORV OPERABILITY may be required. See
LC0 3.4.12.

SURVEILLANCE SR 3.4.11.1
REQUIREMENTSi

| 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. 2). The Note modifies this SR
by stating that it is not required to be performed with the
block valve closed, in accordance with the Required Actions
of Conditions A, B, or E.|

.

i SR 3.4.11.2

SR 3.4.11.2 requires a complete cycle of each PORV.
Operating a PORV through one complete cycle ensures that the

( PORV can be manually actuated for mitigation of an SGTR.
| The Frequency of 18 months is based on a typical refueling
| cycle and industry accepted practice.
|

REFERENCES 1. Regulatory Guide 1.32, February 1977.

2. ASME, Boiler and Pressure Vessel Code, Sectjon XI.

l
l

I
;

i
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!

B 3.4 REACTOR COOLANT SYSTEM (RCS) |

8 3.4.12 Cold Overpressure Protection Systems (COPS)

|

BASES
.

BACKGROUND The COPS 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 ,

vessel is the limiting RCPB component for demonstrating such I

protection. The PTLR provides the maximum allowable
actuation logic setpoints for the power operated relief
valves (PORVs) and the maximum RCS pressure for the existing
RCS cold leg temperature during cooldown, shutdown, and
heatup to meet the Reference 1 requirements during the COPS
MODES.

The reactor vessel material is less tough at low |
temperatures than at normal operating temperature. As the j
vessel neutron exposure accumulates, the material toughness !

decreases and becomes less resistant to pressure stress at I

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. LC0 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," requires administrative
control of RCS pressure and temperature during heatup and
cooldown to prevent exceeding the PTLR limits.

This LC0 provides RCS overpressure protection by having a
minimum coolant input capability and having adequate
pressure relief capacity. Limiting coolant input capability
requires both safety injection pumps to be incapable of
injection into the RCS and the accumulators to be isolated.
The pressure relief capacity requires either two redundant|

RCS relief valves or a depressurized RCS and an RCS vent of
sufficient size. One RCS relief valve or the open RCS vent
is the overpressure protection device that acts to terminate

|
an increasing pressure event.4

(continued)
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BACKGROUND With minimum coolant input capability, the ability to
(continued) provide core coolant addition is restricted. The LC0 does

not require the makeup control system deactivated or the
safety injection (SI) actuation circuits blocked.' Due to
the lower pressures in the COPS MODES and the expected core
decay heat levels, the makeup system can provide adequate
flow via the makeup control valve. If conditions require

,

the use of the safety injection pumps for makeup in the i

event of loss of inventory, then pumps can be made available
through manual actions.

The COPS for pressure relief consists of two PORVs with l

reduced lift settings, or two residual heat removal (RHR) |
suction relief valves, or one PORV and one RHR suction |

relief valve, or a depressurized RCS and an RCS vent of
'

sufficient size. Two RCS relief valves are required for
redundancy. One RCS relief valve has adequate relieving
capability to prevent overpressurization for the required
coolant input capability.

PORV Reauirements
A
V As designed for the COPS, each PORV is signaled to open if

the RCS pressure approaches a limit determined by the COPS
actuation logic. The COPS actuation logic iaonitors both RCS i

temperature and RCS pressure and determines when a condition '

not acceptable with respect to the PTLR limits is
approached. The wide range RCS temperature indications are
auctioneered to select the lowest temperature signal.

The lowest temperature signal is processed through a
function generator that calculates a pressure limit for that
temperature. The calculated pressure limit is then compared .

with the indicated RCS pressure from a wide range pressure |
channel. If the indicated pressure meets or exceeds the !

calculated value, a PORV is signaled to open. '

The PTLR presents the PORV setpoints for the COPS. The
setpoints are normally staggered so only one valve opens
during a low temperature overpressure transient. Having the
setpoints of both valves within the limits in the PTLR
ensures that the Reference 1 limits will not be exceeded in
any analyzed event.

/ (continued)
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BACKGROUND PORV Reauirements (continued)

When a PORV is opened in an increasing pressure transient,
the release of coolant will cause the pressure in' crease to
slow and reverse. As the PORV releases coolant, the RCS |
pressure decreases until a reset pressure is reached and the
valve is signaled to close. The pressure continues to
decrease below the reset pressure as the valve closes.

RHR Suction Relief Valve Reauirements

During COPS MODES, the RHR System is operated for decay heat
removal and low pressure letdown control. Therefore, the
RHR suction isolation valves are open in the piping from the
RCS hot legs to the inlets of the RHR pumps. While these
valves are open and the RHR suction valves are open, the RHR
suction relief valves are exposed to the RCS and are able to
relieve pressure transients in the RCS.

The RHR suction isolation valves and the RHR suction valves
must be open to make the RHR suction relief valves OPERABLE
for RCS overpressure mitigation. The RHR suction relief
valves are self-actuated water relief valves with pressure
tolerances and accumulation limits established by
Section III of the American Society of Mechanical Engineers
(ASME) Code (Ref. 3) for Class 2 relief valves.

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
COPS mass or heat input transient, and maintaining pressure
below the P/T limits. The required vent capacity may be
provided by one or more vent paths.

!

|

(continued)
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B 3.4.12

BASES (continued)

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel
SAFETY ANALYSES is adequately protected against exceeding the Reference 1

P/T limits. In MODES 1, 2, and 3, the pressurizer safety
valves will prevent RCS pressure from exceeding the
Reference 1 limits. In MODE 4 and below, overpressure
prevention falls to two OPr.RABLE RCS relief valves or to a
depressurized RCS and a sufficient sized RCS vent. Each of
these means has a limited overpressure relief capability.

The actual temperature at which the pressure in the P/T
limit curve falls below the pressurizer safety valve
setpoint increases as the reactor vessel material toughness
decreases due to neutron embrittlement. Each time the PTLR
curves are revised, the COPS must be re-evaluated to ensure
its functional requirements can still be met using the RCS
relief valve method or the depressurized and vented RCS
condition.

The PTLR contains the acceptance limits that define tne COPS
requirements. Any change to the RCS must be evaluated
against the Reference 4 analyses to determine the impact of
the change on the COPS acceptance limits.

Transients that are capable of overpressurizing the RCS are
categorized as either mass or heat input transients,
examples of which follow:

Mass Input TVDe Transients

a. Inadvertent safety injection; or

b. Charging / letdown flow mismatch.

Heat Input 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.

(continued)
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APPLICABLE Heat Input Tvoe Transients (continued)
SAFETY ANALYSES .

l The following are required during the COPS MODES to ensure
| that mass and heat input transients do not occur,'which

either of the COPS overpressure protection means cannot
handle:

a. Rendering both safety injection pumps incapable of
injection;

|

b. Deactivating the accumulator discharge isolation
valves in their closed positions; and

c. Disallowing start of an RCP if secondary temperature
is more than 50 F above primary temperature in any one
loop. With no reactor coolant pump running, this

- value is reduced to 25 F at an RCS temperature of
| 350 F and varies linearly to 50 F at an RCS

temperature of 200 F. LC0 3.4.6, "RCS Loops - MODE 4,"
and LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled."

i

provide this protection.

| The Reference 4 analyses demonstrate that either one RCS
relief valve or the depressurized RCS and RCS vent can

|

maintain RCS pressure below limits when both centrifugal
,

charging pumps are actuated. Thus, the LC0 requires both'

safety injection pumps to be incapable of injecting into the
RCS during the COPS MODES.

Since neither one RCS relief valve nor the RCS vent can
| handle the pressure transient caused by accumulato"
| injection when RCS temperature is low, the LC0 als) requires

accumulator isolation when accumulator pressure is greater
than or equal to the maximum RCS pressure for the existing
RCS Cold leg temperature allowed in the PTLR. The isolated
accumulators must have their discharge valves closed and the
valve power supply breakers fixed in their open positions.

!

PORV Performance

|
The fracture mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below the'

limits shown in the PTLR. The setpoints are derived by
analyses that model the performance of the COPS, assuming

(continued)
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APPLICABLE PORV Performance (continued)
SAFETY ANALYSES

the mass injection transient of two centrifugal charging
pumps and the positive displacement pump injectin'g into the
RCS, and the heat injection transient of starting an RCP
with the RCS 50*F colder than the secondary coolant. These
analyses consider pressure overshoot and undershoot beyond
the PORV opening and closing, resulting from signal
processing and valve stroke times. The PORV setpoints at or
below the derived limit ensures the Reference 1 P/T limits l
wiU be met,

b PORV setpoints in the PTLR will be updated when the
revised P/T limits conflict with the COPS analysis limits.
The P/T limits are periodically modified as the reactor
vessel material toughness decreases due to neutron
embrittlement caused by neutron irradiation. Revised limits-

are determined using neutron fluence projections and the '

results of examinations of the reactor vessel material
irradiation surveillance specimens. The Bases for
LC0 3.4.3, "RCS Pressure and Temperature (P/T) Limits,"
discuss these examinations.

The PORVs are considered active components. Thus, the
failure of one PORV is assumed to represent the worst case,
single active failure.

RHR Suction Relief Valve Performance

The RHR suction relief valves do not have variable pressure
and temperature lift setpoints like the PORVs. Analyses
show that one RHR suction relief valve with a setpoint at or
between 440 psig and 460 psig (Ref. 9) will pass flow
greater than that required for the limiting COPS transient
while maintaining RCS pressure less than the P/T limit
curve. j

As the RCS P/T limits are decreased to reflect the loss of
toughness in the reactor vessel materials due to neutre,n
embrittlement, the RHR suction relief valves must be
analyzed to still accommodate the design ba;:s transients
for COPS.

(~' (continued)(
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APPLICABLE RHR Suction Relief Valve Performance (continued)
SAFETY ANALYSES

The RHR suction relief valves are considered active
components. Thus, the failure of one valve is as'sumed to
represent the worst case single active failure.

RCS Vent Performance

With the RCS depressurized, analyses show a vent size of
2.14 square inches (based on an equivalent length of 10 feet
of pipe, i.e., a vent capable of relieving 670 gpm waterflow
at 470 psig) is capable of mitigating the allowed COPS
overpressure transient. The capacity of a vent this size is
greater than the flow of the limiting transient for the COPS
configuration, with both safety injection pumps incapable of
injecting into the RCS, maintaining RCS pressure less 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.

The COPS satisfies Criterion 2 of the NRC Policy Statement.

LCO This LC0 requires that the COPS is OPERABLE. The COPS is
OPERABLE when the minimum coolant input and pressure relief
capabilities are OPERABLE. Violation of this LC0 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 LC0 requires both
safety injection pumps to be incapable of injecting into the
RCS and all accumulator discharge isolation valves closed
and immobilized when accumulator pressure is greater than or
equal to the maximum RCS pressure for the existing RCS cold
leg temperature allowed in the PTLR.

(continued)
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LC0 The elements of the LC0 that provide low temperature
(continued) overpre.sure mitigation through pressure relief are:

a. Two RCS relief valves, as follows: '

1. Two OPERABLE PORVs; or

A PORV is OPERABLE for the COPS when its block
valve is open, its lift setpoint is set to the
limit required by the PTLR and testing proves its
ability to open at this setpoint, and motive
power is available to the two valves and their
control circuits.

2. Two OPERABLE RHR suction relief valves; or

An RHR suction relief valve is OPERABLE for the
COPS when its RHR suction isolation valve and its
RHR suction valve are open, its setpoint is at or-

between 440 psig and 460 psig, and testing has
proven its ability to open at this setpoint.

3. One OPERABLE PORV and one OPERABLE RHR suctionO relief valve; or

b. A depressurized RCS and an RCS vent.

An RCS vent is OPERABLE when open with an area of
2 2.14 square inches (based on an equivalent length of 10
feet of pipe, i.e., capable of relieving 670 gpm at 470
psig).

Each of these methods of overpressure prevention is capable
of mitigating the limiting COPS transient.

APPLICABILITY This LC0 is applicable in MODE 4, 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. When the reactor vessel head is
off, overpressurization cannot occur.

LC0 3.4.3 provides the operational P/T limits for all MODES.
LC0 3.4.10. " Pressurizer Safety Valves," requires the

(continued)
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|

APPLICABILITY OPERABILITY of the pressurizer safety valves that provide
(continued) overpressure protection during MODES 1, 2, and 3.

| Low temperature overpressure prevention is most c'ritical
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

|

i mitigate the event.

The Applicability is modified by a Note stating that
accumulator isolation is only required when the accumulator
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.

|
ACTIONS A.1|

With one or more safety injection pumps capable of injecting
into the RCS, RCS overpressurization is possible. !

| Rendering the safety injection pumps incapable of injecting
into the RCS within 4 hours to restore restricted coolant'

input capability to the RCS reflects the urgency of removing
the RCS from this condition.

B.1. C.1. and C.2

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. j

If isolation is needed and cannot be accomplished in 1 hour,
| Required Action C.1 and Required Action C.2 provide two i

!options, either of which must be performed in the next
|

12 hours. By increasing the RCS temperature to > 350 F, an |
' accumulator pressure of 678 psig cannot exceed the COPS

limits if the accumulators are fully injected.,

| Depressurizing the accumulators below the COPS limit from
the PTLR also gives this protection.'

(continued)
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ACTIONS. B.1. C.1. and C.2 (continued)

The Completion Times are based on operating experience that
,

these activities can be accomplished in these time periods
_

and that the likelihood that an event requiring COPS during !

this time is small.
:
!

D.1

In MODE 4, with one required RCS relief valve inoperable,
the RCS relief valve must be restored to OPERABLE status
within a Completion Time of 7 days. Two RCS relief valves ;'

in any combination of the PORVS and the RHR suction relief
valves are required to provide low temperature overpressure
mitigation while withstanding a single failure of an active
component. |

The Completion Time considers the facts that only one of the
RCS relief valves is required to mitigate an overpressure ;

transient and that the likelihood of an active failure of '

the remaining valve path during this time period is very
low.

E.1

The consequences of operational events that will |
overpressurize the RCS are more severe at lower temperature I

(Ref. 7). Thus, with one of the two RCS relief valves !

inoperable in MODE 5 or in MODE 6 with the head on, the |

| Completion Time to restore two valves to OPERABLE status is i

| 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 RCS relief valve to protect against overpressure
events.

|

F.1

The RCS must be depressurized and a vent must be established
| within 12 hours when:i

(continued)
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ACTIONS F.1 (continued)

a. Both required RCS relief valves are inoperable; or

b. A Required Action and associated Completion Time of
Condition A, C, D, or E is not met; or

c. The COPS is inoperable for any reason other than
Condition A, B, C, D, or E.

The vent must be sized :t 2.14 square inches (based on an
equivalent length of 10 feet of pipe) to ensure that the
flow capacity is greater than that recuired for the worst
case mass input transient reasonable curing 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.

O
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, both safety
injection pumps are verified incapable of injecting into the
RCS, and the accumulator discharge isolation valves are
verified closed and locked out.

The safety injection pumps are rendered incapable of
injecting into the RCS through at least two independent
means such that a single failure or single action will not
result in an injection into the RCS.

The Frequency of within 4 hours after initial entry into

MODE 4 from MODE 3 and p(rior to RCS cold leg temperaturefor the safety injection pumps) anddecreasing below 325 F
12 hours thereafter (for the safety injection pumps and
accumulators) is sufficient, considering other indications
and alarms available to the operator in the control room, to
verify the required status of the equipment.

(continued)
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B 3.4.12

BASES
|

|

SURVEILLANCE SR 3.4.12.3
REQUIREMENTS

(continued) Each required RHR suction relief valve shall be demonstrated
| OPERABLE by. verifying its RHR suction valve and 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 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 valve remains open.

The ASME Code, Section XI (Ref. 8), 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 2: 2.14 square inches (based on an equivalent
length of 10 feet of pipe) is proven OPERABLE by verifying
its open condition either:

a. Once every 12 hours for a valve that cannot be locked.
|

I b. Once every 31 days for a valve that is locked, sealed,
| or secured in position. A removed pressurizer safety

valve fits this category.
I

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 LC0 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.

(continued)
' l
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SURVEILLANCE SR 3.4.12.5 (continued) i
REQUIREMENTS |

|

The block valve is a remotely controlled, motor op' erated |

valve. The power to the valve operator is not required I
removed, and the manual operator is not required locked in 1

the inactive position. Thus, the block valve can be closed
in the event the PORV develops excessive leakage or does not
close (sticks open) afe x relieving an overpressure 1

situation. I

The 72 hour Frequency is considered adequate in view of
other administrative controls available to the operator in
the control room, such as valve position indication, that
verify that the PORV block valve remains open.

|

SR 3.4.12.6 |
!

Performance of a COT is required within 12 hours after
decreasing RCS temperature to s 350 F and every 31 days on
each required PORV to verify and, as necessary, adjust its
lift setpoint. The C0T will verify the setpoint is within
the PTLR allowed maximum limits in the PTLR. PORV actuation i

|could depressurize the RCS cnd is not required.

A Note has been added indicating that this SR is required to i

Ibe performed 12 hours after decreasing RCS cold leg
temperature to s 350 F. The 12 hours considers the
unlikelihood of a low temperature overpressure event during
this time.

SR 3.4.12.7

Performance of a CHANNEL CALIBRATION on each required PORV
actuation channel is 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.

(continued)
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COPS
B 3.4.12

BASES (continued) ,

REFERENCES 1. 10 CFR 50, Appendix G.

2. Generic Letter 88-11.
,

3. ASME, Boiler and Pressure Vessel Code, Section III. !
[

4. FSAR, Chapter 15

5. 10 CFR 50, Section 50.46.

6. 10 CFR 50, Appendix K.

7. Generic Letter 90-06.

8. ASME, Boiler and Pressure Vessel Code, Section XI.

9. Westinghouse Letter GP-13419, RHR Open Permissive
Setpoint.

O

O
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RCS Operational LEAKAGE
B 3.4.13

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13 RCS Operational LEAKAGE l

BASES

BACKGROUND Components that contain or transport the coolant to or from I

the reactor core make up the RCS. Componeni joints are made I

by welding, bolting, rolling, or pressure loacing, and
valves isolate connecting systems from the RCS.

|
|

During plant life, the joint and valve interfaces can allow |
varying amounts of reactor coolant LEAKAGE, through either '

normal operational wear or mechanical deterioration. The
purpose of the RCS Operational LEAKAGE LCO is to limit
system operation in the presence of LEAKAGE from these
sources to amounts that do not compromise safety. This LC0
specifies the types and amounts of LEAKAGE. !

i

10 CFR 50, Appendix A, GDC 30 (Ref.1), requires means for |
detecting and, to the extent practical, identifying the I
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 LC0 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 LC0 include the
| possibility of a loss of coolant accident (LOCA).

.

(continued)
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RCS Operational LEAKAGE

B 3.4.13
|

BASES (continued) |

APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses
.

SAFETY ANALYSES do not address operational LEAKAGE. However, other 1

operational LEAKAGE is related to the safety analyses for
LOCA; the amount of leakage can affect the probability of
such an event. The safety analyses for an event resulting
in steam discharge to the atmosphere assumes primary to
secondary LEAKAGE at the Technical Specification limit as an
initial condition.

|
The RCS operational LEAKAGE satisfies Criterion 2 of the NRC 1

'

Policy Statement.

LC0 RCS operational LEAKAGE shall be limited to: i
i

a. Pressure Boundarv LEAKAGE !

1

No pressure boundary LEAKAGE is allowed, being i
indicative of an off-normal condition. LEAKAGE of

- this type is unacceptable as the leak itself could
cause further deterioration, resulting in higher 4

LEAKAGE. Violation of this LCO could result in |

Os continued degradation of the RCPB. LEAKAGE past seals .

and gaskets is not pressure boundary LEAKAGE. !

b. Unidentified LEAKAGE ,

l

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment sump
level monitoring equipment can detect within a
reasonable time period. Violation of this LC0 could
result in continued degradation of the RCPB, if the
LEAKAGE is from the pressure boundary.

| c. Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered
i allowable because LEAKAGE is from known sources that
! do not interfere with detection of unidentified
! LEAKAGE and is well within the capability of the RCS
j Makeup System. Identified LEAKAGE includes LEAKAGE to
i the containment from specifically known and located

sources, but does not include pressure boundary
1

(~' (continued)

'
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gBASES

I
LCO c. Identified LEAKAGE (continued) I

1

LEAKAGE or controlled reactor coolant pump (RCP) seal
leakoff (a normal function not considered LEAKAGE).

iviolation of this LC0 could result in continued i

degradation of a component or system.

d. Primary to Secondary LEAKAGE throuah All Steam

Generators (SGsl

Total primary to secondary LEAKAGE amounting to 1 gpm
through all SGs produces acceptable offsite doses in
the accident analyses involving steam discharge to the
atmosphere. Violation of this LC0 could exceed the
offsite dose limits for this accident. Primary to
secondary LEAKAGE must be included in the total
allowable limit for identified LEAKAGE.

e. Primary to Secondary LEAKAGE throuah Any One SG

The 500 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.

LC0 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual PIV and can impact |
this LCO. Of the two PIVs in series in each isolated line,

Ileakage measured through one PIV 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 identified LEAKAGE.

(continued)
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RCS Operational LEAKAGE
|

B 3.4.13
|

BASES (continued)

ACTIONS A.1
!
' Unidentified LEAKAGE, identified LEAKAGE, or primary to

secondary LEAKAGE in excess of the LCO limits must be
reduced to within limits within 4 hours. This Completion
Time allows time to verify leakage rates and either identify
unidentified LEAKAGE or reduce LEAKAGE to within limits
before the reactor must be shut down. This action is

| necessary to prevent further deterioration of the RCPB.

|

B.1 and B.2 |
If any pressure boundary LEAKAGE exists, or if unidentified

| LEAKAGE, identified LEAKAGE, or primary to secondary LEAKAGE
| cannot be reduced to within limits within 4 hours, the

,

reactor must be brought to lower pressure conditions to |
'

| reduce the severity of the LEAKAGE and its potential
| consequences. It should be noted that LEAKAGE past seals

and gaskets is not pressure boundary LEAKAGE. The reactor
must be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the LEAKAGE and also reduces 1

| the factors that tend to degrade the pressure boundary,
i The allowed Completion Times are reasonable, based on

Ioperating experience, to reach the required plant conditions
from full power conditions in an orderly manner and without
challenging plant systems. In MODE 5, the )ressure stresses
acting on the RCPB are much lower, and furtier deterioration
is much less likely.

I

SURVEILLANCE SR 3.4.13.1
| REQUIREMENTS |

Verifying RCS LEAKAGE to be within the LC0 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 systems.

;

;

(continued)
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RCS Operational LEAKAGE
B 3.4.13 l

|

? |

g'BASES

SURVEILLANCE SR 3.4.13.1 (continued),

REQUIREMENTS|

The RCS water inventory balance must be performed with theI

l reactor at steady state operating conditions and hear
| operating pressure. Therefore, this SR is not required to
'

be performed in MODES 3 and 4 until 12 hours of steady state
operation near operating pressure have been established. In
all cases, this SR is required to be performed prior to
entering MODE 2 to ensure the assessment of RCS leakage

i

prior to critical operation.
1

Steady state operation is required to perform a proper
inventory balance; calculations during maneuvering are not
useful and a Note requires the Surveillance to be performed
when steady state is established. For RCS operational
LE AKAGE 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 the automatic systems
that monitor the containment atmosphere radioactivity and

,

the containment sump level. It should be noted that LEAKAGE l

past seals and gaskets is not pressure boundary LEAKAGE. l
These leakage detection systems are specified in LCO 3.4.15, I

"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. The 12 hour
Frequency after steady state operation has been achieved
provides for those situations where a transient occurs, and
the duration of the transient is such that the 72 hour
Frequency plus the 25% extension allowed by SR 3.0.2 would
be exceeded. In this event, the SR would be due within 12
hours after steady state operation has be reestablished.

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.

(continued)
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.

2. Regulatory Guide 1.45, May 1973.
,

3. FSAR, Section 15.

O

O,
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RCS PIV Lcakage
B 3.4.14

|
1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.14 RCS Pressure Isolation Valve (PIV) Leakage |

|
|

BASES

i

BACKGROUND 10 CFR 50.2, 10 CFR 50.55a(c), and GDC 55 of 10 CFR 50, l

Appendix A (Refs. 1, 2, and 3), define RCS PIVs as any two I

normally closed valves in series within the reactor coolant i
pressure boundary (RCPB), which separate the high pressure '

RCS from an attached low pressure system. During their
lives, these valves can produce varying amounts of reactor
coolant leakage through either normal operational wear or
mechanical deterioration. The RCS PIV Leakage LC0 allows
RCS high pressure operation when leakage through these
valves exists in amounts that do not compromise safety.

The PIV leakage limit applies to each individual valve.
Leakage through both series PIVs in a line must be included
as part of the identified LEAKAGE, governed by LC0 3.4.13
"RCS 0)erational LEAKAGE." This is true during operation
only w1en the loss of RCS mass through two series valves is
determined by a water inventory balance (SR 3.4.13.1). A

known component of the identified LEAKAGE before operation
begins is the least of the two individual leak rates
determined for leaking series PIVs during the required
surveillance testing; leakage measured through one PIV in a
line is not RCS operational LEAKAGE if the other is i

leaktight. |

Although this specification provides a limit on allowable |

PIV leakage rate, its main purpose is tc prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PIVs between the RCS and the connecting systems are
degraded or degrading. PIV leakage could lead to
overpressure of the low pressure piping or components.
Failure consequences could be a loss of coolant accident
(LOCA) outside of containment, an unanalyzed accident, that
could degrade the ability for low pressure injection.

The basis for this LC0 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 PIV
configurations to determine the probability of intersystem
LOCAs.

(continued)
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RCS PIV Leakage
B 3.4.14

BASES

BACKGROUND PIVs are provided to isolate the RCS from the following
(continued) typically connected systems:

a. Residual Heat Removal (RHR) System;
'

b. Safety Injection System; and

c. Chemical and Volume Control System.

The PIVs are listed in the FSAR, Section 16.3 (Ref. 6). ;

Violation of this LC0 could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and the loss of the integrity of a fission
product barrier.

APPLICABLE Reference 4 identified potential intersystem LOCAs as a
SAFETY ANALYSES significant contributor to the risk of core melt. The

dominant accident sequence in the intersystem LOCA category
is the failure of the low pressure portion of the RHR System
outside of containment. The accident is the result of aO postulated failure of the PIVs, which are part of the RCPB,
and the subsequent pressurization of the RHR System
downstream of the PIVs from the RCS. Because the low
pressure portion of the RHR System is typically designed for
600 psig, overpressurization failure of the RHR low pressure
line would result in a LOCA outside containment and
subsequent risk of core melt.

Reference 5 evaluated various PIV configurations, leakage
testing of the valves, and operational changes to determine
the effect on the probability of intersystem LOCAs. This
study concluded that periodic leakage testing of the PIVs
can substantially reduce the probability of an intersystem
LOCA.

RCS PIV leakage satisfies Criterion 2 of the NRC Policy
Statement.

i

LC0 RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on

|

(continued)
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RCS PIV Leakage
B 3.4.14

gBASES

LC0 the order of drops per minute. Leakage that increases
(continued) significantly suggests that something is operationally wrong

and corrective action must be taken.
,

The LC0 PIV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm.

Reference 7 permits leakage testing at a lower pressure
differential than between the specified maximum RCS pressure
and the normal pressure of the connected system during RCS
operation (the maximum pressure differential) in those types
of valves in which the higher service pressure will tend to
diminish the overall leakage channel opening. In such
cases, the observed rate may be adjusted to the maximum
pressure differential by assuming leakage is directly
proportional to the pressure differential to the one half
power.

APPLIC/.BILITY In MODES 1, 2, 3, and 4, this.LCO applies because the PIV
leakage potential is greatest when the RCS is pressurized.
In MODE 4, valves in the RHR flow path are not required to
meet the requirements of this LC0 when in 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
clarification that each flow path allows separate entry into ,

a Condition. This is allowed based upon the functional |independence of the flow path. Note 2 requires an
evaluation of affected systems if a PIV is inoperable. The
leakage may have affected system operability, or isolation
of a leaking flow path with an alternate valve may have i

degraded the ability of the interconnected system to perform
its safety function.

(continued)
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RCS PIV Leakage
B 3.4.14

BASES

ACTIONS A.1 and A.2
(continued)

The flow path must be isolated by two valves. Required
Actions A.1 and A.2 are modified by a Note that the valves
used for isolation must meet the same leakage requirements
as the PIVs and must be within the RCPB or the high pressure
portion of the system.;

Required Action A.1 requires that the isolation with one
valve must be performed within 4 hours. Four hours provides

| time to reduce leakage in excess of the allowable limit and
to isolate the affected system if leakage cannot be reduced.
The 4 hour Completion Time allows the actions and restricts
the operation with leaking isolation valves.

| |

Required Action A.2 specifies that the double isolation i

barrier of two valves be restored by closing some other !
,

valve qualified for isolation or restoring one leaking PIV. |!

The 72 hour Completion Time after exceeding the limit i
'considers the time required to complete the Action and the

low probability of a second valve failing during this time
period.

,

|O t

| B.1 and B.2 ;

If leakage cannot be reduced, the system cannot be isolated, I
i or the other Required Actions accomplished, the plant must I'

be brought to a MODE in which the requirement does not
; apply. To achieve this status, the plant must be brought to
| MODE 3 within 6 hours and MODE 5 within 36 hours. This
| Action may reduce the leakage and also reduces the potential
j 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.

!
l C.1

The inoperability of the RHR suction isolation valve I
interlock could allow inadvertent opening of the valves at I

RCS pressures in excess of the RHR systems design pressure. |
If the RHR suction isolation valve interlock is inoperable, ;

operation may continue as long as the affected RHR suction |

:

(continued)
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RCS PIV Leakage

B 3.4.14

\

BASES

ACTIONS C.1

penetration is closed by at least one closed manual or
deactivated automatic valve within 4 hours. This' Action
accomplishes the purpose of the interlock. l

I.

|
SURVEILLANCl .SR 3.4.14.1 |

REQUIREMENTS- |Performance of leakage testing on each RCS PIV or isolation i

valve used to satisfy Required Action A.1 and Required
Action A.2 is required to verify that leakage is below the |
specified limit and to identify each leaking valve. The i

leakage limit of 0.5 gpm per inch of nominal valve diameter
up to 5 gpm maximum applies to each valve. Leakage testing irequires a stable pressure condition.

The acceptance criteria for RCS PIV leakage is the
equivalent of s 0.5 gpm per nominal inch of valve size up to
a maximum of 5 gpm at an RCS pressure 2 2215 psig and s 2255
psig. Test pressures < 2255 psig but > 350 psig are
allowed. Observed leakage shall be adjusted for the actual
test pressure up to 2235 psig assuming the leakage to be
directly proportional to the pressure differential to the
one-half power.

For the two PIVs in series, the leakage requirement applies
to each valve individually and not to the combined leakage
across both valves. If the PIVs are not individually
leakage tested, one valve may have failed completely and not
be detected if the other valve in series meets the leakage
requirement. In this situation, the protection provided by
redundant valves would be lost.

Testing is to be performed every 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. 8) as contained in the Inservice
Testing Program, is within the frequency allowed by the
American Society of Mechanical Engineers (ASME) Code,
Section XI (Ref. 7), and is based on the need to perform
such surveillances under the conditions that apply during an
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.

(continued)
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RCS PIV Leakage
B 3.4.14

[] BASES
v

SURVEILLANCE )R 3.4.14.1 (continued)
| REQUIREMENTS

| In addition, for systems rated at less than 50% design
| pressure, testing must be performed once after any RCS PIV,
! whether a first or second isolation valve has been actuated
! to ensure tight reseating except for RHR suction isolation
I valves HV-8701 A/B and HV-8702 A/B. The exception for
| valves HV-8701 A/B and HV-8702 A/B is based on the existence

of full closure indication in the control room, interlocks
to prevent inadvertent opening when RCS pressure is above

| the RHR system design pressure, and high pressure alarms.
i PIVs disturbed in the perforniance of this Surveillance

should also be tested unless documentation shows that an
infinite testing loop cannot practically be avoided. For
the systems rated at less than 50% design pressure, testing
must be performed within 24 hours after the valve has been
actuated. Within 24 hours is a reasonable end practical
time limit for performing this test after the actuation of a

| valve.

The leakage limit is to be met at the RCS pressure
associated with MODES 1, 2, 3, and 4, but the SR is not

| A required to be performed during MODES 3 and 4. The entry
V 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

i 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 (except for valves HV-8701 A/B and

.

'

HV-8702A/B). In addition, this Surveillance is not

i required to be performed on the RHR System when the RHR
System is aligned to the RCS in the shutdown cooling mode of'

operation. PIVs contained in the RHR shutdown cooling flow
path must be leakage rate tested after RHR is secured and
stable unit conditions and the necessary differential

,

| pressures are established.

SR 3.4.14.2

Verifying that the RHR System suction isolation valve
interlock is OPERABLE ensures that RCS pressure will not
pressurize the RHR system beyond 125% of its design pressure
of 600 psig. The interlock setpoint that prevents the

(continued)
'
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RCS PIV Leakage
B 3.4.14

BASES

SURVEILLANCE SR 3.4.14.2 (continued)
REQUIREMENTS

valves from being opened is set so the actual RCS pressure
must be < 450 psig to open the valves. This setp'oint
ensures the RHR design pressure will not be exceeded. To
ensure that the RHR relief valves will not lift, the actual
interlock setpoint used in performing the surveillance is
< 365 psig, and takes into consideration various allowances
for relief valve setting variation, transmitter elevation,
and the total instrument channel uncertainty. The total
instrument channel uncertainty is calculated in accordance
with reference 9, and the allowance for process
instrumentation (rack drift) is 1%. Once the interlock
setpoint is initially reached, administrative controls
ensure that the RHR suction isolation valves are closed
prior to reaching an RCS pressure that could cause the RHR
suction relief valves to open. Due to the bistable reset
design, the valves could be opened at a pressure above the
interlock setpoint, but below the reset pressure. The
administrative controls ensure that the valves will not be
opened if RCS pressure exceeds 365 psig after RCS pressure

.

has decreased below the interlock setpoint. 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 j

experience) of the equipment. |

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).

3. 10 CFR 50, Appendix A, Sect;on V, GDC 55.

4. WASH-1400 (NUREG-75/014), Appendix V, October 1975.

5. NUREG-0677, May 1980.

6. FSAR Section 16.3.

7. 1983 ASME, Boiler and Pressure Vessel Code,
Section XI.

(continued)
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!

REFERENCES 8. 10CFR50.55a(g).
(continued)

9. WCAP-11269, Rev. 1. Westinghouse Setpoint Methodology
for Protection Systems. ,

i

.

i

|
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RCS Leakage D2t ction Instrumentation
B 3.4.15

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS Leakage Detection Instrumentation

'

BASES
,

BACKCROUND 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 signal is necessary to
permit proper evaluation of all unidentified LEAKAGE. The
sensitivity and response time for the detection equipment
for unidentified leakage is such that a leakage rate, or its
equivalent, of I gpm can be detected in approximately
1 hour.

Systems employed for detecting leakage to the containment
from unidentified sources are:

Containment atmosphere airborne particulate*

radioactivity monitor;

Containment atmosphere gaseous radioactivity*

monitor;

Containment air cooler condensate flow monitor;*

and

Containment sump level monitor.*

The containment airborne particulate radioactivity monitor
draws an air sample from containment via a sample pump. The
sample is then passed through a particulate filter with
detectors. The containment airborne particulate monitor has
a minimum detectable concentration of 10~2 ci/cm' and a
range of 10-22 to 10~6 pci/cm'. Particulate activity can be
correlated with the coolant fission and corrosion product
activities. Any increase of more than two standard
deviations above the count rate for background would

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.15

BASES

BACKGROUND indicate a possible leak. For example, with 0.01 percent
(continued) failed fuel, containment background r.rborne particulate

radioactivity equivalent to 10'' percut/ day, and a
partition factor equal to 0.001, a 1 gpm leak would be
detected in approximately I hour. Larger leaks would be
detected in proportionately shorter times.

The containment atmosphere gaseous radioactivity monitor
draws air continuously from the containment atmosphere
through a gas monitor. This sample stream flows continuously;

| through a fix shielded volume where its activity 'is
! monitored. The monitor has a range of 10-7 to 10' ci/cm'

,

and a minimum detectable concentration of 5 x 10'' ci/cm'.!
'

Gaseous radioactivity can be correlated with the gaseous
! activity of the reactor coolant. Any increase more than two
| standard deviations above the count rate for background
|

indicates a possible leak. With 0.01 percent failed fuel,
containment background airborne gaseous activity equivalent'

| to 1 percent / day, and a partition factor equal to 1, a 1 gpm
| leak would be detected in approximately 1 hour. Larger

leaks would be detected in proportionately shorter times.
1

i O The containment air cooler condensate monitoring system
,

V permits measurement of the liquid runoff from the i|

containoent cooler units. It consists of a drain collection j
header, a vertical standpipe, valving, and standpipe level
instruments. ion for the coolers. The condensation from the
containment coolers flows via the collection header to the

| vertical standpipe, and a differential pressure transmitter
provides standpipe level signals. The system provides
measurements of low leakages by monitoring standpipe level
increase versus time. Drainage flow rate from the cooling
units due to normal condensation is calculated for the
ambient (background) atmospheric conditions present within
the containment. With the initiation of an additional or
abnormal leak, the containment atmosphere humidity and,

condensation runoff rate both begin to increase, the water
level rises in the vertical pipe, and the high condensate
flow alarm is actuated. The condensate flow rate is a
function of containment humidity, nuclear service cooling
water (NSCW) temperature, and containment purge rate. The
water vapor dispersed by a 1 gpm leak is usually greater
than the water vapor brought in with the outside air.

(continued)

!
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BACKGROUND Air brought in from the outside is heated to 60'F before it
| (continued) enters the containment. After entering containment, the air
l mixes with the containment atmosphere and is heated to

between 100*F and 120 F while the relative humidity drops.
The most important factor in condensing the water vapor is

I the NSCW temperature supplied to the coolers. This water is
assumed to vary in temperature between 35 F and 95 F. With
cold NSCW and the initial beckground leakage, a sensitivity

| of I gpm in approximately 1 hour can be achieved.

Since a leak in the primary system would result in reactor
,

| coolant flowing into the containment normal or reactor
cavity sumps, leakage would be indicated by a level increase'

in the sump. Indication of increasing sump level is
transmitted from the sump to the control room level

i indicator by means of a sump level transmitter. The system
provides measurements of low leakages by monitoring level'

increase versus time.

The detection capabilities of the containment normal sump
and reactor cavity sump are shown in FSAR figure 5.2.5-1,

,
assuming that the water from the leak is collected in the

| sump. The actual reactor coolant leakage rate can be
| established from the increase above the normal rate of

change of sump level. A check of other instrumentation
would be required to eliminate possible leakage from
nonradioactive systems as a cause of an increase in sump
level. The leakage rate can also be determined from the
frequency of !. ump pump operation. Under normal conditions,
the containment normal and reactor cavity sump pumps operate
very infrequently. Gross leakage can be surmised from
unusual frequency of pump operation. Sump level and pump
running indication are provided in the control room to alert
the operators.

|

APPLICABLE The need to evaluate the severity of an alarm or an

SAFETY ANALYSES indication is important to the o'perators, and the ability to
compare and verify with indications from other systems is
necessary. The system response times and sensitivities are

i described in the FSAR (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.

(continued)
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1

l

BASES

l

| APPLICABLE The safety significance of RCS LEAKAGE varies widely
| SAFETY ANALYSES depending on its source, rate, and duration. Therefore,
i (continued) detecting and monitoring RCS LEAKAGE into the containment

area is necessary. Quickly separating the identi'fied
LEAKAGE from the unidentified LEAKAGE provides quantitative

|
information to the operators, allowing them to take

l corrective action should a leak occur detrimental to the
| safety of the unit and the public.

RCS leakage detection instrumentation satisfies Criterion 1
of the NRC Policy Statement.

LCO One method of protecting against large RCS leakage derives
from the ability of instruments to rapidly detect extremely
small leaks. This LC0 requires instruments of diverse
monitoring principles to be OPERABLE to provide a high
degree of confidence that extremely small leaks are detected

I in time to allow actions to place the plant in a safe
condition, when RCS LEAKAGE indicates possible RCPB|

i degradation.

! (V
~h

The LC0 is satisfied when monitors of diverse measurement
means are available. Thus, the containment sump monitors,
in combination with a gaseous or particulate radioactivity
monitor and/or a containment air cooler condensate flow rate
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.

I 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
:
i 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
l and 6.

!

I

I

|

<
.

(continued)
i
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BASES (continued)

ACTIONS A.1
|

With one containment sump monitor inoperable, the remaining i

containment sump monitors, the containment atmosp'here |radioactivity monitor, and/or the containment air cooler |

condensate flow rate monitor will provide indications of
changes in leakage. Together with these monitors, 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 i
leakage. I

Required Action A.1 is modified by a Note that indicates
that the provisions of LC0 3.0.4 are not applicable. As a
result, a MODE change is allowed when a containment sump
monitor is inoperable. This allowance is provided because

- other instrumentation is available to monitor RCS leakage.
|

B. I and 8.2 |

With two or more containment sump monitors inoperable, no |

other form of sampling or monitors can provide the
equivalent information; however, the containment atmcsphere |!

radioactivity and/or containment air cooler condensate flow
rate monitors will provide indications of changes in
leakage. Together with these remaining monitors, 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 at least two sump monitors to OPERABLE status
within a Completion Time of 30 days is required to regain
most of this function and allow operation to continue under
the provisions of Condition A. This Completion Time is
acceptable, considering the remaining OPERABLE atmosphere
radioactivity and/or condensate flow rate monitors and the

| Frequency and adequacy of the RCS water inventory balance
required by Action B.1.'

' The Required Actions are modified by a Note that indicates
| that the provisions of LC0 3.0.4 are not applicable. As a
| result, a MODE change is allowed when two or more
: containment sump monitors are inoperable. This allowance is

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.15

l BASES

ACTIONS B.1 and B.2 (continued)

provided because other instrumentation is available and
additional action is required to monitor RCS leakage.

.

C.2.1. C.1.2. C.2.1. and C.2.2

With both gaseous and particulate containment atmosphere,

radioactivity monitoring instrumentation channels
inoperable, alternative action is required. Either grab
samples of the containment atmosphere must be taken and

: analyzed or water inventory balances, in accordance with
SR 3.4.13.1, must be performed to provide alternate periodic
information.

- With a sample obtained and analyzed or water inventory
balance performed every 24 hours, the reactor may be
operated for up to 30 days to allow restoration of the
required containment atmosphere radioactivity monitors.
Alternatively, continued operation is allowed if the air
cooler condensate flow rate monitoring syrtem is OPERABLE,

/ provided grab samples are taken every 24 r.ours.

The 24 hour interval provides periodic information that is
adequate to detect leakage. The 30 day Completion Time
recognizes at least one other form of leakage detection is
available.

Required Action C.1 and Required Action C.2 are modified by
a Note that indicates that the provisions of LC0 3.0.4 are
not applicable. As a result, a MODE change is allowed when
the gaseous and particulate containment atmosphere,

radioactivity monitor channel is inoperable. This allowance
is provided because other instrumentation is available to
monitor for RCS LEAKAGE.

D.1 and D.2

With the required containment air cooler condensate flow
rate monitor inoperable, alternative action is again
required. Either SR 3.4.15.2 must be performed or water
inventory balances, in accordance with SR 3.4.13.1, must be
performed to provide alternate periodic information.

(continued)
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BASES

|

ACTIONS D.1 and D.2 (continued) |

Provided a CHANNEL CHECK is performed every 8 hours or a
water inventory balance is performed every 24 hou'rs, reactor
operation may continue while awaiting restoration of the

|containment air cooler condensate flow rate monitor to
OPERABLE status.

The 24 hour interval provides periodic information that is
adequate to detect RCS LEAKAGE.

E.1 and E.2

With both required containment atmosphere gaseous and
particulate radioactivity monitors and the required
containment air cooler condensate flow rate monitor
inoperable, the only means of detecting leakage is the 1

containment sump monitor. This Condition does not provide :
the required diverse means of leakage detection. The l

Required Action is to restore either of the inoperable
required monitors to OPERABLE status within 30 days to i
regain the intended leakage detection diversity. The 30 day !
Completion Time ensures that the plant will not be operated
in a reduced configuration'for a lengthy time period.

.,

F.1 and F.2

If a Required Action of Condition A, B, C, f,, or E cannot be
met, the plant must be brought to a MODE in which the
requirement does not apply. To achieve this status, the
plant must be brought to at least MODE 3 within 6 hours and
to MODE 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

G.1

With all required leakage detection systems inoperable, no
automatic means of monitoring leakage are available, and
immediate plant shutdown in accordance with LC0 3.0.3 is
required. For the purpose of this Condition, the leakage

(continued)
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1

ACTIONS G.1 (continued)

detection systems consist of the three systems described
below in items a, b, and c, respectively: '

| a. The containment normal sumps level and reactor cavity
sump monitors;

b. One containment atmosphere radioactivity monitor
(gaseous or particulate); and

1

| c. Either the containment air cooler condensate flow rate
or a containment atmosphere gaseous or particulate
radioactivity monitoring system not taken credit for
in item b.

SURVEILLANCE SR 3.4.15.1 and SR 3.4.15.2
REQUIREMENTS

These SRs require the performance of a CHANNEL CHECK of the
required containment atmosphere radioactivity monitor and

q containment sump monitors. The check gives reasonable
Q confidence that the channels are operating properly. The

Frequency of 12 hours is based on instrument reliability and
is reasonable for detecting off normal conditions.

SR 3.4.15.3

SR 3.4.15.3 requires the performance of a COT on the
required containment atmosphere radioactivity monitor. The

i

; 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,

j SR 3.4.15.4. SR 3.4.15.5 and SR 3.4.15.6
|

| These SRs require the performance of a CHANNEL CALIBRATION
| for each of the RCS leakage detection instrumentation
| channels. The calibration verifies the accuracy of the
|

!

|

/~'s (continued)O
Vogtle Units 1 and 2 B 3.4-97 Revision No. O



RCS Leakage Det:ction Instrumentation
B 3.4.15

gBASES

SURVEILLANCE SR 3.4.15.4. SR 3.4.15.5. and SR 3.4.15.6 (continued)
REQUIREMENTS

instrument string, including the instruments located inside
containment. The Frequency of 18 months is a typ'ical
refueling cycle and considers channel reliability. Again,
operating experience has proven that this Frequency is
acceptable.

REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30.

2. Regulatory Guide 1.45.

3. FSAR, Subsection 5.2.5.

.

O

O
Vogtle Units 1 and 2 B.3.4-98 Revision No. O



RCS Sp cific Activity i

B 3.4.16
|

: O 8 3.4 atac1oa coo'aa' svs1<a cacs)

| B 3.4.16 RCS Specific Activity

| BASES
.

|
1

| BACKGROUND The maximum dose to the whole body and the thyroid that an
|

individual at the exclusion area boundary can receive for
1 2 hours during an accident is specified in 10 CFR 100

(Ref. 1). The limits on specific activity ensure that the
doses are held to a small fraction of the 10 CFR 100 limits

j during analyzed transients and accidents.
<

| The RCS specific activity LC0 limits the allowable
| concentration level of radionuclides in the reactor coolant.
| The LC0 limits are established to minimize the offsite

radioactivity dose consequences in the event of a steam
:

| generator tube rupture (SGTR) accident.

The LC0 limits specific activity for both DOSE EQUIVALENT
I-131 and gross specific activity. The allowable levels are
intended to limit the 2 hour dose at the exclusion area
boundary to a small fraction of the 10 CFR 100 dose

O guideline limits. The limits in the LC0 are standardized,
(/ based on parametric evaluations of offsite radioactivity ,

dose consequences for typical site locations.

The parametric evaluations showed the potential offsite dose
levels for a SGTR accident were an appropriately small
fraction of the 10 CFR 100 dose guideline limits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE The limits on the specific activity of the reactor coolant
SAFETY ANALYSES ensures that the resulting 2 hour doses at the site boundary

will not exceed a small fraction of the 10 CFR 100 dose
guideline limits following a SGTR accident. The SGTR safety
analysis (Ref. 2) assumes that the reactor has been
operating at the maximum allowable Technical Specification :

ilimit for primary coolant activity and primary to secondary
leakage for sufficient time to establish equilibrium
concentrations of radionuclides in the reactor coolant and
in the secondary coolant.

,

4

(continued)
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BASES

APPLICABLE The analysis for the SGTR accident establishes the
i
-

SAFETY ANALYSES acceptance limits for RCS specific activity. Reference to
(continued) this analysis is used to assess changes to the unit that

could affect RCS specific activity, as they relat'e to the
acceptance limits.

The analysis is for two cases of reactor coolant specific
activity. One case assumes specific activity at 1.0 Ci/gm
DOSE EQUIVALENT I-131 with concurrent large iodine spike |

that increases the iodine release rate from the fuel to the
coolant to a value S90 times greater than the release rate
corresponding to the initial primary system iodine
concentration. The second case assumes the initial reactor
coolant iodine activity at 60.0 Ci/gm DOSE EQUIVALENT I-131
due to a pre accident iodine spike caused by an RCS |

|transient. In both cases, the noble gas activity in the
. reactor cooiant assum;s 1% failed fuel, which closely equals ;

the LC0 limit of 100/E Ci/gm for gross specific activity. I

The analysis also assumes a loss of offsite power at the i

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 &i
RCS overtemperature AT signal. W
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 steam
to the atmosphere until the cooldown ends.

The safety analysis shows the radiological consequences of
an SGTR accident are well within the Reference 1 dose
guideline limits. Operation with iodine specific activity
levels greater than the LC0 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 Ci/gm DOSE
EQUIVALENT I-131.

,
The remainder of the above limit permissible iodine levels

| shown in Figure 3.4.16-1 are acceptable because of the low

(continued)
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h BASES
v !

APPLICABLE probability of a SGTR accident occurring during the
SAFETY ANALYSES established 48 hour time limit. The occurrence of an SGTR

(continued) accident at these permissible levels could increase the site
boundary dose levels, but still be within 10 CFR 100 dose i

guideline limits.

RCS specific activity satisfies Criterion 2 of the NRC
Policy Statement.

LC0 The specific iodine activity is limited to 1.0 Ci/gm DOSE
EQUIVALENT I-131, and the gross specific activity in the
reactor coolant is limited to the number of Ci/gm equal to
100 divided by $ (average disintegration energy of the sum

,

i

of the average beta and gamma energies of the coolant
nuclides). The limit on DOSE EQUIVALEhT I-131 ensures the
2 hour thyroid dose to an individual at the exclusion area
boundary during the Design Basis AcciJent (DBA) will be a
small fraction of the allowed thyroi.i dose. The limit on
gross specific activity ensures the 2 hour whole body dose
to an individual at the exclusion area boundary during the

p DBA.will be a small fraction of the allowed whole body dose.
V

The SGTR accident analysis (Ref. 2) shows that the 2 hour
site boundary dose levels are within acceptable limits.
Violation of the LC0 may result in reactor coolant
radioactivity levels that could, in the event of an SGTR,
lead to exclusion area boundary doses that exceed 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 LC0 limits for DOSE EQUIVALENT
I-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 radioactivity
in the event of a SGTR is unlikely since the saturation
pressure of the reactor coolant is below the lift pressure
settings of the main steam safety valves.

O '
(./ (continued)

Vogtle Units 1 and 2 B 3.4-101 Revision No. O



I

i RCS Specific Activity
' B 3.4.16

BASES (continued)
'

!
t

ACTIONS A Note to the ACTIONS excludes the MODE change restriction
i of LC0 3.0.4. This exceptico allows entry into the
| applicable MODE (S) while' relying on the Actions even though

the Actions may eventually require plant shutdowri. This!

exception is acceptable due to the significant conservatism |

incorporated into the specific activity limit, the low,

| probability of an event which is limiting due to exceeding
this limit, and the ability to restore transient specific
activity excursions while the unit remains at or proceeds to
power operation.

A.1 and A.2

With the DOSE EQUIVALENT I-131 greater than the LC0 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 i

a sample. Sampling is done to continue to provide a trend.

The DOSE EQUIVALENT I-131 must be restored to within limits
within 48 hours. The Completion Time of 48 hours is |

acceptable because of the low probability of an SGTR &
accident occurring during this period. W ,

B.1 and B.2

With the gross specific activity in excess of the allowed
limit, an analysis must be performed within 4 hours to
determine DOSE EQUIVALENT I-131. The Completion Time of
4 hours is required to obtain and analyze a sample.

The change within 6 hours to MODE 3 and RCS average
temperature < 500 F lowers the saturation pressure of the
reactor coolant below the setpoints of the main steam safety
valves and prevents venting the SG to the environment in an
SGTR event. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
below 500 F from full power conditions in an orderly manner
and without challenging plant systems.

(continued)

Vogtle Unics 1 and 2 B 3.4-102 Revision No. 0

1



RCS Specific Activity
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BASES

ACTIONS C.1
(continued)

If a Required Action and the associated Completion Time of
Condition A is not met or if the DOSE EQUIVALENT 'I-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

SR 3.4.16.1 requires performing a gamma isotopic analysis as
a measure of the gross specific activity of the reactor
coolant at least once every 7 days. While basically a
quantitative measure of radionuclides with half lives longer
than 14 minutes, excluding all radioiodines, this
measurement is the sum of the degassed gamma activities and
the total of all identified gaseous gamma activities within

O' 2 hours after the sample is taken and extrapolated 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 available data may be used for pure beta-
emitting radionuclides. This Surveillance provides an
indication of any increase in gross specific activity.

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LC0 limit
under normal operating conditions. The Surveillance is
applicable in MODES 1 and 2, and in MODE 3 with T , 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 activity is

(continued)

i
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RCS Specific Activity
B 3.4.16

BASES

SURVEILLANCE SR 3.4.16.2 (continued)
REQUIREMENTS

monitored every 7 days. The Frequency, between 2 and
6 hours after a power change 2 15% RTP within a l' hour
period, is established because the iodine levels peak during
this time following fuel failure; samples at other times
would provide inaccurate results.

SR 3.4.16.3

A radiochemical analysis for $ determination is required
every 184 days (6 months) with the plant operating in MODE 1
equilibrium conditions. The E determination directly
relates to the LC0 and is required to verify plant operation
within the specified gross activity LCO limit. The analysis
for B is a measurement of the specific activity for each
radionuclide identified in the reactor coolant with half
lives longer than 14 minutes, excluding all radiciodines.
The specific activities for these individual radionuclides
shall be used in the determination of E for the reactor
coolant sample. Determination of the contributors to $
shall be based upon those energy peaks identifiable with a &
95% confidence level. The Frequency of 184 days recognizes W
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 representative and not skewed by a crud burst or other
similar abnormal event.

REFERENCES 1. 10 CFR 100.11, 1973.

2. FSAR, Subsection 15.6.3.

O
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|

(v B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS),

B 3.5.1 Accumulators

BASES
.

BACKGROUND The functions of the ECCS accumulators are to supply water
to the reactor vessel during the blowdown phase of a loss of
coolant accident (LOCA), to provide inventory to help
accomplish the refill phase that follows thereafter, and to
provide Reactor Coolant System (RCS) makeup for a small
break LOCA.

The blowdown phase of a large break LOCA is the initial
period of the transient during which the RCS departs from
equilibrium conditions, and heat from fission product decay,
hot internals, and the vessel continues to be transferred to
the reactor coolant. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

In the refill phase of a LOCA, which immediately follows the
blowdown phase, reactor coolant inventory has vacated the

/' core through steam flashing and ejection out through the
b break. The core is essentially in adiabatic heatup. The

balance of accumulator inventory is then available to help
fill voids in the lower plenum and reactor vessel downcomer
so as to establish a recovery level at the bottom of the !

core and ongoing reflood of the core with the addition of
safety injection (SI) water.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control actions are required in order for them to perform
their function. Internal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS,
if RCS pressure decreases below the accumulator pressure.

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor
operated isolation valve and two check valves in series.
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,

l

O (continued)'

|b
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B 3.5.1

i
BASES

BACKGROUND This interlock also prevents inadvertent closure of the
(continued) valves during normal operation prior to an accident. The

valves will automatically open, however, as a result of an
SI signal. These features ensure that the valves' meet the
requirements of the Institute of Electrical and Electronic
Engineers (IEEE) Standard 279-1971 (Ref.1) for " operating
bypasses" and that the accumulators will be available for
injection without reliance on operator action.

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
dCCumulators as they relate to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA, with or without a loss
of offsite power, the accumulators provide the sole source
of makeup water to the RCS. The assumption of loss of
offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow
until the emergency diesel generators start, come to rated :

speed, and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator'

are assumed to be lost through the break. |

The limiting large break LOCA is a double ended guillotine l

break at the discharge of the reactor coolant pump. During |

this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

I

i

(continued)
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APPLICABLE As a conservative estimate, no credit is taken for ECCS pump
| SAFETY ANALYSES flow until an effective delay has elapsed. This delay

(continued) accounts for the diesels starting and the pumps being loadedI

and delivering full flow. The delay time is cons'ervatively
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.

The worst case small break LOCA analyses also assume a time
i delay before pumped flow reaches the core. For the larger
| range of small breaks, the rate of blowdown is such that the

increase in fuel clad temperature is teminated solely by
! the accumulators, with pumped flow then providing continued
i cooling. As break size decreases, the accumulators and

centrifugal charging pumps both play a part in terminating .

the rise in clad temperature. As break size continues to !

decrease, the role of the accumulators continues to decrease
| until they are not required and the centrifugal charging
i pumps become solely responsible for terminating the
| temperature increase. i

IThis LCO helps to ensure that the following acceptance
criteria established for the ECCS by 10 CFR 50.46 (Ref. 3) I

I
j will be met following a LOCA:

a. Maximum fuel element 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 that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase ,

'of a LOCA, they do not contribute to the long term cooling
| requirements of 10 CFR 50.46.
|

(continued)

|
|
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gIBASES

APPLICABLE For both the large and small break LOCA analyses, a nominal
SAFETY ANALYSES contained accumulator water volume is used. The contained

(continued) water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied, once
discharged. For small breaks, an increase in water volume
is a peak clad temperature penalty. For large breaks, an j
increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer )
filling and subsequent spill through the break during the j
core reflooding portion of the transient. The analysis

|makes a conservative assumption with respect to ignoring or '

taking credit for line water volume from the accumulator to
the check valve. The safety analysis assumes values of
6433 gallons and 7031 gallons. To allow for instrument
inaccuracy, values of 6555 gallons (29.2% of instrument

|span) and 6909 gallons (70.7% of instrument span) are !

specified.

The minimum boron concentration setpoint is used in the post
LOCA boron concentration calculation. The calculation is |

performed to assure reactor subcriticality in a post LOCA |
environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron I

concentration would produce a subsequent reduction in the l
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

1

minimum sump pH. |

The large and small break LOCA analyses are performed at the
minimum nitrogen cover pressure, since sensitivity analyses
have demonstrated that higher nitrogen cover pressure
results in a computed peak clad temperature benefit. The 4

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
(Refs. 2 and 4).

The accumulators satisfy Criterion 3 of the NRC Policy
Statement.

(continued)
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Q BASES (continued)

2

LC0 The LCO establishes the minimum conditions required to
ensure that the accumulators are available to accomplish
their core cooling-safety function following a LOCA. Four

''

accumulators are required to ensure that 100% of'the
contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumption that'

the contents of one accumulator spill through the break. If
less than three accumulators are injected during the
blowdown phase of a LOCA, the ECCS acceptance criteria of4

10 CFR 50.46 (Ref. 3) could be violated.

For an accumulator to be considered OPERABLE, the isolation l

valve must be fully open, power removed at or above 1000
psig, and the limits established in the SRs for contained
volume, boren concentration, and nitrogen cover pressure
must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure
> 1000 psig, the accumulator OPERABILITY requirements are
based on full power operation. Although cooling

, ( requirements decrease as power decreases, the accumulators !
'

( are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

I
This LC0 is only applicable at pressures > 1000 psig. At i
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.

;

(continued)
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BASES (continued)

l

ACTIONS A.1
!

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits 'ithinw
72 hours. In this Condition, ability to maintain i

subcriticality 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
suberitical. One accumulator below the minimum boron
concentration limit, however, will have no effect on

iavailable ECCS water and an insignificant effect on core
subtriticality during reflood. Boiling of ECCS water in the
core during reflood concentrates boron in the saturated
liquid that remains in the core. The accumulators will
discharge following a large main steam line break, however,
their impact is minor with respect to this limiting design
basis event. Thus, 72 hours is allowed to return the boron
concentration to within limits.

B.1 )
If ene 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 ;

I hour Completion Time to open the valve, remove power to <

the valve, or restore the proper water volume or nitrogen |
Icover 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.

IC.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 LC0 does not apply. To
achieve this status, the plant must be brought to MODE 3
within 6 hours and pressurizer pressure reduced to

.

(continued)
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(m) BASES
a

ACTIONS C.1 and C.2 (continued)

s 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,
LC0 3.0.3 must be entered immediately.

.

SURVEILLANCE SR 3.5.1.1
REQUIREMENTS

Each accumulator valve (HV-8808A, B, C, D) should be
verified to be fully open every 12 hours. This verification
ensures that the accumulators are available for injection
and ensures timely discovery if a valve should be less than
fully open. If 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 (LI-0950, 0951, 0952,
0953,0954,0955,0956,0957) and nitrogen cover pressure
(PI-0960A&B,0961A&B,0962A&B,0963A&B,0964A&B,0965A&B,
0966A&B, 0967A&B) are verified for each accumulator. This
Frequency is sufficient to ensure adequate injection during
a LOCA. Because of the static design of the accumulator, a {
12 hour Frequency usually allows the operator to identify |

.

changes before limits are reached. Operating experience has 1|

shown this Frequency to be appropriate for early detection
and correction of off normal trends.

I
!

O (continued)
V
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SURVEILLANCE SR 3.5.1.4
REQUIREMENTS

(continued) The boron concentration should be verified to be within
required limits for each accumulator every 31 day's since the
static design of the accumulators limits the ways in which
the concentration can be changed. The 31 day Frequency is ;
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage. Sampling
the affected accumulator within 5 hours after a 1% volume 4

Iincrease (7% of indicated level) will identify whether
inleakage has caused a reduction in boron concentration to
below the required limit. It is not necessary to verify |
boron 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. 5). 1

l
|

SR 3.5.1.5

Verification every 31 days that power is removed from each
accumulator isolation valve operator when the pressurizer
pressure is > 1000 psig ensures that an active failure could
not result in the undetected closure of an accumulator motor I

operated isolation valve. If this were to occur, only two
accumulators would be available for injection given a single
failure coincident with a LOCA. Since power is removed
under administrative control, the 31 day Frequency will
provide adequate assurance that power is removed.

This SR allows power to be supplied to the motor operated i

isolation valves when pressurizer 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.

|

|

| (continued)
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BASES (continued) |

REFERENCES 1. IEEE Standard 279-1971.

2. FSAR, Chapter 6.
,

3. 10 CFR 50.46.

4. FSAR, Chapter 15.

5. NUREG-1366, February 1990.

O
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ECCS - Op3 rating
B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS - Operating
1

'

BASES
.

1
BACKGROUND The function of the ECCS is to 3rovide core cooling and

negative reactivity to ensure tlat the reactor core is
protected after any of the following accidents:

a. Loss of coolant accident (LOCA), coolant leakage
greater than the capability of the normal charging
system;

b. Rod ejection accident;

c. Loss of secondary coolant accident, including
uncontrolled steam release or loss of feedwater; and

d. Steam generator tube rupture (SGTR).
|The addition of negative reactivity is designed primarily |

for the loss of secondary coolant accident where primary
cooldown could add enough positive reactivity to achieve
criticality and return to significant power. !

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. In the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water
is removed from the RWST to ensure that enough boron has
been added to maintain the reactor subcritical and the i

containment sumps have enough water to supply the required
net positive suction head to the ECCS pumps, suction is
switched to the containment sump for cold leg recirculation.
After approximately 11 hours, the ECCS flow is shifted to
the hot leg recirculation phase to provide a backflush,
which would reduce the potential for boiling in the top of
the core and ensure boron precipitation never occurs.

|

The ECCS consists of three separate subsystems: centrifugal
: charging (high head), safety injection (SI) (intermediate
{ head), and residual heat removal (RHR) (low head). Each
I subsystem consists of two redundant, 100% capacity trains.
'

The ECCS accumulators and the RWST are also part of the

(continued)
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ECCS - Operating
B 3.5.2

BASES
'

BACKGROUND ECCS, but are not considered part of an ECCS flow path as
(continued) described by this LC0.

The ECCS flow paths consist of piping, valves, he'at
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.
Separate piping supplies each subsystem and each train
within the subsystem. The discharge from the centrifugal
charging pumps combines and then divides again into four
supply lines, each of which feeds the injection line to one
RCS cold leg. The discharge from the SI pumps combines and
divides into four supply lines, each of which feeds an
injection line to one RCS cold leg. The discharge from each
RHR pump feeds two injection lines each. Throttle valves
for the CCP and SI injection 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.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the SI pumps, the centrifugal charging
pumps supply water until the RCS pressure decreases below
the SI pump shutoff head. During this period, the steam
generators are used to provide part 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, recirculation can be accomplished by
injection into both the hot and cold legs.

,

(continued)
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BACKGROUND The centrifugal charging subsystem of the ECCS also
(continued) 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 con'ditions
occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.

During low temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPERABLE. Refer to the Bases for LC0 3.4.12, " Low
Temperature Overpressure Protection (LTOP) System," for the
basis of these requirements.

The ECCS subsystems are actuated upon receipt of an SI
signal. The actuation of safeguard loads is accomplished in
a programed time sequence. If offsite power is available,
the safeguard loads start imediately in the programed
sequence. If offsite power is not available, the Engineered
Safety Feature (ESF) buses shed normal operating loads and
are connected to the emergency diesel generators (EDGs).
Safeguard loads are then actuated in the programed time
sequence. The time delay associated with diesel starting,
sequenced loading, and pump starting determines the time i
required before pumped flow is available to the core i

following a LOCA. !

l
The active ECCS components, along with the passive |
accumulators and the RWST covered in LC0 3.5.1,
" Accumulators," and LC0 3.5.4, " Refueling Water Storage Tank l
(RWST)," provide the cooling water necessary to meet GDC 35 i

(Ref. 1). 1

APPLICABLE The LC0 helps to ensure that the following acceptance
SAFETY ANALYSES criteria for the ECCS, established by 10 CFR 50.46 (Ref. 2),

will be met following a LOCA:

a. Maximum fuel element cladding temperature is s 2200 F;

b. Maximum cladding oxidation is s 0.17 times the total
cladding thickness before oxidation;

(continued)
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APPLICABLE c. Maximum hydrogen generation from a zirconium water
SAFETY ANALYSES reaction is s 0.01 times the hypothetical amount

(continued) generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

e. Adequate long term core cooling capability is
maintained.

The LC0 also limits the potential for a post trip return to
power following an MSLB event and ensures that containment
temperature limits are met.

Each ECCS subsystem is taken credit for in a large break
LOCA event at full power (Refs. 3 and 4). This event
establishes the requirement for runout flow for the ECCS
pumps, as well as the maximum response time for their ,

'actuation. The centrifugal charging pumps and SI pumps are
credited in a small break LOCA event. This event
establishes the flow and discharge head at the design point |

for the centrifugal charging pumps. The SGTR and MSLB |(O/ events also credit the centrifugal charging pumps. The |

OPERABILITY requirements for the ECCS are based on the ,

following LOCA analysis assumptions: |
1

a. A large break LOCA event, with loss of offsite power
and a single failure disabling one ECCS train; and

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 primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod j

insertion for small. breaks. Following depressurization, i

emergency cooling water is injected into the cold legs, i
flows into the downcomer, fills the lower plenum, and |
refloods the core.

|

|

(continued)
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APPLICABLE The effects on containment mass and energy releases are
SAFETY ANALYSES accounted for in appropriate analyses (Refs. 3 and 4). The

(continued) LC0 ensures that an ECCS train will deliver suffi
to match boiloff rates soon enough to minimize th,cient water ;

'e
consequences of the core being uncovered following a large
LOCA. It also ensures that the centrifugal charging and SI |pumps will deliver sufficient water and boron during a small '

LOCA to maintain core suberiticality. 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 the NRC Policy
Statement.

LC0 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 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
RhST 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.
|

(continued)
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ECCS - Operating
B 3.5.2

,

!

I

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the ECCS OPERABILITY requirements for
the limiting Design Basis Accident, a large break LOCA, arei

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

i in the lower MODES. The centrifugal charging pump
performance is based on a small break LOCA, which 1

establishes the pump performance curve and has less ,

dependence on power.~ The SI pump performance requirements
are based on a small break LOCA. MODE 2 and MODE 3
requirements are bounded by the MODE 1 analysis.

This LC0 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 LC0 3.5.3, "ECCS - Shutdown."

1

As indicated in Note 1, either flow path may be isolated'in
MODE 3, under controlled conditions, to perform pressure
isolation valve testing per SR 3.4.14.1. The flow path is
readily restorable from the control room.

O As indicated in Note 2, operation in MODE 3 with ECCS trains
declared inoperable pursuant to LC0 3.4.12, " Cold
Overpressure Protection System (COPS)," is necessary since i

the arming temperature is the MODE 3 boundary temperature of
350 F. LC0 3.4.12 requires that certain pumps be rendered
inoperable at and below the C0Ps arming temperature. When
this temperature is at or near the MODE 3 boundary
temperature, time is needed to restore the inoperable pumps
to OPERABLE status.

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 LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled,"
and LC0 3.4.8, "RCS Loops - MODE 5, Loops Not Filled."
MODE 6 core cooling requirements are addressed by LC0 3.9.5,

Water Level," and LC0 3.9.6, " Residual Heat Removal (RHR)gh" Residual Heat Removal (RHR) and Coolant Circulation - Hi

and Coolant Circulation - Low Water Level."
'

t

l i
,

i |

I

(continued)
i

'
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| ECCS - Operating
B 3.5.2

,

BASES (continued)

ACTIONS A.1
|

With one or more trains inoperable and at least 100% of the
ECCS flow equivalent to a single OPERABLE ECCS tr'ain

' 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. 5) 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 perfoming their
design function or supporting systems are not available.

The LC0 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.

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. 5) has shown that
the impact of having one full ECCS train inoperable is
sufficiently small to justify continued operation for
72 hours.

Reference 6 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, LC0 3.0.3 must be immediately '

entered.

|

(continued)
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ECCS - Operating
B 3.5.2

i BASES

ACTIONS B.1 and B.2
(continued)

If the inoperable trains cannot be returned to OPFRABLE
status within the associated Completion Time, the plant must 1

be brought to a MODE in which the LC0 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 conrjitions from full l
power conditions in an orderly manner and without |
challenging plant systems.

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

Verification cf 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 in the correct position
by placing the power lockout switches in the correct ;

position ensures that they cannot change position as a i

G result of an active failure or be inadverten'tly misaligned.
C These valves are of the type, described in Reference 6, 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
these were verified to be in the correct position prior to
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a nonaccident position i

provided the valve will automatically reposition within the
proper stroke time. This Surveillance does not require any ;

testing or valve manipulation. Rather, it involves
'

verification that those valves capable of being

G (continued)
k_.)
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ECCS - Operating
B 3.5.2

gBASES

SURVE3| LANCE SR 3.5.2.2 (continued)
REQUIRLMENTS

mispositioned are in the correct position. The 31 day
Frequency is appropriate because the valves are o'perated
under administrative control, and an improper valve position
would only affect a single train. This Frequency has been
shown to be acceptable through operating experience.

SR 3.5.2.3

With the exception of the operating centrifugal charging
pump, the ECCS pumps are nomally 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
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

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 a:complished 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 acceptaSle tolerance of
the original pump baseline performance and tFat 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
encompastes Section XI of the ASME Code. Section XI of the
ASME Code provides the activities and Frequencies necessary
to satisfy tN requirements.

|

(continued) g
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ECCS - Operating
B 3.5.2

BASES

SURVEILLANCE SR 3.5.2.5 and SR 3.5.2.6
REQUIREMENTS

(continued) These Surveillances demonstrate that each automatic ECCS
valve actuates to the required position on an act'ual or
simulated SI and RWST level low-low (for RHR semiautomatic
switchover to the containment sump) 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
consideration of the design reliability (and confirming
operating experience) of the equipment. The actuation logic
is tested as part of ESF Actuation System testing, and
equipment performance is monitored as part of the Inservice
Testing Program.

SR 3.5.2.7

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 Surveillance under the conditions that apply
during a plant outage, on the need to have access to the
location, and because of the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. This Frequency has been found to be i

1sufficient to detect abnormal degradation and is confirmed
by operating experience.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 35.

2. 10 CFR 50.46.

3. FSAR, Section 6.3, ECCS.

4. FSAR, Chapter 15, " Accident Ar:alysis."

(continued)
i
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ECCS - Operating
B 3.5.2

BASES

REFERENCES 5. NRC Memorandum to V. Stello, Jr., from R.L. Baer,
(continued) " Recommended Interim Revisions to LCOs for ECCS

Components," December 1, 1975.
,

6. IE Information Notice No. 87-01.

O

|

|

|

9
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ECCS - Shutdown
B 3.5.3

B 3.5 EMERGENCYCORECOOLINGSYSTEMS(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

heat removal (RHR) (low head)ging (high head) and residual
subsystems: centrifugal char

.

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the refueling
water storage tank (RWST) or containment emergency sump can
be injected into the Reactor Coolant System (RCS) following
the accidents described in Bases 3.5.2.

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also
SAFETY ANALYSES applies to this Bases section.p)(_ Due to the stable conditions associated with operation in

MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. It is understood in these reductions that 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.

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 the NRC Policy Statement.

LC0 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.

p (continued)
V
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ECCS - Shutdown
B 3.5.3

gBASES

i

LC0 In MODE 4, an ECCS train consists of a centrifugal charging
(continued) subsystem and an RHR subsystem. Each train includes the 1

piping, instruments, and controls to ensure an OPERABLE flow
'

path capable of taking suction from the RWST and '
transferring suction to the containment sump.

During an event requiring ECCS actuation, a flow path is l
required to provide an abundant supply of water from the |
RWST to the RCS via the ECCS pumps and their respective I

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 i

its flow to the RCS hot and cold legs. |
|

!

- APPLICABILITY In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LC0 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 LC0 3.4.7, "RCS Loops - MODE 5, Loops Filled,"

; and LC0 3.4.8, "RCS Loops - MODE 5, Loops Not Filled."
| MODE 6 core cooling requirements are addressed by LC0 3.9.5,

" Residual Heat Removal (RHR) and Coolant Circulation - HiWater Level," and LC0 3.9.6, " Residual Heat Removal (RHR)gh|

|
and Coolant Circulation - Low Water Level."

|

ACTIONS A.1

With no ECCS RHR subsystem OPERABLE, the plant is not
prepared to respond to a loss of coolant accident or to
continue a cooldown using the RHR pumps and heat exchangers.

| The Completion Time of immediately to initiate actions that
would restore at least one ECCS RHR subsystem to OPERABLE
status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4, reactor

(continued)
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ECCS - Shutdown
B 3.5.3 l

BASES

ACTIONS A.1 (continued)
i
'decay heat is removed from the RCS by an RHR loop. If no

RHR loop is OPERABLE for this function, reactor decay heat
must be removed by some alternate method, such as use of the j
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.

B.1

With the required ECCS centrifugal charging subsystem
inoperable, and at least 100% of the ECCS flow equivalent to

( a singe OPERABLE ECCS train available, the inoperable
components must be returned to OPERABLE status within 72 ii

Ihours. Since the 72 hour Completion Time is acceptable when
the unit is in MODES 1, 2, and 3 (Ref. 5) and MODE 4
represents less severe conditions for the initiation of a
LOCA, the 72 hour Completion Time is also acceptable for
MODE 4. This allows increased flexibility in plant
operations under circumstances when components in the
required train may be inoperable, but ECCS remains capable j
of delivering 100% of the required flow. |

U
With no ECCS centrifugal charging 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
centrifugal charging 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.

,

(continued)

Vogtle Units 1 and 2 B 3.5-23 Revision No. O



ECCS - Shutdown
B 3.5.3

BASES

ACTIONS D.1
(continued)

When the Required Actions of Conditions B or C cannot be
completed within the required Completion Time, a' controlled
shutdown should be initiated. Twenty-four hours is a
reasonable time, based on operating experience, to reach
MODE 5 in an orderly manner and without challenging plant
systems or operators.

SURVEILLANCE SR 3.5.3.1
REQUIREMENTS

The applicable Surveillance descriptions from Bases 3.5.2
for SRs 3.5.2.3, 3.5.2.4 and 3.5.2.7 apply. Note that these
Surveillance descriptions were written for a specification
that is applicable in MODES 1, 2, and 3, and SR 3.5.3.1 is
applicable for MODE 4. However, the descriptions provided
for SRs 3.5.2.3, 3.5.2.4, and 3.5.2.7 are applicable to MODE
4 as well. SR 3.5.3.1 is modified by a Note that allows an i

RHR train to be considered OPERABLE during alignment and |
operation for decay heat removal, if capable of being |

manually realigned (remote or local) to the ECCS mode of
operation and not otherwise inoperable. This allows i
operation in the RHR mode during MODE 4, if necessary. |

REFERENCES The applicable references from Bases 3.5.2 apply.

,

|
,

9
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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) !

l
:
l

BASES
,

i
'

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 to the ECCS and
the Containment Spray System during accident conditions.

,

The RWST supplies both trains of the ECCS and the j

Containment Spray System through separate, redundant supply

headers during)the injection phase of a loss of coolantaccident (LOCA recovery. A motor operated isolation valve
is provided in each header to isolate the RWST from the ECCS
Once the system has been transferred to the recirculation

.

mode. The recirculation mode is entered when rump suctioni

| is transferred to the containment sump following receipt of
the RWST - Low 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!

passive failurcs are not required to be assumed to occur
coincidentally with Design Basis Events, l

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. Each set of
| isolation valves is interlocked so that the VCT isolation
| valves will begin to close once the RWST isolation valves ;

| are fully open. Since the VCT is under pressure, the l
| preferred pump suction will be from the VCT until the tank 1

| is isolated. This will result in a delay in obtaining the
| RWST borated water. The effects of this delay are discussed
| in the Applicable Safety Analyses section of these Bases.

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.
|

| The ECCS and Containment Spray System pumps are provided
| with recirculation lines that ensure each pump can maintain

minimum flow requirements when operating at or near shutoff
head conditions.

,

(continued)
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RWST
B 3.5.4

BASES

BACKGROUND When the suction for the ECCS and Containment Spray System
(continued) 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 coul'd result in
a release of contaminants to the atmosphere and the eventual
loss of suction head for the ECCS pumps.

The contents of.the RWST are protected from freezing by a
sludge mixing system which includes an electric circulation
heater. However, the sludge mixing pump and the electric
circulation heater connected to the tank are not safety
grade or seismically qualified. Therefore, an isolation
capability is provided to prevent a loss of the RWST water
volume. Two train-oriented, air-operated, seismically
qualified valves mounted in series on the suction line to
the sludge mixing pump provide this capability. When
closed, they isolate the safety-related portion of the line
(connecting to the RWST) from its nonsafety-related,
nonseismic portion connected to the sludge mixing pump.
Both valves fail closed upon the loss of instrument air
and/or control power. Each valve is automatically actuated
to close upon a RWST low-level signal from a redundant level
switch in its respective safety train. The capability for
remote-manual isolation from the control room is also
provided. The status of each isolation valve is displayed
by the indicating lights on the individual handswitches in
the control room. The closure of either isolation valve
will cause an automatic trip of the sludge mixing pump and
the electric circulation heater due to low flow.

This LC0 ensures that:

a. The RWST contains sufficient borated water to support
the ECCS during the in wction phase;

b. Sufficient water volume exists in the containment
sump to support continued operation of the ECCS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of cooling; and

c. The reactor remains subcritical following a LOCA.

Insufficient water in the RWST could result in insufficient
cooling capacity when the transfer to the recirculation mode
occurs. Improper boron concentrations could result in a

(continued)
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RWST
B 3.5.4

'

BASES

BACKGROUND reduction of SDM or excessive boric acid precipitation in
(continued) the core following the LOCA, as well as excessive stress

corrosion of mechanical components and systems inside the
'

containment.

APPLICABLE During accident conditions, the RWST provides a source of
SAFETY ANALYSES borated water to the ECCS and Containment Spray System

pumps. As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory
and is a source of negative reactivity for reactor shutdown
(Ref. 1). The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of B 3.5.2,
"ECCS - Operating"; B 3.5.3, "ECCS - Shutdown"; and B 3.6.6,
" Containment Spray and Cooling 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.

The RWST must also meet volume, boron concentration, and
temperature requirements for non-LOCA events. The volume is

,
- not an explicit assumption in non-LOCA events since the

required volume is a small fraction of the available-volume.
The deliverable volume limit is set by the LOCA and
containment analyses. For the RWST, the deliverable volume
is different from the total volume contained since, due to

the design of the tank, more water can be contained than can
be delivered. The minimum boron concentration is an
explicit assumption in the main steam line break (MSLB)
analysis to ensure the required shutdown capability. The
maximum boron concentration is an explicit assumption in the 1

inadvertent ECCS actuation analysis, although it is 1

typically a nonlimiting event and the results are very
insensitive to boron concentrations. The maximum
temperature ensures that the amount of cooling provided from
the RWST during the heatup phase of a feedline break is
consistent with safety analysis assumptions; the minimum is
an assumption in both the MSLB and inadvertent ECCS
actuation analyses, although the inadvertent ECCS actuation
event is typically nonlimiting.

The MSLB analysis has considered a delay associated with the
interlock between the VCT and RWST isolation valves, and the

,

O (continued)U
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B 3.5.4

BASES

APPLICABLE results show that the departure from nucleate boiling design I

SAFETY ANALYSES basis is met. The delay has.been established as 27 seconds, i

(continued) with offsite power available, or 39 seconds without offsite |
power (includes 12 seconds for the Emergency Diesel '

Generator). This response time includes an electronics
delay, a stroke time for the PWST valves, and a stroke time
for the VCT valves.

For a large break LOCA analysis, the minimum water volume |
limit of 499,091 gallons and the lower boron concentration |

limit of 2400 ppm are used to compute the post LOCA sump |

boron concentration necessary to assure subcriticality. The
'

large break LOCA is the limiting case since the safety
analysis assumes that all control rods are out of the core.

The upper limit on boron concentration of 2600 ppm is used
to determine the maximum allowable time to switch to hot leg
recirculation following a LOCA. The purpose of switching
from cold leg to hot leg injection is to avoid boron
precipitation in the core following the accident. '

In the ECCS analysis, the containment spray temperature is
assumed to be equal to the RWST lower temperature limit of
44 F. If the lower temperature limit is violated, the
containment spray further reduces containment pressure,
which decreases the rate at which steam can be vented out
the break and increases peak clad temperature. (The
reduction in containment pressure correspondingly reduces
the density of the vented steam. This reduces the flow of
steam out of the core, which translates into a decrease in
the ECCS flooding rate. This decrease in the flooding rate
causes the increase in peak clad temperature.) The upper
temperature limit of 116 F is used in the small break LOCA
analysis and containment OPERABILITY analysis. Exceeding
this temperature will result in a higher peak clad

. temperature, because there is less heat transfer from the
core to the injected water for the small break LOCA and
higher containment pressures due to reduced containment
spray cooling capacity. For the containment response
following an MSLB, the lon:r 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 the NRC Policy Statement.

(continued)
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B 3.5.4

1

. BASES (continued)

LC0 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
suberitical following a DBA, and to ensure adequate level in
the containment sump to support ECCS and Containment Spray
System pump operation in the recirculation mode, l

To be considered OPERABLE, the RWST must meet the water.
volume, boron concentration, temperature limits, and have j

the capability of being automatically isolated from the
sludge mixing system as 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 OPERABLE to support their operation. Core-
cooling requirements in MODE 5 are addressed by LC0 3.4.7,
"RCS Loops - MODE 5, Loops Filled," and LC0 3.4.8, "RCS

/' Loops - MODE 5, Loops Not Filled." MODE 6 core cooling
requirements are addressed by LC0 3.9.5, " Residual Heat
Removal (RHR) and Coolant Circulation - High Water Level,"
and LC0 3.9.6, " Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level."

ACTIONS A.1 ;

With RWST boron concentration or borated water temperature
not within limits, they must be returned to within limits
within 8 hours. Under these conditions neither the ECCS nor .j
the Containment Spray System can perform its design
function. Therefore, prompt action must be taken to restore
the tank to OPERABLE condition. The 8 hour limit to restore
the RWST temperature or boron concentration to within limits
was developed considering the time required to change either
the boron concentration or temperature and the fact that the
contents of the tank are still available for injection.

(continued)
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B 3.5.4

,

BASES
|

ACTIONS B.1 and C.1
(continued)

The sludge mixing system isolation valves serve to isolate
the non-safety grade mixing system from the RWST'when the

1RWST level reaches the low level alarm. With this isolation i

capability inoperable, the potential exists for the '

inadvertent draining of the RWST below the required level
via a failure (breach) in the sludge mixing system.
Therefore, action must be taken to restore the isolation
valve (s) to OPERABLE status within 24 hours. If the
isolation valve (s) cannot be restored to OPERABLE status
within the required time, action must be taken within the ,

following 6 hours to isolate the sludge mixing system from I
the RWST. This may be accomplished by closing the manual ;
isolation valve (s) or deenergizing the OPERABLE solenoid I
pilot valve. The times allowed for restoration or remedial |
action are reasonable considering the low probability of an '

event occurring during the specified time that would require :

the RWST, coincident with a sludge mixing system failure i
that would drain the RWST. l

|

D.1 l

With the RWST inoperable for reasons other than Condition A
or B (e.g., water volume), it must be restored to OPERABLE
status within 1 hour.

In this Condition, neither the ECCS nor the Containment
Spray System can perform its design function. Therefore,
prompt action must be taken to restore the tank to OPERABLE
status or to place the plant in a MODE in which the RWST is
not required. The short time limit of 1 hour to restore the
RWST to OPERABLE status is based on this condition
simultaneously affecting redundant trains.

E.1 and E.2

Condition E is applicable to Conditions A and D. 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 LC0 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

1

i
!

(continued)
;
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B 3.5.4

t

'O BASESV'

ACTIONS E.1 and E.2 (continued)

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 3.5.4.1
REQUIREMENTS

(TI-10982)

The RWST borated water temperature should be verified every
24 hours to be within the limits assumed in the accident
analyses band. This Frequency is sufficient to identify a
temperature change that would approach either limit and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that eliminates the requirement
to perform this Surveillance when ambient air temperature is
2 40 F. With ambient air temperatures 2 40 F, the RWST

,A temperature should not exceed the limits. Since ambient air
( temperatures do not exceed the RWST upper temperature limit,

the requirement to verify RWST temperature only when the
ambient temperature is below 40 F is acceptable.

SR 3.5.4.2

(LI-0990A&B,LI-0991A&B,LI-0992A,LI-0993A)

The RWST water volume (631,478 gallons, 86% of instrument
span) should be verified every 7 days to be above the
required minimum level in order to ensure that a sufficient
initial supply is available for injection and to support
continued ECCS 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.

G (continued)
l, b
i
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B 3.5.4

gBASES

SURVEILLANCE SR 3.5.4.3
REQUIREMENTS

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 subcritical following a LOCA,
and that boron precipitation in the core will not occur.
Further, it assures that the resulting sump pH will be
maintained in an acceptable range so that the effect of
chloride and 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.

SR 3.5.4.4

This Surveillance demonstrates that each automatic sludge
mixing pump isolation valve actuates to the closed position
on an actual or simulated RWST low-level signal. Automatic
isolation of this system is required to ensure adequate RWST
level during a Design Bases Event. The 18 month Frequency
is acceptable based on consideration of the design
reliability (and confirming operating experience) of the |

equipment.

REFERENCES 1. FSAR, Chapter 6 and Chapter 15.

;

|

I

|
|

O
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Seal Injecticn Flow
B 3.5.5

;

|

( B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 Seal Injection Flow

BASES
,

|
!

BACKGROUND This LC0 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 from 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 SI.

APPLICABLE All ECCS subsystems are taken credit for in the large
SAFETY ANALYSES break loss of coolant accident (LOCA) at full power

O (Ref. 1). The LOCA analysis establishes the minimum flow
|V 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 steam generator
tube rupture and main steam line break event analyses also
credit the centrifugal charging pumps, but are not limiting
in their design. 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 LC0 ensures that seal injection flow 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 for

I a small LOCA and sufficient boron to maintain the core
j subcritical. For smaller LOCAs, the charging pumps alone

deliver sufficient fluid to overcome the loss and maintainj

| RCS inventory. Seal injection flow satisfies Criterion 2 of
' the NRC Policy Statement.

(continued)
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Seal Injection Flow
B 3.5.5:

l i

| '

BASES (continued)

LC0 The intent of the LC0 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 points (Ref. 2).

The LC0 is not strictly a flow limit, but rather a flow
limit based on a flow line resistance. In order to

I establish the proper flow line resistance, a pressure and
'

flow must be known. The flow line resistance is established
by adjusting the reactor coolant pump seal injection needle
valves to provide a total seal injection flow in the
acceptable region of Figure B 3.5.5-1 at a given pressure
differential between the charging header and the RCS. The
centrifugal charging pump discharge header pressure remains
essentially constant through all the applicable MODES of
this LC0. A reduction in RCS pressure would result in more
flow being diverted to the RCP seal injection line than at
normal operating pressure. The valve settings established

,

! at the prescribed centrifugal charging pump discharge header
l pressure result in a conservative valve position should RCS

pressure decrease. The flow limits established by Figure,

B 3.5.5-1 are consistent with the accident analyses.'

I The limits on seal injection flow must be met to render the
! ECCS OPERABLE. If these conditions are not met, the ECCS

flow will not be 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
dpplicable for MODE 4 and lower, however, because high seal
injection 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,

i

i

(continued)
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Seal Injcction Flow
B 3.5.5

BASES (continued)

ACTIONS A.1

With the seal injection flow exceeding its limit, the amount
of charging flow available to the RCS may be reddced. Under
this Condition, action must be taken to restore the flow to
below its limit. The operator has 8 hours from the time the
flow is known to be above the limit to perform SR 3.5.5.1
and 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 to within the limit. This
time is conservative with respect to the Completion Times of
other ECCS LCOs; it is based on operating experience and is
sufficient for taking corrective actions by operations
personnel.

B.1 and B.2

When the Required Actions cannot be completed within the
required Completion Time, a controlled shutdown must be

G initiated. The Completion Time of 6 hours for reaching
h 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 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 seal injection throttle valve
position, and hence, proper seal injection flow, is
maintained. A differential pressure that is above the
reference minimum value i; csiablished between the charging
header (PT-120, charging header pressure) and the RCS, and
the total seal injection flow is verified to be within the
limits determined in accordance with the ECCS safety
analysis (Ref. 3). The seal water injection flow limits are
as shown in figure B 3.5.5-1. The Frequency of 31 days is

(continued)
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Seal Injection Flow
|

| B 3.5.5

g,BASES

SURVEILLANCE SR 3.5.5.1 (continued)
REQUIREMENTS

| based on engineering judgment and is consistent with other
ECCS valve Surveillance Frequencies. The Frequency has
proven to be acceptable through operating experience.

| The requirements for charging flow vary widely according to
plant status and configuration. When charging flow is!

adjusted, the positions of the air-operated valves which
control charging flow are adjusted to balance the flows
through the charging header and through the seal injection
header to ensure that the seal injection flow to the reactor
coolant pumps is maintained between 8 and 13 gpm per pump.

|
The reference minimum differential pressure across the seal I

| injection needle valves ensures that regardless of the
varied settings of the charging flow control valves that are
required to support optimum charging flow, a reference test 4

, condition can be established to ensure that flows across the 1

| needle valves are within the safety analysis. The values in )
I the safety analysis for this reference set of conditions are
| calculated based on conditions during power operation and

,

| they are correlated to the minimum ECCS flow to be I
'

maintained under the most limiting accident conditions. |

As noted, the Surveillance is not required to be performed
until 8 hours after the RCS pressure has stabilized within a

i

i 20 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.

| REFERENCES 1. FSAR, Chapter 6 and Chapter 15.

,

2. 10 CFR 50.46.
|

3. Westinghouse Calculation FRSS/SS-GAE-952.

|
t

:

|
|

O
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B 3.5.5
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Recirculation Fluid pH Control System
B 3.5.6

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.6 Recirculation Fluid pH Control System

|

BASES
,

BACKGROUND The Recirculation Fluid pH Control System is a passive
system designed to raise the long term pH of the solution in
the containment sump following a Design Basis Accident
(DBA). The Recirculation Fluid pH Control System consists
of three storage baskets containing crystalline trisodium
phosphate (TSP) in the dodecahydrate form
(Na3P0c12H 01/4Na0H). In the event of a loss of coolant2

accident (LOCA), the TSP contained in the storage baskets
will be dissolved in the reactor coolant system (RCS) and
Refueling Water Storage Tank (RWST) inventories lost through
the pipe break. The resulting increase in the recirculation
solution pH into the range of 7.5 to 10.5 assures that
iodine is retained in solution and that chloride induced
stress corrosion is minimized (Ref. 1). The Recirculation
Fluid pH Control System performs no function during normal
plant operation.

Radiciodine in its various forms is the fission product of &
primary concern in the evaluation of a DBA. Fuel damage W
following a DBA will cause iodine to be released into the
reactor coolant and containment atmosphere. Iodine released
to the containment atmosphere is absorbed by the containment
spray and washed into the containment sump. Since the ECCS
water is borated for reactivity control, the recirculation
solution in the containment sump will initially be acidic
with a pH of approximately 4.5. In a low pH (acidic)
solution, some of the dissolved iodine will be converted to

a volatile form and evolve out of solution into the
containment atmosphere. In order to reduce the potential
for elemental iodine evolution, the ECCS recirculation
solution is adjusted (buffered) to achieve a long term
alkaline pH of no less than 7.5. An alkaline pH promotes
iodine hydrolysis, in which iodine is converted to
nonvolatile forms. In addition to ensuring iodine is
retained in solution, an alkaline recirculation solution'
will minimize chloride induced stress corrosion cracking of
austenitic stainless steel ECCS and containment spray
components exposed to the high temperature borated water
during the recirculation phase of operation after a DBA.

(continued)
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Recirculation Fluid pH Control System
B 3.5.6

OQ BASES

BACKGROUND A long tenn recirculation solution pH of 7.5 to 10.5 also
(continued) serves to minimize the hydrogen produced by the corrosion of

galvanized surfaces and zinc-based paints. j
,

In addition, the determination of this pH range also |
considered the environmental qualification of equipment in '

containment that may be subjected to the containment spray.

In order to achieve the desired pH range of 7.5 to 10.5 in !

the post-LOCA recirculation solution, a total of between
11,484 pounds (220 ft') and 14,612 pounds (260 f t') of TSP
is required. The three TSP storage baskets are designed and
located to permit the TSP to be dissolved into the

,

| containment recirculation sump solution as the post-LOCA
| water level rises. The stainless steel mesh screen storage
| baskets are located in the containment sump area anchored to

- the filler slab at elevation 171-ft 9-in. The post-LOCA
| ECCS recirculation and containment spray provide mixing to
|

achieve a uniform solution pH.

TSP, because of its stability when exposed to radiation and
elevated temperature and its nontoxic nature, is the

| p' preferred buffer material. The dodecahydrate form of TSP is
| v used because of the high humidity in the containment during

normal operation. Since the TSP is hydrated, it will not
absorb large amounts of water from the humid atmosphere and
will be less susceptible to physical and chemical change

,

than the anhydrous form of TSP.!

\
1

| APPLICABLE Following the assumed release of radioactive material from a |

| SAFETY ANALYSES DBA to the containment atmosphere, the containment is |

| assumed to leak at its design value. The LOCA radiological
dose analysis assumes the amount of radioactive material
available for release to the outside atmosphere is reduced
by the operation of the containment spray system. The
analysis also assumes the long term pH control of the
recirculation fluid retains the dissolved iodine in solution
which prevents the iodine from becoming available for
release to the atmosphere (Ref. 2). The radiological

| consequences of a LOCA may be increased if the long term pH
! of the recirculation solution is not adjusted to 7.5 or
! greater. Therefore, long term pH control of the post-LOCA

recirculation fluid helps ensure the offsite and control
room thyroid doses are within the limits of 10 CFR 100 and

(continued)
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Recirculation Fluid pH Control System
B 3.5.6

BASES

APPLICABLE 10 CFR 50, Appendix A, General Design Criterion 19,
SAFETY ANALYSES respectively. .

(continued)
,

The Recirculation Fluid pH Control System satisfies
criterion 3 of the NRC Policy Statement.

LC0 The OPERABILITY of the Recirculation Fluid pH Control System
ensures sufficient TSP is maintained in the three TSP
storage baskets to increase the long term recirculation
fluid pH to between 7.5 and 10.5 following a LOCA. A pH
range of 7.5 to 10.5 is sufficient to prevent significant
amounts of iodine released from fuel failure and dissel.cd
in the recirculation fluid, from converting to a volatile
form and evolving from solution into the containment
atmosphere during the ECCS recirculation phase. In
addition, an alkaline pH in this range will minimize
chloride induced stress corrosion cracking of austenitic
stainless steel components, and minimize the hydrogen
produced by the corrosion of galvanized surfaces and zinc-
based paints.

In order to achieve the desired pH range of 7.5 to 10.5 in
the post-LOCA recirculation solution, a total of between
11,484 pounds (220 ft') and 14,612 pounds (260 ft') of TSP
is required. The required amount of TSP is determined
considering the volume of water involved, the target pH
range, and the density of different vendor types of TSP that
are available. Although the amount of TSP required is based
on mass, a required volume is verified since it is not
feasible to weigh the entire amount of TSP in containment.

._._

APPLICABILITY In MODES 1, 2, 3, and 4 a DBA could cause the release of
radioactive material in containment requiring the operation
of the ECCS Recirculation Fluid pH Control System. The ECCS
Recirculation Fluid pH Control System assists in reducing
the amount of radioactive material available for release to
the outside atmosphere after a DBA.

In MODES 5 and 6, the probability and consequences of an
event requiring the ECCS Recirculation Fluid pH control

.

'

System are reduced due to the pressure and temperature

(continued)
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Recirculation Fluid pH Centrol System
B 3.5.6

BASES

APPLICABILITY limitations in these MODES. Thus, the ECCS Recirculation
(continued) Fluid pH Control System is not required OPERABLE in MODES 5

and 6.
j

,

ACTIONS L1
With the ECCS Recirculation Fluid pH Control System
inoperable, the system must be restored to OPERABLE status
within 72 hours.

IThe ability to adjust the recirculation fluid pH to the
required range and the resulting iodine retention and
corrosion protection may be reduced in this condition. The
72 hour Completion Time is based on the passive nature of
the system design and the low probability of an event i

occurring during this time that would require the ECCS
.

Recirculation Fluid pH Control System function. t

B.1 and B.2 ,

If the ECCS Recirculation Fluid pH Control System cannot be

[] restored to OPERABLE status within the required Completion
v Time, the unit must be placed in a MODE in which the LC0

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 84 hours. The allowed completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner without
challenging plant systems. The extended interval to reach
MODE 5 allows additional time for restoration of the system
and is reasonable considering that the driving force for a
release of radioactive material from the RCS is reduced in
MODE 3.

SURVEILLANCE SR 3.5.6.1
REQUIREMENTS

In order to achieve the desired pH range of 7.5 to 10.5 in
the post-LOCA recirculation solution, a total of between
11,484 pounds (220 ft') and 14,612 pounds (260 ft') of TSP
is required. A visual inspection is performed to verify the
structural integrity and content volume of the three TSP
storage baskets. The baskets are marked with a minimum and

p (continued) l
V '
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| Recirculation Fluid pH Control System
B 3.5.6

|
l

BASES

SURVEILLANCE SR 3.5.6.1 (continued)
REQUIREMENTS

maximum fill level that corresponds to a total TS'P volume of
between 220 ft' and 260 ft'. The verification that the
storage baskets contain the required amount of trisodium
phosphate is accomplished by verifying that the TSP level is
between the indicated fill marks on the baskets. The 18
month frequency is based on the passive nature of the system
and the low probability of an undetected change in the TSP
volume occurring during the surveillance interval.

REFERENCES 1. FSAR, Section 6.2

2. FSAR, Chapter 15

O

,

l

O,

|
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Containment
B 3.6.1

b B 3.6 CONTAINMENT SYSTEMSG
B 3.6.1 Containment

BASES
,

BACKGROUND The containment consists of the concrete reactor building,
its steel liner, and the penetrations through this
structure. The structure is designed to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA). Additionally, this
structure provides shielding from the fission products that
may be present in the containment atmosphere following
accident conditions.

The containment consists of a prestressed, posttensioned,
reinforced concrete structure with cylindrical walls,
hemispherical dome, and base slab lined with welded 1/4-inch
carbon steel liner plate, which forms a continuous leaktight

,

vambrane.|

The cylinder wall is prestressed with a posttensioning
system in the vertical and horizontal directions, and the

(~ dome roof is prestressed utilizing a three-way post!
,

s tensioning system.

The concrete reactor building is required for structural
integrity of the containment under DBA conditions. The
steel liner and its penetrations establish the leakage
limiting boundary of the containment. Maintaining the
containment OPERABLE limits the leakage of fission product
radioactivity from the containment to the environment.
SR 3.6.1.1 leakage rate requirements comply with 10 CFR 50,
Appendix J, Option B (Ref.1), as modified by approved

|
cxemptions.

The isolation devices for the penetrations in the;

containment boundary are a part of the containment leaktight'

barrier. To maintain this leaktight barrier:
|

|
| a. All penetrations required to be closed during accident

conditions are either:

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

,

f) (continued)
'v
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Containment
B 3.6.1

1
1

BASES

|
1

BACKGROUND 2. closed by manual valves, blind flanges, or |

(continued) de-activated automatic valves secured in ' heir |
closed positions, except as provided in, !

| LC0 3.6.3, " Containment Isolation Valves," or

3. penetrations required to be closed only in
specific accident conditions are capable of being
isolated by power operated valves manually
operated from the control room in accordance with
procedures. An example is the auxiliary
component cooling water (ACCW) penetrations.

b. Each air lock is OPERABLE, except as provided in
LC0 3.6.2, " Containment Air Locks."

|

c. All equipment hatches are closed and sealed.
.

APPLICABLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rate.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss
of coolant accident (LOCA), a steam line break, and a rod
ejection accident (REA) (Ref. 2). In addition, release of

significant fission product radioactivity within containment
can occur from a LOCA or REA. 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 0.2% of containment air weight per
day for the first 24 hours and 0.1% of containment air
weight per day thereafter (Ref. 3). This leakage rate
(0.2%), used to evaluate 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 DBA. The allowable leakage rate
represented by L, forms the basis for the acceptance
criteria imposed on all containment leakage rate testing.

1

i

(continued)
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Containment I
B 3.6.1

|
|

BASES-

APPLICABLE L, is assumed to be 0.2% of containment air weight per day
SAFETY ANALYSES (380,455 sccm) in the safety analysis at P, = 37 psig

| (continued) (Ref.3).
,

Satisfactory leakage rate test results are a requirement for
the establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of the NRC Policy
Statement.

|
;

; LC0 Containment OPERABILITY is maintained by limiting leakage to
s; 1.0L., except prior to the first startup after performingI

a required Containment Leakage Rate Testing Program leakage|

test. At this time, applicable leakage limits must be met.
.

; Compliance with this LC0 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. FSAR table

| 6.2.4-1 lists all penetrations and the applicable Appendix J
test requirements (Type A, B, or C).

L The containment air lock (LC0 3.6.2) leakage rate acceptance
! criteria are specified in the Containment Leakage Rate
| Testing Program and the leakage testing requirement for
; purge valves with resilient seals are specified in LC0
| 3.6.3. However, leakage rates exceeding these individual
| limits only result in the containment being inoperable when i

the leakage results in exceeding the overall containment'

leakage rate acceptance criteria specified in the |
Containment Leakage Rate Testing Program. |

;_.

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 i
material from containment. The requirements for containment

'

during MODE 6 are addressed in LC0 3.9.4, " Containment
Penetrations."'

!

|

(continued)
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Containment
B 3.6.1

BASES (continued)

ACTIONS A.1

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 hour. The 1 hour
Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining
containment during MODES 1, 2, 3, and 4. This time period
also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods when
containment is inoperable is minimal.

B.1 and B.2

If containment cannot be restored to OPERABLE status within
the required Completion Time, the plant must be brought to a
MODE in which the LC0 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.

1

SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage rate test
requirements of the Containment Leakage Rate Testing
Program. Failure to meet air lock and purge valve with
resilient seal leakage limits specified in LC0 3.6.2 and LCO
3.6.3 does not invalidate the acceptability of these overall
leakage determinations unless their contribution to overall
Type A, B, and C leakage causes that to exceed limits.
Specific acceptance criteria for as-found and as-left
leakage rates, as well as the methods of defining the '

leakage rates, are contained in the Containment Leakage Rate
Testing Program. At all other times between required
leakage rate tests, the acceptance criteria are based on an
overall Type A leakage limit of s 1.0L . At s 1.0L, the
offsite dose consequences are bounded by the assumptions of
the safety analysis. SR Frequencies are as required by

(continued)
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Centainment
B 3.6.1

BASES

SURVEILLANCE SR 3.6.1.1 (continued)
REQUIREMENTS

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.

SR 3.6.1.2

For ungrouted, post-tensioned tendons, this SR ensures that
the structural integrity of the containment will be
maintained in accordance with the provisions of the
Containment Tendor. Surveillance Program. Testing and
Frequency are conuistent with the recommendations of
Regulatory Guide 1.35 (Ref. 4) and approved exceptions.

REFERENCES 1. 10 CFR 50, Appendix J, Option B.

2. FSAR, Chapter 15.

3. FSAR, Section 6.2.

4. Regulatory Guide 1.35, Revision 2.

5. NEI 94-01, Revision 0, " Industry Guideline for
Implementing Performance-Based Option of 10 CFR Part
50, Appendix J."

6. ANSI /ANS-56.8-1994, "American National Standard for
Containment System Leakage Testing Requirement."

O,

!
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Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

'

BASES

BACKGROUND Containment air locks form part of the containment pressure l
boundary and provide a means for personnel access during all )MODES of operation.

Each air lock is nominally a right circular cylinder; one is
9-ft 10-in in diameter and the other is 5-ft 9-in in !

diameter, with a door at each end. The doors are i
interlocked to prevent simultaneous opening. During periods i
when containment is not required to be OPERABLE, the door !

interlock mechanism may be disabled, allowing both doors of j

an air lock to remain open for extended periods when '

frequent containment entry is necessary. Each air lock door
has been designed and tested to certify its ability to
withstand a pressure in excess of the maximum expected
pressure following a Design Basis Accident (DBA) in
containment. As such, closure of a single door supports
containment OPERABILITY. Each of the doors contains double

4

gasketed seals and local leakage rate testing capability to
ensure pressure 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).

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 DBA. Not
maintaining air lock integrity or leak tightness may result
in a leakage rate in excess of that assumed in the unit
safety analyses.

,

I
l
I

APPLICABLE The DBAs that result in a release of radioactive material
SAFETY ANALYSES within 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

(continued)
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Containment Air Locks
B 3.6.2

BASES

APPLICABLE containment was designed with an allowable leakage rate of
SAFETY ANALYSES 0.2% of containment air weight per day for the first 24

(continued) hours and 0.1% per day thereafter (Ref. 2). This leakage
rate is defined as L = 0.2% of containment air weight per
day, the maximum allowable containment leakage rate at the
calculated peak containment internal pressure P = 37 psig
following a DBA. This allowable leakage rate (0.2%) fonns
the basis for the acceptance criteria imposed on the SRs
associated with the air locks.

The containment air locks satisfy Criterion 3 of the NRC
Policy Statement.

LC0 Each containment air lock forms part of the containment
pressure boundary. As part of containment, the air lock
safety function is related to control of the containment
leakage rate resulting from a DBA. Thus, each air lock's
structural integrity and leak tightness are essential to the
successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE, the air lock interlock mechanism
must be OPERABLE, the air lock must be in compliance with
the Type B air lock leakage test, and both air lock doors
must be OPERABLE. The 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 leaktight barrier following postulated events.
Nevertheless, both doors are kept closed when the air lock
is not being used for normal entry into and exit from
containment.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. The pressure and
temperature limitations of MODES 5 and 6 reduce the
probability and consequences of the events considered for
MODES 1, 2, 3, and 4. Therefore, the containment air locks

,

are not required in MODE 5 to prevent leakage of radioactive
material from containment. In MODE 6, the requirements for

(continued)
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Containment Air Locks
B 3.6.2

BASES

APPLICABILITY the containment air locks are based on a fuel handling
(continued) accident inside containment.. The requirements for the

containment air locks during MODE 6 are addressed,in
LC0 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

I accessed to repair. If the inner door is the one that is
inoperable, however, then a short time exists when the
containment boundary is not intact (during access through
the outer door). The ability to open the OPERABLE door,
even if it means the containment boundary is temporarily not
intact, is acceptable due to the low probability of an event

- that could pressurize the containment during the short time
| in which the OPERABLE door is expected to be open. After
| each entry and exit, the OPERABLE door must be immediately
| closed.

A second Note has been added to provide clarification that,
for this LCO, separate Condition entry is allowed for each

i air lock.
I

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 LC0 3.6.1,'

" Containment."

A.I. 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 l
(Required Action A.1) in each affected containment air lock. ;

This ensures that a leak tight containment barrier is |
maintained by the use of an OPERABLE air lock door. This |

| action must be completed within 1 hour. This specified time
| period is consistent with the ACTIONS of LC0 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

(continued)
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Centainment Air Locks
B 3.6.2

p) BASES

ACTIONS A.I. A.2. and A.3 (continued)

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 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 controls. Required Action A.3 is modified by
a Note that applies to air lock doors located in high
radiation areas and allows these doors to be verified locked ;

closed by use of administrative means. Allowing i

verification by administrative means is considered j
'

acceptable, since access to these areas is typically'

restricted. Therefore, the probability of misalignment of j

the door, once it has been verified to be in the proper -

. position, is small.pd
The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated
Completion Times of Condition C are required if both doors
in the same air lock are inoperable. With both doors in the
same air lock inoperable, an OPERABLE door is not available
to be closed. Required Actions C.1 and C.2 are the
appropriate remedial actions. The exception of Note 1 does
not affect tracking the Completion Time from the initial
entry into Condition A; only the requirement to comply with
the Required Actions. Note 2 allows use of the air lock for
entry and exit for 7 days under administrative controls if
both air locks have an inoperable door. This 7 day
restriction begins when the :econd air lock is discovered
inoperable. Containment entry may be required on a periodic
basis to perform Technical Specifications (TS) Surveillances
and Required Acticje, as well as other activities on
equipment inside conteinment 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

G (continued)
Q
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Containment Air Locks
B 3.6.2

BASES

ACTIONS A.I. A.2. and A.3 (continued)

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 1

Completion Times are consistent with those specified in
Condition A.

The Required Actions have been modified by two Notes.
Note 1 ensures that only the Required Actions and associated ,

Completion Times of Condition C are required if both doors !

in the same air lock are inoperable. With both doors in the ;

same air lock inoperable, an OPERABLE door is not available i
to be closed. Required Actions C.1 and C.2 are the i

'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 l

air lock doors located in high radiation areas and allows I
these doors to be verified locked closed by use of i

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.

.1. C.2. and C.3

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

(continued)
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Containment Air Locks
B 3.6.2

BASES

ACTIONS C.1. C.2. and C.3 (continued)

inoperable if both doors in an air lock have failed a seal
test or if the overall air lock leakage is not wi' thin
limits. In many instances (e.g., only one seal per door has
failed), containment remains OPERABLE, yet only 1 hour (per
LC0 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 I hour Completion Time. This specified time period is
consistent with the ACTIONS of LC0 3.6.1, which require that
containment be restored to OPERABLE status within 1 hour.

Additionally, the affected air lock (s) must be restored to
OPERABLE status within the 24 hour Completion Time. The
specified time period is considered reasonable for restoring
an inoperable air lock to OPERABLE status, assuming that at
least one door is maintained closed in each affected air

A lock.U
D.1 and D.2

If the inoperable containment air lock cannot be restored to
OPERABLE status within the required Completion Time, the
plant must be brought to a MODE in which the LC0 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 3.6.2.1
REQUIREMENTS

Maintaining containment air locks OPERABLE requires
compliance with the leakage rate test requirements of the
Containment Leakage Rate Testing Program. This SR reflects
the leakage rate testing requirements with regard to air

(continued)r
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| Containment Air Locks
B 3.6.2

BASES

SURVEILLANCE SR 3.6.2.1 (continued)
REQUIREMENTS

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
leakage rate. The Frequency is required by the Containment
Leakage Rate Testing Program.

The SR has been modified by two Notes. Note 1 states that
an inoperable air lock door does not invalidate the previous
successful performance of the overall air lock leakage test.
This is considered reasonable since either air lock door is
capable of providing a fission product barrier in the event
of a DBA. Note 2 has been added to this SR requiring the
results to be evaluated against the acceptance criteria
applicable to SR 3.6.1.1. This ensures that air lock
leakage is properly accounted for in determining the overall
containment leakage rate.

SR 3.6.2.2

The air lock interlock is designed to prevent simultaneous
opening of both doors in a single air lock. Since both the
inner and outer doors of an air lock are designed to l

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, this test !
is only required to be performed every 18 months. The !

118 month Frequency is based on engineering judgment and is
considered adequate given that the interlock is not
challenged in any way during use of the air lock.

;

1

|
t

|

(continued)
.
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Containment Air Locks !
B 3.6.2 !
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!

BASES (continued) !
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REFERENCES 1. 10 CFR 50, Appendix J, Option B. |
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Centainment Isolation Valv;s

B 3.6.3

8 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

.

BASES ,

_

BACKGROUND The containment isolation valves form part of the
containment pressure boundary and provide a means for fluid
penetrations not serving accident consequence limiting
systems to be provided with two isolation barriers that are
closed on a containment isolation signal. These isolation
devices are either passive or active (automatic). Manual
valves, de-activated automatic valves secured in their
closed position (including check valves with flow through
the valve secured), blind flanges, and closed systems are
considered passive devices. Check valves, or other
automatic valves designed to close without operator action
following an accident, are considered active devices. Two .

barriers in series are provided for each penetration so that
no single credible failure or 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. A list of containment isolation valves is
provided in FSAR table 16.3-4.

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.
In addition to the Phase A isolation signal above, the purge
and exhaust valves receive a Containment Ventilation
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 a result of a Design Basis Accident (DBA). Manual
actuations of the Phase A isolation signal are accomplished i
via either of the two control board handswitches. Manual ;

actuations of the containment ventilation isolation signal
are accomplished as a direct result of the manual Phase A
isolation actuation or the manual containment spray
actuation.

(continued)
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Containment Isolation Valves
B 3.6.3

i

h BASES
\J

BACKGROUND The OPERABILITY requirements for containment isolation
'
,

(continued) valves help ensure that containment is isolated within the
time limits assumed in the safety analyses. Therefore, the
OPERABILITY requirements provide assurance that containment

,

'

function assumed in the safety analyses will be maintained.

Containment Normal Purae System (24 inch ource valves)
(HV2626A,HV2627A,HV2628A,HV2629A)

The Shutdown Purge System operates to supply outside air
into the containment for ventilation and cooling or heating
and may also be used to reduce the concentration of noble
gases within containment prior to and during personnel
access. The supply and exhaust lines each contain two
isolation valves. Because of their large size, the 24 inch
purge valves are not qualified for automatic closure from
their open position under DBA conditions. Therefore, the
24 inch purge valves are normally maintained closed in
MODES 1, 2, 3, and 4 to ensure the containment boundary is
maintained.

A Miniourae System (14 inch ource valves) )

(HV26268,HV26278,HV26288,HV26298)

The Minipurge System operates to:

a. Reduce the concentration of noble gases within
containment prior to and during personnel access, and

b. Equalize internal and external presseres.

Since the valves used in the Minipurge System are designed
to meet the requirements for automatic containment isolation
valves, these valves may be opened as needed in MODES 1, 2,
3, and 4 for pressure control, ALARA or air quality
considerations for personnel entry, or for surveillance or
maintenance testing that requires the valves to be open.

APPLICABLE The containment isolation valve LC0 was derived from the
SAFETY ANALYSES assumptions related to minimizing the loss of reactor

coolant inventory and establishing the containment boundary
I

(continued)

!
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Containment Isolation Valves
B 3.6.3

|
'

BASES

APPLICABLE during major accidents. As part of the containment
| SAFETY ANALYSES boundary, containment isolation valve OPERABILITY supports

(continued) leak tightness of the containment. Therefore, the safety
|

analyses of any event requiring isolation of cont'ainment is
applicable to this LCO.

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
ensures that potential paths to the environment through

,

containment isolation valves (including containment purge
! valves) are minimized. The safety analyses assume that the

24 inch purge valves are closed at event initiation.

The LOCA offsite dose analysis assumes, as an initial
| condition, isolation of all containment penetrations, with

the exception of the 14 inch mini-purge. The mini-purge is
the only penetration whose flow rate and isolation time are
explicitly modeled in the dose analysis, since it provides a
direct activity release path from the containment to the
environment. It is currently assumed to isolate within 5
seconds of receiving a containment isolation signal (8.5
seconds from event initiation). Following isolation of the
purge, the containment is assumed to leak at the design leak
rate L .

The single failure criterion required to be imposed in the
conduct of plant safety analyses was considered in the
original design of the 14 inch containment purge valves.
Two valves in series on each purge line provide assurance
that both the supply and exhaust lines could be isolated
even if a single failure occurred. The inboard and outboard
isolation valves on each 14 inch line are provided with
diverse power sources (buses A and 8 of the Class 1E power
system) and pneumatically operated spring closed valves that
will fail closed on the loss of power or air.

The 24 inch purge valves may be unable to close in the
environment following a LOCA. Therefore, each of the
24 inch purge valves is required to remain sealed closed
during MODES 1, 2, 3, and 4. The requirement to seal close
the 24 inch purge valves precludes a single failure from

(continued)
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Containment Isolation Valves
B 3.6.3

m
BASES

APPLICABLE compromising the containment boundary as long as the system
SAFETY ANALYSES is operated in accordance with the subject LC0.

(continued)
The containment isolation valves satisfy Criterion 3 of the
NRC Policy Statement.

LC0 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 poweroperated isolation valves are required to
have isolation times within limits and to actuate on an
automatic isolation signal. The 24 inch purge valves must
be maintained sealed closed. The valves covered by this LC0
are listed along with their associated stroke times in the
FSAR (Ref. 2).

The normally closed containment isolation valves are

(b'
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.

Purge valves with resilient seals must meet additional
leakage rate requirements. The other containment isolation
valve leakage rates are addressed by LC0 3.6.1,
" Containment," as Type C testing.

This LC0 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. l

This LC0 is applicable to those containment isolation valves i

listed in FSAR table 16.3-4 unless otherwise noted. l

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.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

APPLICABILITY Therefore, the containment isolation valves are not required
(continued) to be OPERABLE in MODE 5. The requirements for containment

isolation valves during MODE 6 are addressed in LC0 3.9.4,
'

" Containment Penetrations."

ACTIONS The ACTIONS are modified by a Note allowing penetration flow
paths, except for 24 inch purge valve penetration flow
paths, to be unisolated intermittently under administrative
controls. These administrative controls consist of
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. Due to the
size of the containment purge line penetration and the fact
that those penetrations exhaust directly from the
containment atmosphere to the environment, the penetration
flow path containing 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.

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 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 acceptance
criteria, Note 4 directs entry into the applicable
Conditions and Required Actions of LC0 3.6.1.

(continued)
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Containment Isolation Valves,

| B 3.6.3
|

BASES

ACTIONS A.1 and A.2
(continued),

! In the event one containment isolation valve in one or more
| penetration flow paths is inoperable except for p' urge valve
| 1eakage not within limit, the affected penetration flow path
! must be isolated. The method of isolation must include the
i 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 with flow

through the valve secured. For a penetration flow path
isolated in accordance with Required Action A.1, the device

| used to isolate the penetration should be the closest
| available one to containment. Required Action A.1 must be

completed within 4 hours. The 4 hour Completion Time is
reasonable, considering the time required to isolate the

; penetration and the relative importance of supporting
| containment OPERABILITY during MODES 1, 2, 3, and 4.

For affected penetration flow paths that cannot be restored
to OPERABLE status within the 4 hour Completion Time and
that have been isolated in accordance with Required'

| (G
f

) 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 i

of being automatically isolated will be in the isolation I

position should an event occur. This Required Action does
not require any testing or device manipulation. Rather, it
involves verification, through a system walkdown, 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
" 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.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

1

ACTIONS A.1 and A.2 (continued)

Required Action A.2 is modified by a Note that applies to I
isolation devices located in high radiation areas and allows '

these valves to be verified closed by use of administrative |
means. Allowing verification by administrative means is j
considered acceptable, since access to these areas is 1

typically restricted. Therefore, the probability of l
lmisalignment, once they have been verified to be in the

proper position, is small.

B.1

With two containment isolation valves in one or more j
penetration flow paths inoperable, the affected penetration ,

flow path must be isolated within 1 hour. The method of 1

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 i

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 LC0 3.6.1. In the event the I
affected penetration is isolated in accordance with Required )

Action B.1, the affected penetration must be verified to be
isolated on a periodic basis per Required Action A.2, which
remains in effect. This periodic verification is necessary
to assure that penetrations requiring isolation following an
accident are isolated. The Completion Time of once per
31 days for verifying each affected penetration flow path is
isolated is appropriate considering the fact that the valves !
are operated under administrative control and the
probability of their misalignment is low.

C.1. C.2. and C.3

In the event one or more containment purge valves in one or
more penetration flow paths are not within the purge valve ,

leakage limits, purge valve leakage must be restored to i
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

(continued)
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Containment Isolation Valves
| B 3.6.3
:

b BASES
'

\ a
|

ACTIONS C.1. C.2. and C.3 (continued)
i

automatic valve, closed manual valve, or blind flange.
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 C.2, this penetration
flow path must be verified to be isolated on a periodic
basis. The periodic verification is 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. Rather, it
involves verification, through a system walkdown, 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 otherO administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

D.1 and D.2

If the Required Actions and associated Completion Times are
not met, the plant must be brought to a MODE in which the
LC0 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

Iorderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.3.1 |

REQUIREMENTS (HV-2626A,HV-2627A,HV-2628A,HV-2629A)

| Each 24 inch containment purge valve is required to be

|
verified sealed closed at 31 day intervals. This

|

(continued);
*

|
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| Containment Isolation Valves '

I' B 3.6.3

gBASES

SURVEILLANCE SR 3.6.3.1 (continued) ;

REQUIREMENTS
Surveillance is designed to ensure that a gross breach of
containment is not caused by an inadvertent or spurious
o)ening of a containment purge valve. Detailed analysis of
tie purge valves failed to conclusively demonstrate their
ability to close during a LOCA in time to limit offsite
doses. Therefore, these valves are required to be in the
sealed closed position during MODES 1, 2, 3, and 4. A
containment purge valve that is sealed closed must have
motive power to the valve operator removed. This can be
accomplished by de-energizing the source of electric power.
In this application, the term " sealed" has no connotation of
leak tightness. The Frequency is a result of an NRC
initiative related to containment purge valve use during
plant operations. In the event purge valve leakage requires
entry into Condition C, the Surveillance permits opening one
purge valve in a penetration flow path to perform repairs.

SR 3.6.3.2
(HV-2626B,HV-26278,HV-2628B,HV-2629B)

l

This SR ensures that the minipurge valves are closed as i

required or, if open, open for an allowable reason. If a l

purge 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 minipurge valves are open
under administrative control. The 14 inch containment purge
supply and exhaust isolation valves may be opened under
conditions delineated in administrative procedures. These
procedures specify those circumstances under which it is ,

'acceptable to open the valves; for example, pressure
control, establishment of respirable air quality prior to
containment entry, maintenance, or surveillance testing.
The procedures specify that: (1) the valves must be capable
of closing under accident conditions, (2) that the
instrumentation for causing isolation of the valves is
functioning, and (3) the effluent release will be monitored
and that it will be within regulatory limits. The minipurge
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.

i

|

|
(continued)

t
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Containment Isolation Valves
B 3.6.3

BASES

|

SURVEILLANCE SR 3.6.3.3
REQUIREMENTS

(continued) This SR requires verification that each containment
isolation manual valve and blind flange located dutside
containment 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, that '

those Containment Isolation valves outside containment and
capable of being mispositioned are in the correct position. i

iSince verification of valve position for Containment
Isolation valves outside containment is relatively easy, the !

31 day Frequency is based on engineering judgment and was
chosen to provide added assurance of the correct positions.
The SR specifies that Containment Isolation valves that are
open under administrative controls are not required to meet
the SR during the time the valves are open.

I

The Note applies to valves and blind flanges located in high '

radiation areas and allows these devices to be verified
C closed by use of administrative means. Allowing
\ verification by administrative means is considered

acceptable, since access to these areas is typically
restricted during MODES 1, 2, 3 and 4 for ALARA reasons.
Therefore, the probability of misalignment of these
Containment Isolation valves, once they have been verified
to be in the proper position, is small.

|

SR 3.6.3.4

This SR requires verification that each containment
isolation manual valve and blind flange located inside
containment and required to be closed during accident
conditions is closed. The SR helps to ensure that post
accident leakage of radioactive fluids or gases outside of
the containment boundary is within design limits. For
Containment Isolation valves inside containment, the
Frequency of " prior to entering MODE 4 from MODE 5 if not
performed within the previous 92 days" is appropriate since
these Containment Isolation valves art operated under
administrative controls and the probaaility of their

(continued)
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Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE SR 3.6.3.4 (continued)
REQUIREMENTS

misalignment is low. The SR specifies that valves that are
open under administrative controls are not requir'ed to meet
the SR during the time they are open.

Note 1 allows valves and blind flanges located in high
radiation areas to be verified closed by use of
administrative means. Allowing verification by
administrative means is considered acceptable, since access
to these areas is typically restricted during MODES 1, 2, 3,
and 4 for ALARA reasons. Therefore, the probability of
misalignment of these Containment Isolation valves, once
they have been verified to be in their proper position, is
small.

Note 2 modifies the requirement to verify the blind flange
on the fuel transfer canal. This blind flange is only
required to be verified closed after the completion of
refueling activities when the flange has been replaced for
MODE 4 entry and no more fuel transfers between the fuel
handling building and containment will occur. The flange is
only removed to support refueling operations and once
replaced is not removed again until the next refueling.
Since the removal of this flange is limited to refueling
operations, and access to it is restricted during MODES 1,
2, 3, and 4, the probability of it being mispositioned
between refuelings is small. Therefore, it is reasonable
that it be verified once upon completion of refueling
activities prior to entering MODE 4 from MODE 5.

SR 3.6.3.5
,

verifying that the isolation time of each power operated and j
automatic containment isolation valve is within limits is .

required to demonstrate OPERABILITY. The isolation time
test ensures the valve will isolate in a time period less
than or equal to that assumed in the safety analyses. The
isolation time and Frequency of this SR are in accordance
with the Inservice Testing Program.

|

(continued)
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Containment Isolation Valves
B 3.6.3

(y~% BASES

SURVEILLANCE SR 3.6.3.6
REQUIREMENTS

(continued) Leak rate testing of the purge supply and exhaust valves
with resilient seals is required to be performed'every 18
months. This frequency is adequate to verify the leakage
rate of these valves and has been shown to be acceptable
based on plant-specific historical test data.

SR 3.6.3.7

Automatic containment isolation valves close on a
containment Phase A or containment ventilation isolation I

'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 Phase A or containment
ventilation isolation 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 ;

^N during a plant outage and the potential for an unplanned 1

transient if the Surveillance were perfonned 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.

REFERENCES 1. FSAR, Chapter 15.

2. FSAR, Section 6.2.

j

l
|

|

OV
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Containment Pr;ssure

B 3.6.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4A Containment Pressure

'

BASES ,

BACKGROUND The containment pressure is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a loss of coolant accident (LOCA) or steam line
break (SLB). These limits also prevent the containment
pressure from exceeding the containment design negative
pressure differential with respect to the outside atmosphere
in the event of inadvertent actuation of the Containment
Spray System.

Containment pressure is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analysis. Should operation occur outside these limits
coincident with a Design Basis Accident (DBA), post accident
containment pressures could exceed calculated values.

APPLICABLE Containment internal pressure is an initial condition used
SAFETY ANALYSES in the DBA analyses to establish the maximum peak

containment internal pressure. The limiting DBAs
considered, relative to containrant pressure, are the LOCA
and SLB, which are analyzed using computer 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 17.7 psia (3.0 psig). This resulted in a
maximum peak pressure from a LOCA of 36.5 psig. The
containment analysis (Ref. 1) shows that the maximum peak
calculated containment pressure, P., results from the
limiting LOCA. The maximum containment pressure resulting
from the worst case LOCA, 36.5 psig, does not exceed the
containment design pressure, 52 psig.

(continued)
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| Containment Pressurs
| B 3.6.4
I

| BASES

APPLICABLE The containment was also designed for an external pressure
SAFETY ANALYSES load equivalent to -3 psig. The inadvertent actuation of

(continued) the Containment Spray System was analyzed to determine the
resulting reduction in containment pressure. The' initial
pressure condition used in this analysis was 14.093 psia.
This resulted in a minimum pressure inside containment of
11.77 psia, which is less than the design load.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the cooling effectiveness of
the Emergency Core Cooling System during the core reflood
phase of a LOCA analysis increases with increasing
containment backpressure. Therefore, for the reflood phase,
the containment backpressure is calculated in a manner
designed to conservatively minimize, rather than maximize,
the containment pressure response in accordance with
10 CFR 50, Appendix K (Ref. 2).

Containment pressure satisfies Criterion 2 of the NRC Policy
|
! Statement.
l

LC0 Maintaining containment pressure at less than or equal to;

the LC0 upper pressure limit ensures that, in the event of
| a DBA, the resultant peak containment accident pressure will
| remain below the containment design pressure. Maintaining

containment pressure at greater than or equal to the LC0
lower pressure limit ensures that the containment will not
exceed the design negative differential pressure followingi

| the inadvertent actuation of the Containment Spray System.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within limits is essential to ensure
initial conditions assumed in the accident analyses are
maintained, the LC0 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

;

J

(continued)
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Centainment Pressure |
B 3.6.4

|

BASES

APPLICABILITY limitations of these MODES. Therefore, maintaining
(continued) containment pressure within the limits of the LC0 is not

required in MODE 5 or 6.
,

ACTIONS A.1

When containment pressure is not within the limits of the
LC0, 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
LC0 3.6.1, " Containment," which requires that containment be
restored to OPERABLE status within 1 hour.

B.1 and B.2

If containment pressure cannot be restored to within limits
within the required Completion Time, the plant must be
brought to a MODE in which the LC0 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 3.6.4.1
REQUIREMENTS (PI-0934,PI-0935,PI-0936,PI-0937,P-9871,PI-10945)

Verifying that containment pressure is within limits ensures
that unit operation remains within the limits assumed in the
containment analysis. The 12 hour Frequency of this SR was
developed based on operating experience related to trending
of containment pressure variations during the applicable
MODES. Furthermore, the 12 hour Frequency is considered
adequate in view of other indications available in the
control room, including alarms, to alert the operator to an
abnormal containment pressure condition.

l 1

(continued) |
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Containment-Pressure
B 3.6.4

BASES (continued).

REFERENCES 1. FSAR, Section 6.2.

2. 10 CFR 50, Appendix K.
,

p

i

i
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Containment Air Temperature
B 3.6.5

i

B 3.6 CONTAINMENT SYSTEMS

B 3.6.5 Containment Air Temperature j
l

BASES
.

l
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 LC0 ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during unit operations. The total amount of energy
to be removed from containment by the Containment Spray and
Cooling systems during post accident conditions is dependent
upon the energy released to the containment due to the
event, as well as the initial containment temperature and
pressure. The higher the initial temperature, the more
energy that must be removed, resulting in higher peak
containment pressure and temperature. Exceeding containment
design pressure may result in leakage greater than that
assumed in the accident analysis. Operation with
containment temperature in excess of the LC0 limit violates
an initial condition assumed in the accident analysis.

!

APPLICABLE Containment average air temperature is an initial condition
SAFETY ANALYSES used in the DBA analyses that establishes the containment l

environmental qualification operating envelope for both I

pressure and temperature. The limit for containment average |

air temperature ensures that operation is maintained within j
the assumptions used in the DBA analyses for containment I

(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 transients. No two DBAs are

(continued)
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Containment Air Tempsrature
B 3.6.5

[ BASES

APPLICABLE assumed to occur simultaneously or consecutively. The
SAFETY ANALYSES postulated DBAs are analyzed with regard to Engineered

(continued) Safety Feature (ESF) systems, assuming the loss of one ESF
bus, which is the worst case single active failure, )
resulting in one train each of the Containment Spray System,
Residual Heat Removal System, and Containment Cooling System
being rendered inoperable.

The limiting DBA for the maximum peak containment air
temperature is an SLB. The initial containment average air
temperature assumed in the design basis analyses (Ref. 1) is
120 F. This resulted in a maximum containment air
temperature of 303.1'F. The design temperature is 381*F.
The design temperature was used in calculating the thermal
gradients across the containment wall.

The temperature limit is used to establish the environmental.

qualification operating envelope for containment. The
maximum peak containment air temperature (following an MSLB)
was calculated to be less than the containment design
temperature. Equipment qualification (Ref. 2) takes into
account the most severe environmental conditions including

Q the calculated peak transient temperature following an MSLB
V (303.1 F).

The temperature limit is also used in the depressurization
analyses to ensure that the minimum pressure limit is
maintained following an inadvertent actuation of the
Containment Spray System (Ref. 1).

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 limit is used in this analysis 4

to ensure that in the event of an accident, the maximum
containment internal pressure will not be exceeded.

Containment average air temperature satisfies Criterion 2 of
the NRC Policy Statement.

O (continued)
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Containment Air Temperature
B 3.6.5

BASES (continued)

LC0 During a DBA, with an initial containment average air
temperature less than or equal to the LC0 temperature limit.

,

the resultant peak accident temperature is maintained below I
the containment design temperature. As a result,'the
ability of containment to perform its design function is i

ensured. |
1

j

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due

|
to the pressure and temperature limitations of these MODES. |

Therefore, maintaining containment average air temperature |
within the limit is not required in MODE 5 or 6.

ACTIONS A.1

When containment average air temperature is not within the
limit of the LCO, it must be restored to within limit within |
8 hours. This Required Action is necessary to return &|
operation to within the bounds of the containment analysis. T |

The 8 hour Completion Time is acceptable considering the
sensitivity of the analysis to variations in thi parameter

,

and provides sufficient time to correct minor problems. |
|

B.1 and B.2

If the containment average air temperature cannot be
restored to within its limit within the required Completion
Time, the plant must be brought to a MODE in which the LC0
does not apply. To achieve this status, the plant must he
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.

(continued)
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Centainment Air Temparature
B 3.6.5

( BASES (continued)

SURVEILLANCE SR 3.6.5.1
REQUIREMENTS

Location Taa Number
,

a. Level 2 TE-2563
b. Level B TE-2613
c. Level C TE-2612

NOTE: A local sample may be taken at a corresponding
location in lieu of using one of the instruments designated
above.

Verifying that containment average air temperature is within
the LC0 limit ensures that containment operation remains
within the limit assumed for the containment analyses. In
order to determine the containment average air temperature,
an arithmetic average is calculated using measurements taken
at locations within the containment selected to provide a
representative sample of the overall containment atmosphere.
The 24 hour Frequency of this SR is considered acceptable
based on observed slow rates of temperature increase within
containment as a result of environmental heat sources (due

/~N to the large volume of containment). Furthermore, the
( 24 hour Frequency is considered adequate in view of other

indications available in the control room, including alarms,
to alert the operator to an abnormal containment temperature
condition.

REFERENCES 1. FSAR, Section 6.2.

2. 10 CFR 50.49.

/
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Containment Spray and Cooling Systems
B 3.6.6

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Containment Spray and Cooling Systems (Atmospheric and Dual)

BASES
'

.

BACKGROUND The Containment Spray and Containment Cooling systems
provide containment atmosphere cooling to limit post ;
accident pressure and temperature in containment to less i

than the design values. Reduction of containment pressure ;

and the iodine removal capability of the spray reduces the i

release of fission product radioactivity from containment to
the environment, in the event of a Design Basis Accident
(DBA), to within limits. The Containment Spray and
Containment Cooling systems are designed to meet the
requirements of 10 CFR 50, Appendix A, GDC 38, " Containment
Heat Removal," GDC 39, " Inspection of Containment Heat
Removal Systems," GDC 40, " Testing of Containment Heat
Removal Systems," GDC 41, " Containment Atmosphere Cleanup,"
GDC 42, " Inspection of Containment Atmosphere Cleanup
Systems," and GDC 43, " Testing of Containment Atmosphere
Cleanup Systems" (Ref. 1).

The Containment Cooling System and Containment Spray System
are Engineered Safety Feature (ESF) systems. They are
designed to ensure that the heat removal capability required
during the post accident period can be attained. The
Containment Spray System in conjunction with the Containment
Cooling System limits and maintains post accident conditions
to less than the containment design values.

Containment Sorav System

The Containment Spray System consists of two separate trains
of equal capacity, each capable of meeting the design bases.
Each train includes a containment spray pump, spray headers, I
nozzles, valves, and piping. Each train is powered from a i

separate 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 spray pump
suction is transferred from the RWST to the containment
sump (s).

1

1

(continued) I
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Containment Spray and Cooling Systems
B 3.6.6

(G BASES

BACKGROUND CONTAINMENT SPRAY SYSTEM (continued)

The Containment Spray System provides a spray of cold
borated water into the upper regions of containme'nt to
reduce the containment pressure and temperature and to
reduce fission products from the containment atmosphere
during a DBA. The RWST solution temperature is an important
factor in determining the heat removal capability of the
Containment Spray System during the injection phase. In the
recirculation mode of operation, heat is removed from the
containment sump water by the residual heat removal coolers.
Each train of the Containment Spray System provides adequate
spray coverage to meet the system design requirements for
containment heat removal.

The Containment Spray System is actuated either
automatically by a containment High-3 pressure 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 j
actuation of the Containment Spray System requires the
operator to actuate two separate switches on the main

G control board to begin the same sequence. The injection
C phase continues until an RWST empty tank level alarm is

received (9% level). When the RWST level reaches the empty
tank level, the operator manually aligns 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 the operator in
accordance with the emergency operating procedures.

Containment Coolina System

Two trains of containment cooling, each of sufficient
capacity to supply 100% of the design cooling requirement,
are provided. Each train of four fan units is supplied with
cooling water from a separate train of nuclear service
cooling water (NSCW). Air is drawn into the coolers through
the fan and discharged to the steam generator compartments,
pressurizer compartment, and instrument tunnel, and outside
the secondary shield in the lower areas of containment.

(continued)
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B 3.6.6

BASES

BACKGROUND Containment Coolina System (continued)

During normal operation, four fan units are operating. The
fans are normally operated at high speed with NSCW supplied
to the cooling coils. The Containment Cooling System,
operating in conjunction with the Containment Ventilation
and Air Conditioning systems, is designed to limit the
ambient containment air temperature during normal unit
operation to less than the limit specified in LCO 3.6.5,
" Containment Air Temperature." This temperature limitation
ensures that the containment temperature does not exceed the
initial temperature conditions assumed for the DBAs.

In post accident operation following an actuation signal,
the Containment Cooling System fans are designed to start
automatically in slow speed if not already running. If

- running in high (normal) speed, the fans automatically shift
to slow speed. The fans are operated at the lower speed
during accident conditions to prevent motor overload from
the higher mass atmosphere. The temperature of the NSCW is

! an important factor in the heat removal capability of the
| fan units.

O
APPLICABLE The Containment Spray System and Containment Cooling System
SAFETY ANALYSES limit the temperature and pressure that could be experienced

; following a DBA. The limiting DBAs considered are the loss
| of coolant accident (LOCA) and the steam line break (SLB).
| The LOCA and SLB are analyzed using computer codes designed
j to predict the resultant containment pressure and

temperature transients. No DBAs are assumed to occur'

simultaneously or consecutively. The postulated DBAs are
analyzed with regard to containment ESF systems, assuming

, the loss of one ESF bus, which is the worst case single'

active failure and results in one train of the Containment
. Spray System and Containment Cooling System being rendered I

l inoperable.

The analysis and evaluation show that under the worst case
,

scenario, the highest peak containment pressure is 36.5 psig )
(experienced during a LOCA). The analysis shows that the
peak containment temperature is 303.1 F (experienced during ,

an SLB). Both results meet the intent of the design basis. |

(See the Bases for LC0 3.6.4A, " Containment Pressure," and |

|
t

(continued)
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Containment Spray and Cooling Systems
B 3.6.6

BASES

APPLICABLE LC03.6.5Aforadetaileddiscussion.) The analyses and
SAFETY ANALYSES evaluations assume a unit specific power level of 100%, one

(continued) containment spray train and one containment cooling train
operating, and initial (pre-accident) containment conditions
of 120*F and 3 psig. The analyses also assume a response
time delayed initiation to provide conservative peak
calculated containment pressure and temperature responses.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the effectiveness of the
Emergency Core Cooling System during the core reflood phase
of a LOCA analysis increases with increasing containment
backpressure. For these calculations, the containment
backpressure is calculated in a manner designed to
conservatively minimize, rather than maximize, the
calculated transient containment pressures in accordance
with 10 CFR 50, Appendix K (Ref. 2).

The effect of an inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in an
11.77 psic containment pressure and is associated with the

O sudden cooling effect in the interior of the leak tight
V containment. Additional discussion is provided in the Bases

for LC0 3.6.4.

The modeled Containment Spray System actuation from the
containment analysis is based on a response time associated
with exceeding the containment High-3 pressure setpoint to
achieving full flow through the containment spray nozzles.

The Containment Spray System total response time of
94 seconds includes diesel generator (DG) startup (for loss
of offsite power), block loading of equipment, containment
spray pump startup, and spray line filling (Ref. 3).

Containment cooling train performance for post accident
conditions is given in Reference 4. The result of the
analysis is that each train can provide 100% of the required
peak cooling capacity during the post accident condition.
The train post accident cooling capacity under varying
containment ambient conditions, required to perform the
accident analyses, is also shown in Reference 4.

(continued)
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Containment Spray and Cooling Systems i

| B 3.6.6 i

|

BASES

1
'

APPLICABLE The modeled Centainment Cooling System actuation from the
SAFETY ANALYSES containment analysis is based upon a response time

| (continued) associated with exceeding the containment High-3 pressure |

| setpoint to achieving full Containment Cooling System air !

| and safety grade cooling water flow. The Containment
Cooling System total response time of 48 seconds includes
signal delay and DG startup (for loss of offsite power)
(Ref.3).

The Containment Spray System and the Containment Cooling |

| System satisfy Criterion 3 of the NRC Policy Statement.

LC0 During a DBA, a minimum of one containment cooling train and
one containment spray train are required to maintain the

.
containment peak pressure and temperature below the design

I limits (Ref. 4). Additionally, one containment spray train
is also required to remove iodine from the containment
atmosphere and maintain concentrations below those assumed
in the safety analysis. To ensure that these requirements

i are met, two containment spray trains and two containment
! cooling trains must be OPERABLE. Therefore, in the event of &
| an accident, at least one train in each system operates, W

assuming the worst case single active failure occurs.

Each Containment Spray System typically includes a spray
pump, spray headers, nozzles, valves, piping, instruments,
and controls to ensure an OPERABLE flow path capable of
taking suction from the RWST upon an ESF actuation signal
and manually transferring suction to the containment sump.

Each Containment Cooling System typically includes
demisters, cooling coils, dampers, fans, instruments, and
controls to ensure an OPERABLE flow path.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in ;

containment pressure and temperature requiring the operation 1

Iof the containment spray trains and containment cooling
trains. !

|

(continued) g
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Containment Spray and Cooling Systems
B 3.6.6

1

BASES
-

APPLICABILITY In MODES 5 and 6, the probability and consequences of these |

(continued) events are reduced due to the pressure and temperature |
limitations of these MODES. Thus, the Containment Spray
System and the Containment Cooling System are not' required
to be OPERABLE in MODES 5 and 6.

ACTIONS A.1

With one containment spray train inoperable, the inoperable
containment spray train must be restored to OPERABLE status
within 72 hours. In this Condition, the remaining OPERABLE
spray and cooling trains are adequate to perform the iodine
removal and containment cooling functions. The 72 hour
Completion Time takes into account the redundant heat
removal capability afforded by the Containment Spray
System, reasonable time for repairs, and low probability of
a DBA occurring during this period.

The 6 day portion of the Completion Time for Required
Action A.1 is based upon engineering judgment. It takes
into account the low probability of coincident entry intoO two Conditions in this Specification coupled with the low
probability of an accident occurring during this time.
Refer to Section 1.3, " Completion Times," for a more
detailed discussion of the purpose of the "from discovery of
failure to meet the LC0" portion of the Completion Time.

B.1

With one of the required containment cooling trains
inoperable, the inoperable required containment cooling
train must be restored to OPERABLE status within 72 hours.
The components in this degraded condition provide iodine
removal capabilities and are capable of providing at least j
100% of the heat removal needs. The 72 hour Completion Time I

was developed taking into account the redundant heat removal
capabilities afforded by combinations of the Containment
Spray System and Containment Cooling System, and the low
probability of a DBA occurring during this period.

1

.

!

: (continued)
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Containment Spray and Cooling Systems
B 3.6.6

BASES

ACTIONS B.1 (continued)

The 6 day portion of the Completion Time for Required
Action B.1 is based upon engineering judgment. I~t takes
into account the low probability of coincident entry into
two Conditions in this Specification coupled with the low
probability of an accident occurring during this time.
Refer to Section 1.3 for a more detailed discussion of the

| purpose of the "from discovery of failure to meet the LC0"
| portion of the Completion Time.
1

C.1 and C.2

| If the inoperable containment spray or cooling train cannot
be restored to OPERABLE status within the required!

Completion Time, the plant must be brought to a MODE in,

which the LC0 does not apply. To achieve this status, the'

! plant must be brought to at least MODE 3 within 6 hours and
! to MODE 5 within 84 hours. The allowed Completion Time of

6 hours is reasonable, based on operating experience, to
reach MODE 3 from full power conditions in an orderly manner
and without challenging plant systems. The extended
interval to reach MODE 5 allows additional time for
attempting restoration of the containment spray or cooling
train and is reasonable when considering the driving force
for a release of radioactive material from the Reactor
Coolant System is reduced in MODE 3.

f
; SURVEILLANCE SR 3.6.6.1
! REQUIREMENTS

Verifying the correct alignment for manual, power operated,
and automatic valves in the containment spray flow path
provides assurance that the proper flow paths will exist for

! Containment Spray System operation. This SR does not apply
|

to valves that are locked, sealed, or otherwise secured in
i position, since these were verified to be in the correct
i position prior to locking, sealing, or securing. This SR

does not require any testing or valve manipulation. Rather,'

it involves verification, through a system walkdown, that
those valves outside containment (only check valves are
inside containment) and capable of potentially being
mispositioned are in the correct position.

(continued)
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Containment Spray and Cooling Systems
B 3.6.6

BASES

SURVEILLANCE SR 3.6.6.2
REQUIREMENTS

(continued) Operating each pair of containment cooling fan units for
2 15 minutes ensures that all fan units are OPERABLE and
that all associated controls are functioning properly. It

also ensures that blockage or fan or motor failure can be
detected for corrective action. The 31 day Frequency was
developed considering the known reliability of the fan units
and controls, the two train redundancy available, and the
low probability of significant degradation of the
containment cooling train occurring between surveillances.
It has also been shown to be acceptable through operating
experience.

SR 3.6.6.3

Verifying that the NSCW flow rate to each pair of units (FR-
1818/1 & 2, FR-1819/1 & 2) is 2 1359 gpm provides assurance
that the design flow rate assumed in the safety analyses L

will be achieved (Ref. 4). The Frequency was developed
considering the known reliability of the Cooling Water

p System, the two train redundancy available, and the low
V probability of a significant degradation of flow occurring

between surveillances.

SR 3.6.6.4 i

Verifying each containment spray pump's developed head at
the flow test point is greater than or equal to the required ,

developed head ensures that spray pump performance has not !

degraded during the cycle. Flow and differential pressure
are normal tests of centrifugal pump performance required by |

'

Section XI of the ASME Code (Ref. 6). Since the containment
spray pumps cannot be tested with flow through the spray
headers, they are tested on recirculation flow. This test
confirms one point on the pump design curve and is
indicative of overall performance. Such inservice testing
confirms component OPERABILITY, trend performance, and
detect incipient failures by abnormal performance. The
Frequency of the SR is in accordance with the Inservice
Testing Program.

(continued)
()N%
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Containment Spray and Cooling Systems
B 3.6.6

BASES

SURVEILLANCE SR 3.6.6.5 and SR 3.6.6.6
REQUIREMENTS

(continued) These SRs require verification that each automatic
containment spray valve actuates to its correct position and
that each containment spray pump starts upon receipt of an
actual or simulated actuation of a containment High-3
pressure 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 an unplanned transient if the
Surveillances were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillances when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single surveillance may be
used to satisfy both requirements.

SR 3.6.6.7

This SR requires verification that each containment cooling
train actuates upon receipt of an actual or simulated safety
injection signal and operates at low speed. The 18 month .

Frequency is based on engineering judgment and has been |
shown to be acceptable through operating experience. See |
SR 3.6.6.5 and SR 3.6.6.6, above, for further discussion of
the basis for the 18 month Frequency.

SR 3.6.6.8

With the containment spray inlet valves closed and the spray
header drained of any solution, low pressure air or smoke
can be blown through test connections. This SR ensures that
each spray nozzle is unobstructed and provides assurance
that spray coverage of the containment during an accident is
not degraded. Due to the passive design of the nozzle, a
test at 10 year intervals is considered adequate to detect
obstruction of the nozzles.

(continued)
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Containment Spray and Cooling Systems
B 3.6.6

BASES (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 38,.GDC 39, GDC 40, GDC 41,
GDC 42, and GDC 43.

.

2. 10 CFR 50, Appendix K.

3. FSAR, Chapter 16.

4. FSAR, Section 6.2.

5. Not used.

6. ASME, Boiler and Pressure Vessel Code, Section XI.

!

!

!
|

O

,

|

i O
.

'
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| Hydrogen Recombiners

| B 3.6.7

B 3.6 CONTAINMENT SYSTEMS
i

| B 3.6.7 Hydrogen Recombiners
1

BASES ,

l

BACKGROUND The function of the hydrogen recombiners is to eliminate the
potential breach of containment due to a hydrogen oxygen
reaction.

Per 10 CFR 50.44, " Standards for Combustible Gas Control
Systems in Light-Water-Cooled Reactors" (Ref. 1), and
GDC 41, " Containment Atmosphere Cleanup" (Ref. 2), hydrogen
recombiners are required to reduce the hydrogen
concentration in the containment following a loss of coolant
accident (LOCA) or steam line break (SLB). The recombiners
accomplish this by recombining hydrogen and oxygen to form
water vapor. The vapor remains in containment, thus
eliminating any discharge to the environment. The hydrogen

. recombiners are manually initiated since flammable limits
| would not be reached until several days after a Design Basis
| Accident (DBA).

Two 100% capacity independent hydrogen recombiner systems
are provided. Each consists of controls located in the
control building, 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 4.1
volume percent (v/o) flammability limit. Two recombiners
are provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate
Engineered Safety Features bus, and is provided with a
separate power panel and control panel.

APPLICABLE The hydrogen recombiners provide for the capability of
SAFETY ANALYSES controlling the bulk hydrogen concentration in containment

to less than the lower flammable concentration of 4.1 v/o
following a DBA. This control would prevent a containment-

| wide hydrogen burn, thus ensuring the pressure and
| temperature assumed in the analyses are not exceeded. The

limiting DBA relative to hydrogen generation is a LOCA.

(continued)
:
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Hydrogen R: combiners
B 3.6.7

1

BASES

APPLICABLE Hydrogen may accumulate in containment following a LOCA as a
SAFETY ANALYSES result of:

(continued)
a. A metal steam reaction between the zirconium fuel rod

| cladding and the reactor coolant;

b. Radiolytic decomposition of water in the Reactor
Coolant System (RCS) and the containment sump;

c. Hydrogen in the RCS at the time of the LOCA (i.e.,
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to contaiw.ent spray and
Emergency Core Cooling System solutions.

To evaluate the potential for hydrogen accumulation in I

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.

(q Based on the conservative assumptions '.ised to calculate the
.

,j
hydrogen concentration versus time after a LOCA, the
hydrogen concentration in the primary containment would
reach 3.5 v/o about 6 days after the LOCA and 4.0 v/o about l

'2 days later if no recombiner was functioning (Ref. 3).
Initiating the hydrogen recombiners when the primary
containment hydrogen concentration reaches 3.5 v/o will
maintain the hydrogen concentration in the primary
containment below flammability limits. !

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
discussed above, a single recombiner is capable of limiting i

1the peak hydrogen concentration in containment to less than
4.0 v/o (Ref. 3). The Hydrogen Purge System is similarly
designed such that one of two redundant trains is an
adequate backup to the redundant hydrogen recombiners.

The hydrogen recombiners satisfy Criterion 3 of the NRC
Policy Statement.

i

|

| (O,/ (continued)
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Hydrogen Recombiners
B 3.6.7

BASES (continued) g
LC0 Two hydrogen recombiners must be OPERABLE. This ensures

operation of at least one hydrogen recombiner in the event
of a worst case single active failure.

,

Operation with at least one hydrogen recombiner ensures that
the post LOCA hydrogen concentration can be prevented from
exceeding the flammability limit.

APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to
control the hydrogen concentration within containment below
its flammability limit of 4.1 v/o following a LOCA, assuming
a worst case single failure.

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODES, the probability of an accident
requiring the hydrogen recombiners is low. Therefore, the
hydrogen recombiners are not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA
are low, due to the pressure and temperature limitations in i

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 i
reduced because a single failure in the OPERABLE recombiner
could result in reduced hydrogen control capability. The
30 day Completion Time is based on the availability of the
other hydrogen recombiner, the small probability of a LOCA |

or SLB occurring (that would generate an amount of hydrogen |
,

that exceeds the flammability limit), and the amount of time l'

i available after a LOCA or SLB (should one occur) for |

| operator action to prevent hydrogen accumulation from
exceeding the flammability limit.i

.

(continued)
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( Hydrogen Recombinars
| B 3.6.7
|

BASES

ACTIONS A.1 (continued)

! Required Action A.1 has been modified by a Note that states
| the provisions of LC0 3.0.4 are not applicable. 's aA
'

result, a MODE change is allowed when one recombiner is
inoperable. This allowance is based on the availability of
the other hydrogen recombiner, the small probability of a
LOCA or SLB occurring (that would generate an amount of
hydrogen that exceeds the flammability limit), and the
amount of time available after a LOCA or SLB (should one
occur) for operator action to prevent hydrogen accumulation
from exceeding the flammability limit.

B.1 and B.2

With two hydrogen recombiners inoperable, the ability to
perform the hydrogen control function via alternate
capabilities must be verified by administrative means within i

1 hour. The alternate hydrogen control capabilities are
provided by the containment Hydrogen Purge
System / Containment Air Dilution System. The 1 hour

! pd Completion Time allows a reasonable period of time to verify
that a loss of hydrogen control function does not exist.
In addition, the alternate hydrogen control system
capability must be verified every 12 hours thereafter to
ensure its continued availability. Both the initial
verification and all subsequent verifications may be
performed as an administrative check by examining logs or
other information to determine the availability of the
alternate hydrogen control system. It does not mean to
perform the Surveillances or other testing needed to
demonstrute OPERABILITY of the alternate hydrogen control
system. If the ability to perform the hydrogen control
function is maintained, continued operation is permitted
with two hydrogen recombiners inoperable for up to 7 days.
Seven days is a reasonable time to allow two hydrogen
recombiners to be inoperable because the hydrogen control
function is maintained and because of the low probability of
the occurrence of a LOCA that would generate hydrogen in the
amounts capable of exceeding the flammability limit.

|

|

|

(continued)

i
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Hydrogen R: combiners
B 3.6.7

!
l

BASES

1

ACTIONS C.1 '

| (continued)
| If the inoperable hydrogen recombiner(s) cannot be restored
I to OPERABLE status within the required Completion Time, the l

plant must be brought to a MODE in which the LC0 does not I

apply. To achieve this status, the plant must be brought to j
i at least MODE 3 within 6 hours. The Completion Time of
i 6 hours is reasonable, based on operating experience, to
! reach MODE 3 from full power conditions in an orderly manner
| and without challenging plant systems.

|

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS

| Performance of a system functional test for each hydrogen |
recombiner ensures the recombiners are operational and can|

attain and sustain the temperature necessary for hydrogen,

( recombination. In particular, this SR verifies that the
; minimum heater sheath temperature increases to 2 700 F in

s 90 minutes. After reaching 700*F, the power is increased
i

to maximum power for approximately 2 minutes and power is |
verified to be 2 60 kW.

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.

| 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 loss of power,
blockage of the internal flow, missile impact, 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.

(continued) g
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Hydrogen Recombiners
B 3.6.7

BASES

SURVEILLANCE SR 3.6.7.3
REQUIREMENTS

(continued) This SR requires performance of a resistance to g'round test
for each heater phase to ensure that there are no detectable
grounds in any heater phase. This is accomplished by
verifying that the resistance to ground for any heater phase
is 2 10,000 ohms.

The 18 month Frequency for this Surveillance was developed
considering the incidence of hydrogen recombiners failing
the SR in the past is low.

REFERENCES 1. 10 CFR 50.44.

2. 10 CFR 50, Appendix A, GDC 41.

3. Regulatory Guide 1.7, Revision 2.

O

!

O
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MSSVs
B 3.7.1

,

B 3.7 PLANT SYSTEMS

B 3.7.1 Main Steam Safety Valves (MSSVs)

~

BASES
.

BACKGROUND The primary purpose of the MSSVs is to provide overpressure
protection for the secondary system. The MSSVs also provide
protection against overpressurizing the reactor coolant
pressure boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant System (RCS) if
the preferred heat sink, provided by the Condenser and
Circulating Water System, is not available.

Five MSSVs are located on each main steam header, outside
containment, upstream of the main steam isolation valves, as
described in the FSAR, Section 10.3 (Ref. 1). The actual
MSSV capacity is 117% of rated steam flow at 110% of the <

steam generator design pressure. This meets the
requirements of the ASME Code, Section III (Ref. 2). The
MSSV design includes staggered setpoints, according to
Table 3.7.1-2 in the accompanying LCO, so that only the
needed valves will actuate. Staggered setpoints reduce the
potential for valve chattering that is due to steam pressure

Os insufficient to fully open all valves following a turbine
,

reactor trip.

APPLICABLE The design basis requirement is that secondary system
SAFETY ANALYSES pressure is limited to 110% of design pressure which is

specified in Reference 2. The actual design basis applied
for the MSSVs comes from Reference 6 and its purpose is to
limit the secondary system pressure to s 110% of design
pressure when passing 105% of design steam flow. This
design basis is sufficient to cope with any anticipated
operational occurrence (A00) 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*

FSAR, Section 15.2 (Ref. 3). Of these, the full power
turbine trip without steam dump is the limiting A00. This
event also terminates normal feedwater flow to the steam
generators.

Q (continued)'

V
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MSSVs
'

B 3.7.1

|

BASES

I
APPLICABLE The transient response for turbine trip without a direct I

SAFETY ANALYSES reactor trip from full power with all MSSVs OPERABLE l

(continued) presents no hazard to the integrity of the RCS or the Main |

Steam System. If a minimum reactivity feedback is assumed, |
the reactor is tripped on high pressurizer pressure. In |

this case, the pressurizer safety valves open, and RCS |
pressure remains below 110% of the design value. The MSSVs

'

also open to limit the secondary steam pressure.

If maximum reactivity feedback is assumed, the reactor is
tripped on overtemperature AT. The departure from nucleate
boiling ratio increases throughout the transient, and never i

drops below its initial value. Pressurizer relief valves l

and MSSVs are activated and prevent overpressurization in |
the primary and secondary systems. The MSSVs are assumed to |
have two active and one passive failure modes. The active !

failure modes are spurious opening, and failure to reclose I

once opened. The passive failure mode is failure to open
upon demand.

Operation with one or more MSSVs inoperable is permitted at
the reduced power levels specified in Table 3.7.1-1. If the
power levels specified in Table 3.7.1-1 are exceeded, the ,

OPERABLE MSSVs may not have sufficient capacity to preclude ;

primary and/or secondary overpressurization. The reduced |

power levels specified in Table 3.7.1-1 may be exceeded
during a turbine trip / loss of load transient due to the
effect of a positive Moderator Temperature Coefficient.
With a positive Moderator Temperature Coefficient, the
applicable safety analysis for the turbine trip / loss of load
event takes implicit credit for the reduced Neutron Flux
High Trip Setpoint to terminate the event and prevent
primary and secondary overpressurization.

The MSSVs satisfy Criterion 3 of the NRC Policy Statement.

LC0 The accident analysis requires five MSSVs per steam
generator to provide overpressure protection for design
basis transients occurring at 102% RTP. An MSSV will be
considered inoperable if it fails to open on demand. The
LC0 requires that five MSSVs be OPERABLE in compliance with
Reference 2 and the DBA analysis. This is because operation
with less than the full number of MSSVs requires limitations

(continued)
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MSSVs
B 3.7.1

BASES

LC0 on allowable THERMAL POWER (to meet ASME Code requirements
(continued) and the DBA analysis). These limitations are according to

Table 3.7.1-1 in the accompanying LCO, and Requirea
Action A.1. '

The OPERABILITY of the MSSVs is defined as the ability to
open within the setpoint tolerances, relieve steam generator
overpressure, and reseat when pressure has been reduced.
The OPERABILITY of the MSSVs is determined by periodic lift
setpoint testing in accordance with the Inservice Testing
Program.

The lift settings, according to Table 3.7.1-2 in the
accompanying LCO, correspond to ambient conditions of the
valve at nominal operating temperature and pressure.

. This LC0 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.

r APPLICABILITY In MODE I above 31% RTP, the number of MSSVs per steam
V] generator required to be OPERABLE must be according to

Table 3.7.1-1 in the accompanying LCO. Below 31% RTP in
MODES 1, 2, and 3, only two MSSVs per steam generator are
required to be OPERABLE. ;

1

In MODES 4 and 5, there are no credible transients requiring
the MSSVs. The steam generators are not normally used for
heat removal in MODES 5 and 6, and thus cannot be
overpressurized; there is no requirement for the MSSVs to be
OPERABLE in these MODES.

|

ACTIONS The ACTIONS table is modified by a Note indicating that i

separate Condition entry is allowed for each MSSV.

:

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 applicable THERMAL POWER.

Q (continued)
LJ
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i
BASES !

1

ACTIONS A.1 and A.2 (continued)

In addition to reducing power within 4 hours, the
requirement to reduce the Power Range Neutron Fldx-High Trip
Setpoint (NI-0041, NI-0042, NI-0043 and NI-0044) in 12 hours
is necessary to limit operation to the power levels
specified in Table 3.7.1-1 and ensure a timely reactor trip
in the event of a turbine trip / loss of load transient. If

the power levels specified in Table 3.7.1-1 are exceeded,
the OPERABLE MSSVs may not have sufficient capacity to
preclude primary and/or secondary overpressurization. The
reduced power levels specified in Table 3.7.1-1 may be
exceeded during a turbine trip / loss of load transient due to
the effect of a positive Moderator Temperature Coefficient.
With a positive Moderator Temperature Coefficient, the :
applicable safety analysis for the turbine trip / loss of load

- event takes implicit credit for the reduced Neutron Flux-
High Trip Setpoint to terminate the event and prevent 1

primary and secondary overpressurization. The allowed !
Completion Times to reduce power and reduce the Power Range !
Neutron Flux-High trip setpoint are reasonable based on Joperating experience to accomplish the Required Actions in ;

an orderly manner without challenging unit systems.

Operation with less than all five MSSVs OPERABLE for each i

!steam generator is permissible, if THERMAL POWER is limited
to less than the heat removal capacity of the remaining i
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 capacity 1

in that steam generator. For example, if one MSSV is |
inoperable in one steam generator, the relief capacity of '

that steam generator is reduced by approximately 29%. To
offset this reduction in relief capacity, energy transfer to
that steam generator must be similarly reduced by at least i

29%. This is accomplished by reducing THERMAL POWER by at
least 29%, which conservatively limits the energy transfer
to all steam generators to approximately 71% of total
capacity, 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. With a positive

!

(continued)
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BASES

ACTIONS A.1 and A.2 (continued)

moderator temperature coefficient, 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 used is consistent with '

the recommendations of the Westinghouse Nuclear Safety
Advisory Letter, NSAL-94-001, dated January 20, 1994
(Ref. 4). Additionally, the calculated values are reduced
by 9% to account for instrument and channel uncertainties.

B.1 and B.2

If the reactor power or the Power Fvinge Neutron Flux-High
Trip Setpoints cannot be reduced as required in |

'q Table 3.7.1-1 within the associated Completion Time, or if
,Q one or more steam generators have four or more MSSVs
! inoperable per steam generator, the unit must be placed in a

MODE in which the LC0 does not apply. To achieve this
status, the unit must be placed in at least MODE 3 within
6 hours, and in MODE 4 within 12 hours. The allowed

,
Completion Times are reasonable, based on operating !

| experience, to reach the required unit conditions from full '

power conditions in an orderly manner and without,

'

challenging unit systems.

| SURVEILLANCE SR 3.7.1.1
i REQUIREMENTS
f This SR verifies the OPERABILITY of the MSSVs by the

verification of each MSSV lift setpoint in accordance with
the Inservice Test Program and applicable ASME Code,
Section XI (Ref. 5) requirements. The ASME Code specifies
the necessary test activities and test intervals. As a
minimum, the testing will include:

i

A

(continued)4
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BASES

|

SURVEILLANCE SR 3.7.1.1 (continued)
| REQUIREMENTS
l a. Verification of the lift setpoint for each valve at an i

; interval not greater than once every 5 years'; and ;
1

b. If the valve is removed for lift setpoint testing, a ;

valve seat leakage test will be performed to verify
compliance with the owner's acceptance criteria.

Table 3.7.1-2 allows a + 2%/ - 3% setpoint tolerance for
OPERABILITY; however, the valves are reset to 1% during
the Surveillance to allow for drift.

This SR is modified by a Note that allows entry into and
operation in MODE 3 prior to performing the SR. The MSSVs
may be either bench tested or tested in situ at hot
conditions using an assist device to simulate lift pressure.
If the MSSVs are not tested at hot conditions, the lift
setting pressure shall be corrected to ambient conditions of
the valve at operating temperature and pressure.

,

;

REFERENCES 1. FSAR, Section 10.3.
|

2. ASME, Boiler and Pressure Vessel Code, Section III, !

Article NC-7000, Class 2 Components.

3. FSAR, Section 15.2. i

l
4. Westinghouse Nuclear Safety Advisory Letter, !

NSAL-94-001, dated January 20, 1994.

5. ASME, Boiler and Pressure Vessel Code, Section XIX.

6. Westinghouse Steam System Design Manual, SIP /10-1,
Revision 3, March 1978.

|

|
|

!

;

O
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B 3.7.2

B 3.7 PLANT SYSTEMS-

B 3.7.2 Main Steam Isolation Valves (MSIVs)

~

BASES
.

BACKGROUND The MSIV systems isolate steam flow from the secondary side ;
of the steam generators following a high energy line break i

(HELB). MSIV system closure terminates flow from the
unaffected (intact) steam generators.

The MSIV system consists of an MSIV and associated bypass
valve. Two MSIV systems are located in series in each main
steam line outside, but close to, containment. The MSIV
systems 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 system closure. Closing the MSIV systems
isolates each steam generator from the others, and isolates
the turbine, Steam Dump System, and other auxiliary steam
supplies from the steam generators.

l

The MSIV systems close on a main steam isolation signal |
p which can be generated by low steam line pressure, steam
V line pressure negative rate high, or high containment

pressure. The MSIVs fail closed on loss of control or
actuation power. The MSIVs may also be actuated manually.

Each MSIV has an MSIV bypass isolation valve. The bypass
valves are normally open and receive the same emergency
closure signal as do their associated MSIVs. The bypass
valves are normally left open to minimize condensation
buildup in the bypass lines. The bypass valves may be
manually closed. An OPERABLE MSIV system may consist of an
OPERABLE MSIV and an inoperable associated bypass valve )
provided the inoperable bypass valve is maintained closed.

,

A description of the MSIVs is found in the FSAR,
Section 10.3 (Ref. 1).

APPLICABLE The design basis of the MSIVs is established by the
SAFETY ANALYSES containment analysis for the large steam line break (SLB)

inside containment, discussed in FSAR, Section 6.2 (Ref. 2).

(O (continued)
%.]
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,

8 3.7.2
l

BASES

APPLICABLE It is also established by the aiialysis of the SL5 core
SAFETY ANALYSES response events presented in FSAR Subsections 15.1.5

(continued) (Ref. 3) and 15.4.9 (Ref. 4) and by the analysis of the
feedline break event presented in FSAR Subsection 15.2.8
(Ref. 5). The design basis of the MSIVs serves only a
safety function which is to preclude the blowdown of more
than one steam generator, assuming a single active component
failure (e.g., the failure of one MSIV to close on demand),
for any of the postulated events listed above. Closure of
the MSIVs isolates the break (either SLB or feedline) from
the unaffected steam generators. The MSIVs normally remain
open during power operation.

Because of the redundant design, i.e., two MSIVs per steam
line, multiple failures would have to occur in order for
more than one steam generator to blow down during an SLB or
feedline break event. Thus, the single failure of an MSIV
will not result in a more limiting transient for any of the
SLB or feedline break events. The closure of the MSIVs
occurs on either a low steam line pressure signal, a steam
line pressure negative rate - high signal, a high - high
containment pressure signal, or manually, isolating the
break from the unaffected steam generators.

The MSIVs operate under the following situations:
:

a. For any SLB inside containment, steam is discharged j
into containment from all steam generators until the '

MSIVs close. After MSIV closure, steam is discharged |
into containment from only the affected steam I

generator. Closure of the MSIVs isolates the break l
from the unaffected steam generators. This is also ;

true for the feedline break event in which feedwater j
from the faulted steam generator is discharged to !

containment. I

b. An SLB outside containment and upstream from the MSIVs |
is not a containment pressurization concern. It is a
concern with respect to offsite dose, although a break
in this short section of piping has a very low I

probability. A break upstream of the MSIV is limiting
with respect to the core response. SLBs from full
power and zero power conditions are analyzed to
demonstrate that the applicable acceptance criteria
are satisfied. A break in this location is also

|

|

(continued)
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B 3.7.2

O BASESv

APPLICABLE limiting with respect to the stcam releases used in
SAFETY ANALYSES meeting equipment qualification criteria. The failure

(continued) of an MSIV has no effect on the results of these
'

events.

c. A break downstream of the MSIVs will be isolated by
the closure of the MSIVs. This is not a limiting
scenario with respect to doses or with respect to the
core response analyses.

d. For a steam generator tube rupture, closure of the
MSIVs in the faulted loop isolates the ruptured steam
generator from the intact steam generators to minimize
radiological releases.

The MSIVs satisfy Criterion 3 of the NRC Policy Statement. ;

|

I
LCO This LC0 requires that two MSIV systems in each steam line

be OPERABLE. The MSIV systems are considered OPERABLE when
the isolation times are within limits, and they close on an
isolation actuation signal. An OPERABLE MSIV system mayO consist of an OPERABLE MSIV and inoperable associated bypass
valve provided the inoperable bypass valve is maintained
closed. |

This LCO provides assurance that the MSIV systems will
perform their design safety function to mitigate the
consequences of accidents that could result in offsite 1
exposures comparable to the 10 CFR 100 (Ref. 6) limits or
the NRC staff approved licensing basis.

APPLICABILITY The MSIV systems must be OPERABLE in MODE 1, and in MODES 2
and 3 except when one MSIV system in each steam line is
closed, when there is significant mass and energy in the RCS
and steam generators. When the MSIV systems are closed,
they are already performing the safety function.

In MODE 4, normally most of the MSIV systems are closed, and |
the steam generator energy is low.

(continued)
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|

BASES

APPLICABILITY In MODE 5 or 6, the steam generators do not contain much
(continued) energy because their temperature is below the boiling point

of water; therefore, the MSIVs are not required for ,

isolation of potential high energy secondary syst'em pipe l

breaks in these MODES.
I

!

ACTIONS ------------------------------NOTE--------------------------
A Note has been added to the ACTIONS to clarify the

,

application of the Completion Time rules. The Conditions of '

this Specification may be entered independently for each
steam line. The Completion Time (s) of the inoperable MSIV
systems will be tracked separately for each steam line
starting from the time the Condition was entered for that
steam line.
_.._____________ .... ______________________________________

A.1

With one MSIV system inoperable in one or more steam lines
in MODE 1, action must be taken to restore the MSIV system
to OPERABLE status within 72 hours. Some repairs to the
MSIV can be made with the unit at power. The 72 hour
Completion Time is reasonable, considering the low 1

probability of an accident occurring during this time period
that would require a closure of the MSIVs and the remaining
OPERABLE MSIV system in the steam line. This Completion

;

Time is consistent with other ESF systems that contain i

redundant trains of equipment. |

B.1

With two MSIV systems inoperable in one or more steam lines
in MODE 1, action must be taken to restore one MSIV system
to OPERABLE status in the affected steam line(s) within |
4 hours. In this condition, the affected steam line has no |
OPERABLE automatic isolation capability. The 4 hour
Completion Time allows for minor repair or trouble shooting
that may prevent a unit shutdown to MODE 2 and is reasonable
considering the low probability of an accident occurring
during this time period that would require a closure of the
MSIV systems and the reduction in potential for a plant
transient (shutdown to MODE 2) provided by the 4 hours
allowed for repairs.

(continued)
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MSIVs
B 3.7.2

BASES-

ACTIONS C.I
(continued)

If the MSIV system cannot be restored to OPERABLE status
within the stated Completion Time, the unit must'be placed
in a MODE in which the ACTIONS provide the option to close
the inoperable MSIV system and thus accomplish the system's
safety function. To achieve this status, the unit must be
placed in MODE 2 within 6 hours and Condition D or E
entered. The Completion Time is reasonable, based on
operating experience, to reach MODE 2 in an orderly manner
without challenging unit systems.t

,

. D.1
! l

! Required Action D.1 applies when one or more steam lines j
have a single inoperable MSIV system in MODE 2 or 3. l

!

| Since the MSIV systems are required to be OPERABLE in
! MODES 2 and 3, the inoperable MSIV system may either be

restored to OPERABLE status or the affected steam line!
' isolated by closing one MSIV system in that line. When i

closed, the MSIVs are already in the position required by%

( the assumptions in the safety analysis.

The 7 day Completion Time is reasonable considering the
remaining OPERABLE redundant MSIV system in each affected
steam line.

i For inoperable MSIV systems that cannot be restored to
OPERABLE status within the specified Completion Time, and
the steam line is isolated by a closed MSIV system, the MSIV

, systems 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
system status indications available in the control room, and
other administrative controls, to ensure that these valves
are in the closed position.

E.I

With two MSIV systems inoperable in one or more steam lines
in MODE 2 or 3, action must be taken to restore one MSIV

,

,p (continued)
Y
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B 3.7.2

BASES

ACTIONS E.1 (continued)

system to OPERABLE status or verify one MSIV system closed
in the affected steam line(s) within 4 hours. In'this
condition, the affected steam line has no OPERABLE automatic
isolation capability. Verifying one MSIV system closed
ensures the safety function is accomplished for that steam
line. The 4 hour Completion Time is reasonable considering
the low probability of an accident occurring during this
time period that would require a closure of the MSIV
systems.

For inoperable MSIV systems that cannot be restored to
OPERABLE status and are closed, the MSIV system must be
verified closed on a periodic basis. Verification of MSIV
system closure on a periodic basis 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 system indications
available in the control room, and other administrative
controls, to ensure that these valves are in the closed
position.

F.1 and F.2

If the MSIV systems 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 LC0 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
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

This SR verifies that MSIV and bypass valve closure time is
s; 5 seconds on an actual or simulated actuation signal. The
MSIV closure time is assumed in the accident and containment
analyses. This Surveillance is normally performed upon
returning the unit to operation following a refueling
outage.

(continued)
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MSIVs
B 3.7.2

BASES

SURVEILLANCE SR 3.7.2.1 (continued)
REQUIREMENTS .

The Frequency is in accordance with the Inservice Testing
Program. Operating experience has shown that these:

i components usually pass the Surveillance when perfomed in
accordance with the Inservice Testing Program. Therefore,r

| the Frequency is acceptable from a reliability standpoint.

| This SR is modified by a Note that allows entry into and |

operation in MODE 3 prior to perfoming the SR. If desired, !
'this allows a delay of testing until MODE 3, to establish

conditions consistent with those under which the acceptance
criterion was generated.

I
l

REFERENCES 1. FSAR, Section 10.3.

2. FSAR, Section 6.2. i

3. FSAR, Subsection 15.1.5.

4. FSAR, Subsection 15.4.9.
:

5. FSAR, Subsection 15.2.8.

i 6. 10 CFR 100.11.
i,

7. ASME, Boiler and Pressure Vessel Code, Section XI. j

i

|
l
!

! O
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MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

gB 3.7 PLANT SYSTEMS

B 3.7.3 Main Feedwater Isolation Valves (MFIVs) and Main Feedwater i
Regulation Valves (MFRVs) and Associated Bypass Valves

BASES

l
BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary

side of the steam generators following a high energy line
break (HELB). The safety related function of the MFRVs is !

to provide the second isolation of MFW flow to the secondary i

side of the steam generators following an HELB. Closure of
the MFIVs and associated bypass valves or MFRVs and
associated bypass valves terminates flow to the steam
generators, terminating the event for feedwater line breaks
(FWLBs) occurring upstream of the MFIVs or MFRVs. 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 and associated
bypass valves, or MFRVs and associated bypass valves,
effectively terminates the addition of feedwater to an
affected steam generator, limiting the mass and energy
release for steam line breaks (SLBs) or FWLBs inside
containment, and reducing the cooldown effects for SLBs.

The MFIVs and associated bypass valves, or MFRVs and
associated bypass valves, 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 auxiliary
feedwater (AFW) to the intact loops.

One MFIV and associated bypass valve, and one MFRV and its
associated bypass valve, are located on each MFW line,
outside but close to containment. The MFIVs and MFRVs are
located upstream of the AFW injection point so that AFW may
be supplied to the steam generators following MFIV or MFRV
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 j
steam generator following either an SLB or FWLB.

1

1 |
|

I

(continued)
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MFIVs and MFRVs and Associated Bypass Valycs
'B 3.7.3

BASES

BACKGROUND The MFIVs and associated bypass valves, and MFRVs and I

(continued) associated bypass valves, close on receipt of a T.,,- Low 1

coincident with reactor trip (P-4), steam generator water
level - high high, or SI signal. They may also be actuated
manually. In addition to the MFIVs and associated bypass
valves, and the MFRVs and associated bypass valves, a check
valve is available. The check valve isolates the feedwater
line, penetrating containment, and ensures that the
consequences of events do not exceed the capacity of the
containment heat removal systems.

,

| A description of the MFIVs and MFRVs is found in the FSAR,
Subsection 10.4.7 (Ref. 1).

'

APPLICABLE The design basis of the MFIVs and MFRVs is established by
SAFETY ANALYSES the analyses for the large SLB. It is also influenced by

i

the accident analysis for the large FWLB. Closure of the '

MFIVs and associated bypass valves, or MFRVs and associated
bypass valves, may also be relied on to terminate an SLB for

I 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 an MFIV, MFRV, or the associated bypass valves 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 MFRVs satisfy Criterion 3 of the NRC Policy
Statement.

| LC0 This LC0 ensures that the MFIVs, MFRVs, and their associated
| bypass valves 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. |

:

/G (continued),v
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MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

gBASES

LC0 This LCO requires that four MFIVs and associated bypass
(continued) valves and four MFRVs and associated bypass valves be

OPERABLE. The MFIVs and MFRVs and the associated bypass
valves are considered OPERABLE when isolation timbs are
within limits and capable of closing on an isolation
actuation signal.

Failure to meet the LC0 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 occurs due to
an excess feedwater flow event, failure to meet the LC0 may
result in the introduction of water into the main steam
lines.

APPLICABILITY The MFIVs and MFRVs and the associated bypass valves must be
OPERABLE whenever there is significant 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 and
2, the MFIVs and MFRVs and the associated bypass valves are
required to be OPERABLE to limit the amount of available
fluid that could be added to containment in the case of a
secondary system pipe break inside containment. When the
valves are closed and de-activated or isolated by a closed
manual valve, they are already performing their safety
function.

In MODES 3, 4, 5, and 6, steam generator energy is low.
Therefore, the MFIVs, MFRVs, and the associated bypass
valves are normally closed since MFW is not required.

ACTIONS The ACTIONS table is modified by a Note indicating that
separate Condition entry is allowed for each valve.

1

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

(continued) g
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MFIVs and MFRVs and Associated Bypass Valvss
B 3.7.3 i

BASES

ACTIONS A.1 and A.2 (continued)

within 72 hours. When these valves are closed or isolated,
the required safety function is being performed. ' ;

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. ;

IInoperable 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 i

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

B.1 and B.2

With one MFRV in one or more flow paths inoperable, action
must be taken to restore the affected valves to OPERABLE
status, or to close or isolate inoperable affected valves
within 72 hours. When these valves are closed or isolated,
the required safety function is being performed.

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 MFRVs, that are closed or isolated, must be i

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 i

of valve status indications available in the control room,

and other administrative controls to ensure that the valves
are closed or isolated.

(continued)
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ACTIONS C.1 and C.2
(continued)

With one associated bypass valve in one or more flow paths
inoperable, action must be taken to restore the a'ffected
valves to OPERABLE status, or to close or isolate inoperable
affected valves within 72 hours. When these valves are
closed or isolated, the required safety function is being
performed.

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 associated bypass valves that are closed or-

isolated must be verified on a periodic basis that they are
closed or isolated. This is necessary to ensure that the
assumptions in the safety analysis remain valid. The 7 day
Completion Time is reasonable, based on engineering
judgment, in view of valve status indications available in
the control room, and other administrative controls, to
ensure that these valves are closed or isolated.

D.1

With the combination of inoperable MFIVs, MFRVs, and bypass
valves such that a feedwater line has no OPERABLE isolation
system, action must be taken to restore one of the redundant
isolation systems to OPERABLE status or isolate the affected
feedwater line within 8 hours. With one isolation system
restored to OPERABLE status, operation may continue with any
remaining inoperable valves being addressed by the
appropriate Condition (s) (A, B, and/or C) of this LC0. With
the affected feedwater line isolated, the safety function of
the isolation system is accomplished and power operation is
limited accordingly. The Completion Time is reasonable
considering the low probability of an event occurring that
would require feedwater isolation during this time, and that
in most cases, the only action necessary for system
restoration would be to close and deactivate a valve.

(continued)
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MFIVs and MFRVs and Asscciated Bypass Valvas
B 3.7.3

BASES

ACTIONS D.1 (continued)
~

The tem isolation system as used in this Condition consists
of an MFIV and associated bypass valve or an MFRV'and
associated bypass valve. An OPERABLE system may include
inoperable valve (s) provided the inoperable valves are
closed and deactivated. This is acceptable since the closed
isolation valve (s) are performing their intended safety
function. Since the MODE of Applicability excepts valves
that are closed and deactivated, the LC0 is no longer
applicable to those valves.

E.1 and E.2

If the MFIV(s) and MFRV(s) and the associated bypass
valve (s) cannot be restored to OPERABLE status, or closed,
or isolated within the associated Completion Time, the unit
must be placed in a MODE in which the LC0 does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours. The allowed Completion Time is
reasonable, based on operating experience, to reach the

f required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.

SURVEILLANCE SR 3.7.3.1
REQUIREMENTS

This SR verifies that the closure time of each MFIV, MFRV,
and associated bypass valves is s 5 seconds on an actual or
simulated actuation signal. The MFIV and MFRV 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.

This surveillance is modified by a Note that allows entry
into and operation in MODE 2 prior to performing the SR.

The Frequency for this SR is in accordance with the
Inservice Testing Program. Operating experience has shown
that these components usually pass the Surveillance when
performed in accordance with the Inservice Testing Program.

0
-

(continued)
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MFIVs and MFRVs and Associated Bypass Valycs
B 3.7.3

|

BASES (continued)

REFERENCES 1. FSAR, Subsection 10.4.7.

2. ASME, Boiler and Pressure Vessel Code, Section XI.

|

9

.

I
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j
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|
|

| |
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ARVs I

B 3.7.4

O) 8 3.7 PLANT SYSTEMS
R.

B 3.7.4 Atmospheric Relief Valves (ARVs)

BASES
.

BACKGROUND The ARVs provide a method for cooling the unit to residual
heat removal (RHR) entry conditions should the preferred
heat sink via the Steam Dump System to the condenser not be
available, as discussed in the FSAR, Section 10.3 (Ref.1).
This is done in conjunction with the Auxiliary Feedwater
System providing cooling water from the condensate storage
tank (CST). The ARVs may also be required to meet the,

design cooldown rate during a normal cooldown when steam
pressure drops too low for maintenance of a vacuum in the
condenser to permit use of the Steam Dump System.

One ARV line for each of the four steam generators is
provided. Each ARV line consists of one ARV and an
associated block valve.

The ARVs are provided with upstream block valves to permit
their being tested at power, and to provide an alternate

O means of isolation. The ARVs are equipped with
C) electrohydraulic actuators to permit control of the cooldown

rate.

Each ARV is provided with a pressurized gas (nitrogen)
accumulator. The accumulator is sized to provide sufficient
hydraulic power to operate the ARVs for one full stroke.

A description of the ARVs is found in Reference 1. The ARVs
are powered from Class 1E sources. In addition, hand pumps
are provided for local manual operation.

APPLICABLE The ARVs provide an alternate method for cooling the unit to
SAFETY ANALYSES RHR entry conditions whenever the preferred heat sink via

the steam dumps to the condenser is unavailable. The
limiting design basis for the ARVs is established by the
Steam Generator Tube Rupture (SGTR) event, FSAR, Subsection
15.6.3 (Ref. 2). The SGTR event is analyzed to determine
that the offsite radiological doses remain less than the
guideline values. The SGTR event assumes a coincident loss
of offsite power, which is conservative with respect to the

(] (continued)
%j
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ARVs
B 3.7.4

BASES

APPLICABLE offsite radiological doses, and a most limiting single
SAFETY ANALYSES failure. The loss of offsite power assumption results in

(continued) the ARVs being relied on to reduce RCS temperature to
recover from an SGTR and also to reduce RCS tempe'rature and
pressure to RHR entry conditions. In addition, the SGTR
analysis considers SG overfill. SG overfill during an SGTR
event is a concern due to the potential liquid release via
the ARV or Main Steam Safety Valves (MSSVs) to the
atmosphere that must be assumed and the resulting increase
in the offsite radiological dose. The limiting single
failure with respect to SG overfill is the failure of one
ARV on an intact SG to open when required for cooldown of
the RCS. The analysis assumes three ARVs are OPERABLE at
the start of the event. One of the ARVs is on the ruptured
SG, another ARV is assumed to fail to open, and the
remaining ARV is used to perform the RCS cooldown. The
analysis shows that cooldown using a single ARV results in a
small amount of SG overfill. The offsite radiological dose
analysis conservatively assumes this liquid overfill is
released to the atmosphere via the ARV or the MSSVs.
However, the volume of the predicted overfill is so small
compared to the volume of main steam piping that it is not
required to assume any liquid is relieved by the ARV or
MSSVs. In addition, the predicted SG overfill will not
result in any mechanical or structural failure since the
Main Steam System lines and associated supports are designed
to support water filled conditions. Although the failure of
one ARV to open results in some SG overfill, it does not
represent the most limiting single failure with respect to
offsite radiological doses. The failure open of the ARV on
the ruptured SG is the limiting failure for offsite
radiological doses. This failure results in an uncontrolled
depressurization of the ruptured SG until the local manual
isolation valve for that ARV is closed. This failure
maximizes the activity release from the ruptured SG to the
atmosphere.

The recovery from the SGTR requires a rapid cooldown to
establish adequate subcooling as a necessary step to allow
depressurization of the RCS to terminate the primary to
secondary break flow in the ruptured steam generator. The
time required to terminate the primary to secondary break
flow in the SGTR event is more critical than the time
required to cool the RCS down to RHR conditions for this

'

(continued)
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B 3.7.4

BASES

APPLICABLE event and other accident analyses. After primary to
| SAFETY ANALYSES secondary break flow termination, it is assumed that one ARV

(continued) on an intact SG is used to cool the RCS down to 350 F, at
the maximum allowable cooldown rate of 100 F/ hour.

| The offsite radiological dose analyses show that the failure
open of the ARV on the ruptured SG represents the limiting
single failure. The resulting offsite radiological doses at
the exclusion area boundary, low population zone, and
control room are well within the allowable guidelines asi

| specified by Standard Review Plan 15.6.3 and 10 CFR 100. A
detailed description of the SGTR analyses can be found in
WCAP-11731 and associated supplements (Ref. 3).

The ARVs are equipped with manual block valves in the event
an ARV spuriously fails open or fails to close during use.

The ARVs satisfy Criterion 3 of the NRC Policy Statement.

LC0 Three ARV lines are required to be OPERABLE. One ARV line;

; g is required from each of three steam generators to ensure
! .) that at least one ARV 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 ARV line on an unaffected steam generator. A
block valve for each required ARV must be OPERABLE to
isolate a failed open ARV line.

Failure to meet the LC0 can result in the inability to cool
the unit to RHR entry conditions following an SGTR event in

| which the condenser is unavailable for use with the Steam
Dump System.

| An ARV is considered OPERABLE when it is capable of
providing controlled relief of the main steam flow and
capable of fully opening and closing on demand.

APPLICABILITY In MODES 1, 2, and 3, the ARVs are required to be OPERABLE.

| In MODE 4, the pressure and temperature limitations are such
| that the probability of an SGTR event requiring ARV

operation is low. In addition, the RHR system is available

i

(continued)

i
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B 3.7.4

BASES

APPLICABILITY to provide the decay heat removal function in MODE 4.
(continued) Therefore, the ARVs are not required OPERABLE in MODE 4 to

satisfy the safety analysis assumptions of the DB,A.
However, the capability to remove decay heat froni an SG
required OPERABLE in MODE 4 by LC0 3.4.6, "RCS Loops - MODE
4" is implicit in the requirement for an OPERABLE SG and may
require the associated ARV be capable of removing that heat
if the normal decay heat removal system (steam dump) is not
available.

In MODE 5 or 6, an SGTR is not a credible event.

ACTIONS A.1

With one required ARV line inoperable, action must be taken ,

to restore OPERABLE status within 30 days. The 30 day I
Completion Time is reasonable considering the low '

probability of an SGTR event coincident with a loss of
offsite power requiring the use of the ARVs and the
radundant capability afforded by the remaining OPERABLE ARV
lines, a nonsafety grade backup in the Steam Dump System,
and M5SVs. Required Action A.1 is modified by a Note

iindicsting that LC0 3.0.4 does not apply.

B.1

With two or more required ARV lines inoperable, action must |
be taken to restore all but one required ARV line to
OPERABLE status. Since the block valve can be closed to
isolate an ARV, some repairs may be possible with the unit
at power. The 24 hour Completion Time is reasonable to

,

|

repair inoperable ARV lines, based on the availability of
the Steam Dump System and MSSVs, and the low probability of
an event occurring during this period that would require the
ARV lines.

C.1 and C.2,

If the ARV lines cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be
placed in a MODE in which the LC0 does not apply. To

(continued)
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ARVs
B 3.7.4

BASES

ACTIONS C.1 and C.2 (continued)

achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 4 within 18 ho'urs. 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 3.7.4.1
REQUIREMENTS

To perform a controlled cooldown of the RCS, the ARVs must
be able to be opened either remotely or locally and
throttled through their full range. This SR ensures that
the ARVs are tested through a full control cycle at least
once per fuel cycle. Performance of inservice testing or
use of an ARV 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.

REFERENCES 1. FSAR, Section 10.3.

2. FSAR, Subsection 15.6.3.

3. WCAP-11731, LOFTTR2 Analysis for a Steam Generator
Tube Rupture Event for the Vogtle Electric Generating
Plant Units 1 and 2, January 1988, and Westinghouse
letter GP-16301, J. L. Tain to C. K. McCoy, SGTR l

Analysis to Support Three ARVs Operable, dated
March 22, 1995.
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|AFW System
B 3.7.5

8 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 separate and independent suction
lines from the condensate storage tank (CST) (LC0 3.7.6) and
pump to the steam generator secondary side via separate and
independent connections to the main feedwater (MFW) piping
outside containment. The steam generators function as a
heat sink for core decay heat. The heat load is dissipated
by releasing steam to the atmosphere from the steam
generators via the main steam safety valves (MSSVs)
(LC0 3.7.1) or atmospheric relief valves (LC0 3.7.4). If
the main condenser is available, steam may be released via
the steam dump valves and recirculated to the CST.

The AFW System consists of two motor driven AFW pumps and
one steam turbine driven pump configured into three trains.
Each motor driven pump provides 100% of AFW flow capacity, &
and the turbine driven pump provides 200% of the required W
capacity to the steam generators, as assumed in the accident
analysis. The pumps are equipped with independent
recirculation lines to prevent pump operation against a
closed system. Each motor driven AFW pump is powered from
an independent Class 1E power supply and feeds two steam
generators, although each pump has the capability to be
realigned by local manual valve alignment to feed other
steam generators. The steam turbine driven AFW pump
receives steam from two main steam lines upstream of the
main steam isolation valves. Each of the steam feedlines
will supply 100% of the requirements of the turbine driven
AFW pump.

The AFW System is capable of supplying feedwater to the
steam generators during normal unit startup, shutdown, and
hot standby conditions.

The turbine driven AFW pump supplies a common header capable
of feeding all steam generators with DC powered control
valves actuated to the appropriate steam generator by the
Engineered Safety Feature Actuation System (ESFAS). One

(continued)
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AFW System '

B 3.7.5 ,

!

BASES

i

BACKGROUND pump at full flow is sufficient to remove decay heat and
(continued) cool the unit to residual heat removal (RHR) entry

conditions. Thus, the requirement for diversity ,in motive
power sources for the AFW System is met. :

!

The AFW System is designed to supply sufficient water to the
steam generator (s) to remove decay heat with steam generator
pressure at the setpoint of the MSSVs. Subsequently, the ;

AFW System supplies sufficient water to cool the unit to RHR
entry conditions, with steam released through the ARVs.

The AFW System actuates automatically on steam generator
water level - low - low by the ESFAS (LC0 3.3.2). The i
system also actuates on loss of offsite power, safety !

injection, or trip of all MFW pumps. ]

The AFW System is discussed in the FSAR, Subsection 10.4.9
(Ref.1). i:

APPLICABLE The AFW System mitigates the consequences of any event with
SAFETY ANALYSES loss of normal feedwater.

The design basis of the AFW System is to su) ply water to the
steam generator to remove decay heat and otler residual heat
by delivering at least the minists required flow rate to the
steam generators at pressures cc.rrespondirg to the lowest
steam generator safety valve set pressure plus 3%.

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 and line breaks. The OPERABILITY of the AFW
system in MODE 4 is not assumed in the safety analysis.

The limiting Design Basis Accidents (DBAs) and transients
for the AFW System are as follows:

|

a. Feedwater Line Break (FWLB); and
i

b. Loss of MFW.

)

(continued)
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B 3.7.5

BASES

APPLICABLE In addition, the minimum available AFW flow and system
SAFETY ANALYSES characteristics are serious considerations in the analysis

(continued) of a small break loss of coolant accident (LOCA).,

The AFW System design is such that it can perform its
function following an FWLB between the MFW isolation valves
and containment, 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, the ESFAS
logic may not detect the affected steam generator if the
backflow check valve to the affected MFW header worked
properly. One motor driven AFW pump would deliver to the
broken MFW header (limited by flow restrictor installed in
the AFW line) until the problem was detected, and flow
terminated by the operator. Sufficient flow would be
delivered to the intact steam generators by the other AFW
line and the redundant AFW pump.

lThe 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 power. DC power operated valves
are provided for each AFW line to control the AFW flow to I

each steam generator. '

)
The AFW System satisfies the requirements of Criterion 3 of
the NRC Policy Statement.

|

LC0 This LC0 provides assurance that the AFW System will perform j

its design safety function to mitigate the consequences of I

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

(continued)
|
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AFW System
B 3.7.5

BASES

LC0 paths required to provide redundant AFW flow to the steam
(continued) 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 each of two main steam lines upstream of
the MSIVs, and shall be capable of supplying AFW to any of
the steam generators. The piping, valves, instrumentation,
and controls in the required flow paths also are required to
be OPERABLE. The AFW pumphouse ESF supply fans and
associated dampers must be OPERABLE to support operation of
the motor driven pumps, and the ESF outside air intake and
exhaust dampers must be OPERABLE to support operation of the
turbine driven pump.

Although the AFW System can be used in MODE 4 to add to SG
inventory when the SG is being used to support RCS
operability requirements in accordacce with LC0 3.4.6, the
LC0 does not require the AFW System to be OPERABLE in
MODE 4.

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 MODE 4 the AFW System may be used for heat removal via
the steam generators, but is not required since the RHR
System is available in this MODE.

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 7 days. The 7 day Completion Time is
reasonable, based on the following reasons:

a. The redundant OPERABLE steam supply to the turbine
driven AFW pump;

(continued)
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AFW System |

B 3.7.5 |

hBASES

ACTIONS A.1 (continued)

b. The availability of redundant OPERABLE motor, driven |
AFW pumps; and |

c. The low probability of an event occurring that |

requires the inoperable steam supply to the turbine I

driven AFW pump. |

The second Completion Time for Required Action A.1
establishes a limit on the maxinum 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 LC0. This limit is considered
reasonable for situations in which Conditions A and B are
entered concurrently. The AND connector between 7 days and
10 days dictates that both Completion Times apply
simultaneously, and the more restrictive must be met.

B.1

With one of the required AFW trains (pump or flow path)
inoperable for reasons other than Condition A, action must
be taken to restore OPERABLE status within 72 hours. This
Condition includes the loss of two steam supply lines to the
turbine driven AFW pump. The 72 hour Completion Time is
reasonable, based on redundant capabilities afforded by the
AFW System, time needed for repairs, and the low probability
of a DBA occurring during this time period.

The second Completion Time for Required Action B.1
establishes a limit on the maximum time allowed for any
combination of Conditions to be inoperable during any
continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time
allowed in this specified Condition after discovery of
failure to meet the LCO. This limit is considered
reasonable for situations in which Conditions A and B are

!

(continued)
!
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E,3.7.5

BASES

ACTIONS B.1 (continued)

entered concurrently. The AND connector between 72 hours
and 10 days dictates that both Completion Times a' plyp
simultaneously, and the more restrictive must be met.

I

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, the unit must be placed in a MODE in which the
LC0 does not apply. To achieve this status, the unit must i
be placed in at least MODE 3 within 6 hours, and in MODE 4 1

within 12 hours. i

- 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, AFW is not required since RHR is available.

D.1

If all three AFW trains are inoperable, the unit is in a
seriously degraded condition with no safety related means
for conducting a cooldown, and only limited means for
conducting a cocidown 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 j
!

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 j

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.

l .

\ (continued)
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BASES (continued)

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. The correct position is
the position of the vahes necessary to support the
operational needs of tne plant at that time, including
during low power operation and surveillance testing,
provided that the requirements of the Technical
Specification safety analysis are met. This SR does not
apply to valves that are locked, sealed, or otherwise
secured in position, since they are verified to be in the
correct position prior to locking, sealing, or securing.
This SR also does not apply to valves that cannot be
inadvertently misaligned, such as check valves. This

- Surveillance does not require any testing or valve
manipulation; rather, it involves verification that those
valves capable of being mispositioned are in the correct
position.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve &
operation, and ensures correct valve positions. W

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. 2). Because it is
undesirable to introduce cold AFW into the steam generators
while they are operating, this testing is performed on
recirculation flow. This test confirms one point on the
pump design curve and is indicative of overall performance.
Such inservice tests confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating -

abnormal performance. Performance of inservice testing
discussed in the ASME Code, Section XI (Ref. 2) (only
required at 3 month intervals) satisfies this requirement.!

| The 31 day frequency on a STAGGERED TEST BASIS results in

(continued)
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B 3.7.5

BASES'

SURVEILLANCE SR 3.7.5.2 (continued)
REQUIREMENTS

testing each pump once every 3 months, as required by
'

Ref. 2.

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.

SR 3.'.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 J;

| ] under the conditions that apply during a unit outage and the
. L 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.

SR 3.7.5.4
.

This SR verifies that the AFW pumps will start in the event )
| of any accident or transient that generates an ESFAS by |

| demonstrating that each AFW pump starts automatically on an
actual or simulated actuation signal. The 18 monthi

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.

|

(continued)
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SURVEILLANCE SR 3,7.5.5 and SR 3.7.5.6

REQUIREMENTS
(continued) These surveillances demonstrate that each AFW pumphouse ESF

supply fan 1/2-1593-87-001 and 1/2-1593-87-002 and
associated shutoff dampers actuate to their correct position
on a simulated or actual high room temperature signal, and
that the ESF outside air intake and exhaust dampers for the
turbine-driven AFW pump actuate to the correct position on a
simulated or actual turbine-driven AFW pump automatic start
signal. These HVAC systems provide ventilation to limit the
air temperature in the AFW pump rooms and are required to
support the OPERABILITY of the associated AFW pump. The
frequency of 18 months has been shown to be adequate to
verify the required equipment actuations based on operating
experience and is consistent with similar component
actuation testing requirements for other ESF systems.

REFERENCES 1. FSAR, Subsection 10.4.9.

2. ASME, Boiler and Pressure Vessel Code, Section XI.

O

/

!

1

!
|

|
|

O'
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B 3.7.6

B 3.7 PLANT SYSTEMS

B 3.7.6 CondensateStorageTank(CST)

BASES
,

BACKGROUND The two CSTs (V4001 and V4002) provide redundant safety
grade sources of water to the steam generators for removing
decay and sensible heat from the Reactor Coolant System
(RCS). The CSTs provide a passive flow of water, by
gravity, to the Auxiliary Feedwater (AFW) System
(LC03.7.5). The steam produced is released to the
atmosphere by the main steam safety valves or the
atmospheric dump valves.

When the main steam isolation valves are open, the preferred
means of heat removal is to discharge steam to the condenser
by the nonsafety grade path of the steam dump valves. The
condensed steam is returned to the CST. This has the
advantage of conserving condensate while minimizing releases
to the environment.

Because the CST is a principal component in removing
p residual heat from the RCS, it is designed to withstand
d earthquakes and other natural phenomena, including missiles

that might be generated by natural phenomena. The CST is
designed to Seismic Category I to ensure availability of the
feedwater supply.

A description of the CST is found in the FSAR,
Subsection 9.2.6 (Ref. 1).

APPLICABLE The CST provides cooling water to remove decay heat and to
SAFETY ANALYSES cool down the unit following all events in the accident

analysis as discussed in the FSAR, Chapters 6 and 15
(Refs. 2 and 3, respectively). For anticipated operational
occurrences and accidents that do not affect the OPERABILITY
of the steam generators, the analysis assumption is
generally 60 minutes at M0DE 3, steaming through the MSSVs,
followed by a cooldown to residual heat removal (RHR) entry
conditions.

The limiting event for the condensate volume is the large
feedwater line break coincident with a loss of offsite

(continued)
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CST
B 3.7.6

BASES

APPLICABLE power. Single failures that also affect this event include
SAFETY ANALYSES the following:

(continued)
a. Failure of the diesel generator powering the' motor

driven AFW pump to the unaffected steam generator
(requiring additional steam to drive the remaining AFW
pump turbine); and

b. Failure of the steam driven AFW pump (requiring a
longer time for cooldown using only one motor driven
AFW pump).

These are not usually the limiting failures in terms of
consequences for these events.

A nonlimiting event considered in CST inventory
determinations is a break in either the main feedwater or
AFW line near where the two join. This break has the
potential for dumping condensate until terminated by
operator action, since the Auxiliary Feedwater Actuation
System would not detect a difference in pressure between the
steam generators for this break location. This loss of
condensate inventory is partially compensated for by the &
retention of steam generator inventory. W
The CST satisfies Criterion 3 of the NRC Policy Statement.

LC0 To satisfy accident analysis assumptions, the CST must
contain sufficient cooling water to remove decay heat for
60 minutes following a reactor trip from 102% RTP, and then
to cool down the RCS to RHR entry conditions, assuming a
coincident loss of offsite power and the most adverse single
failure. In doing this, it must retain sufficient water to
ensure adequate net positive suction head for the AFW pumps
during cooldown, as well as account for any losses from the ]steam driven AFW pump turbine, or before isolating AFW to a

1

broken line. |

The CST level required is equivalent to a usable volume of|

2 340,000 gallons (66% instrument span) which is based on
holding the unit in MODE 3 for 4 hours, followed by a 5 hour
cooldown to RHR entry conditions at 50 F/ hour with one,

| Reactor Coolant Pump in operation. This basis is

(continued)

:
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B 3.7.6'

BASES

LC0 established in Reference 4 and exceeds the volume required
(continued) by the accident analysis. .

The OPERABILITY of the CST is determined by maintaining the
tank level at or above the minimum required level. Either
CST V4001 or CST V4002 may be used to satisfy the LC0

' requirement.

In order for a single CST to meet the LC0 requirements
stated above, design modifications are required to allow
alignment of the AFW pumps mini-flow lines to the CST to
which the pump suction is aligned. Prior to the
implementation of the design modification, LC0 3.7.6a shall

,

be applicable. Prior to completion of the design'

| modification the volume of water required to satisfy the
| safety analyses for a unit is 420,000 gallons. LC0 3.7.6a

requires an unmodified unit to maintain both CSTs OPERABLE
with a combined safety-related volume of 2 420,000 gallons.
In addition, LC0 3.7.6a requires the CST that supplies the
AFW pumps to contain a safety-related volume of 2 340,000

l gallons. The volume specified for the CST supplying the AFW

|O
System is based on the need to ensure sufficient time exists
for the operator action required to switch the AFW pump
suction supply to the other CST. If the combined safety-
related volume or the safety-related volume required for the,

| AFW supply is not as specified, LC0 3.7.6a contains Actions
to restore the volume (s) to within limit or to place the;

unit in a MODE where the CSTs are no longer required
OPERABLE. LC0 3.7.6a is no longer required and may be
deleted when both units have completed the required
modifications.

APPLICABILITY In MODES 1, 2, and 3, the CST is required to be OPERABLE.

Due to the reduced heat removal requirements and short
period of time in MODE 4 and the availability of RHR in
MODE 4, the LC0 does not require a CST to be OPERABLE in
this MODE.

| In M0DE 5 or 6, the CST is not required because.the AFW
System is not required.

|

| :

(continued)
i
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CST

B 3.7.6
!

BASES (continued)
|
|

ACTIONS A.1 and A.2

If the required CST volume is not within limit, thei

| Completion Time of 2 hours provides sufficient ti'me for the
three AFW pumps to be aligned to the OPERABLE CST. This
Completion Time is acceptable based on: 1) Operating

.!experience to perform the required valve operations; 2) The
,

ACTIONS being entered as soon as the CST level decreased|

below the limit, which would most probably leave sufficient
capacity in the inoperable CST to support AFW pump operation i

for at least the 2 hour Completion Time; and 3) The low
probability of an event occurring during this interval that :|

would require the CST to be fully OPERABLE. j!

l

B.1 and B.2 )
i

If the AFW pumps cannot be aligned to an OPERABLE CST within
| the required Completion Time, the unit must be placed in a
| MODE in which the LC0 does not apply. To achieve this

status, the unit must be placed in at least MODE 3 withini

6 hours, and in MODE 4 within 12 hours. 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.

SURVEILLANCE SR 3.7.6.1
REQUIREMENTS

CST V4001 (LI-5101 and LI-5111A)
| CST V4002 (LI*5104 and LI-5116A)
|

This SR verifies that the CST contains the recaired volume
of cooling water. The 12 hour Frequency is tased on
operating experience and the need for operator awareness of
unit evolutions that may affect the CST inventery between

,

checks. Also, the 12 hour Frequency is considered adequate
in view of other indications in the control room, including
alarms, to alert the operator to abnormal deviations in the

| CST level.
!
;

i

(continued)

Vogtle Units 1 and 2 B 3.7-38 Revision No. O

l



1 ,

! I

CST
B 3.7.6

i

| BASES (continued)

REFERENCES 1. FSAR, Subsection 9.2.6.

2. FSAR, Chapter 6.
,

3. FSAR, Chapter 15.

4. Branch Technical Position RSB 5-1, Rev. 2, July 1981,
" Design Requirements of the Residual Heat Removal i
System." |

!
1
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CCW System
B 3.7.7

i

B 3.7 PLANT SYSTEMS

B 3.7.7 Component Cooling Water (CCW) System

BASES
.

BACKGROUND The CCW System provides a heat sink for the removal of
process and operating heat from safet
during a Design Basis Accident (DBA) y related componentsor transient. During
normal operation, the CCW System also provides this function
for 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
Cooling Water System, and thus to the environment.

The CCW System is arranged as twc. independent, full capacity
cooling loops. Each safety related train includes (three)
50% capacity 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 protective functions to ensure
that sufficient net positive suction head is available. The
pumps in each train are automatically started on receipt of

&,a safety injection signal. Only two out of the three
available pumps are required OPERABLE. The third pump W|
serves as a standby to allow maintenance.

Additional information on the design and operation of the ;

system, along with a list of the components served, is '

presented in the FSAR, Subsection 9.2.2 (Ref. 1). The
principal safety related function of the CCW System is the
removal of decay heat from the reactor via the Residual Heat |
Removal (RHR) System. This may be during a normal or post i

accident cooldown and shutdown.

!

APPLICABLE The CCW System design satisfies the cold shutdown
SAFETY ANALYSES requirements of Regulatory Guide 1.139 (Ref. 2) and Branch

Technical Position 5.1 (Ref. 3). The CCW System is designed :

to meet the cold shutdown requirements within the specified |
time (36 hours) using a single CCW train. During accident
conditions, the calculated CCW system heat load (Btu /hr) is '

less than the peak heat load experienced during a single
train cooldown to cold shutdown conditions (Ref. 1).

1
|

|

(continued)
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CCW System
i

B 3.7.7

BASES

APPLICABLE Therefore, the CCW system has the heat removal capacity to
SAFETY ANALYSES perform its design function under normal as well as accident

'

, (continued) conditions. The maximum CCW heat exchanger outlet
| temperature is designed to be less than 120*F dur'ing nonnal
! cooldown and accident conditions, based upon a Nuclear

Service Cooling Water temperature of 100 F (Ref. 4). Normal
CCW operating temperature is 100'F at the outlet of the heat
exchanger with 105'F at the inlet (Ref. 1). The Emer
Core Cooling System (ECCS) loss of coolant accident (gencyLOCA)
analysis and containment OPERABILITY LOCA analysis each
model the maximum and minimum performance of the CCW System,
respectively. The operation of the CCW System 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 Coolant System (RCS) by the ECCS
pumps.

The CCW System is designed to perform its function with a
single failure of any active component, assuming a loss of

|
offsite power.

O The CCW System also functions to cool the unit from RHR
(/ entry conditions (T,,1, < 350 F), to MODE 5 (T,,1, < 200 F),

during normal and post accident operations. The time
required to cool from 350 F to 200*F 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 T,.t, < 200 F.

,

The CCW System satisfies Criterion 3 of the NRC Policy
Statement.

.

i

LC0 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 & 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.
,

,

!

O (continued)V
1
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CCW System
B 3.7.7

BASES

LC0 A CCW train is considered OPERABLE when:
(continued)

a. Two pumps and associated surge tank are OPER,ABLE; 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 necessarily make the CCW System
inoperable. Consideration should be given to the size of
the load isolated and the impact it will have on the rest of
the CCW system before determining OPERABILITY.

APPLICABILITY In MODES 1, 2, 3, and 4, the CCW System is a normally
operating system, which must be prepared to perform its post
accident safety functions, primarily RCS heat removal, which
is achieved by cooling the RHR heat exchanger.

In MODE 5 or 6, the OPERABILITY requirements of the CCW
System are determined by the systems it supports.

ACTIONS A.1

Required Action A.1 is modified by a Note indicating that
the applicable Conditions and Required Actions of LC0 3.4.6,
"RCS Loops - MODE 4," be entered if an inoperable CCW train
results in an inoperable RHR loop. This is an exception to
LC0 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. 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.

(continued)
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CCW System
B 3.7.7

BASES

ACTIONS B.1 and 8.2,

I (continued) ,

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 LC0 does not apply. To
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours and in MODE S 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 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

(O) 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.

1

SR 3.7.7.2 i

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

.

(continued)
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CCW System
B 3.7.7>

|
|

g'

BASES

| 1

| SURVEILLANCE SR 3.7.7.2 (continued) |
| RE0dIREMENTS

'

| 18 month Frequency is based on the need to perfonn this
Surveillance under the conditions that apply during a unit
outage and the potential for an unplanned transient if the i

1Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually

i pass the Surveillance when performed at the 18 month
Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

REFERENCES 1. FSAR, Subsection 9.2.2.
|
12. Regulatory Guide 1.139, Guidance for Residual Heat

Removal, May 1978. ,

l

3. Branch Technical Position RSB 5-1, Design Requirements
of the Residual Heat Removal System, Rev. 2, .

July 1981. |

4. FSAR, Subsection 5.4.7.

|

l

|

|
|
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B 3.7.8

O B 3.7 PLANT SYSTEMSV
B 3.7.8 Nuclear Service Cooling Water (NSCW) System

BASES

BACKGROUND The NSCW System provides a heat sink for the removal of
process and operating heat from safet
during a Design Basis Accident (DBA) y related componentsor transient. During
normal operation, and a normal shutdown, the NSCW System
also provides this function for various safety related and
nonsafety related components. The safety related function
is covered by this LCO.

The NSCW System consists of two separate, 100% capacity,
safety related, cooling water trains. Each train consists
of three 50% capacity pumps, various safety and nonsafety
related component heat exchangers, piping, valving, and.

instrumentation. The pumps and valves are remote and
manually aligned, except in the unlikely event of a loss of
coolant accident (LOCA). The pumps are automatically
started upon receipt of a safety injection signal, and all
essential valves are aligned to their post accident

p) positions.
%.

Additional information about the design and operation of the
NSCW System, along with a list of the components served, is
presented in the FSAR, Subsection 9.2.1 (Ref.1). The
principal safety related function of the NSCW System is the
removal of decay heat from the reactor via the CCW System.

APPLICABLE The design basis of the NSCW System is for one NSCW System
SAFETY ANALYSES train, in conjunction with the CCW System and a 100%

capacity containment cooling system, to remove core decay
heat following a design basis LOCA as discussed in the FSAR,
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 as it is
supplied to the Reactor Coolant System by the ECCS pumps.
The NSCW System is designed to perform its function with a

i single failure of any active component, assuming the loss of
| offsite power. :

|
!

|

(continued)
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| B 3.7.8

BASES

iAPPLICABLE The NSCW System, in conjunction with the CCW System, also
SAFETY ANALYSES cools the unit from residual heat removal (RHR), as

,

(continued) discussed in the FSAR, Subsection 5.4.7, (Ref. 3) entry '

conditions to MODE 5 during normal and post accidbnt
operations. The time required for this evolution is a -

function of the number of CCW and RHR System trains that are
operating. One NSCW System train is sufficient to remove
decay heat during subsequent operations in MODES 5 and 6.
This assumes a maximum NSCW System temperature of 95 F l
occurring simultaneously with maximum heat loads on the ,

system. '

The NSCW System satisfies Criterion 3 of the NRC Policy
Statement.

.

LC0 Two NSCW System trains are required to be OPERABLE to
provide the required redundancy to ensure that the system
functions to remove post accident heat loads, assuming that
the worst case single active failure occurs coincident with
the loss of offsite power.

An NSCW System train is considered OPERABLE during MODES 1,
2, 3, and 4 when:

a. Two pumps are OPERABLE; and

b. The associated piping, valves, and instrumentation and
controls required to perform the safety related
function are OPERABLE.

APPLICABILITY In MODES 1, 2, 3, and 4, the NSCW System is a normally
operating system that is required to support the OPERABILITY
of the equipment serviced by the NSCW System and required to
be OPERABLE in these MODES.

In MODES 5 and 6, the OPERABILITY requirements of the NSCW
System are determined by the systems it supports.

|

|

(continued)
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NSCW
B 3.7.8

BASES (continued)

ACTIONS A.1

If one NSCW System train is inoperable, action must be taken
to restore the train to OPERABLE status within 72' hours. In
this Condition, the remaining OPERABLE NSCW System train is
adequate to perform the heat removal function. However, the
overall reliability is reduced because a single failure in
the OPERABLE NSCW System train could result in loss of
NSCW System function. Required Action A.1 is modified by
two Notes. The first Note indicates that the applicable
Conditions and Required Actions of LC0 3.8.1, "AC
Sources - Operating," should be entered if an inoperable
NSCW System train results in an inoperable emergency diesel
generator. The second Note indicates that the applicable
Conditions and Required Actions of LC0 3.4.6, "RCS
Loops - MODE 4," should be entered if an inoperable NSCW
System train results in an inoperable decay heat removal
train. This is an exception to LC0 3.0.6 and ensures the .

Iproper actions are 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.

O
B.1 and B.2

If the NSCW System train cannot be restored to OPERABLE 1

status within the associated Completion Time, the unit must ;

be placed in a MODE in which the LC0 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 is modified by a Note indicating that the isolation
of the NSCW System components or systems may render those
components inoperable, but does not necessarily affect the
OPERABILITY of the NSCW System.

(continued)
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B 3.7.8

|
r

BASES

SURVEILLANCE SR 3.7.8.1 (continued)
REQUIREMENTS

Consideration should be given to the impact that isolating a
load will have on the rest of the NSCW System bef' ore
determining OPERABILITY.

Verifying the correct alignment for manual, power operated,
and automatic valves in the NSCW System flow path provides

| assurance that the proper flow paths exist for NSCW System
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since they
are verified to be in the correct position prior to being
locked, sealed, or secured. This SR does not require any
testing or valve manipulation; rather, it involves
verification that those valves capable of being
mispositioned are in the correct position. This SR does not
apply to valves that cannot be inadvertently misaligned,
such as check valves.

The 31 day Frequency is based on engineering judgme. ', is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

O
SR 3.7.8.2

This SR verifies proper automatic operation of the NSCW
System valves on an actual or simulated SI actuation signal.
The NSCW System is a normally operating system that cannot
be fully actuated as part of normal testing. This
surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required position under
administrative controls. The 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.

|

,

(continued)
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B 3.7.8

!

( BASES

| SURVEILLANCE SR 3.7.8.3
REQUIREMENTS .

(continued) This SR verifies proper automatic operation of the NSCW
System pumps on an actual or simulated SI actuation signal.
The NSCW System 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
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.

REFERENCES 1. FSAR, Subsection 9.2.1.

2. FSAR, Section 6.2.

3. FSAR, Subsection 5.4.7.

O

[]V
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| UHS

B 3.7.9

B 3.7 PLANT SYSTEMS

B 3.7.9 Ultimate Heat Sink (VHS) l

i

|

BASES
,

BACKGROUND The UHS provides a heat sink for processing and operating
heat from safety related components during a transient or
accident, as well as during normal operation. This is done

! by utilizing the Nuclear Service Cooling Water (NSCW) System
! and the Component Cooling Water (CCW) System.

| The VHS consists of the NSCW System mechanical draft towers.
Two 100% capacity redundant NSCW towers are provided for
each unit. One tower is associated with each train of the
NSCW System. Each NSCW tower consists of a basin that
contains the ultimate heat sink water supply and an upper

l structure that contains four individual fan spray cells
I where the heat loads are transferred to the atmosphere.

Each spray cell contains one safety-related temperature
| controlled fan. Instrumentation is provided for monitoring
'

basin level and water temperature. The tower basins each
contain a safety-related transfer pump to permit the use of
the combined storage capacity of the basins. The combined
storage capacity of two tower basins provides greater than a
30 day cooling water supply assuming the worst combination

' of meteorological conditions and accident heat loads which
maximize the tower heat load, basin temperature, and
evaporative losses.

Additional information on the design and operation of the
system, along with a list of components served, can be found
in FSAR, Subsection 9.2.5 (Ref. 1).

APPLICABLE The UHS is 'the sink for heat removed from the reactor core
SAFETY ANALYSES following all accidents and anticipated operational

occurrences in which the unit is cooled down and placed on
residual heat removal (RHR) operation. Its maximum post
accident heat load occurs 20 minutes after a design basis I

|

loss of coolant accident (LOCA). Near this time, the unit !

switches from injection to recirculation and the containment
cooling systems and RHR are required to remove the core
decay heat.

|

(continued)
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B 3.7.9

|

BASES

APPLICABLE The operating limits are based on conservative heat transfer i

SAFETY ANALYSES analyses for the worst case LOCA. Reference 1 provides the
(continued) details of the assumptions used in the analysis, which ;

include worst expected meteorological conditions,' '

conservative uncertainties when calculating decay heat, and
worst case single active failure (e.g., single failure of a !
manmade structure). The VHS is designed in accordance with
Regulatory Guide 1.27 (Ref. 2), which requires a 30 day
supply of cooling water in the UHS.

The UHS satisfies Criterion 3 of the NRC Policy Statement.

!
1

LC0 The UHS 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 NSCW to

,

without the loss of net positive suction head (gn basis LOCA
operate for at least 30 days following the desi )

NPSH),and 1

'without exceeding the maximum design temperature of the
equipment served by the NSCW.

In order to meet these requirements, two NSCW tower basinsO are required OPERABLE with the following:

1. Basin water level must be 2 80.25 feet as measured
from the bottom of the basin (73% of instrument span),

2. Basin water temperature must be s 90 F,

3. Two OPERABLE trains of NSCW tower fans, each train
consisting of four fans and associated spray cells,
and

I
4 Two OPERABLE NSCW basin transfer pumps.

APPLICABILITY In MODES 1, 2, 3, and 4, the VHS is required to support the
OPERABILITY of the equipment serviced by the UHS and
required to be OPERABLE in these MODES.

In MODE 5 or 6, the OPERABILITY requirements of the UHS are
determined by the systems it supports.

(continued)
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B 3.7.9

BASES (continued)

|

ACTIONS A.1
1
'' If one or more NSCW basins have a water temperature and/or

water level not within the limits, action must be' taken to
restore tr.e water temperature and level to within the limits
within 72 hours.

The 72 hour Completion Time is reasonable based on the low
probability of an accident occurring during the 72 hours,
the considerable cooling capacity still available in the

,

basin (s), and the time required to reasonably complete the
| Required Action.

B.1

If one or more NSCW cooling towers have one or more
inoperable fan (s) or spray cell (s), action must be taken to'

restore the inoperable fan (s) and spray cell (s) to OPERABLE
status within 72 hours.

The 72 hour Completion Time is reasonable based on the low
probability of an accident occurring during the 72 hours,
the number of available fans and spray cells, and the time
required to reasonably complete the Required Action.

C.1. C.2.1. and C.2.2

If one NSCW basin transfer pump is inoperable, action must
be taken to restore the pump to OPERABLE status or implement
an alternate method of transferring the water from the
affected basin within 8 days. If an alternate method is
utilized, action still must be taken to restore the transfer
pump to OPERABLE status within 31 days.

The Completion Times are reasonable based on the low
probability of an accident occurring during the time allowed
to restore the pump or implement an alternate method, the
availability of alternate methods, and the amount of time
available to transfer the water from one basin to the other
under the worst case accident assumptions.

i
|

(continued) !
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B 3.7.9

BASES

ACTIONS D.1 and 0.2
(continued)

If the Required Actions of Conditio'is A, B, or C are not,

| completed within their associated Completion Times or if the
'

| UHS is inoperable for reasons other than described in
Conditions A, B, or C, the unit must be placed in a MODE in
which the LC0 does not apply. To achieve this status, the
unit must be placed in at least MODE 3 in 6 hours and in
MODE 5 within 36 hours.

! The allowed Completion Times are reasonable, based on
'

i operating experience, to reach the required unit conditions
| from full power conditions in an orderly manner and without
| challenging unit systems.

.

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

| This SR verifies that adequate long term (30 day) cooling
can be maintained. The specified level also ensures that
sufficient NPSH is available to operate the NSCW System
pumps. The 24 hour Frequency is based on operating; p) experience related to trending of the parameter variations|C
during the applicable MODES. This SR verifies that the UHS
water level is 2 80.25 feet (plant elevation of 217 feet-3

' inches or 73% of instrument span on LI-1606 and LI-1607).

SR 3.7.9.2

This SR verifies that the NSCW System is available to cool
the CCW System to at least its maximum design temperature
with the maximum accident or normal design heat loads for
30 days following a Design Basis Accident. The 24 hour
Frequency is based on operating experience related to
trending of the parameter variations during the applicable
MODES. This SR verifies that the water temperature of the
VHS is s; 90 F (TJR-1690/1 and TJR-1691/1).

SR 3.7.9.3

Operating each NSCW cooling tower fan for h 15 minutes
ensures that all fans are OPERABLE and that all associated

t

(d'N (continued)
,

!
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BASES

SURVEILLANCE SR 3.7.9.3 (continued)
REQUIREMENTS

controls are functioning properly. It also ensures that fan
or motor failure, or excessive vibration, can be ' detected
for corrective action. The 31 day Frequency is based on
operating experience, the known reliability of the fan j
units, the redundancy available, and the low probability of -

significant degradation of the UHS cooling tower fans |

occurring between surveillances.
1

SR 3.7.9.4

The verification of NSCW basin transfer pump operation
includes testing to verify the pump's developed head at the
flow test point is greater than or equal to the required
developed head. Flow and differential head are normal tests
of centrigual pump performance required by Section XI of the
ASME Code (Ref. 3). This test confirms one point on the
pumps design curve and is indicative of overall performance.
Such inservice tests confirm component OPERABILITY, trend
performance, and detect incipient failures by indicating ;

abnormal performance. The performance of this surveillance ;

in accordance with the Inservice Testing Program satisfies
the requirements of Ref. 3.

REFERENCES 1. FSAR, Subsection 9.2.5.

2. Regulatory Guide 1.27.

3. ASME, Boiler and Pressure Vessel Code, Section XI.

1

l

O
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CREFS - Both Units Operating
B 3.7.10

B 3.7 PLANT SYSTEMS

B 3.7.10 Control Room Emergency Filtration System (CREFS) - Both Units
Operating

.

'

BASES

BACKGROUND The CREFS provides a protected environment from which
operators can control the unit following an uncontrolled
release of radioactivity.

The CREFS has a total of four redundant, completely
independent, full capacity air filtration trains for the
common Unit 1 and 2 control room. Each filtration train
consists of carbon filter moisture eliminators, high
efficiency particulate air (HEPA) filter, electric heaters,
coolino coil, and supply and return fans. The filter trains
for Unit 1 are powered from the Unit 1 safety feature buses
A and B evid the filter trains for Unit 2 are powered from
the Unit 2 safety feature buses A and B.

The CREFS is actuated manually or upon receipt of a Control i

Room Isolation (CRI) signal. The CRI signal results from a |
G safety injection signal or high radiation in the outside air l

V intake. The CRI actuation instrumentation is addressed in i

LC0 3.3.7, "CREFS Actuation Instrumentation." A CRI signal i

also isolates the normal HVAC system. Normal open isolation
dampers are arranged in series, so that the failure of one
damper to close will not prevent isolation. The CREFS in
each unit is equipped with a lead / lag logic control circuit
designed to control the operation of the CREFS in such a
manner so as to preclude extended simultaneous operation of

,

more than two CREFS trains after an automatic start. In 1

each unit, train B is the lead train and will start
immediately upon receipt of a CRI signal. If train B fails
to start, train A will start.

During the emergency mode of operation, air within the
control room is recirculated continuously through the
emergency air conditioning units which contain upstream HEPA
filters, charcoal absorbers, downstream HEPA filters,
cooling coil, and fan. Coeling water is supplied by the ,

Essential Chilled Water System. The outside air required i

for pressurization is mixed with the return air before it
enters the filtration unit. Each unit has one outside air
intake duct located such that it is protected from high

(continued)
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BASES

|

BACKGROUND energy line breaks, the introduction of airborne radioactive
(continued) material from release points, and diesel generator exhaust

fumes.
,

The CREFS 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 equivalent to any part of the body. This is ;

accomplished by the following CREFS functions:
,

:

1. Pressurizing the control room to 0.125-inch water gage I

pressure to prevent unfiltered inleakage during a ;

radiological accident, and
:

2. Removal of airborne radioactivity by circulating air
through carbon adsorbers.

In addition, the CREFS is designed to ensure that the
control room temperature will not exceed equipment
operational requirements following a CRI actuation. This is
accomplished by the cooling coils supplied by the Essential
Chilled Water System, LC0 3.7.14, " Engineered Safety
Features (ESF) Room Cooler and Safety-Related Chiller
System" that are part of each CREFS train. At the normal
system air flow rate of 19,000 cfm, each CREFS train is
capable of maintaining the control room temperature s 85 F.
The CREFS operation in maintaining the control room
temperature and habitability is discussed in the FSAR,
Section 6.4 (Ref. 1).

The CREFS contains heaters that are controlled by the
relative humidity of the air flowing through the system.
The heaters automatically turn on at 70% relative humidity
to limit the moisture content of the carbon adsorbers.
Periodic operation of each CREFs train with the heater
control circuit energized ensures the moisture content of
the adsorbers is maintained s 70% relative humidity.

The CREFS is also designed to remain functional during the
safe shutdown earthquake, design basis tornado, loss of
coolant accident, main steam line or feedwater line break,
and single failure of any component in the system.

|

(continued)
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CREFS - Both Units Operating
B 3.7.10

O BASES (continued)O

APPLICABLE The CREFS components are arranged in redundant, safety
SAFETY ANALYSES related ventilation trains. The location of components and

ducting within the control room envelope ensures an adequate
supply of filtered air to all areas requiring acc'ess. The
CREFS provides airborne radiological protection for the
control room operators, as demonstrated by the control room
accident dose analyses for the most limiting design basis
loss of coolant accident, fission product release presented
in the FSAR, Chapter 15 (Ref. 2).

The analysis of toxic gas releases demonstrates that the
8 hour toxicity limit is not exceeded in the control room
and there is sufficient time between detection and reaching
the short term toxicity limit, such that the operators have
time to put on breathing apparatus following a toxic
chemical release, as presented in Reference 1. CREFS is not
required for toxic gas.

The worst case single active failure of a component of the
CREFS, assuming a loss of offsite power, does not impair the
ability of the system to perform its design function.

g The CREFS satisfies Criterion 3 of the NRC Policy Statement.

U
LC0 Two independent and redundant CREFS trains per unit 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 operator in the event of a
large radioactive release.

The CREFS is considered OPERABLE when the individual
components necessary to limit operator exposure and ensure a
control room temperature of :s; 86 F are OPERABLE in both
trains. A CREFS train is OPERABLE when the associated:

a. Fan is OPERABLE;

b. HEPA filters and charcoal adsorbers are not
excessively restricting flow, and are capable of
performing their filtration functions;

c. Heater, demister, ductwork, valves, and dampers are
OPERABLE, and air circulation can be maintained; and

(continued)
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B 3.7.10!

|
t

BASES

I

LCO d. Cooling coils and associated temperature control
(continued) equipment are capable of performing their function.

In addition, the control room boundary must be ma'intained,
including the integrity of the walls, floors, ceilings,'

dtetwork, and access doors.

APPLICABILITY In MODES 1, 2, 3, and 4 CREFS must be OPERABLE to control
operator exposure and maintain control room temperature
during and following i DBA.

ACTIONS ihe following ACTIONS have been developed to take credit for
the redundancy and inherent flexibility designed into the
four 100% capacity CREFS trains. These ACTIONS were
reviewed to ensure that the system function would be
maintained under accident conditions coupled with a
postulated single failure. The results of this review are
documented in Reference 3

,

A.1

With a single CREFS train inoperable, action must be taken
to restore the CREFS train to OPEPABLE status, or one train
of CREFS in the unaffecteii unit must be placed in the
emergency mode of operatien within 7 days. In this
condition, the remaining 0FERABLE CREFS train is adequate to
perform the control room protection function. However, the
overall reliability is reduced because a single failure in
the OPERABLE CREFS train could result in a loss of the CREFS
function for the affected unit. Placing one CREFS train in
the unaffected unit in the emergency mode of operation,

ensures the control room remains protected for all
postulated accident and single failure conditions. In
addition, the capability of the CREFS to pressurize the
contrei room, limit the radiation dose, and provide adequate
cooling remains undiminished. The 7 day Completion Time is
based on the low probability of an event occurring during
this time interval that would require CREFS operation and
the capability of the remaining OPERABLE CREFS train to
provide protection for the control room.

!

(continued) g
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1

O BASES
%J |

ACTIONS B.1
(continued)

With one CREFS train inoperable in each unit, action must be
taken to restore the CREFS trains to OPERABLE status or the
two remaining OPERABLE CREFS trains must be placed in the
emergency mode of operation within 7 days. In this
condition, the remaining OPERABLE CREFS trains are adequate
to perfonn the control room protection function for each ;

unit. However, the overall reliability is reduced because a l

single failure in one of the OPERABLE CREFS trains could
result in a loss of the CREFS function for the affected
unit. Placing one CREFS train in the emergency mode of
operation in each unit ensures the control room remains
protected for all postulated accicent and single failure
conditions. In addition, the capability of the CREFS to
pressurize the control room, limit the radiation dose, and
provide adequate cooling remains undiminished. The 7 day
Completion Time is based on the low probability of an event
occurring during this time interval that would require CREFS
operation and the capability of the remaining OPERABLE CREFS
trains to provide protection for the control room.

Od C.1

With two CREFS trains inoperable in one unit, action must be
taken to protect the control room for the affected unit ,

immediately. In this condition, there is no CREFS function i

for one unit. The two CREFS trains in the unaffected unit I

must be placed in the emergency mode of operation
immediately. Placing two CREFS trains in the emergency mode
of operation in the unaffected unit ensures the control room '

remains protected for all postulated accident and single
failure conditions. In addition, the capability of the
CREFS to pressurize the control room, limit the radiation
dose, and provide adequate cooling remains undiminished.
Due to the loss of the CREFS function for one unit, the
completion time of immediately is specified.

D.1

With the control room air temperature outside its limit,
action must be taken to restore the air temperature to
within the limit within 7 days. If the control room air

/7 (continued)
O
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CREFS - Both Units Operating
8 3.7.10

BASES

ACTIONS D.1 (continued)

temperature exceeds its limit, the ability of a s, ingle train
of CREFS to maintain control room temperature after a CRI
may be affected. The completion time of 7 days is
reasonable considering the number of CREFS trains available
to perform the required temperature control function and the
low probability of an event occurring that would require the
CREFS operation during that time.

The Required Actions are modified by a Note that states
LC0 3.0.4 is not applicable. In consideration of the number
of redundant CREFS trains available, the small variation in
temperature expected between 12 hour surveillances, and the
marginal impact small temperature variations may have on the
ability of a CREFS train to maintain the control room
temperature within limits, an exception to LC0 3.0.4 is.

applicable for this condition.

E.1. E.2 and E.3

If the Required Actions and associated Completion Times of 1

Conditions A, B, C, or D are not met, action must be taken '

to place the unit in a condition where the inoperable CREFS
train (s) are no longer required. Locking closed the outside
air (0SA) dampers in the affected unit and locking open the
OSA dampers in the unaffected unit within 1 hour, ensure
that all control room air intake is monitored by redundant
radiogas monitors that actuate OPERABLE CREFS trains. The |

affected unit (s) must also be placed in MODE 3 within the i

following 6 hours and MODE 5 within the following 36 hours, I

which removes the requirement for control room protection in
the event of an SI in the affected unit (s). These actions
ensure that if the control room cannot be protected from all
postulated accident and single failure conditions, the unit
or units are placed in a MODE where the protection is no
longer required. The allowed Completion Times are
reasonable, based on operating experience, to perform the
Required Actions and to reach the required unit conditicns i
from full power conditions in an orderly manner without
challenging unit systems.

| All the Required Actions are modified by a Note that
| clarifies the application of LC0 3.0.4. Since the shutdown

(continued)

i
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BASES

ACTIONS E.1. E.2. and E.3 (continued)

actions may only apply to the affected unit and the
I unaffected unit may cor,tinue to o)erate, LC0 3.0.'4 does not

apply to the unaffected unit in t1is Condition.

Required Action E.1 is modified by a Note that excepts
Conditions B and D. Conditions B and D affect both units,
and Required Action E.1 is based on a single affected unit.

,

Therefore, upon entry into Condition E from Condition B or :
D, only Required Actions E.2 and E.3 apply. !

|

SURVEILLANCE SR 3.7.10.1
REQUIREMENTS ,

i

The CREFS is required to maintain the control room '

temperature s 85'F in the event of a CRI. The maintenance
of the control room below this temperature ensures the
operational requirements of equipment located in the control
room will not be exceeded. To accomplish this function, the ;

] CREFS air flow is directed through cooling coils which are i

supplied by the Essential Chilled Water System. The design
cooling capacity of the CREFS and the limitation of the
normal control room ambient temperature (before CRI) ensure
the capability of the CREFS to maintain the control room
t mperature within limit after a CRI. The control room

~

temperature is verified.every 12 hours, and operating
experience has proven this Frequency to be adequate.

SR 3.7.10.2
i

Standby systems should be checked periodically to ensure
,

that they function properly. As the environment and normal I
,

' operating conditions on this system are not too severe,
testing each train once every month provides an adequate
check of this system. Monthly operations with the heater i

control circuit energized allows the heaters to operat; as
necessary to reduce the humidity in the ambient air and

.

ensure excessive moisture (> 70% relative humidity) is |
removed from the adsorber and HEPA filters. Systems with
heaters must te operated for 2: 10 continuous hours with the

iheater controi circuit energized and flow (FI-12191,
:

(continued)
,
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BASES

SURVEILLANCE SR 3.7.10.2 (continued)
REQUIREMENTS

FI-12192) through the HEPA filters and charcoal adsorbers.
The 31 day Frequency is based on the reliability'of the
equipment and the two train per unit redundancy
availability.

SR 3.7.10.3

This SR verifies that the required CREFS testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The CREFS filter tests are in accc,rdance
with Regulatory Guide 1.52 (Ref. 4). The VFTP includes
testing the performance of the HEPA filter, charcoal
adsorber efficiency, minimum flow rate, and the physical
properties of the activated charcoal. Specific test
Frequencies and additional information are discussed in

idetail in the VFTP. '

SR 3.7.10.4

This SR verifies that each CREFS train starts and operates
on an actual or simulated actuation signal. The Frequency
of 18 months is specified in Regulatory Guide 1.52 (Ref. 3).

SR 3.7.10.5

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 CREFS. Durinc the emergency mode of operation, the
CREFS is designed to 9ressurize the control room
2 0.125 inches water gauge positive pressure with respect to
adjacent areas in order to prevent unfiltered inleakage.
The CREFS is designed to maintain this positive pressure
with one train at a makeup flow rate of 1500 cfm. The
Frequency of 18 months on a STAGGERED TEST BASIS is
consistent with the guidance provided in NUREG-0800
(Ref. 5).

|

(continued)
t
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BASES (continued)

REFERENCES 1. FSAR, Section 6.4.

2. FSAR, Chapter 15. ,
,

3. VEGP Calculation No. X6CNA.09.01, Control Room HVAC
Technical Specifications, October 21, 1988.

I4. Regulatory Guide 1.52, Rev. 2.

5. NUREG-0800, Section 6.4, Rev. 2, July 1981.

-

\

!
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| CREFS - One Unit Op; rating |
B 3.7.11 I

|

B 3.7 PLANT SYSTEMS

B 3.7.11 Control Room Emergency Filtration System (CREFS) - One Unit
Operating

BASES |
'

l

BACKGROUND A description of the CREFS is provided in the Bases for
LC0 3.7.10 "CREFS - Both Units Operating."

I

APPLICABLE The Applicable Safety Analyses section of the Bases for
SAFETY ANALYSES LC0 3.7.10 also applies to this Bases section.

The CREFS provides airborne radiological protection for the
control room operators in the event of the most limiting
design basis loss of coolant accident (LOCA) in the |
operating unit as well as for a design basis fuel handling
accident in the shutdown unit.

LC0 As this LC0 requires all four CREFS trains OPERABLE, the LC0
section of the Bases for LC0 3.7.10 also applies to this |

Bases sectioo.

APPLICABILITY In MODES 1, 2, 3, and 4 the CREFS must be OPERABLE to |
control the operators' exposure to radiation and maintain '

the control room temperature during and following a design
basis LOCA in the operating unit.

The LC0 requirements and ACTIONS of this LC0 bound the
movement of irradiated fuel or CORE ALTERATIONS in the
shutdown unit as well. During movement of irradiated fuel
or CORE ALTERATIONS, the CREFS must be OPERABLE to control
the operators' exposure to radiation and maintain the
control room temperature during and following a design basis
radiological release.

(continued)

Vogtle Units 1 and 2 B 3.7-64 R'evi', ion No. O

_



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

CREFS - One Unit Opsrating
B 3.7.11

() BASES (continued)
LJ

ACTIONS The following ACTIONS have been developed to take credit for
the redundancy and inherent flexibility designed into the
four 100% capacity CREFS trains.

,

These ACTIONS were reviewed to ensure that the system
function would be maintained under accident conditions
coupled with a postulated single failure. The results of
this review are documented in Reference 1.

A.1

With a single CREFS train inoperable in the operating unit,
action must be taken to restore the CREFS train to OPERABLE
status or one CREFS train in the shutdown unit must be
placed in the emergency mode of operation within 7 days. In
this condition the remaining OPERABLE CREFS train is
adequate to perform the control room protection function.
However, the overall reliability is reduced because a single
failure in the OPERABLE CREFS train could result in a loss
of the CREFS function for the operating unit. Placing one
CREFS train in the shutdown unit in the emergency mode of

n operation ensures the control room remains protected for all
V postulated accident and single failure conditions. In

addition, the capability of the CREFS to pressurize the
control room, limit the radiation dose, and provide adequate
cooling remains undiminished. The 7 day Completion Time is
based on the low probability of an event occurring during
this time interval that would require CREFS operation and
the capability of the remaining OPERABLE CREFS train to
provide protection for the control room.

B.1 and B.2

With a single CREFS train inoperable in the shutdown unit,
action must be taken to restore the CREFS train to OPERABLE

,
status cr lock closed the outside air (0SA) dampers in the

| shutdown unit and lock open the OSA dampers in the operating
| unit or one train of CREFS in the operating unit must be

placed in the emergency mode of operation within 7 days.

In this condition the remaining OPERABLE CREFS train is
adequate to perform the control room protection function.

(continued)
.
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BASES
,

ACTIONS B.1 and B.2 (continued)
|

However, the overall reliability is reduced because a single |
failure in the OPERABLE CREFS train could result 'in a loss '

of the CREFS function for the shutdown unit. Locking closed|

the OSA dampers in the shutdown unit and locking open the
05A dampers in the operating unit ensure that all control .

room air intake is monitored by redundant radiogas monitors I

that actuate OPERABLE CREFS trains. Placing one CREFS train
in the operating unit in the emergency mode of operation
ensures the control room remains protected for all
postulated accident and single failure conditions. In
addition, the capability of the CREFS to pressurize the
control room, limit the radiation dose, and provide adequate i

cooling remains undiminished. The 7 day Completion Time is |
'based on the low probability of an event occurring during

this time interval that would require CREFS operation and
the capability of the remaining OPERABLE CREFS train to
provide protection for the control room.

I

C.1 and C.2 |

With one CREFS train inoperable in each unit, action must be
taken to restore the CREFS trains to OPERABLE status or lock |

close the 0SA dampers in the shutdown unit and lock open the |

OSA dampers in the operating unit and place the OPERABLE l
CREFS train in the shutdown unit in the emergency mode
within 7 days. Locking closed the OSA dampers in the
shutdown unit and locking open the OSA dampers in the i

operating unit ensure that all control room air intake is |

monitored by redundant radiogas monitors that actuate an
OPERABLE CREFS train. Placing the OPERABLE CREFS train of
the shutdown unit in the emergency mode of operation ensures
the control room rema 6s protected for all postulated
accident and single failure conditions.

In addition, the capability of the CREFS to pressurize the
control room, limit the radiation dose, and provide adequate

| cooling remains undiminished. The 7 day Completion Time is
based on the low probability of an event occurring duringi

this time interval that would require CREFS operation and!

the capability of the remaining OPERABLE CREFS train to
provide protection for the control room.

(continued)
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BASES

ACTIONS .D_.1
(continued)

With two CREFS trains inoperable in the operating unit,
action must be taken to place both CREFS trains in the
shutdown unit in the emergency mode immediately. In this
condition, there is no CREFS function for the operating
unit. The two CREFS trains in the shutdown unit must be
placed in the emergency mode of operation immediately.
Placing two CREFS trains in the emergency mode of operation
in the shutdown unit ensures the control room remains
protected for all postulated accident and single failure
conditions. In addition, the capability of the CREFS to
pressurize the control room, limit the radiation dose, and
provide adequate cooling remains undiminished. Due to the
loss of the CREFS function for one unit, the completicq time
of immediately is specified.

E.1 and E.2

With two trains inoperable in the shutdown unit, action must
be taken to lock close the OSA dampers in the shutdown unit
and lock open the OSA dampers in the operating unit or place
both the operating unit CREFS trains in the emergency mode
immediately. In this condition, there is no CREFS function
for the shutdown unit. Locking closed the OSA dampers in
the shutdown unit and locking open the 0SA dampers in the |
operating unit ensure that all control room air intake is i
monitored by redundant radiogas monitors that actuate '

OPERABLE CREFS trains. Placing two CREFS trains in the
emergency mode of operation in the operating unit ensures
the control room rema, ins protected for all postulated
accident and single failure conditions. In addition, the
capability of the CREFS to pressurize the control room,
limit the radiation dose, and provide adequate cooling
remains undiminished. Due to the loss of the CREFS function
for one unit, the completion time of immediately is
specified. j

F.1

With the control room air temperature outside its limit,
action must be taken to restore the air temperature to
within the limit within 7 days. If the control room air
temperature exceeds its limit, the ability of a single train

(continued)
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BASES

ACTIONS F.1 (continued)

of CREFS to maintain control room temperature after a CRI
may be affected. The completion time of 7 days i's
reasonable considering the number of CREFS trains available
to perform the required temperature control function and the
low probability of an event occurring that would require the
CREFS operation during that time.

The Required Actions are modified by a Note that states
LCO 3.0.4 is not applicable. In consideration of the number
of redundant CREFS trains available, the small variation in
temperature expected between 12 hour surveillances, and the
marginal impact small temperature variations may have on the
ability of a CREFS train to maintain the control room
temperature within limits, an exception to LC0 3.0.4 is
applicable for this condition.

G.1 and G.2

If the Required Actions and associated Completion Times for
the operating unit are not met, action must be taken to
place the unit in a condition where the inoperable CREFS
train (s) are no longer required. The operating unit must be
placed in MODE 3 within 6 hours and MODE 5 within 36 hours,
which removes the requirement for control room protection in
the event of an SI in the operating unit. These actions
ensure that if the control room cannot be protected from all
postulated accident and single failure conditions, the unit
is placed in a MODE where the protection is no longer
required. The allowed Completion Times are reasonable,
based on operating experience to reach the required unit
conditions from full power conditions in an orderly manner
without challenging unit systems.

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

SR 3.7.11.1 requires that the SRs specified in LC0 3.7.10 be
applicable for this LC0 as well. The description and
Frequencies of those required SRs are included in the Bases
for LC0 3.7.10.

(continued)
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CREFS - One Unit Operating |-
B 3.7.11

i

BASES (continued)

!
:

REFERENCES 1. VEGP Calculation No. X6CNA.09.01, Control Room HVAC ;
Technical Specifications, October 21, 1988. '
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CREFS - Both Units Shutdown
B 3.7.12

gB 3.7 PLANT SYSTEMS-

8 3.7.12 Control Room Emergency Filtration System (CREFS) - Both Units
Shut Down

'

BASES

BACKGROUND A description of the CREFS is provided in the Bases for
LC0 3.7.10, "CREFS - Both Units Operating."

APPLICABLE The Applicable portions of the Safety Analyses section of
SAFETY ANALYSES the Bases for LC0 3.7.10 also apply to this Bases section.

During movement of irradiated fuel or CORE ALTERATIONS, the
CREFS provides airborne radiological protection for the
control room operators in the event of the most limiting
design basis fuel handling accident in either shutdown unit.
The CREFS also functions to maintain the control room
temperature after a Control Room Isolation (CRI).

LCO As this LC0 requires all four CREFS trains OPERABLE, the LC0
section of the Bases for LC0 3.7.10 also applies to this
Bases section.

APPLICABILITY The Applicability specifies when both units have an average
RCS temperature of s 200 F during movement of irradiated
fuel or CORE ALTERATIONS. The temperature related
Applicability requires CREFS OPERABLE even in a defueled
state where no MODE is applicable and fuel may still be
moved or in movement. During the movement of irradiated
fuel or CORE ALTERATIONS in either unit, the CREFS must be i

OPERABLE to control the operators' exposure to radiation and
maintain the control room temperature during and following a
design basis radiological release.

ACTIONS The following ACTIONS have been developed to take credit for
the redundancy and inherent flexibility designed into the
four 100's capacity CREFS trains. These ACTIONS were 1

(continued)

i
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CREFS - Both Units Shutdown
B 3.7.12

BASES

ACTIONS reviewed to ensure that the system function would be
(continued) maintained for the design basis accident. The results of

this review are documented in Reference 1.
,

A.1 and A.2

With a single CREFS train inoperable in one of the shutdown
units, action must be taken to restore the CREFS train to

OPERABLE status or lock closed the outside air (0SA) dampers
in the affected unft and lock open the OSA dampers in the
unaffected unit or one CREFS train in the unaffected unit
must be placed in the emergency mode of operation within
7 days. In this condition, the remaining 0PERABLE CREFS
train is adequate to perform the control room protection
function. However, the overall reliability is reduced
because a single failure in the OPERABLE CREFS train could
result in a loss of the CREFS function for the affected
unit. Locking closed the 0SA dampers in the affected unit
and locking open the OSA dampers in the unaffected unit
ensure that all control room air intake is monitored by |
redundant radiogas monitors that actuate OPERABLE CREFS l
trains. Placing one CREFS train in the unaffected unit in ;m

f

(' the emergency mode of operation ensures the control room '

remains protected for all postulated accident and single
failure conditions. In addition, the capability of the
CREFS to pressurize the control room, limit the radiation
dose, and provide adequate cooling remains undiminished. |

The 7 day Completion Time is based on the low probability of
an event occurring during this time interval that would i
require CREFS operation and the capability of the remaining
0PERABLE CREFS train to provide protection for the control
room.

B.1

With a CREFS train inoperable in each shutdown unit, action
must be taken to restore the CREFS train to OPERABLE status
or place one train of CREFS in the emergency mode of
operation within 7 days. In this condition, the remaining
OPERABLE CREFS trains are adequate to perform the control
room protection function.

(continued)
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l CREFS - Both Units ShutdownI

B 3.7.12
!

BASES

ACTIONS B.1 (continued)

However, the overall reliability is reduced. Pla,cing one
CREFS train in the emergency mode of operation ensures the
control room remains protected for all postulated accident

;

conditions. In addition, the capability of the CREFS to )pressurize the control room, limit the radiation dose, and !

provide adequate cooling remains undiminished. The 7 day ,

Completion Time is based on the low probability of an event '

occurring during this time interval that would require CREFS
operation and the capability of the remaining OPERABLE CREFS
trains to provide protection for the control room.

C.1 and C.2

With two CREFS trains inoperable in one unit, action must be
taken to lock closed the OSA dampers in the affected unit
and lock open the OSA daihpers in ths unaffected unit or
place one train of CREFS in the unaffected unit in the
emergency mode of operation immediately. In this condition,
the affected unit has no CREFS function. Locking closed the
0SA dampers in the affected unit and locking open the OSA
dampers in the unaffected unit ensures that all control room
air intake is monitored by redundant radiogas monitors that
actuate OPERABLE redundant CREFS trains. Placing a CREFS
train in the unaffected unit in the emergency mode of
operation ensures the control room remains protected for all
postulated accident conditions. In addition, the capability
of the CREFS to pressurize the control room, limit the
radiation dose, and provide adequate cooling remains
undiminished. Since in this condition one unit has no CREFS
function, an immediate Completion Time is specified.

D.1. D.2.1. D.2.2.1, and D.2.2.2

With three CREFS trains inoperable, action must be taken to
place the remaining CREFS train in the emergency mode of
operation or lock closed the OSA dampers in the unit with
two inoperable systems and lock open the OSA dampers in the
unit with one inoperable system immediately.

If the 0SA dampers are positioned according to Required
Action D.2.1, one train of CREFS must then be restored to

(continued)
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CREFS - Both Units Shutdown :

B 3.7.12

BASES

ACTIONS D.1. D.2.1. D.2.2.1. and D.2.2.2 (continued) [

OPERABLE status or the remaining CREFS train must be placed
in the emergency mode of operation within the fol'10 wing
7 days. Placing the remaining CREFS train in the emergency

i mode of operation ensures the control room remains protected
! for all postulated accident conditions. In addition, the
| capability of the CREFS to pressurize the control room,

limit the radiation dose, and provide adequate cooling
i remains undiminished. Alternatively, locking closed the OSA
| dampers in the unit with two inoperable CREFS trains and

locking open the OSA dampers in the unit with one OPERABLE
CREFS train ensures that all control room air intake is

'

monitored by redundant radiogas monitors that actuate an
,

OPERABLE CREFS train. Once the dampers have been
positioned, 7 days are allowed before the remaining CREFS
train must be placed in the emergency mode of operation..

The 7 day Completion Time is based on the low probability of
an event occurring during this time interval that would
require CREFS operation and the capability of the remaining
0PERABLE CREFS train to provide protection for the control
room.

E.1 and E.2'

With four trains of CREFS inoperable or if the CREFS train
required to be in the emergency mode of operation by the
other Required Actions of this LC0 is not capable of being {
powered by an OPERABLE emergency power source, action must
be taken to suspend movement of irradiated fuel assemblies
and CORE ALTERATIONS immediately. In this condition, the
control room cannot be fully protected from accidents
resulting in significant releases of radioactivity.

i

Suspending the movement of irradiated fuel and CORE
ALTERATIONS removes the potential for accidents that may
release significant amounts of airborne radioactivity.

f_d

With the control room air temperature outside its limit,
action must be taken to restore the air temperature to
within the limit within 7 days. If the control room air
temperature exceeds its limit, the ability of a single train

'
'

(continued)
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CREFS - Both Units Shutdown
B 3.7.12

BASES

ACTIONS F.1 (continued)

of CREFS to maintain control room temperature after a CRI
may be affected. The completion time of 7 days i's
reasonable considering the number of CREFS trains available
to perform the required temperature control function and the
low probability of an event occurring that would require the
CREFS operation during that time.

The Required Actions are modified by a Note that states
LCO 3.0.4 is not applicable. In consideration of the number
of redundant CREFS trains available, the small variation in
temperature expected between 12 hour surveillances, and the
marginal impact small temperature variations may have on the
ability of a CREFS train to maintain the control room
temperature within limits, an exception to LC0 3.0.4 is

- applicable for this condition.

SURVEILLANCE SR 3.7.12.1
REQUIREMENTS

SR 3.7.12.1 requires that the SRs specified in LC0 3.7.10 be
applicable for this LC0 as well. The description and
frequencies of those required SRs are included in the Bases
for LC0 3.7.10.

REFERENCES 1. VEGP Calculation No. X6CNA.09.01, Control Room HVAC
Technical Specifications, October 21, 1988.

O
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PPAFES
B 3.7.13 I

B 3.7 PLANT SYSTEMS

B 3.7.13 Piping Penetration Area Filtration and Exhaust System (PPAFES)

BASES
.

BACKGROUND The PPAFES maintains a negative pressure in the piping
penetration area and Engineered Safety Feature (ESF) pump
rooms and filters the exhaust from the negative pressure
boundary. The PPAFES minimizes the release of airborne i
radioactivity to the outside atmosphere resulting from |recirculation line and component leakage into the piping '

penetration area Emergency Core Cooling System (ECCS) and
ESF pump rooms during an accident condition.

The PPAFES consists of two independent and redundant trains.
Each train consists of a heater, a prefilter or demister, a
high efficiency particulate air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation, as well as demisters,
functioning to reduce the relative humidity of the air [
stream, also form part of the system. A second bank of HEPA '

filters, which follows the adsorber section, collects carbonO fines and provides backup in case of failure of the main !

HEPA filter bank. The downstream HEPA filter is not
credited in the accident analysis. The system initiates
filtered ventilation following receipt of a containment
ventilation isolation signal.

The PPAFES is a standby system, parts of which may also :
operate during normal unit operations. During emergency i

operations, the PPAFES dampers are realigned and fans are :
started to initiate filtration. Upon receipt of the |

actuating signal (s), normal air discharges from the I

penetration room, the penetration room is isolated, and the -

stream of ventilation air discharges through the system |

filter trains. The prefilters remove any large particles in j
the air, as well as any entrained water droplets, to prevent '

excessive loading of the HEPA filters and charcoal
adsorbers.

The PPAFES is discussed in the FSAR, Subsections 6.5.1,
9.4.3, and 15.6.5 (Refs. 1, 2, and 3, respectively) since it
may be used for normal, as well as post accident,
atmospheric cleanup functions. Heaters are included for

(continued)
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PPAFES
B 3.7.13

BASES

BACKGROUND moisture removal. The primary purpose of the heaters is to
(continued) maintain the relative humidity at an acceptable level;

however, the VEGP dose analysis assumes no heater operation
and an iodine removal efficiency consistent with 'he iodinet

removal efficiency in Regulatory Guide 1.52 (Ref. 4) for
systems designed to operate inside primary containment
(i.e., no humidity control). Therefore, the heaters are not
required for PPAFES OPERABILITY.

APPLICABLE The PPAFES design basis is established by the large break
SAFETY ANALYSES loss of coolant accident (LOCA). The system evaluation

assumes 2 gpm continuous leakage and a 50 gpm leak for 30
minutes due to a passive failure during a Design Basis
Accident (DBA). The system restricts the radioactive
release to within the 10 CFR 100 (Ref. 4) limits, or the NRC
staff approved licensing basis (e.g., a specified fraction
of 10 CFR 100 limits). The analysis of the effects and l
consequences of a large break LOCA are presented in i
Reference 3. |

The PPAFES satisfies Criterion 3 of the NRC Policy
'

Statement.

LC0 Two independent and redundant trains of the PPAFES are
required to be OPERABLE to ensure that at least one train is
available, assuming there is a single failure disabling the
other train coincident with a loss of offsite power.

The PPAFES is considered OPERABLE when the individual
components necessary to control radioactive releases are
OPERABLE in both trains. A PPAFES train is considered
OPERABLE when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration functions; and

c. Demister, ductwork, valves, and dampers are OPERABLE
and air circulation can be maintained.

(continued)
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PPAFES
B 3.7.13

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, the PPAFES is required to be
OPERABLE, consistent with the OPERABILITY requirements of
the ECCS.

.

In MODE 5 or 6, the PPAFES is not required to be OPERABLE
since the ECCS is not required to be OPERABLE.

ACTIONS A.1

With one PPAFES train inoperable, the action must be taken
to restore OPERABLE status within 7 days. During this
period, the remaining OPERABLE train is adequate to perform
the PPAFES function. The 7 day Completion Time is
appropriate because the risk contribution of the PPAFES is
less than that of the ECCS (72 hour Completion Time), and
this system is not a direct support system for the ECCS.
The 7 day Lompletion Time is based on the low probability of
a DBA occurring during this period, and the remaining train
providing the required capability.

O() B.1 and 8.2

If the inoperable train cannot be restored to OPERABLE
status within the associated Completion Time, the unit must
be placed in a "PCE in which the LC0 does not apply. To
achieve this stm.us, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The

t

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.

l

SURVEILLANCE SR 3.7.13.1
REQUIREMENTS

Standby systems should be checked periodically to ensure
that they function properly. As the environmental and
normal operating conditions on this system are not severe,
testing each train once every month provides an adequate
check on this system. Flow (FI-12629 and FI-12542) through
the HEPA and charcoal filters is verified. Systems that do

(continued)
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PPAFES
B 3.7.13

BASES

SURVEILLANCE SR 3.7.13.1 (continued)
REQUIREMENTS

not take credit for humidity control (heaters) need only be
operated for 215 minutes to demonstrate the func' tion of the
system. The 31 day Frequency is based on the known
reliability of equipment and the two train redundancy
available.

SR 3.7.13.2

This SR verifies that the required PPAFES testing is
performed in accordance with the Ventilation Filter Testing
Program (VFTP). The PPAFES filter tests are in accordance
with Regulatory Guide 1.52 (Ref. 5). The VFTP includes
testing HEPA filter performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test frequencies
and additional information are discussed in detail in the
VFTP.

SR 3.7.13.3

This SR verifies that each PPAFES starts and operates on an
actual or simulated containment ventilation isolation
signal. The 18 month Frequency is consistent with that
specified in Reference 5.

SR 3.7.13.4

This SR verifies the integrity of the penetration room
enclosure. The ability of the penetration room to maintain
a negative pressure, with respect to potentially
uncontaminated adjacent areas, is periodically tested to
verify proper function of PPAFES. During the post accident
mode of operation, the PPAFES is designed to maintain a
negative pressure 2 0.250 inches water gauge relative to
atmospheric pressure (PDI-2550 and PDI-2551 in rooms R1-63
and R1-64) at a flow rate of 15,500 10% cfm in the
penetration room to prevent unfiltered LEAKAGE. The
Frequency of 18 months is consistent with the guidance
provided in NUREG-0800 (Ref. 6).

(continued)
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PPAFES
B 3.7.13

|

O BASES
V

l

SURVEILLANCE SR 3.7.13.4 (continued) i
REQUIREMENTS . :

| The minimum system flow rate maintains a slight negative
pressure in the penetration room area, and provides
sufficient air velocity to transport particulate
contaminants, assuming only one filter train is operating.
The number of filter elements is selected to limit the flow
rate through any individual element to about 15,500

| 10% cfm. The maximum limit ensures that the flow through,
| and pressure drop across, each filter element are not

excessive.j

The number and depth of the adsorber elements ensure that,
at the maximum flow rate, the residence time of the air
stream in the charcoal bed achieves the desired adsorption

; rate. At least a 0.250 second residence time per 2 inch of
l bed depth is necessary for an assumed 90% efficiency.
'

The filters have a certain pressure drop at the design flow
I rate when clean. The magnitude of the pressure drop
| indicates acceptable performance, and is based on ;

| manufacturers' recommendations for the filter and adsorber i

!O elements at the design flow rate. An increase in pressure '

V drop or a decrease in flow indicates that the filter is
! being loaded or that there are other problems with the
' system.
|

This test is conducted along with the tests for filter
penetration; thus, the 18 month Frequency is consistent with
that specified in Reference 5.

!
i

REFERENCES 1. FSAR, Subsection 6.5.1.
|

| 2. FSAR, Subsection 9.4.3.
!

| 3. FSAR, Subsection 15.6.5.

4. 10 CFR 100.

5. Regulatory Guide 1.52, Rev. 2.

6. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.

i

O
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ESF Room Cooler and Safety-Related Chiller System
B 3.7.14

8 3.7 PLANT SYSTEMS

B 3.7.14 Engineered Safety Feature (ESF) Room Cooler and Safety-Related
Chiller System

'

BASES

BACKGROUND The ESF room cooler and safety-related chiller system
provides cooling to auxiliary building ESF equipment rooms
during abnormal, accident, and post accident conditions.
The ESF room coolers supplement the auxiliary building
normal HVAC system in cooling certain rooms during normal
operations. The essential chilled water system supplies
chilled water to the cooling coils for all ESF room coolers
and the Control Room Emergency Filtration System (CREFS).

The ESF room coolers are designed to maintain the ambient
air temperature within the continuous duty rating of the ESF
equipment served by the system. Each equipment room is
cooled by a fan cooler and associated chiller that are
powered from the same ESF train as that associated with the
equipment in the room. Thus, a power failure or other
single failure to one cooling system train will not prevent
the cooling of redundant ESF equipment in the other train.

In addition to a manual start capability, automatic cooling
of each ESF equipment room is initiated by three possible
signals. All room coolers start upon receipt of a high
temperature signal from the associated room. Certain room
coolers will start upon receipt of an equipment running
signal or a safety injection (SI) signal. The equipment
running signal is used to provide supplemental cooling for
the normal ventilation system in some ESF equipment rooms.
The high room temperature and equipment running automatic
starts supplement and back up the normal cooling system
function and do not constitute a credited safety function.
The SI signal is the credited safety function automatic
start and will start only those ESF room coolers which are
required to operate during an SI. In addition the
safety-related chillers receive an automatic start from the
Control Room Isolation (CRI) signal to provide chilled water
to the CREFS.

The ESF room cooler and safety-related chiller system is
seismic category 1 and remains operational during and after
a safe shutdown earthquake. This system and associated

(continued)
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ESF Room Cooler and Safety-Related Chiller System
B 3.7.14

BASES

iBACKGROUND instrumentation is described in greater detail in FSAR
(continued) Sections 7.3 and 9.4, References 1 and 2, respectively.

APPLICABLE The design basis of the ESF room cooler and safety-related
SAFETY ANALYSES chiller system is to maintain air temperatures as required

in rooms containing safety-related equipment during and
after a design basis loss of coolant accident (LOCA), loss
of offsite power, and other postulated accidents including a
line rupture with a radioactive release inside the auxiliary
building.

The ESF room cooler and safety-related chiller system is
designed to perform its function in response to an SI signal
or CRI signal (for safety-related chillers) with a single
failure of any active component, assuming the loss of
offsite power. One train of the ESF room cooler and
safety-related chiller system provides 100% of the required
cooling for the associated train of ESF equipment.

The ESF room cooler and safety-related chiller system
; satisfies criterion 4 of the NRC policy statement.
' O

LC0 Two ESF room cooler and safety-related chiller system trains
are required OPERABLE to provide the required redundancy to
ensure that the system functions to remove heat from the ESF
equipment rooms during and after an accident assuming the
worst case single failure occurs coincident with the loss of
offsite power, j

; An ESF room cooler and safety-related chiller system train
'

is considered OPERABLE when:

a. Each required fan cooler unit including fan, cooling
coils, and instrumentation required to perform the
safety-related function is OPERABLE; and

b. The associated chilled water system, including the
chiller, water pump, piping, valves, and
instrumentation required to perform the safety-related
function is OPERABLE.

i

(continued)
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ESF Room Cooler and Safety-Relatcd Chiller System
B 3.7.14

BASES

LC0 The LC0 is modified by a Note that allows one safety-related
(continued) chiller train to be removed from service for up to 2 hours

under administrative controls for surveillance testing of
the other chiller train. This note is required to allow
surveillance testing to be performed separately on each
safety-related chiller train. Such testing may include
individual automatic starts of each chiller train.
Administrative controls must be in place to ensure the train
removed from service can be rapidly returned to service if
the need arises. When this note is utilized, the train
removed from service is not required OPERABLE during the
testing of the other train.

.

APPLICABILITY In MODES 1, 2, 3, and 4, the ESF room cooler and
safety-related chiller system must be OPERABLE to provide a
safety-related cooling function consistent with the
OPERABILITY requirements of the ESF equipment it supports.
In MODES 5 and 6, the OPERABILITY requirements of the ESF
room cooler and safety-related chiller system to provide
supplemental cooling for the normal auxiliary building HVAC l

are determined by the systems it supports. In these MODES,
any supplemental cooling provided by the ESF room cooler and
safety-related chiller system is not a required safety
function of the system.'

|

|

|ACTIONS A.1

1

If one ESF room cooler and safety-related chiller system |

train is inoperable, action must be taken to restore the
train to OPERABLE status within 72 hours. In this
Condition, the remaining OPERABLE ESF room cooler and I

safety-related chiller system train is adequate to perform
the heat removal function for its associated ESF equipment.

However, the overall reliability is reduced because a single
failure in tha OPERABLE ESF room cooler and safety-related
chiller system train could result in loss of the ESF room
cooler and safety-related chiller system function. 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.

(continued)
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ESF Room Cooler and Safety-Related Chiller System
B 3.7.14

/9 BASES
L.)

ACTIONS B.1 and B.2
(continued)

If the ESF room cooler and safety-related chiller system
train cannot be restored to OPERABLE status withi'n 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 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 3.7.14.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated,
and automatic valves servicing safety-related equipment
provides assurance that the proper flow paths exist for ESF
room cooler and safety-related chiller system operation.
This SR does not apply to valves that are locked, sealed, or

(3 otherwise secured in position, since they are verified to be
C/ in the correct position nrior to being locked, sealed, or )

secured. This SR does not require any testing or valve
manipulation; rather, it involves verification that those
valves capable of being mispositioned are in the correct
position. This SR does not apply to valves that cannot be
inadvertently misaligned, such as check valves.

The 31 day Frequency is based on engineering judgment, is
consistent with the procedural controls governing valve
operation, and ensures correct valve positions.

SR 3.7.14.2

This SR verifies proper automatic operation of the ESF room
cooler and safety-related chiller system valves servicing
safety-related equipment on an actual or simulated SI
signal. The safety-related chiller trains are also required
to operate on a CRI signal. This surveillance is not
required for valves that are locked, sealed, or otherwise
secured in the required position under administrative

O (continued)V
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ESF Room Cooler and Safety-Related Chiller System
B 3.7.14 |

|

BASES

| |

| SURVEILLANCE SR 3.7.14.2 (continued) |
'

REQUIREMENTS
controls. Operating experience has shown that these
components usually pass the surveillance when per' formed at
the 18 month frequency. Therefore, the 18 month frequency
is acceptable from a reliability standpoint.

SR 3.7.14.3

This SR verifies proper operation of the ESF room cooler and
safety-related chiller system fans and pumps on an actual or
simulated SI signal. The safety-related chiller system is
also required to automatically start on a CRI signal.
Operating experience has shown that these components usually i

pass the surveillance when performed at the 18 month
Frequency. Therefore, the 18 month frequency is acceptable
from a reliability standpoint.

REFERENCES 1. FSAR, Section 7.3.

2. FSAR, Section 9.4.

|

i

|
1

O
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Fu21 Storage Pool Wat r Level i
B 3.7.15 l

B 3.7 PLANT SYSTEMS

B 3.7.15 Fuel Storage Pool Water Level

'

BASES I
,

BACXGROUND The minimum water level in the fuel storage pool meets the
assumptions of iodine decontamination factors following a
fuel handling accident. The specified water level shields
and minimizes the general area dose when the storage racks
are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

A general description of the fuel storage pool design is
given in the FSAR, Subsection 9.1.2 (Ref. 1). A description

of the Spent Fuel Pool Cooling (Ref. 2).and Cleanup System is givenin the FSAR, Subsection 9.1.3 The assumptions of
the fuel handling accident are given in the FSAR,
Subsection 15.7.4 (Ref. 3).

|

APPLICABLE The minimum water level in the fuel storage pool meets !

SAFETY ANALYSES the assumptions of the fuel handling accident described in
Os 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 200 (Ref. 5) limits.

According to Reference 4, there i3 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 LC0 preserves this assumption for the bulk of
the fuel in the storage racks. In the case of a single
bundle 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
analysis shows that only the first few rows fail from a ;

hypothetical maximum drop.
'

The fuel storage pool water level satisfies Criterion 2 of
the NRC Policy Statement.

(continued)
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Fuel Storag3 Pool Water Level
B 3.7.15

BASES (continued)

i
LC0 The fuel storage pool water level is required to be 2: 23 ft !

over the top of irradiated fuel assemblies seated in the
storage racks. The specified water level preserves the
assumptions of the fuei handling accident analysis (Ref. 3).

'

As such, it is the minimum required for fuel storage and
movement within the fuel storage pool.

)
|

APPLICABILITY This LC0 applies during movement of irradiated fuel
assemblies in the fuel storage 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
LC0 3.0.3 does not apply.

When the initial conditions for prevention of an accident
cannot be met, steps should be taken to preclude the
accident from occurring. When the fuel storage pool water &level is lower than the required level, the movemert of W
irradiated fuel assemblies in the fuel storage poo; 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
LC0 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 3.7.15d
REQUIREMENTS

This SR verifies sufficient fuel storage pool water is |
available in the event of a fuel handling accident. The

!

(continued)
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Fuel Storage Pool Water Lovel
B 3.7.15

BASES

SURVEILLANCE SR 3.7.15.1 (continued) i

REQUIREMENTS |
water level in the fuel storage 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.

,

i

During refueling operations, the level in the fuel storage !

pool is in equilibrium with the refueling canal, and the '

level in the refueling canal is checked daily in accordance
with SR 3.9.7.1. '

1

REFERENCES 1. FSAR, Subsection 9.1.2. 1

.

2. FSAR, Subsection 9.1.3.

3. FSAR, Subsection 15.7.4. i

4. Regulatory Guide 1.25, Rev. O. |

5. 10 CFR 100.11.

I
i

|

O
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5:condary Sp:cific Activity
B 3.7.16

B 3.7 PLANT SYSTEMS

B 3.7.16 Secondary Specific Activity

BASES
.

BACKGROUND Activity in the secondary coolant results from steam
generator tube outleakage from the Reactor Coolint System
(RCS). Under steady state conditions, the activity is
primarily iodines with relatively short half lives and,
thus, indicates current conditions. During transients,
I-131 spikes have been observed as well as increased
releases of some noble gases. Other fission product
isotopes, as well as activated corrosion products in lesser
amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power
- operation minimizes releases to the environment because of

normal operation, anticipated operational occurrences, and
accidents.

This limit is lower than the activity value that might be
expected from a 1 gpm tube leak (LC0 3.4.13 "RCS
Operational LEAKAGE") of primary coolant at the limit of
1.0 Ci/gm (LC0 3.4.16, "RCS Specific Activity"). The steam
line failure is assumed to result in the release of the
noble gas and iodine activity contained in the steam
generator inventory, the feedwater, and the reactor coolant
LEAKAGE. Most of the iodine isotopes have short half lives,
(i.e., < 20 hours). 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.

With the rpecified activity limit, the resultant 2 hour
i.byreid dose to a person at the exclusion area boundary
(EAB) would be about 0.58 rem if the main steam safety
valves (MSSVs) open for 2 hours following a trip from full
power.

Operating a unit at the allowable limits could result in a
2 hour EAB exposure of a small fraction of the 10 CFR 100
(Ref. 1) limits.

| (continued)
.
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Secondary Spscific Activity
B 3.7.16

/'
BASES (continued)

O
APPLICABLE The accident analysis of the main steam line break (MSLB),
SAFETY ANALYSES as discussed ir fae FSAR, Chapter 15 (Ref. 2) assumes the

initial secondary coolant specific activity to have a
radioactive isotope concentration of 0.10 pCi/gm DOSE
EQUIVALENT I-131. This assumption is used in the' analysis
for deterdning the radiological consequences of the
postulated accident. The accident analysis, based on this
and other assumpticas, shows that the radiological
conseque:nces of an HSLB do not exceed a small fraction of
the unit EAB limitt (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
generatoratmosphericdumpvalves(ARVs). The Auxiliary
Feedwater System supplies the necessary makeup to the steam
generators. Venting continues until the reactor coolant
temperature and pressure have decreased sufficiently for the
Residual Heat Removal System to complete the cooldown.

In the evaluation of the radiological consequences of this
accident, the activity released from the steam generator

O 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 'i55Vs and ARVs during the event. Since nor
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
the NRC Policy Statement.

LC0 As indicated in the Applicable Safety Analyses, the specific
activity of the secondary coolant is required to be
s 0.10 pCi/gm DOSE EQUIVALENT I-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

(continued)
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Secondary Sp*_cific Activity
B 3.7.16

BASES

O
LC0 to place the unit in an operational MODE that would minimize

(continued) 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 are
depressurized, and primary to secondary LEAKAGE is minimal.
Therefore, monitoring of secondary specific activity is not
requiind.

ACTIONS A.1 and A.2

DOSE EQUIVALENT I-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 LC0 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 I-131, confirms the validity of the safety
analysis assumptions as to the source terms in post accident
releases. It also serves to identify and trend any unusual
isotopic concentrations that might indicate changes in
reactor coolant activity or LEAKAGE. The 31 day Frequency
is based on the detection of increasing trends of the level
of DOSE EQUIVALENT I-131, and allows for appropriate action
to be taken to maintain levels below the LC0 limit.

(continued)
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Secondary Specific Activity
B 3.7.16

BASES (continued)

'
i

| REFERENCES 1. 10 CFR 100.11.

2. FSAR, Chapter 15. i.
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AC Sources - Op2 rating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources - Operating

BASES
4

BACKGROUND The unit Class 1E AC Electrical Power Distribution System AC
sources consist of the offsite power sources (preferred
power sources, normal and alternate (s)), and the onsite ;

standby power sources (Train A and Train B diesel generators
(DGs)). As required by 10 CFR 50, Appendix A, GDC 17
(Ref.1), the design of the AC electrical power system
provides independence and redundancy to ensure an available
source of power to the Engineered Safety Feature (ESF) i

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 offsite
power sources and a single DG.

Offsite power is supplied to the unit switchyard from the
transmission network by seven transmission lines. From theO switchyard,.two electrically and physically separated

:
,

circuits provide AC power, nonnally through step down
reserve auxiliary transformers (RATS), to the 4,16 kV ESF

'

buses. In addition to the two offsite circuits described
above, the 13.8 kV standby auxiliary transformer (SAT)
provides an additional qualified offsite source. A detailed
description of the offsite power network and the circuits to
the Class 1E ESF buses is found in the FSAR, Chapter 8
(Ref.2).

IAn offsite circuit consists of all breakers, transformers,
switches, interrupting devices, cabling, and controls
required to transmit power from the offsite transmission
network or the 13.8 kV SAT to the onsite Class 1E ESF
bus (es). .

|

The offsite power circuit which provides AC power through
| the SAT feeds the SAT through a direct buried cable. The
i buried cable originates at Georgia Power Company's Plant

Wilson and can be powered by either the 230 kV grid system
or from any combination of the Plant Wilson's (6) 60 MVA

1 units of combustion tarbine electrical generators. Both
;

(continued),
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AC Sourcss - Op: rating
B 3.8.1

BASES

1

BACKGROUND methods of supplying power utilize the Plant Wilson
(continued) switchyard 13.8 kV power system. Two of the Plant Wilson

combustion turbines have in enhanced black start capability
(can be started without offsite power). The SAT 'is a
" swing" or common offsite powar source capable of connecting
to any safety bus on either unit.

Certain required unit loads are returned to service in a
predetermined sequence in ceder to prevent overloading the
transformer supplying offsite power to the onsite Class 1E
Distribution System. Within 1 minute after the initiating
signal is received, all automatic and permanently connected
loads needed to recover the unit or maintain it in a safe
condition are returned 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 A
and B, respectively. A DG starts automatically on a safety
injection (SI) signal or on an ESF bus degraded voltage or |undervoltage signal (refer to LC0 3.3.5, " Loss of Power
(LOP) Diesel Generator (DG) Start Instrumentation"). After
the DG has started, it will automatically tie to its
respective bus after offsite power is tripped as a I

consequence of ESF bus undervoltage or 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, in response to the undervoltage

I
signal, a sequencer strips nonpennanent loads from the ESF !bus. When the DG is tied to the ESF bus, loads are then i
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.

1
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

I
|
!

(continued)
t
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AC Sources - Oparating
B 3.8.1

BASES

BACKGROUND signal is received, all loads needed to recover the unit or
(continued) 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 7000 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
SAFETY ANALYSES FSAR, Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5), assume ESF

systems are OPERABLE. The AC electrical power sources are
designed to provide sufficient capacity, capability, '

redundancy, and reliability to ensure the availability of
necessary power to ESF syster.s 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 i

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: 1

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 NRC Policy Statement.

LC0 Two qualified circuits between the 230 kV grid system and
the onsite Class IE Electrical Power System and separate and
independent DGs for each train ensure availability of the i

required power to shut down the reactor and maintain it in a j

(continued)
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AC S>urces - Op; rating
8 3.8.1

BASES

LCO safe shutdown condition after an anticipated operational
(continued) occurrence (A00) or a postulated DBA.

Qualified offsite circuits are those that are des'cribed in
the FSAR and are part of the licensing basis for the unit.

In addition, one required automatic load sequencer per train
must be OPERABLE. The automatic load sequencers are
required to provide the system response to both an SI signal
and a loss of or degraded ESF bus voltage condition.

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.

Offsite circuit #1 and #2 each consist of a RAT fed from
separate lines from the 230 kV switchyard. Each RAT can
supply either 4160 V ESF bus. In addition to these
circuits, there is also a 13.8/4.16 kV SAT which may be
manually connected to supply power to any one of the 4.16 kV
ESF buses for Units 1 and 2 in place of any RAT. The SAT
receives power from the Georgia Power Company Plant Wilson
switchyard.

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 11.5 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 from a variety of initial conditions such
as DG in standby with the engine hot and DG in standby with
the engine at ambient conditions. Additional DG
capabilities must be demonstrated to meet required
Surveillances, e.g., capability of the DG to revert to ;

standby status on an ECCS signal while operating in parallel
|test mode.

Proper sequencing of loads, including tripping of
nonessential loads, is a required function for DG
OPERABILITY.

The AC sources in one train must be separate and irdependent
(to the extent possible) of the AC sources in the other

(continued)
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AC Sourccs - Oparating
B 3.8.1

BASES

LCO train. For the DGs, separation and independence are
(continued) complete. .

For the offsite AC sources, separation and indepe'ndence are
to the extent practical. A circuit may be connected to more
than one ESF bus while the bus is being transferred to the
other circuit.

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 A00s 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.

The AC power requirements for MODES 5 and 6 are covered in!

LC0 3.8.2, "AC Sources - Shutdown."

|
A Note prior to the ACTIONS table prompts the user that when

| the SAT is being applied in accordance with LC0 3.8.1 as an
| offsite circuit for an ESF bus or to meet the requirements

of an LC0 3.8.1 Condition (SAT available) for an ESF bus, it
is not "available" for any of the other three 4.16 kV ESF
buses during that time. The SAT is available when it is:

Operable in accordance with plant procedures;*

Not being applied to any of the four 4.16 kV ESF buses*

; for Units 1 and 2 in accordance with Specification
| 3.8.1 as either an offsite source or to meet the
' requirements of an LC0 3.8.1 Condition; and,
' Not providing power to the other unit when that unit*

is in MODE 5 or 6 or defueled.

(continued)-
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AC Sources - Operating
B 3.8.1

BASES

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 Requiied Action only
specifies " perform," a failure of SR 3.53.1.1 acceptance
criteria does not result in a Required Action not met.
However, if a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition E, for
two offsite circuits inoperable, is entered.

A.2

Required Action A.2, which only applies * f the train cannot
be powered from an offsite source, is intended to provide
assurance that an event coincident with a single failure of
the associated DG will not result in a complete loss of
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. Single train systems, such as turbine driven
auxiliary feedwater pumos, may not be included.

The Completion Time for Required Action A.2 is intended to
allow the operator t Me to evaluate and repair any
discovered inoperabilities. This Completion Time also
allows for an exception to the normal " time zero" for
beginning the allowed outage time " clock." In this Required
Action, the Completion Time only begins on discovery that
both:

a. The train has no offsite power supplying it 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

(continued)
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AC Sourcss - Operating
B 3.8.1 i

BASES

ACTIONS M (continued),

!

| features, or both, that are associated with the other train i

| that has offsite power, results in starting the C'ompletion
- Times for the Required Action. Twenty-four hours is

,

i 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

i redundant counterpart to the inoperable required feature.
Additionally, the 24 hour Completion Time takes into account
the capacity and capability of the remaining AC sources, a
reasonable time for repairs, and the low probability of a
DBA occurring during this period.

A.3

According to Regulatory Guide 1.93 (Ref. 6), operation mayO continue in Condition A for a period that should not exceed
72 hours. With one required offsite circuit inoperable, the
reliability of the offsite system is degraded, and the
potential for a loss of offsite power is increased, with
attendant potential for a challenge to the unit safety
systems. In this Condition, however, the remaining OPERABLE
offsite circuit and DGs are adequate to supply electrical
power to the onsite Class 1E Distribution System.

The 72 hour Completion Time takes into account the capacity
and capability of the remaining AC sources, a reasonable
tin:e for repairs, and the low probability of a DBA occurr q
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 power 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 returned
OPERABLE, the LC0 may already have been not met for up to
11 days. This could lead to a total of 14 days, since

1

(continued)<
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AC Sources - Op; rating
B 3.8.1

gBASES

ACTIONS A.3 (continued)

initial failure to meet the LCO, to restore the offsite
circuit. At this time, a DG could again become i'noperable,
the circuit restored OPERABLE, and an additional 3 days, or
14 days depending on SAT availability, allowed prior to
complete restoration of the LCO. The 14 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 14 day Completion Times
means that both Completion Times apply simultaneously, and
the more restrictive Completion Time must be met.

Tracking the 14 day Completion Time is a requirement for
beginning the Completion Time " clock" that is in addition to
the normal Completion Time requirements. With respect to
the 14 day Completion Time, the " time zero" is specified as
commencing at the time LCO 3.8.1 was initially not met,
instead of at the time Condition A was entered. This
results in the requirement when in this Condition to track
the time elapsed from both the Condition A " time zero" and
the " time zero" when LC0 3.8.1 was initially not met.

B.1

The 13.8/4.16 kV Standby Auxiliary Transformer (SAT) is a
qualified offsite circuit that may be connected to the
onsite Class IE distribution system independently of the
RATS and may be utilized to meet the LC0 3.8.1 requirements
for an offsite circuit. Its availability permits an
extension of the allowable out-of-service time for a DG to
14 days from the discovery of failure to meet LC0 3.8.1.
The SAT is available when it is:

Operable in accordance with plant procedures;*

Not being' applied to any of the four 4.16 kV ESF buses*

for Units 1 and 2 in accordance with Specification
3.8.1 as either an offsite source or to meet the
requirements of an LC0 3.8.1 Condition; and,

(continued)
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B 3.8.1

BASES

ACTIONS fLd (continued)

Not providing power to the other unit when that unit*

is in MODE 5 or 6 or defueled. '

When one or more of these criteria are not satisfied, the
SAT is not available. These criteria are structured to
ensure that the SAT is available as an alternate offsite
source to support the extended DG Completion Time of 14
days. Therefore, when a DG is inoperable, it is necessary
to verify the availability of the SAT within one hour and
once per 8 hours thereafter. If Required Action B. 1 is not
met or the status of the SAT changes after Required Action
B.1 is initially met, Condition C must be entered
concurrently.

*

B.2

To ensure a highly reliable power source remains with an
inoperable DG, it is necessary to verify the availability of
the offsite circuits on a more frequent basis. Since the
Required Action only specifies " perform," a failure of

O'. SR 3.8.1.1 acceptance criteria does not result in a Required
Action being not met. However, if a circuit fails to pass
SR 3.8.1.1, it is inoperable. Upon offsite circuit
inoperability, additional Conditions and Required Actions
must then be entered.

B.3

Required Action B.3 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 designed
with redundant safety related trains. This includes motor
driven auxiliary feedwater pumps. Single train systems, j

such as turbine driven auxiliary feedwater pumps, are not
included. Redundant required feature failures consist of
inoperable features associated with a train, redundant to
the train that has an inoperable DG.

The Completion Time for Required Action B.3 is intended to
allow the operator time to evaluate and repair any
discovered inoperabilities. This Completion Time also

,C (continued) |

Vogtle Units 1 and 2 B 3.8-9 Revision No. O l



AC Sourccs - Operating
B 3.8.1

gBASES

ACTIONS B.3 (continued)

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 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 Completion Time for the Required Action.
Four hours from the discovery of these events existing
concurrently is acceptable because it minimizes risk while
allowing time for restoration before subjecting the unit to
transients associated with shutdown.

In this Condition, the remaining OPERABLE 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 i

| low probability of a DBA occurring during this period. |

|
|

B.4.1 and B.4.2
|

Required Action B.4.1 provides an allowance to avoid
unnecessary testing of the OPERABLE DG. 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 the

(continued)
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ACTIONS B.4.1 and B.4.2 (continued)

other DG, the other DG would'be declared inoperable upon
discovery and Condition F of LC0 3.8.1 would be entered. |
Once the failure is repaired, the common cause failure no l

longer exists, and Required Action B.4.1 is satisfied. If !
the cause of the initial inoperable DG cannot be confirmed
not to exist on the remaining DG, performance of SR 3.8.1.2
suffices to provide assurance of continued OPERABILITY of

Ithat DG.
!

In the event the inoperable DG is restored to OPERABLE |
status prior to completing either B.4.1 or B.4.2, the i

applicable plant procedures will continue to require the :
evaluation of the common cause possibility. This continued 1

evaluation, however, is no longer under the 24 hour
constraint imposed while in Condition B.

According to Generic Letter 84-15 (Ref. 7), 24 hours is ,

reasonable to confirm that the OPERABLE DG is not affected 1

by the same problem as the inoperable DG.

B.5

The availability of the SAT provides an additional AC source
which permits operation to continue for a period not to
exceed 14 days from discovery of failure to meet the LCO.

In Condition B, the remaining OPERABLE DG and offsite
circuits are adequate to supply electrical power to the
onsite Class 1E Distribution System. The 14 day Completion
Time takes into account the enhanced reliability and
availability of offsite sources due to the SAT, a reasonable
time for repairs, and the low probability of a DBA occurring
during this period.

The Completion Time for Required Action B.5 also establishes
a limit on the maximum time allowed for any combination of
required AC power sources to be inoperable during any single
contiguous occurrence of failing to meet the LCO. If

Condition B is entered while, for instance, an offsite
circuit is inoperable, the LC0 may already have been not met
for up to 72 hours. If the offsite circuit is restored
within the required 72 hours, this could lead to a total of

(continued)}
Vogtle Units 1 and 2 B 3.8-11 Revision No. O



AC Sourecs - Operating
B 3.8.1

1

BASES g
ACTIONS M (continued)

17 days, since initial failure to meet the LCO, to restore
compliance with the LC0 (i.e., restore the DG). However,
the 14 day Completion Time provides a limit on time allowed
in a specified condition after discovery of failure to meet
the LC0. This limit is considered reasonable for situations
in which Conditions A and B (and consequently Condition E)
are entered concurrently.

Tracking the 14 day Completion Time is a requirement for
beginning the Completion Time " clock" that is in addition to
the normal Completion Time requirements. With respect to
the Completion Time, the " time zero" is specified as
commencing at the time LC0 3.8.1 was initially not met,
instead of at the time Condition B was entered. This
results in the requirement when in this Condition to track
the time elapsed from both the Condition B " time zero" and
the " time zero" when LC0 3.8.1 was initially not met.

L.1

If the availability of the SAT cannot be verified and/or
maintained in accordance with Required Action B.1, the DG
must be restored to OPERABLE status within 72 hours. The
72-hour Completion Time begins upon entry into Condition C.
However, the total time to restore an inoperable DG cannot
exceed 14 days (per the Completion Time of Required
Action B.5).

The Completion Time of 72 hours (in the absence of the SAT)
is consistent with Regulatory Guide 1.93 (Ref. 6). The
72-hour Completion Time takes into account the capacity and
capability of the remaining AC sources, a reasonable time
for repairs, and low probability of a DBA occurring during
this period.

D.1 and D.2

Required Action D.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

(continued)
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ACTIONS D.1 and D.2 (continued)

Completion Time for this failure of redundant required !
features is reduced to 12 hours from that allowed'for one i

train without offsite power (Required Action A.2). The
rationale for the reduction to 12 hours is that Regulatory
Guide 1.93 (Ref. 6) allows a Completion Time of 24 hours for
two required offsite circuits inoperable, based upon the ,

assumption that 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 i

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. 1

l
The Completion Time for Required Action D.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 .

O Action the Completion Time only begins on discovery that j
U both: j

a. All required offsite circuits are inoperable; and

b. A required feature is inoperable.

If at any time during the existence of Condition D (two
offsite circuits inoperable) a required feature becomes
inoperable, this Completion Time begins to be tracked.

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition D for a period that should not exceed
24 hours. This level of degradation means that the offsite
electrical power system does not have the capability to
effect a safe shutdown and to mitigate the effects of an
accident; however, the onsite AC sources have not been i

'

degraded. This level of degradation generally corresponds
to a total loss of the immediately accessible offsite power
sources.

Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more

(continued)
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ACTIONS D.1 and 0.2 (continued) l
!

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

L
a. The configuration of the redundant AC electrical power i

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.

1

With both of the required offsite circuits inoperable, I
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, ihus, the 24 hour Completion Time provides a g
period of time to effect restoration of one of the offsite W i

circuits commensurate with the importance of maintaining an |
AC electrical power system capable of meeting its design j
criteria. |

According to Reference 6, with the available offsite AC
sources, two less than required by the LCO, operation may '

continue for 24 hours. If two offsite sources are restored
within 24 hours, unrestricted operation may continue. If

only one offsite source is restored within 24 hours, power
operation continues in accordance with Condition A.

E.1 and E.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 E are modified by a Note to indicate
that when Condition E is entered with no AC source to one or
more trains, the Conditions and Required Actions for
LC0 3.8.9, " Distribution Systems - Operating," must be

(continued) g
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ACTIONS E.1 and E.2 (continued)

immediately entered. This allows Condition E to provide
requirements for the loss of one offsite circuit'and one DG,
without regard to whether a train is de-energized.
LC0 3.8.9 provides the appropriate restrictions for a
de-energized train.

According to Regulatory Guide 1.93 (Ref. 6), operation may
continue in Condition E for a period that should not exceed
12 hours.

In Condition E, individual redundancy is lost in both the
offsite electrical power system and the onsite AC electrical

; power system. Since power system redundancy is provided by |
' two diverse sources of power, however, the reliability of ,

the power systems in this Condition may appear higher than I

that in Condition D (loss of both required offsite
circuits). This difference in reliability is offset by the

;susceptibility of this power system configuration to a i

| single bus or switching failure. The 12 hour Completion Time ;

takes into account the capacity and capability of the'

L] remaining AC sources, a reasonable time for repairs, and the/
low probability of a DBA occurring during this period.

F.1

With Train A and Train B DGs inoperable, there are no I
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 innediate l

controlled shutdown (the immediate shutdown could cause grid
instability, which could result in a total loss of AC
power) . Since any inadvertent generator trip could also

| result in a total loss of offsite AC power, however, the
| time allowed for continued operation is severely restricted.
: The intent here is to avoid the risk associated with an
i immediate controlled shutdown and to minimize the risk

associated with this level of degradation.

;

(continued)
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ACTIONS F.1 (continued)

According to Reference 6, with both DGs inoperable,
operation may continue for a period that should n'ot exceed
2 hours.

G.1

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. The sequencers are
required to provide the system response to both an SI signal
and a loss of or degraded ESF bus voltage signal.
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)
occurring during periods when the sequencer is inoperable is
minimal.

H.1 and H.2

If the inoperable AC electric power sources or an automatic
load sequencer cannot be restored to OPERABLE status within
the required Completion Time, the unit must be brought to a
MODE in which the LC0 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 i

Completion Times are reasonable, based on operating f
experience, to reach the required unit conditions from full !

power conditions in an orderly manner and without
challenging plant systems.

n

1.1

Condition I 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 ,

!

'
(continued)
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ACTIONS I.1 (continued)

in the AC electrical power system will cause a loss of I

function. Therefore, no additional time is justi'fied for
continued operation. The unit is required by LC0 3.0.3 to
commence a controlled shutdown. I

SURVEILLANCE The AC sources are designed to permit inspection and testing
REQUIREMENTS of all important areas and features, especially those that

have a standby function, in accordance with 10 CFR 50,
Appendix A, GDC 18 (Ref. 8). 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),
Regulatory Guide 1.108 (Ref. 9), and Regulatory Guide 1.137
(Ref. 10), as addressed in the FSAR.

Where the SRs discussed herein specify voltage and frequency
|

tolerances, the following is applicable. The minimum steady
(~ state output voltage of 3750 V is 90% of the nominal 4160 V'

N. output voltage. This value, which is specified in,

ANSI C84.1 (Ref.11), 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 4330 V will limit the
! 480 V bus voltage to within the maximum operating voltage

specified for 460 V motors. It ensures that for a lightly
loaded distribution system, the voltage et the terminals of
460 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 2% of the 60 Hz nominal frequency and are
derived from the recommendations given in Regulatory
Guide 1.9 (Ref. 3).

<

O (continued)
y,

'
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SURVEILLANCE SR 3.8.1.1
REQUIREMENTS

(continued) This SR ensures proper circuit continuity for the offsite AC
electrical power supply to the onsite distributio'n 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 Frequency is 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.

SR 3.8.1.2 and SR 3.8.1.7

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 i
engine prelube period and followed by a warmup period prior I

to loading. I
|

For the purposes of SR 3.8.1.2 and SR 3.8.1.7 testing, the |
DGs are started from standby conditions. Standby conditions |
for a DG mean that the diesel engine coolant and oil are
being continuously circulated and temperature is being
maintained consistent with manufacturer recommendations.

In order to reduce stress and wear on diesel engines, the
manufacturer recommends a modified start in which the
starting speed of DGs is limited, warmup is limited to this i

lower speed, and the DGs are gradually accelerated to
synchronous speed prior to loading. These start procedures
are the intent of Note 3.

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 11.4 seconds. The 11.4 second start
requirement supports the assumptions of the design basis
LOCA analysis in the FSAR, Chapter 15 (Ref. 5).

(continued)
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SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued)
REQUIREMENTS

The 11.4 second start requirement is not applicable to
SR 3.8.1.2 (see Note 3) when a modified start pro'cedure as
described above is used. If a modified start is not used,
the 11.4 second start requirement of SR 3.8.1.7 applies.

Since SR 3.8.1.7 requires a 11.4 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 is consistent
with Regulatory Guide 1.9 (Ref. 3). The 184 day Frequency
for SR 3.8.1.7 is a reduction in cold testing consistent
with Generic Letter 84-15 (Ref. 7). 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 j
synchronizing with the offsite electrical system and(q 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, I

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).

This SR is modified by four Notes. Note 1 indicates that
diesel engine runs for this Surveillance may include gradual
loading, as recommended by the manufacturer, so that

p (continued)
V
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SURVEILLANCE SR 3.8.1.3 (continued)
REQUIREMENTS

mechanical 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.

SR 3.8.1.4

This SR provides verification that the level of fuel oil in
the day tank is at or above the required level
(650 gallons). The level is expressed as an equivalent
volume in gallons, and is selected to ensure adequate fuel
oil for a minimum of I hour of DG operation at full load
plus 10% (52% of instrument span LI-9018, LI-9019).

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
breakdown of the fuel oil by bacteria. Frequent checking

(continued)
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BASES

SURVEILLANCE SR 3.8.1.5 (continued)
REQUIREMENTS

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. 10). This SR is for l

preventative maintenance. The presence of water does not 1

necessarily represent failure of this SR, provided the
accumulated water is removed during the performance of this
Surveillance.

1

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

i
required to support continuous operation of standby power

t sources. This Surveillance provides assurance that the fuel
oil transfer pump is OPERABLE, the fuel oil piping system isi

| intact, the fuel delivery piping is not obstructed, and the
| controls and control systems for automatic fuel transfer

systems are OPERABLE. The frequency of 31 days is adequate'

to verify proper automatic operation of the fuel transfer
i pumps to maintain the required volume of fuel oil in the day
| tanks. This frequency has been proven acceptable through
' operating experience.

SR 3.8.1.7

See SR 3.8.1.2.

SR 3.8.1.8

Each DG is provided with an engine overspeed trip to prevent I

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 load !
response characteristics and capability to reject the

i largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to:

the overspeed trip. The single largest load is an Auxiliary
;

i

(continued)
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SURVEILLANCE SR 3.8.1.8 (continued)
REQUIREMENTS

Feedwater pump motor rated at 900 horsepower and 671 kW.
This surveillance may be accomplished by: 1) Tripping the
DG output breaker with the DG carrying greater than or equal
to its associated single largest load while paralleled to
offsite power, or while solely supplying the bus, or 2)
Tripping the associated single largest load with the DG
solely supplying the bus. As required by IEEE-308
(Ref.12), 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
se hoint, or 15% above synchronous speed, whichever is
lowt:r.

The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 3)
reconmendations for response during load sequence intervals. 1

The upper voltage limit (SR 3.8.1.8.b) associated with the ;

DG operating in parallel with the grid is based on the
operation of the droop circuit and its potential to increase
the stabilizing voltage by as much as 5% over the maximum
starting voltage of 4330 V. The 3 seconds specified is !
equal to 60% of a typical 5 second load sequence interval - |associated with sequencing of the largest load. The voltagt >

and frequency specified are consistent with the design range
of the equipment powered by the DG. SR 3.8.1.8.a
corresponds to the maximum frequency excursion, while
SR 3.8.1.8.b and SR 3.8.1.8.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 1.108 (Ref. 9).

1

In order to ensure that the DG is tested under load
conditions that are as close to design basis conditions as i
possible when synchronized to offsite power, testing must be '

performed using a power factor as close as practicable to
s 0.9 while maintaining voltage s 4330 V. This power factor
is chosen to be representative of the actual design basis '

inductive loading that the DG would experience. The voltage
limit of 4330 V is required to prevent operation of any
loads at or above the maximum design voltage. 1

1

!

(continued)
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SURVEILLANCE SR 3.8.1.8 (continued)
,

REQUIREMENTS .

The Note acknowledges that
!
IThis SR is modified by a Note.

credit may be taken for unplanned events that sat'isfy this |

SR. Examples of unplanned events may include:

1. Unexpected operational events which cause the l
equipment to perform the function specified by this !
Surveillance, for which adequate documentation of the 1

required performance is available; and !

2. Post Corrective maintenance testing that requires 4

performance of this Surveillance in order to restore I
the component to OPERABLE, provided the maintenance '

was required, or performed in conjunction with ]
maintenance required to maintain OPERABILITY or !

. reliability. |

SR 3.8.1.9

This Surveillance demonstrates the DG capability to reject a
' full load without overspeed tripping or exceeding the ,

predetermined voltage limits. The DG full load rejection Is
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 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 loss of the load. These l

'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.

In order to ensure that ibe DG is tested under load
I conditions that are as close to design basis conditions a:;

possible, testing must be performed using a kVAR load as
close as practicable to 3390 kVAR while maintaining voltage
s; 4330 V. This kVAR load is chosen to be representative of
the actual design basis inductive loading that the DG would
experience. The voltage limit of 4330 V is required to ,

(continued),
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SURVEILLANCE SR 3.8.1.9 (continued)
REQUIREMENTS

prevent operation of any loads at or above the maximum
design voltage.

The 18 month Frequency is consistent with the recommendation
of Regulatory Guide 1.108 (Ref. 9) and is intended to be
consistent with expected fuel cycle lengths.

This SR is been modified by a Note. Credit may be taken for
unplanned events that satisfy this SR. Exa'nples of
unplanned events may include:

1. Unexpected operational events which caJse the
equipment to perform the functior, specified by this
Surveillance, for which adequate de:.umentation of the
required performance is availabic; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with |

maintenance required to maintain OPERABILITY or !

reliability. i
|

|
SR 3.8.1.10 |

I
As required by(Regulatory Guide 1.108 (Ref. 9), !paragraph 2.a. 1), 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 the nonessential loads and energization of the
emergency buses and respective loads from the DG. It

further demonstrates the capability of the DG to
automatically achieve the required voltage and frequency
within the specified time.

The DG autostart time of 11.4 seconds is derived from
requirements of the accident analysis to respond to a design
basis large break LOCA. An additional tenth of a second is
allowed for energizing permanently connected loads, thus the '

11.5 second requirement in this surveillance. The
Surveillance should be continued for a minimum of 5 minutes

(continued)
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BASES

SURVEILLANCE SR 3.8.1.10 (continued)
REQUIREMENTS

in order to demonstrate that all starting transients have
decayed and stability is achieved. '

The requirement to verify the connection and power supply of
permanent and autoconnected loads is intended to
satisfactorily show the relationship of these loads to the
DG loading logic. In certain circumstances, many of these
loads cannot actually be connected or loaded without undue
hardship or potential for undesired operation. For
instance, Emergency Core Cooling Systems (ECCS) injection
valves are not desired to be stroked open, or high pressure
injection systeins 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 of connection and loading of loads, testing
that adequately shows the 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 is
verified.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 9),
paragraph 2.a.(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 from service, perturb the
electrical distribution system, and challenge safety
systems. Credit may be taken for unplanned events that
satisfy th'.s SR. Examples of unplanned events may include:

1. Unexpected operational events which cause the i

equipment to perform the function specified by this

(continued)
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BASES

SURVEILLANCE SR 3.8.1.10
REQUIREMENTS

1. (continued)
,

Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 3.8.1.11

This Surveillance demonstrates that the DG automatically
starts and achieves the required voltage and frequency I

withis the specified time (11.4 seconds) from the design
basis actuation signal (LOCA signal) and operates for
2 5 p.inutes. The 5 minute period provides sufficient time !
to "Amonstrate stability. SR 3.8.1.11.d and SR 3.8.1.11.e &)
en!ure that permanently connected loads and emergency loads y
art energized from the offsite electrical power system on an
ESF signal without loss of offsite power.

The "equirement to verify the connection of permanent and
auto,onnected loads is intended to satisfactorily show the
rel:tionship of these loads to the DG loading logic. In
cretain circumstances, many of these loads cannot actually
be connected or loaded without undue hardship or potential
for undesired operation. For instance, ECCS injection
valves are not desired to be 'oked open, or high pressure
injection systems are not ca e of being operated at full
flow, or RHR systems perform a decay heat removal3

function are not desired to be realigned to the ECCS mode of
operation. In lieu of actual demonstration of connection
and loading of loads, testing that adequately shows the
capability of the DG system to perform these functions is
acceptable. This testing may include any series of
sequential, overlapping, or total steps so that the entire
connection and loading sequence is verified.

(continued)
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O BASESO
|

SURVEILLANCE SR 3.8.1.11 (continued) |
REQUIREMENTS

The Frequency of 18 months 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 perfonned at the
18 month Frequency. Therefore, the Frequency was concluded
to be acceptable from a reliability standpoint. j

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 l

continuously circulated and temperature maintained i

consistent with manufacturer recommendations. The reason I
'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 l

result, unit safety systems. Credit may be taken for
unplanned events that satisfy this SR. Examples of
unplanned events may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 3.8.1.12 ]

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, and low
lube oil pressure) trip the DG to avert substantial damage

p (continued)
G
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BASES

SURVEILLANCE SR 3.8.1.12 (continued)
REQUIREMENTS

to the DG unit. The noncritical trips are bypassed during
DBAs and provide an alarm on an abnormal engine condition.
This alarm provides the operator with sufficient time to
react appropriately. The DG availability to mitigate the
DBA is more critical than protecting the engine against
minor problems that are not immediately detrimental to
emergency cperation of the DG.

The 18 month Frequency is based on engineering judgment,
taking into consideration unit conditions required to
perform the Surveillance, and is it.unded 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, W e
Frequency was concluded to be acceptable from a reliability
standpoint.

The SR is modified by a Note. The reason for the Note is
that performing the Surveillance would remove a required DG
from service. Credit may be taken for unplanned events that
satisfy this SR. Examples of unplanned events may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surv'eillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 3.8.1.13
|

Regulatory Guide 1.108 (Ref. 9), paragraph 2.a.(3), 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 to 110% of the continuous duty rating and the
remainder of the time at a load equivalent to the continuous

(continued)
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v |

1

SURVEILLANCE SR 3.8.1.13 (continued)
REQUIREMENTS .

1duty rating of the DG, The DG starts for this Surveillance
can be performed either from standby or hot condi'tions. The
provisions for prelubricating and warmup, discussed in I

SR 3.8.1.2, and for gradual loading, discussed in 1

SR 3.8.1.3, are applicable to this SR. l
l

In order to ensure that the DG is tested under load |
conditions that are as close to design basis conditions as i

possible, testing must be performed using a kVAR load as
close as practicable to 3730 kVAR while loaded 2 7600 kW and
s 7700 kW and 3390 kVAR while loaded 2 6800 kW and s 7000 kW
for the remaining hours of the test, while maintaining
voltage s 4330 V. This kVAR load is chosen to be
representative of the actual design basis inductive loading
that the DG would experience. The voltage limit of 4330 V j
is requirec to prevent operation of any loads at or above ;

the maximum design voltage. The load band is provided to !

avoid routine overloading of the DG. Routine overloading
may resulc in mare frequent teardown inspections in
accordance with vendor recommendations in order to mairt.ain I

/~~s DG OPERABILITY. |

The 18 month Frequency is consistent with the .
irecommendations of Regulatory Guide 1.108 (Ref 9),

paragraph 2.a.(3), 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 two Notes. Note 1 states
that momentary transients due to changing bus loads do not
invalidate this test. Similarly, momentary kVAR load
transients above tha limit will not invalidate the test.
Note 2 acknowledges that credit may be taken for unplanned
events that satisfy this SR. Examples of unplanned events
may include: |

1. Unexpected operational events which cause the
equiprent to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore

O (continued)
V
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gBASES

SURVEILLANCE SR 3.8.1.13
REQUIREMENTS

2. (continued) ,

the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 3.8.1.14

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 11.4 seconds. The 11.4 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 1.108 (Ref. 9), paragraph 2.a.(5).

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.

SR 3.8.1.15

As required by(6)gulatory Guide 1.108 (Ref. 9),
Re

paragraph 2.a. , 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 returned to
ready to load status 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 ready to load status when the

(continued)
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B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.15 (continued)
REQUIREMENTS

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 I

recommendations of Regulatory Guide 1.108 (Ref. 9),
paragraph 2.a.(6), 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 challenge safety systems. Credit
may be taken for unplanned events that satisfy this SR.
Examples of unplanned events may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 1.d.1.16

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 w;11 4

automatically reset to ready to load operation if a LOCA
actuation signal is received during operation in the test
mode. Ready to load operation is defined as the DG running
at rated speed and voltage with the DG output breaker open.
These provisions for automatic switchover are required by
IEEE-308 (Ref. 11), paragraph 6.2.6(2).

The requirement to automatically energize the emergency
loads with offsite power is essentially identical to that of
SR 3.8.1.11. The intent in the requirement associated with

(continued)
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g'BASES

SURVEILLANCE SR 3.8.1.16 (continued)
REQUIREMENTS

SR 3.8.1.16.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 shows 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 1.108 (Ref. 9),
paragraph 2.a.(8), 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 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. Credit
may be taken for unplanned events that satisfy this SR.
Examples of unplanned events may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

|

SR 3.8.1.17

Under accident and loss of offsite power conditions, loads I

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 10% load
sequence time interval tolerance ensures that sufficient
time exists for the DG to restore frequency and voltage

(continued)
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BASES

SURVEILLANCE SR 3.8.1.17 (continued)
REQUIREMENTS

prior to applying the next load and that safety analysis
assumptions regarding ESF equipment time delays a're not
violated. Reference 2 provides a summary of the automatic
loading of ESF buses.

The Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 9),
paragraph 2.a.(2), 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 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. Credit
may be taken for unplanned events that satisfy this SR.
Examples of unplanned events may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this

O Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 3.8.1.18

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 3.8.1.10, 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

(continued)
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B 3.8.1

BASES

SURVEILLANCE SR 3.8.1.18 (continued)
REQUIREMENTS

functions is acceptable. This testing may includ,e any
series of sequential, overlapping, or total steps so that
the entire connection and loading sequence is verified.

The Frequency of 18 months takes into consideration unit
conditions required to perform the Surveillance and is
intended to be consistent with an expected fuel cycle length
of 18 months.

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. Credit may be taken for unplanned
events that satisiy this SR. Examples of unplanned events
may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with
maintenance required to maintain OPERABILITY or
reliability.

SR 3.8.1.19

This surveillance der.onstrates that each required fuel oil
transfer pump operates and transfers fuel oil from its
associated storage tank to the other train's associated day
tank via installed crossconnect lines. This capability is
required to support continuous operation of standby power
sources. This surveillance provides assurance that the fuel
oil transfer pump is OPERABLE and the fuel oil transfer

(continued)
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BASES

SURVEILLANCE SR 3.8.1.19 (continued)
REQUIREMENT 5 .

crossconnect piping is intact and not obstructed. The
Frequency of every 18 months is adequate to verify the
crossconnect piping is intact and the system is capable of
supplying fuel oil to the other train's day tank. This
Frequency takes into consideration the additional monthly
testing required of each fuel oil transfer system train to
automatically supply its own day tank and the passive nature
of the crossconnect piping.

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 1.108 (Ref. 9).

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
conditions, that is, with the engine coolant and oil
continuously circulated and temperature maintained
consistent with manufacturer recommendations.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.

2. FSAR, Chapter 8.

3. Regulatory Guide 1.9, Rev. 3, July 1993.

4. FSAR, Chapter 6.

5. FSAR, Chapter 15.

6. Regulatory Guide 1.93, Rev. O, December 1974.

O. (continued)
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REFERENCES 7. Generic Letter 84-15, " Proposed Staff Actions to
(continued) Improve and Maintain Diesel Generator Reliability,"

July 2, 1984.
,

8. 10 CFR 50, Appendix A, GDC 18.

9. Regulatory Guide 1.108, Rev.1, August 1977.

10. Regulatory Guide 1.137, Rev.1, October 1979.

11. IEEE Standard 308-1978.
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AC Sourc s - Shutdown
B 3.8.2

/^\
(j B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources - Shutdown

BASES
.

BACKGROUND A description of the AC sources is provided in the Bases for
LCO 3.8.1, "AC Sources - Operating."

APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5
SAFETY ANALYSES 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

c. Adequate AC electrical power is provided to mitigate
events postulated during shutdown, such as a fuel

('~] handling accident.
t/

In general, when the unit is shut down, the Technical
Specifications requirements ensure that the unit has the
capability to mitigate the consequences of postulated
accidents. However, assuming a single failure and
concurrent loss of all offsite or all onsite power is not
required. The rationale for this is based on the fact that
many Design Basis Accidents (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 LC0 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 ini

Il - (continued)C/
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BASES

APPLICABLE recognition that certain testing and maintenance activities
SAFETY ANALYSES must be conducted provided an acceptable level of risk is

(continued) not exceeded. During MODES 5 and 6, performance of a
significant number of required testing and mainte' nance
activities is also required. In MODES 5 and 6, the
activities are generally planned and administrative 1y
controlled. Relaxations from MODE 1, 2, 3, and 4 LCO
requirements are acceptable during shutdown modes based on:

a. The fact that time in an outage is limited. This is a
risk prudent goal as well as a utility economic
consideration.

b. Requiring appropriate compensatory measures for
certain conditions. These may include administrative
controls, reliance on systems that do not necessarily .
meet typical design requirements applied to systems
credited in operating MODE analyses, or both,

c. Prudent utility consideration of the risk associated
with multiple activities that could affect multiple
systems.

d. Maintaining, to the extent practical, the ability to
perform required functions (even if not meeting
MODE 1, 2, 3, and 4 OPERABILITY requirements) with
systems assumed to function during an event.

In the event of an accident during shutdown, this LC0
iensures the capability to support systems necessary to av0 d

immediate difficulty, assuming either a loss of all oft 3P.e
power or a loss of all onsite diesel generator (DG) powe".

.

The AC sources satisfy Criterion 3 of the NRC Policy
Statement.

|

LC0 One offsite circuit capable of supplying the onsite Class 1E
power distribution subsystem (s) of LC0 3.8.10 " Distribution
Systems - Shutdown," ensures that all required loeds are
powered from offsite power. An OPERABLE DG, associated with
a distribution system train required to be OPERABLE by
LC0 3.8.10, ensures a diverse power source is available to
provide electrical power support, assuming a loss of the

(continued)
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AC Sources - Shutdown
B 3.8.2

;

BASES

'

LC0 offsite circuit. Together, OPERABILITY of the required
(continued) 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 FSAR and are part of the licensing
basis for the unit. :

Offsite circuits #1 and #2 each consist of a RAT fed from
separate lines from the 230 kV switchyard. Each RAT can
supply either 4160 V ESF bus. In addition to these
circuits, there is also a 13.8/4.16 kV SAT which may be
manually connected to supply power to either 4160 V ESF bus
and replace either RAT. The SAT receives power from the
Georgia Power Company Plant Wilson switchyard.

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 I

accomplished within 11.5 seconds. The DG must be capable of
accepting the required loads manually, 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 with the engine at ambient
conditions.

Proper sequencer operation to support the DG auto-start on
loss of power and degraded grid voltage, including tripping
of nonessential loads, is a required function for DG
OPERABILITY. Automatic load sequencing is not required in
MODES 5 or 6.

It is acceptable for trains to be cross tied during shutdown |

conditions, allowing a single offsite power circuit to
'

supply all required trains.

(continued)
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AC Sources - Shutdown
B 3.8.2

BASES (continued)

APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6
provide assurance that:

a. Systems needed to mitigate a fuel handling accident
are available;

b. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; ar.1

c. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition or refueling condition.

The AC power requirements for MODES 1, 2, 3, and 4 are
covered in LC0 3.8.1.

.

ACTIONS A.1

An offsite circuit would be considered inoperable if it were
not available to one required ESF train. Although two
trains are required by LC0 3.8.10, the one train with
offsite power available may be capable of supporting
sufficient required features to allow continuation of CORE
ALTERATIONS and fuel movement. By the allowance of the
option to declare required features inoperable, with no
offsite power available, appropriate restrictions will be
implemented in accordance with the affected required
features LC0's ACTIONS.

A.2.1. A.2.2. A.2.3. A.2.4. B.I. 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

(continued)
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%

ACTIONS A.2.1. A.2.2. A.2.3. A.2.4. B.1. B.2. B.3, and B.4

(continued) .

reactivity additions does not preclude actions to' maintain
or increase reactor vessel inventory provided the required
SDM is maintained.

Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability or the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required AC sources and to l

continue this action until restoration is accomplished in i

order to provide the necessary AC power to the unit safety
systems.

j

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention.. The
rest' oration of the required AC electrical power sources
should be completed as quickly as possible in order to !
minimize the time during which the unit safety systems may
be without sufficient power.

('h
V Pursuant to LC0 3.0.6, the Distribution System's ACTIONS

would not be entered even if all AC sources to it are
inoperable, resulting in de-energization. Therefore, the
Required Actions of Condition A are modified by a Note to
indicate that when Condition A is entered with no AC power
to any required ESF bus, the ACTIONS for LC0 3.8.10 must be
immediately entered. This Note allows Condition A to
provide requirements for the loss of the offsite circuit,
whether or not a train is de-energized. LC0 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 LC0 3.8.1 that are
necessary for ensuring the OPERABILITY of the AC sources in
other than MODES 1, 2, 3, and 4. SR 3.8.1.10.C.2,
SR 3.8.1.11, SR 3.8.1.12, SR 3.8.1.16, SR 3.8.1.17, and
SR 3.8.1.18 are not required to be met because the required
OPERABLE DG is not required to respond to an SI signal or

(continued)
O
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AC Sources - Shutdown
B 3.8.2

BASES

SURVEILLANCE SR 3.8.2.1 (continued) J
REQUIREMENTS

.

have loads automatically sequenced on the associated ESF |
bus. SR 3.8.1.20 is excepted because starting in' ependenced

'

is not required with the DG 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 from being paralleled
with the offsite power network or otherwise rendered
inoperable during performance of SRs, and to preclude
deenergizing 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 are required to be OPERABLE.
Refer to the corresponding Bases for LC0 3.8.1 for a
discussion of each SR.

'

REFERENCES None.

O
i
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Diesel Fuel Oil, Lube Oil, Starting Air and Ventilation
B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

BASES
,

BACKGROUND The diesel generators (DG) are provided with storage tanks
having a total combined fuel oil capacity sufficient to
operate a diesel for a period 2: 7 days while the DG is
supplying maximum post loss of coolant accident load demand
discussed in th( FSAR, Paragraph 9.5.4.2 (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 governed by these SRs are the water and j

sediment content, tne kinematic viscosity, specific gravity
(or API gravity), end impurity level.

The DG lubrication system is designed to provide sufficient
lubrication to permit proper operation of its associated DG
under all loading conditions. The system is required to
circulate the lube oil to the diesel engine working surfaces
and to remove excess heat generated by friction during
operation. The onsite storage in addition to the engine oil
sump is sufficient to ensure 7 days of continuous operation.
This supply is sufficient to allow the operator to replenish
lube oil from outside sources.

Each DG has two redundant 100% capacity air start systems
with adequate capacity for five successive start attempts
each on the DG without recharging the air start receiver (s).

,

!

1

I

(continued)
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Diesel Fual Oil, Lube Oil, Starting Air and Vcntilation
B 3.8.3

BASES

BACKGROUND Each DG building contains two ventilation supply fans and
(continued) associated dampers. The ventilation supply fans are

required to limit the DG building air temperature to
s 120 F to support the operation of the associat'ed DG. The
fans in each DG building and associated dampers start and
actuate on different signals. Fans 1/2-1566-B7-001
(train A) and 1/2-1566-B7-002 (train B) start automatically
and the necessary intake and discharge dampers actuate to
the correct position on a train associated DG running signal
and fans 1/2-1566-87-003 and 1/2-1566-87-004 start
automatically and the necessary intake and discharge dampers
actuate to the correct position on high DG building
temperature signal coincident with a DG running signal.

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter 6 (Ref. 4), and in

the FSAR, 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 limits
are discussed in more detail in the Bases for Section 3.2,
Power Distribution Limits; Section 3.4, Reactor Coolant
System (RCS); and Section 3.6, Containment Systems.

Since diesel fuel oil, lube oil, air start, and ventilation
subsystems support the operation of the standby AC power
sources, they satisfy Criterion 3 of the NRC Policy
Statement.

LC0 Stored diesel fuel oil is required to have sufficient supply
for 7 days of full load operation. It is also required to
meet specific standards for quality. Additionally,
sufficient lubricating oil supply must be available to
ensure the capability to operate at full load for 7 days.
This requirement, in conjunction with an ability to obtain
replacement supplies within 7 days, supports the
availability of DGs required to shut down the reactor and to
maintain it in a safe condition for an anticipated
operational occurrence (A00) or a postulated DBA with loss
of offsite power. DG day tank fuel requirements, as well as

(continued)
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Diesel Fuel Oil, Lube Oil Starting Air and Ventilation
B 3.8.3

BASES

LC0 transfer capability from the storage tank to the day tank,
(continued) are addressed in LC0 3.8.1, "AC Sources - Operating," and

LC0 3.8.2, "AC Sources - Shutdown."
,

The starting air system is required to have a minimum
capacity for five successive DG start cycles without
recharging the air start receivers.

Two DG ventilation supply fans are required OPERABLE for
each DG to limit the DG building air temperature to
s 120 F.

APPLICABILITY The AC sources (LC0 3.8.1 and LC0 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 A00 or a postulated DBA. Since stored diesel fuel
oil, lube oil, and starting air and ventilation subsystems
support LC0 3.8.1 and LC0 3.8.2, stored diesel fuel oil,
lube oil, and starting air are required to be within limits
and ventilation supply fans OPERABLE when the associated DG

( is required to be OPERABLE.

ACTIONS The Actions Table is modified by a Note indicating that
separate Condition entry is allowed for each DG. This is
acceptable since the Required Actions for each Condition
provide appropriate compensatory actions for each inoperable
DG subsystem. Complying with the Required Actions for one
inoperable DG subsystem may allow for continued operation,
and subsequent inoperable DG subsystem (s) are governed by
separate Condition entry and application of associated .

Required Actions. |

A.1

In this Condition, the 5.4 day fuel oil supply in a single
storage tank for a DG is not available. However, the
Condition is restricted to fuel oil level reductions that
maintain at least a 4 day supply in that tank. The 4 day
supply still allows ample time to transfer fuel from the
other storage tank. These values are based on Reference 9.

(continued)
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B 3.8.3,

|
'

BASES

ACTIONS A.1 (continued)

These circumstances may be caused by events, such as full
load operation required after an inadvertent star't 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.

.

B.1

With lube oil inventory < 336 gal, sufficient lubricating
oil to support 7 days of continuous DG operation at full
load conditions may not be available. However, the ;

Condition is restricted to lube oil volume reductions that I
maintain at least a 6 day supply. These values are based on |
Reference 10. This restriction allows sufficient time to
obtain the requisite replacement volume. A period of
48 hours is considered sufficient to complete restoration of
the required volume prior to declaring the DG inoperable.

,

This period is acceptable based on the remaining capacity
(> 6 days), the low rate of usage, the fact that procedures
will be initiated to obtain replenishment, and the low
probability of an event during this brief period. !

!

C.1
:

This Condition is entered as a result of a failure to meet
the acceptance criterion of the particulate component for
stored fuel oil of SR 3.8.3.3. Normally, trending of
particulate levels allows sufficient time to correct high
particulate levels prior to reaching the limit of
acceptability. Poor sample technique (e.g., bottom
sampling), contaminated sampling equipment, and errors in
laboratory analysis can produce failures that do not follow

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air and Ventilation'

B 3.8.3

BASES

ACTIONS C.1 (continued)

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 ,

roper engine performance has been recently demonstrated ;

p(within 31 days), it is prudent to allow a brief period
;

i ;

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."

D.1

With the new fuel oil properties defined in the Bases for
SR 3.8.3.3 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

4 the stored fuel oil to determine that the new fuel oil, when

mixed with previously stored fuel oil, remains acceptable,4

; or to restore the stored fuel oil properties. This
fm restoration may involve feed and bleed procedures,
(~) filtering, or combinations of these procedures. Even if a

DG start and load was required during this time interval and
,

the fuel oil properties were outside limits, there is a high
likelihood that the DG would still be capable of performing
its intended function.

E.1
I

With both starting air receiver pressures < 210 psig, i

sufficient capacity for five successive DG start cycles does i

not exist. However, as long as one receiver pressure is j

> 175 psig, there is adequate capacity for at least one*

start attempt, and the DG can be considered OPERABLE while
one air receiver pressure is restored to the required limit.
These values are based on Reference 11. A period of
48 hours is considered sufficient to complete restoration to
the required pressure prior to declaring the DG inoperable.
This period is acceptable based on the remaining air start
capacity, the fact that most DG starts are accomplished on
the first attempt, and the low probability of an event
during this brief period.

(continued)
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Diesal Fuel Oil, Lub: Oil, Starting Air and Ventilation |

B 3.8.3

gBASES

i
'ACTIONS F.1

(continued)
With one DG ventilation supply fan inoperable, th,e
capability to maintain the DG building air temperature below
the required limit is degraded. In most cases, except for
extreme ambient temperatures, one DG ventilation supply fan
is sufficient to maintain the DG building temperature below
the limit. However, the remaining system capacity is
degraded and action must be taken to restore the inoperable
fan to operable status within 14 days. The Completion Time
allowed is reasonable considering the redundant DG, the
remaining fan capacity available for the affected DG, and
the fact that an event requiring the DG to operate would
have to occur combined with ambient tempertures in excess of
93 F that would require both fans to operate in the
affected DG building. Furthermore, DG operation with a
single ventilation supply fan combined with ambient
temperatures in excess of 93 F would result in temperatures
in excess of the limit by a few degrees only (commensurate
with the extent to which the ambient temperature exceeds
93 F).

G.1

With a Required Action and associated Completion Time not
met, or one or more DG's fuel oil, lube oil, or starting air
subsystem not within limits for reasons other than addressed
by Conditions A through E, or one or more DGs with both
required ventilation fans inoperable, the associated DG may
be incapable of performing its intended function and must be
immediately declared inoperable.

SURVEILLANCE SR 3.8.3.1
REQUIREMENTS

This SR provides verification that there is an adequate

LI-9025)y(76% of instrument span) ge tanks (LI-9024 and
inventor of fuel oil in the stora

to support one DG's
operation for at least 7 days at full load. The 7 day
period is sufficient time to place the unit in a safe
shutdown condition and to bring in replenishment fuel from
an offsite location.

|

|

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air and Ventilation
B 3.8.3

BASES

SURVEILLANCE SR 3.8.3.1 (continued)
REQUIREMENTS

The 31 day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low level ' alarms are
provided and unit operators would be aware of any large uses
of fuel oil during this period. )

i
I

SR 3.8.3.2

This Surveillance ensures that sufficient lube oil inventory
is available on the plant site to support at least 7 days of i

full load operation for each DG. The 336 gal requirement is
based on the worst case DG consumption rate for full load
operation (Reference 10). The 336 gallons is the volume
required in excess of the recommended minimum volume
required by the manufacturer. The 336 gallons may be
contained in the lube oil sump tanks and the engine sump, in
onsite storage, or a combination of the two. Implicit in
this SR is the requirement to have the ability to transfer
the lube oil from its storage location to the DG, when the
DG lube oil sump does not hold adequate inventory for 7 days

3 of full load operation without the level reaching the
manufacturer recommended minimum level.

A 31 day Frequency is adequate to ensure that a sufficient
'

lube oil supply is onsite, since DG starts and run time are
closely monitored by the unit staff.

,

!

SR 3.8.3.3
.

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 an immediate,
detrimental impact on diesel engine combustion. If results
from these tests are within acceptable limits, the fuel oil
may be added to the storage tanks without concern for
contaminating the entire volume of fuel oil in the storage
tanks. The following tests are to be performed prior to
adding new fuel oil to storage tanks:

a. Sample the new fuel oil in accordance with ASTM
D4057-81 (Ref. 6);

(continued)

O
Vogtle Units 1 and 2 B 3.8-49 Revision No. 0

_ _ _ _ _ - _ _ - ___ _.



- _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,

Dicsel Fuel Oil, Lube Oil, Starting Air and Vcntilatien
B 3.8.3

gBASES

SURVEILLANCE SR 3.8.3.3 (continued)
REQUIREMENTS

b. Verify in accordance with the tests specified in ASTM
D975-81 (Ref. 6) that the sample has an API 'ravity ofG

within 0.3 degrees at 60*F, or a specific gravity of
within 0.0016 at 60/60*F, when compared to the
supplier's certificate or 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 degrees and s 39 degrees, a kinematic
viscosity at 40 C of 2 1.9 centistokes and s 4.1
centistokes, if gravity was not determined by
comparison with supplier's certification, and a flash
point of 2125 F; and

c. Verify that the new fuel oil has a clear and bright
appearance with proper color when tested in accordance
with ASTM D4176-82 (Ref. 6).

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 LC0 concern since the fuel oil is not added to
the storage tanks.

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 ASTM 0975-81 (Ref. 7) are
met for new fuel oil when tested in accordance with
ASTM D975-81 (Ref. 6), except that the analysis for sulfur
may be performed in accordance with ASTM D1552-79 (Ref. 6)
or ASTM D2622-82 (Ref. 6). 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 particulates, due mostly to oxidation. The
presence of particulates does not mean the fuel oil will not
burn properly in a diesel engine. The particulates can
cause fouling of filters and fuel oil injection equipment,
however, which can cause engine failure.

Particulate concentrations should be determined in
accordance with ASTM D2276-78, (Ref. 6) which provides for
obtaining a field sample and subsequent laboratory testing.

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air and Ventilation
B 3.8.3

BASES

SURVEILLANCE SR 3.8.3.3 (continued)
REQUIREMENTS

The particulate concentration limit is 10 mg/f. 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.

SR 3.8.3.4

This Surveillance ensures that, without the aid of the
refill compressor, sufficient air start capacity for each DG
is available. The system design requirements provide for a
minimum of five engine start cycles without recharging. The
duration of each start cycle is about 3 seconds or two to ;

three engine revolutions. The pressure specified in this SR '

is intended to reflect the lowest value at which the five
starts can be accomplished. (PI-9060,PI-9061,PI-9064,
PI-963)

G
V 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 j
pressure.

SR 3.8.3.5 l
:

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

(continued)
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B 3.8.3

gBASES

SURVEILLANCE SR 3.8.3.5 (continued)
REQUIREMENTS

fouling and provides data regarding the watertight integrity
of the fuel oil system. The Surveillance Frequen'cies 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 3.8.3.6

This surveillance demonstrates that each DG ventilation
supply fan starts automatically and the necessary dampers
actuate to the correct position on a simulated or actual
actuation signal. The two fans in each DG buiiding and
associated dampers start and actuate on different si
Fans 1/2-1566-87-001 (train A) and 1/2-1566-87-002 (gnals.train B)
start automatically and the necessary intake and di charge
dampers actuate to the correct position on a train
associated DG running signal and fans 1/2-1566-B7-003 and
1/2-1566-B7-004 start automatically and the necessary intake
and discharge dampers actuate to the correct position on
high DG building temperature signal coincident with a DG
running signal. The frequency of 18 months has been shown
to be adequate to verify the required equipment actuations
based on operating experience and is consistent with similar
component actuation testing requirements for other ESF
systems.

SR 3.8.3.7

Draining of the fuel oil stored in the supply tanks, removal
of accumulated sediment, and tank cleaning are required at
10 year inter /als by Regulatory Guide 1.137 (Ref. 2),
paragraph 2.f. To preclude the introduction of surfactants
in the fuel oil system, the cleaning should be accomplished
using sodium hypochlorite solutions, 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 removed during performance of the Surveillance.

(continued)
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Diesel Fuel Oil, Lube Oil, Starting Air and Ventilation
B 3.8.3

BASES

SURVEILLANCE SR 3.8.3.7 (continued)
REQUIREMENTS .

The SR is modified by a Note that excepts the performance of
this SR when the associated DG is required OPERABLE by LC0
3.8.2. This exception is consistent with the SR performance
exceptions in LC0 3.8.2 for SRs that might impact the
OPERABILITY of the DGs.

REFERENCES 1. FSAR, Paragraph 9.5.4.2.

2. Regulatory Guide 1.137.

3. ANSI N195-1976, Appendix B.

4. FSAR, Chapter 6.

5. FSAR, Chapter 15.

6. ASTM Standards: D4057-81; D975-81; D4176-82;
D1552-79; D2622-82; D2276-78.

OQ 7. ASTM Standards, D975, Table 1.

8. Deleted.

9. Southern Company Services Calculation number
X4C2403V10, Emergency Diesel Generator Fuel Oil
Storage Technical Specification Values.

10. Southern Company Services Calculation numbers
X4C2403V11 and X4C2403V12, Emergency Diesel Generator
Lube Oil Inventory Technical Specification Values.

11. Southern Company Services Calculation number
X4C2403V09, Emergency Diesel Generator Starting Air
Pressure Technical Specification Value.

O
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DC Sources - Operating
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources - Operating

BASES

BACKGROUND There are four safety features 125 VDC systems (identified
A, B, C, and D) per unit. Each system has a 59-cell lead

calcium battery,)switchgear (electrically operated drawoutcircuit breakers , two redundant battery chargers, and
125 VDC distribution panels (molded case circuit breakers).
Systems A, B, and C each have a 125 VDC motor control center
for motor operated valves. There is no capability to
connect the DC systems between themselves, between Unit 1
and Unit 2 systems, or between the safety features systems
and the nonsafety features systems. The 125 VDC systems A
and C form the train A safety features DC system and their
associated battery chargers receive power from two Class IE
train A motor control centers. The 125 VDC systems B and D
form the train B safety features DC system and their battery
chargers receive power from two Class IE train B motor
control centers.

The 125 VDC systems A, B, C, and D supply DC power to
channels 1, 2, 3, and 4, respectively, and are designated as
Class 1E equipment in accordance with the applicable
sections of Institute of Electrical and Electronic Engineers
(IEEE) Standard 308 (Ref. 1). As required by 10 CFR 50,
Appendix A, GDC 17 (Ref. 2), the DC electrical power system
is designed so that no single failure in any 125 VDC system
will result in conditions that will prevent the safe
shutdown of the reactor plant. The plant design and circuit
layout from these DC systems provide physical separation of
equipment, cabling, and instrumentation essential to plant i

safety. Each 125 VDC battery is separately housed in a |
ventilated room apart from its chargers and distribution |
equipment. All the components of the 125 VDC Class 1E !

'

systems are housed in Category 1 structures.

During normal operation the 125 VDC load is powered from the
battery chargers with the batteries floating on the system.
In case of loss of normal power to the battery chargers, the
DC load is automatically powered from the batteries.

Batteries are sized in accordance with IEEE 485 (Ref. 3) to
have sufficient capacity to supply the required loads for a
loss of coolant / loss of offsite power (LOCA/LOSP) duration

(continued)
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DC Sources - Operating
B 3.8.4

(v) BASES

BACKGROUND of 2 3/4 hours and a station blackout (SB0) duration of
(continued) 4 hours. For LOSP/LOCA, they are sized at a minimum

temperature of 70 F; their initial capacity was increased by
10% for load growth and 25% for aging. The requi'ed finalr
(end of duty cycle and end of life) battery cell voltages
for each load group have been analyzed to demonstrate that
adequate voltage is provided to the loads. The battery
voltage specifications are discussed in detail for each load
group in FSAR, Chapter 8 (Ref. 4).

Each 125 VDC battery is provided with two battery chargers,
each of which is sized to supply the continuous (long term)
demand on its associated DC system while providing
sufficient power to replace 110% of the equivalent
ampere-hours removed from the battery during a design basis
battery discharge cycle within a 12 hour period after
charger input power is restored. Normally, both battery
chargers are on line with load sharing circuitry to ensure
that the DC load is properly shared between the two
chargers. Only one charger is required OPERABLE to support
the associated DC power system. The sizing of each battery
charger meets the requirements of IEEE 308 (Ref. 1) and
Regulatory Guide 1.32 (Ref. 5).

The DC power distribution system is described in more detail
in Bases for LC0 3.8.9, " Distribution System - Operating,"
and LC0 3.8.10 " Distribution Systems - Shutdown."

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter 5 (Ref. 6), and in

the FSAR, Chapter 15 (Ref. 7), assume that Engineered Safety
Feature (ESF) systems are OPERABLE. The DC electrical power
system provides normal and errergency DC electrical power for
the DGs, emergency auxiliarins, and control and switching
during all MODES of operatior..

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:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

(continued)n
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gBASES

APPLICASLE b. A worst case single failure.
SAFETY ANALYSES

(continued) The DC sources satisfy Criterion 3 of the NRC Pol, icy
Statement.

LCO The DC electrical power sources, each source consisting of
one battery, battery charger, and the corresponding control
equipment and interconnecting cabling supplying power to the
associated bus within the train are required to be OPERABLE
to ensure the availability of the required power to shut
down the reactor and maintain it in a safe condition after
an anticipated operational occurrence (A00) or a postulated
DBA. Loss of any train DC electrical power source does not
prevent the minimum safety function from being performed
(Ref. 4).

An OPERABLE DC electrical power source requires the battery
and one charger per battery to be operating and connected to
the associated DC bus.

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES 1, 2, 3, and 4 to ensure safe unit operation and to
ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s 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 LC0 3.8.5, "DC Sources -
Shutdown."

(continued) g
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C\g BASES (continued)

ACTIONS A.1

Condition A represents one train with a loss of ability to
completely respond to an event, and/or a potential loss of
ability to remain energized during normal operation. The
2 hour limit is consistent with the allowed time for an
inoperable DC distribution system train.

If one of the required DC electrical power sources is
inoperable (e.g., inoperable battery, inoperable battery
charger, or inoperable battery charger and associated
inoperable battery), the remaining DC electrical power
source has the capacity to support a safe shutdown and to
mitigate an accident condition. Since a subsequent worst
case single failure would, however, result in the complete
loss of the remaining 125 VDC electrical power source with
attendant loss of ESF functions, continued power operation
should not exceed 2 hours. The 2 hour Completion Time is
based on Regulatory Guide 1.93 (Ref. 8) and reflects a
reasonable time to assess unit status as a function of the
inoperable DC electrical power source and, if the DC
electrical power source is not restored to OPERABLE status,
to prepare to effect an orderly and safe unit shutdown.

B.1 and B.2

If the inoperable DC electrical power source cannot be
,

restored to OPERABLE status within the required Completion I

Time, the unit must be brought to a M0DE in which the LC0
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. 8).

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

(continued)
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,

SURVEILLANCE SR 3.8.4.1 (continued) I
REQUIREMENTS

charging system and the ability of the batteries to perform
their intended function. Float charge is the condition in
which the charger is supplying the continuous charge
required to overcome the internal losses of a battery (or
battery cell) and maintain the battery (or a battery cell)
in a fully charged state. The voltage 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. 9).

SR 3.8.4.2

Visual inspection 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 resistance limit specified for interrack and intertier
connections is corrected for cable resistance. The limits
established for this SR must not be above the ceiling value
established by the manufacturer.

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 1

to detecting corrosion trends. I

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.

1

The Surveillance Frequency of 18 months is adequate to
verify the status of cell, cell plate, and rack integrity.

(continued)
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B 3.8.4

9 BASES'[O
SURVEILLANCE SR 3.8.4.3 (continued)
REQUIREMENTS .

This Frequency is acceptable based on operational experience
related to battery integrity and physical deterioration.

SR 3.8.4.4 and SR 3.8.4.5

| Visual inspection and resi:tance measurements of intercell,
interrack, intertier, and terminal connections provide an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The

r anticorrosion material is used to help ensure good
electrical connections and to reduce terminal deterierat'on.
The visual inspection for corrosion is not intended tc

i require removal of and inspection under each terminal
connection. Tne 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.

!

(O)
The resistance limit specified for the interrack and
intertier connections is corrected for cable resistance.
The connection resistance limits for SR 3.8.4.5 shall not be
above the ceiling val ~ue established by the manufacturer.

| The Surveillance Frequency of 18 months is adequate to
| inspect for and remove corrosion from cell to cell and
; terminal connections and to verify connection resistance.
| This Frequency is adequate based on operational experience

related to corrosion and connection resistance trends.

SR 3.8.4.6

This SR requires that each battery charger be capable of
supplying 400 amps for systems A and B, 300 amps for system

| C, and 200 amps for system D at 125 V for 2 8 hours. These
! requirements are based on the design capacity of the

chargers (Ref. 4). According to Regulatory Guide 1.32;

(Ref. 5), the battery charger supply is required to be based
on the largest combined demands of the various steady state
loads and the charging capacity to restore the battery from
the design minimum charge state to the fully charged state,

(continued)
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BASES

SURVEILLANCE SR 3.8.4.6 (continued)
REQUIREMENTS

irrespective of the status of the unit during these demand
occurrences. The minimum required amperes and ddration

| 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 cycle lengths.

This Surveillance is required to be performed during MODES 5
and 6 since it would require the DC electrical power
su'syster, to be inoperable during performance of the test.o

1his SR is modified by a Note. The reason for the Note is
that performing the Surveillance would perturb the
electrical distribution system and challenge safety systems.
Credit may be taken for unplanned events that satisfy this
SR. Examples of unplanned events may include:

1. Unexpected operational events which cause the
equipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performance is available; and

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore

Ithe component to OPERABLE, provided the maintenance
was required, or performed in conjunction with !
maintenance required to maintain OPERABILITY or !

reliability.

SR 3.8.4.7
1

A battery service test is a special test of battery
capability, as found, to satisfy the design requirements
(battery duty cycle) of the DC electrical power system. The
discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 4.

1

(continued)

O
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BASES

SURVEILLANCE SR 3.8.4.7 (continued)
REQUIREMENTS

The Surveillance Frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 5) and ;

Regulatory Guide 1.129 (Ref.10), which state that the j
battery service test should be performed during refueling j
operations or at some other outage, with intervals between
tests, not to exceed 18 months.

!

This SR is modified by two Notes. Note 1 allows the
performance of a modified performance discharge test in lieu
of a service test.

A modified discharge test is a test of the bittery capacity
and its ability to provide a high rate, short duration load
(usuallythehighestrateofthedutycycle). This will i
confirm the battery's ability to meet the critical period of
the load duty cycle, in addition to determining its
percentage of rated capacity. The modified discharge test
will be performed in accordance with the guidance provided
in IEEE-450 (Ref. 11).

The reason for Note 2 is that performing the Surveillance
'O would perturb the electrical distribution system and

challenge safety systems. Credit may be taken for unplanned
events that satisfy this SR. Examples of unplanned events
may include:

1. Unexpected operational events which cause the
ecuipment to perform the function specified by this
Surveillance, for which adequate documentation of the
required performarx.e is available; and

2. Post Corrective r.aintenance testing that requires
performance of this Surveillance in order to restore
the component to OPERABl.t. provided the maintenance
was required, or perfoned in conjunction with
meintenance required to n3intain OPERABILITY or
reliability.

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

(continued)
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BASES

SURVEILLANCE SR 3.8.4.8 (continued)
REQUIREHENTS

condition, after having been in service, to detect any
change in the capacity. The test is intended to determine
overall battery degradation due to age and usage.1

A battery modified performance discharge test is described
in the Bases for SR 3.8.4.7. 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. 9) and IEEE-485 (Ref. 3). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer rating. A
capacity of 80% shows that the battery rate of deter. oration
is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance Frequency for this test as specified in i

Table 3.8.4-1 is 60 months when the battery is less than or
equal to 85% of its expected life with no degradation and
12 months if the battery shows degradation and is less than
or equal to 85% of its expected life. When the battery has
exceeded 85% of its expected life with no degradation, the
Frequency becomes 24 months. Degradation is indicated,
according to IEEE-450 (Ref. 9), when the battery capacity
drops by more than 10% relative to its capacity on the
previous performance test or when it is 2 10% below the
manufacturer rating. These Frequencies are similar to those
recommended by IEEE-450 (Ref. 9) and require that testing be

,

performed in a conservative manner relative to the battery '

life and degradation which in turn will ensure that battery
capacity is adequately monitored and that the battery
remains capable of performing its intended function. |

This SR is modified by a Note. The reason for Note 1 is
that performing the Surveillance would perturb the
electrical distribution system and challenge safety systems.
Credit may be taken for unplanned events that satisfy this
SR. ixamples of unplanned events may include:

|

|

(continued)
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BASES

i

SURVEILLANCE SR 3.8.4.8 (continued)
REQUIREMENTS

1. Unexpected operational events which cause the
equipment to perfonn the function specified by this
Surveillance, for which adequate documentation of the ;

required performance is available; and |

2. Post Corrective maintenance testing that requires
performance of this Surveillance in order to restore :

'

the component to OPERABLE, provided the maintenance
was required, or performed in conjunction with

'maintenance required to maintain OPERABILITY or
reliability.

REFERENCES 1. IEEE-308-1978.

2. 10 CFR 50, Appendix A, GDC 17.

3. IEEE-485-1983, June 1983. |

4. FSAR, Chapter 8.

5. Regulatory Guide 1.32, February 1977.

6. FSAR, Chapter 6.

7. FSAR, Chapter 15.

8. Regulatory Guide 1.93, December 1974.

9. IEEE-450-1975 and 1987.

10. Regulatory Guide 1.129, December 1974.

11. IEEE-450-1995. ,

i

|

|

|

i

i

i 4
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DC S:urces - Shutdown
B 3.8.5

8 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
LC0 3.8.4, "DC Sources - Operating."

.

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the FSAR, Chapter 6 (Ref. 1) and

Chapter 15 (Ref. 2), assume that 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 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 the NRC Policy
Statement.

LC0 The DC electrical power sources, each source consisting of
one battery, and one required battery charger per battery,
and the corresponding control equipment and interconnecting

(continued)
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DC Sources - Shutdown
B 3.8.5

BASES

LC0 cabling within the train, are required to be OPERABLE to
(continued) support required trains of the distribution systems required

OPERABLE by LC0 3.8.10, " Distribution Systems - Shutdown."
This ensures the availability of sufficient DC electrical
power sources to operate the unit in a safe manner and to
mitigate the consequences of postulated events during
shutdown (e.g., fuel handling accidents).

APPLICABILITY The DC electrical power sources required to be OPERABLE in
MODES 5 and 6 provide assurance that:

a. Required features needed to mitigate a fuel handling
accident are available;

b. Required features necessary to mitigate the effects of.
,

events that can lead to core damage during shutdown |
are available; and '

c. 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 LC0 3.8.4.

ACTIONS A.I. A.2.1. A.2.2. A.2.3. and A.2.4

If two subsystems are required by LC0 3.8.10, the remaining
subsystem 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
features LC0 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 ad6itions does not preclude actions to

(continued)
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B 3.8.5 |

gBASES

ACTIONS A.I. A.2.1. A.2.2. A.2.3. and A.2.4 (continued)

maintain or increase reactor vessel inventory, pr,ovided the
required SDt4 is maintained. |

|

Suspension of these activities shall not preclude completion 1

of actions to establish a safe conservative condition. i

These actions minimize probability of the occurrence of I

postulated events. It is further required to immediately l
initiate action to restore the required DC electrical power I

subsystems and to continue this action until restoration is
accomplished in order to provide the necessary DC electrical
power to the unit safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The
restoration of the required DC electrical power subsystems
should be completed as quickly as pc nible in order to
minimize the time during which the unit safety systems may
be without sufficient power.

hSURVEILLANCE 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 LC0 3.8.4 for a discussion of
each SR.,

This SR is modified by a Note. The reason for the Note is i
to preclude requiring the OPERABLE DC sources from being

.

discharged below their capability to provide the required
'

power supply or otherwise rendered inoperable during the
performance of SRs. It is the intent that these SRs must
still be capable of being met, but the actual performance is
not required.

| REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 15.

!

O
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Battery Cell Parameters
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Battery Cell Pare. meters

BASES
.

BACKGROUND This LC0 delineates the limits on electrolyte temperature,
level, float voltage, and specific gravity for the DC power
source batteries. A discussion of these batteries and their
OPERABILITY requirements is provided in the Bases for
LC0 3.8.4, "DC Sources - Operating," and LC0 3.8.5, "DC
Sources - Shutdown."

APPLICABLE The initial conditions of Design Basis Accident (DBA) and |

SAFETY ANALYSES transient analyses in the FSAR, 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.

;A The OPERABILITY of the DC subsystems is consistent with the

'() initial assumptions of the accident analyses and is based
won meeting the design basis of the unit. This includes
s.aintaining 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

:

l b. A worst case single failure.

Battery cell parameters satisfy the Criterion 3 of the NRC
Policy Statement.

| LC0 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.

;(] (continued)
U
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Battery Cell Parameters
B 3.8.6

BASES (continued) g
APPLICABILITY The battery cell parameters are required solely for the

support of the associated DC electrical power sources.
Therefore, battery electrolyte is only required when the DC
power source is required to be OPERABLE. Refer tb the
Applicability discussion in Bases for LC0 3.8.4 and
LC0 3.8.5.

ACTIONS A.1. A.2. and A.3

With one or more cells in ole or more catteries not within
limits (i.e., Category A limits not met, Category B limits
not met, or Category A and B limits not met) but within the
Category C allowable 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 allowable
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 allowable 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 perform
the required verification and the assurance that the battery
cell parameters are not severely degraded, this time is
considered reasonable. The verification is repeated at
7 day intervals until the aarameters are restored to
Category A or B limits. T1is periodic verification is
consistent with the normal frequency of pilot cell
surveillances.

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

ACTIONS A.1. A.2. and A.3 (continued)

Continued operation is only permitted for 31 days before
battery cell ptrameters 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.

L1
With one or more batteries with one or more battery cell
parameters outside the Category C limits for any connected
cell, sufficient capacity to supply the maximum expected.
load requirement is not assured and the corresponding DC
electrical power subsystem must be declared inoperable.
Additionally, other potentially extreme conditions, such as
not completing the Required Actions of Condition A within
the required Completion Time or average electrolyte
temperature of representative cells falling below 70'F, are

O also cause for immediately declaring the associated DC
electrical power source inoperable.

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

consistent with IEEE-450 (gory A battery cell parameters are
This SR verifies that Cate

Ref. 3), which recommends regular
battery inspections (at least one per month) including
voltage, specific gravity, and electrolyte temperature of
pilot cells.

SR 3.8.6.2

The quarterly inspection of specific gravity and voltage is
consistent with IEEE-450 (Ref. 3). In addition, within
N hors of a battery discharge < 109 V for batteries A and
B, e 108.3 V for battery C, and < 106.2 V for battery D, or
a bettery overcharge > 140 V, the battery must be
demonstrated to meet Category B limits. Transients, such as
motor starting transients, which may momentarily cause

(continued)
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Battery Cell Parameters
B 3.8.6

hBASES

SURVEILLANCE SR 3.8.6.2 (continued)
REQUIREMENTS

battery voltage to drop to s the values specified,above for l

each battery, do not constitute a battery discharge provided !

the battery terminal voltage and float current return to
pretransient values. This inspection is also consistent |
with IEEE-450 (Ref. 3), which recommends special inspections |
following a seve.re discharge or overcharge, to ensure that
no significant degradation of the battery occurs as a l
consequence of such discharge or overcharge. '

|
SR 3.8.6.3 j

This Surveillance verification that the average temperature
of representative c. ells is > 70 F, is consistent with a
recommendation of IEEE-450 (Ref. 3), that states that the
temperature of electrolytes in representative cells should
be determined on a quarterly basis. For the response to
loss of offsite power and loss of coolant accidents, the
batteries are sized at a minimum temperature of 70*F. i

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.

Table 3.8.6-1

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.

,

Catege.ry A defines the normal parameter limit for each |designateci pilot cell in each battery. The cells selected '

as pilot cells are those whose temperature, voltage, and
electrolyte specific gravity approximate the state of charge 1
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. 3), with the extra i

h

(continued) |
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Battery Cell Parameters
,

| B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS .

% 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, 3rovided
it is not overflowing. These limits ensure that tie plates
suffer no physical damage, and that adequate electron

,

transfer capability is maintained in the event of transient
conditions. IEEE-450 (Ref. 3) 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. 3), which states that prolonged operation of

| cells < 2.13 V can reduce the life expectancy of cells.

The Category A limit sp(0.015 below tie manufacturer fullyecified for s)ecific gravity for eachpilot cell is 2 1.195
charged nominal specific gravity or a battery charging>

| O,
current that had stabilized at a low value). This value is !

characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 3), the specific gravity
readings are based on a temperature of 77 F (25 C).

|
The specific gravity readings are corrected for actual !

; electrolyte temperature and level. For each 3 F (1.67 C) |

| above 77 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
2 1.190 (0.020 below the manufacturer fully charged, nominal

'

specific gravity) with the average of all connected cells
> 1.200 (0.010 below the manufacturer fully charged, nominal

! specific gravity). These values are based on manufacturer's
4

(continued)
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BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS

| recommendations. The minimum specific gravity value
required for each cell ensures that the effects o'f a highly
charged or newly installed cell will not mask overall
degradation of the battery.

! Category C defines the limits for each connected cell.
i 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 allowable limits, the assurance of
sufficient capacity described above no longer exists, and
the battery must be declared inoperable.

The Category C allowable limits specified for electrolyte
level (above the top of the plates and not overflowing)
ensure that the plates suffer no physical damage and
maintain adequate electron transfer capability. The ;

| Category C allowable limits for float voltage is based on l

IEEE-450 (Ref. 3), which states that a cell voltage of
2.07 V or below, under float conditions and not caused by i
elevated temperature of the cell, indicates internal cell '

problems and may require cell replacement.

| The Category C allowable limit of average specific gravity |
| 2: 1.190 is based on manufacturer recommendations (0.020

below the manufacturer recommended fully charged, nominal
| specificgravity). 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.

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. tielays of several days may

(continued)
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Battery Cell Parameters
B 3.8.6

BASES

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS ,

occur while waiting for the specific gravity to stabilize. i
LA stabilized charger current is an acceptable alt'ernative to

specific gravity measurement for detemining the state of
charge. This phenomenon is discussed in IEEE-450 (Ref. 3).
Footnote c to Table 3.8.6-1 allows the float charge current
to be used as an alternate to specific gravity.

REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 15.

3. IEEE-450-1975 and 1987.
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8 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.7 Inverters - Operating

BASES
.

BACKGROUND There are six Class 1E inverters that supply the six vital
AC distribution panels that are specified in Table
B 3.8.9-1. Each inverter is connected independently to one
distribution panel. Each inverter / distribution panel is
associated with one of four instrumentation and control
power supply channels. Channels I
inverters / distribution panels each;,and II have twochannels III and IV have
only one inverter / distribution panel each. Channels I and
III are associated with train A and channels II and IV are
associated with train B. The six Class 1E inverters provide
the preferred source of 120 V, 60 Hz power for the reactor
protection system (RPS), the engineered safety feature.

actuation system (ESFAS), the nuclear steam supply system
control and instrumentation, the post accident monitoring
system, and the safety related radiation monitoring system.
The power for the channel I, II, III, and IV inverters is
from the Class 1E 125 VDC Train A, B, C, and D station
batteries, respectively, or their associated chargers when
the batteries are on float. The station batteries ensure
continued operation of instrumentation systems in the event
of a station blackout.

Each distribution panel may be connected to a backup source
of Class 1E 120 VAC power in accordance with the ACTIONS
provided for an inoperable inverter. The tie is through a
local, manually operated breaker, which is mechanically
interlocked with the breaker connecting the inverter to the
distribution panel such that the distribution panel cannot
be connected to both sources simultaneously. The backup
120 VAC power is derived from the train A and B vital

|
480 VAC distributing system via 480-120 V Class 1E

|regulating transformers that are qualified as isolation
devices. In addition, the two 10 kVA inverters in each unit
are provided with an alternate inverter input supply from a
Class 1E AC source for use during inverter startup only.

Since the inverters for each of the four channels are
connected to independent battery systems, a loss of a single
DC bus can only affect the DC power supply to one of the |

I

(continued)
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Inverters - Operating
B 3.8.7

BASES

BACKGROUND four channels. Each inverter is independently connected to
(continued) its respective instrument distribution panel so that the

loss of an inverter cannot affect more than one of the six
distribution panels. Therefore no single failure'in the ;

instrumentation and control power supply system or its
associated power supplies can cause a loss of power to more |
than one of the redundant loads.

Specific details on inverters and their operating (Ref.1).characteristics are found in the FSAR, Chapter 8 j

The inverters and associated channels, AC vital buses, and i

DC panels are shown below: i

AC VITAL
CHANNEL INVERTER BUS DC PANEL

Channel I 1/2AD111 1/2AY1A 1/2AD1
Channel I 1/2AD1111 1/2AY2A 1/2AD1
Channel 11 1/2BD112 1/2BY18 1/2BD1
Channel II 1/2BD1112 1/2BY2B 1/2BD1
Channel III 1/2CD113 1/2CY1A 1/2001
Channel IV 1/200114 1/2DY18 1/2001q

O

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, 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, 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:

.

(continued)
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Inverters - Operating
B 3.8.7

BASES

APPLICABLE a. An assurned loss of all offsite AC electrical power or
SAFETY ANALYSES all onsite AC electrical power; and

(continuous)
'

b. A worst case single failure.

Inverters are a part of the distribution system and, as
such, satisfy Criterion 3 of the NRC Policy Statement.

LC0 The inverters ensure the availability of AC electrical power
for the systems instrumentation required to shut down the
reactor and maintain it in a safe condition after an
anticipated operational occurrence (A00) or a postulated
DBA.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS ;

'

instrumentation and controls is maintained. The six
inverters ensure an uninterruptible supply of AC electrical
power to the AC vital buses, as specified in Table
B 3.8.9-1, even if the 4.16 kV safety buses are de-
energized.

1

OPERABLE inverters require the associated vital bus to be l

powered by the inverter with output voltage and frequency
within tolerances and power input to the inverter from a !

125 VOC station battery. 1

This LC0 is modified by a Note that allows two inverters to
be disconnected from a common battery for s; 24 hours, if the
vital bus is powered from a Class 1E regulating transformer
during the period and all other inverters are operable.
This allows an equalizing charge to be placed on one
battery. These provisions minimize the loss of equipment
that would occur in the event of a loss of offsite power.
The 24 hour time period for the allowance minimizes the time
during which a loss of offsite power could result in the
loss of equipment energized from the affected AC vital bus
while taking into consideration the time required to perform
an equalizing charge on the battery bank.

The intent of this Note is to limit the number of inverters
that may be disconnected. Only those inverters associated

| with the single battery undergoing an equalizing charge may

(continued)
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Inverters - Operating
B 3.8.7

BASES

LC0 be disconnected. All other inverters must be aligned to
(continued) their associated batteries. .

.

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 A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Inverter requirements for MODES 5 and 6 are covered in the
Bases for LC0 3.8.8, " Inverters - Shutdown."

ACTIONS A.1

With a required inverter inoperable, its associated AC vital
bus becomes inoperable.until it is manually re-energized
from its Class 1E regulating transformer.

For this reason a Note has been included in Condition A
requiring the entry into the Conditions and Required Actions
of LC0.3.8.9, " Distribution Systems - Operating." This '

ensures that the vital bus is re-energized within 2 hours.

Required Action A.1 allows 24 hours to fix the inoperable j

inverter and return it to service. The 24 hour limit is <

based upon engineering judgment, taking into consideration i

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 constant voltage source, it is
relying upon interruptable AC electrical power sources.

(offsite and onsite). The uninterruptable, battery backed
inverter source to the AC vital buses is the preferred
source for powering instrumentation trip setpoint devices.

(continued)
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Inverters - Op: rating
B 3.8.7

,

BASES

!

ACTIONS B.1 and B.2
(continued)

If the inoperable devices or components cannot be restered
to OPERABLE status within the required Completion' Time, the ;

unit must be brought to a MODE in which the LC0 does not Japply. To achieve this status, the unit must be brought to 1
'

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 4

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 buses energized from the inverter. The i

verification of proper voltage output ensures that the |
required power is readily available for the instrumentation l

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 W
control room that alert the operstor to inverter
malfunctions. 1

REFERENCES 1. FSAR, Chapter 8.

2. FSAR, Chapter 6. s

3. FSAR, Chapter 15.
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Inverters - Shutdown
B 3.8.8

( B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.8 Inverters - Shutdown

i

i BASES
,

BACKGROUND A description of the inverters is provided in the Bases for
LC0 3.8.7, " Inverters - Operating."

| APPLICABLE The initial conditions of Design Basis Accident (DBA) and
| SAFETY ANALYSES transient analyses in the FSAR, Chapter 6 (Ref.1) and j

| 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 instrumentation and controls so 1

| that the fuel, Reactor Coolant System, and containment
! design limits are not exceeded.

The OPERABILITY of the inverters is consistent with the
| (~~T initial assumptions of the accident analyses and the
C/ requirements for the supported systems' OPERABILITY.

The OPERABILITY of the minimum inverters to each 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

c. Adequate power is available to mitigate events
| postulated during shutdown, such as a fuel handling
,

accident. |
i

|

The inverters were previously identified as part of the|

| distribution system and, as such, satisfy Criterion 3 of the
| NRC Policy Statemer.t.
'

.

!
|

f)) (continued)
%
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' Inverters - Shutdown

B 3.8.8

BASES (continued)

|
LC0 The inverters ensure the availability of electrical power

for the instrumentation for systems required to shut down ,

the reactor and maintain it in a safe condition after an |

anticipated operational occurrence or a postulate'd DBA. The |
battery powered inverters provide uninterruptable supply of |
AC electrical power to the AC vital buses even if the

|4.16 kV safety buses are de-energized. OPERABILITY of the |
inverters requires that the AC vital bus be powered by the '

| inverter. This ensures the availability of sufficient ;

inverter power sources to operate the unit in a safe manner |
and to mitigate the consequences of postulated events during
shutdown (e.g., fuel handling accidents).

APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6
provide assurance that:

a. Systems needed to mitigate a fuel handling accident
are available;

b. Systems necessary to mitigate the effects of events
,

that can lead to core damage during shutdown are ;

available; and

| c. 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 LC0 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 LC0 3.8.10, " Distribution
Systems - Shutdown," the remaining 0PERABLE 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'

(continued)
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Inverters - Shutdown
B 3.8.8

V'O
BASES

ACTIONS A.1. A.2.1. A.2.2. A.2.3. and A.2.4 (continued)

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 assen,blies, and operations involving positive
reactivity additions). The Rec uired Action to suspend
positive reactivity additions coes not preclude actions to
maintain or increase reactor vessel inventory, provided the
required SDM is maintained.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
postulated events. It is further required to immediately
initiate action to restore the required inverters and to
continue this action until restoration is accomplished in
order to provide the necessary inverter power to the unit
safety systems.

The Completion Time of immediately is consistent with the
required times for actions requiring prompt attention. The

\ restoration of the required inverters should be completed as
L quickly as possible in order to minimize the time the unit

safety systems may be without power or powered from a
regulating transformer.

SURVEILLANCE SR 3.8.8.1
REQUIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage output ensures that the
required power is readily available for the instrumentation
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.

REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 15.

O
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Distribution Systems - Operating :

B 3.8.9

g|8 3.8 ELEC1RICAL POWER SYSTEMS

B 3.8.9 Distribution Systems - Operating
l
1

BASES
,

1

1

BACKGROUND The onsite Class 1E AC electrical power distribution systems I

are divided by train into two redundant and independent AC i

electrical power distribution subsystems. The DC and AC
vital buses are divided into four channels of distribution, ;

two channels of which are associated with each train. I

IThe AC electrical power subsystem for each train consists of
a primary Engineered Safety Feature (ESF) 4.16 kV bus and
secondary 480 and 120 V 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 as well as a dedicated onsite diesel generator (DG)
source. Each 4.16 kV ESF bus is normally connected to a
preferred offsite source. A transfer to the alternate
offsite source can be made manually. If all offsite sources
are unavailable, the onsite emergency DG supplies power to
the 4.16 kV ESF bus. Control power for the 4.16 kV breakers
is supplied from the Class IE batteries. Additional
description of this system may be found in the Bases for
LC0 3.8.1, "AC Sources - Operating," and the Bases for
LC0 3.8.4, "DC Sources - 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 inverters. The
alternate power supply for the vital buses are Class 1E
regulating transformers powered from the same train as the
associated inverter, and its use is governed by LC0 3.8.7,
" Inverters - Operating." Each regulating transformer is
powered from a Class 1E AC bus.

There are four independent 125 VDC electrical power
distribution subsystems (two for each train).

The list of all required distribution buses is presented in
Table B 3.8.9-1.

(continued)
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Distribution Systems - Operating
B 3.8.9

BASES (continued)

APPLICABLE The initial conditions of Design Basis Accident (DBA) and
SAFETY ANALYSES transient analyses in the FSAR, Chapter 6 (Ref. 1), and in

the FSAR, Chapter 15 (Ref. 2), assume 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. These limits are discussed in more
detail in the Bases for Section 3.2, Power Distribution
Limits; Section 3.4, Reactor Coolant System (RCS); and
Section 3.6, Containment Systems.

The OPERABILITY of the AC, DC, and 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
accident conditions in the event of:

a. An assumed loss of all offsite power or all onsite AC
electrical power; and

,

b. A worst case single failure.

The distribution systems satisfy Criterion 3 of the NRC
Policy Statement.

LC0 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 systems required to shut
down the reactor and maintain it in a safe condition after
an anticipated operational occurrence (A00) or a postulated
DBA. The AC, DC, and AC vital bus electrical power
distribution subsystems are required to be OPERABLE.

Maintaining the required AC, DC, and AC vital bus electrical
power distribution subsystems OPERABLE ensures that the

| redundancy incorporated into the design of ESF is not
| defeated. Therefore, a single failure within any system or

within the electrical power distribution subsystems will not'

prevent safe shutdown of the reactor.
l
!

I (continued)

i
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B 3.8.9

BASES

LC0 OPERABLE AC electrical power distribution subsystems
(continued) require the associated buses, load centers, motor control

centers, and distribution panels to be energized to their
proper voltages. OPERABLE DC electrical subsyste'ms require
the associated buses to be energized to their proper voltage
from either the associated battery or charger. OPERABLE
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
Class 1E regulating transformer.

In addition, tie breakers between redundant safety related
AC, DC, and AC vital bus power distribution subsystems, if
they exist, must be open. This prevents any electrical
malfunction in any power distribution subsystem from
propagating to the redundant subsystem, that could cause the
failure of a redundant subsystem and a loss of essential
safety function (s). If any tie breakers are closed, the
affected redundant electrical power distribution subsystems
are considered inoperable with the exceptions stated below.
This applies to the onsite, safety related redundant
electrical power distrioution subsystems. It does not,
however, preclude redundant Class 1E 4.16 kV buses from &
being powered from the same offsite circuit. W
The LC0 is modified by a Note that allows an exception to
the OPERABILITY requirement that all tie breakers must be
open. This exception is provided for the sole purpose of
facilitating the transfer of preferred offsite power sources
independent of DG operation. The 4160 V ESF buses may be
manually connected within the unit by tie breakers and fed
from one offsite power source provided the following
precautions and limitations are followed:

1. Either one of the RATS, but not the SAT, may be
utilized as the single offsite power source for both
4160 V ESF buses during the transfer evolution;

2. No additional nonsafety related 4160 V loads, other
than those normally fed from 4160 V ESF buses 1/2AA02
and 1/2BA03, shall be manually connected to the RAT
while the buses are interconnected;

(continued)
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Distribution Systems - Operating
B 3.8.9

BASES

LC0 3. The automatic bus transfer schemes for the nonsafety
,

(continued) related 4160 V buses shall be disabled during the !

interconnection; and !

,

4. The offsite power system shall have the minimum ;

voltage necessary to assure that the offsite power ;

source feeding both interconnected 4160 V safety buses I
has the capacity and capability to simultaneously :

sequence both trains of LOCA loads. |'
i

The closing of the tie breakers between the redundant 4160 V
ESF buses is required in order to sustain a continuous
source of power to the affected 4160 V ESF bus while the RAT
is being disconnected. The LC0 Note allows the SAT to be
placed into service and the RAT to be removed from service
during power operation with no degradation in the total
number of preferred offsite or onsite emergency AC power
sources required per GDC 17, i.e., both normal and alternate
offsite and emergency standby power sources will be
available. The Note also requires that SR 3.8.1.1 be
perfomed within 12 hours of initiating the transfer of
offsite circuits. Performance of SR 3.8.1.1 provides added
assurance that all offsite circuits are OPERABLE prior to

O initiating the transfer. The applicable tie breaker (s) are
allowed to be closed for the time required to complete the
transfer of offsite circuits without declaring the affected
buses inoperable.

APPLICABILITY The electrical power distribution subsystems are_ required to
be OPERABLE in MODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant ;

pressure boundary limits are not exceeded as a result ;

of A00s or abnormal transients; and ;

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Electrical power distribution subsystem requirements for
MODES 5 and 6 are covered in the Bases for LC0 3.8.10,
" Distribution Systems - Shutdown."

(continued)
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Distribution Systems - Operating
B 3.8.9

i
I

BASES (continued)

|

| ACTIONS A.1
|

i With one or more required AC buses, load centers, motor
i control centers, or distribution panels, except AC vital
I buses, inoperable, and the remaining AC electrical power

distribution subsystems 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 system reliability is reduced. 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 distributioni

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. The 8 hour time limit

; before requiring a unit shutdown in this Condition is
acceptable because of:

a. The potential for decreased safety if the unit
operator's attention is diverted from the evaluations
and actions necessary to restore power to the affected
train, to the actions associated with taking the unit
to shutdown within this time limit; and

b. The potential for an event in conjunction with a
; single failure of a redundant component in the train
'

with AC power.

The second Completion Time for Required Action A.1
establishes a limit on the maximum time allowed for any
combination of required distribution subsystems to be
inoperable during any single contiguous occurrence of
failing to meet the LC0. If Condition A is entered while,
for instance, a DC bus is inoperable and subsequently
restored OPERABLE, the LC0 may already have been not met for
up to 2 hours. This could lead to a total of 10 hours,
since initial failure of the LCO, to restore the AC
distribution ,ystem. At this time, a DC circuit could again'

| become inoperable, and AC distribution restored OPERABLE.
| This could continue indefinitely.
|

(continued)'
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B 3.8.9

h BASES
u/

ACTIONS A.1 (continued)

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

i LC0 indefinitely.
I !

B.1
:

} With one or more AC vital buses inoperable and the remaining I
: OPERABLE AC vital buses 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. An addition.al single failure could>

result in the minimum required ESF functions not being; ,

1supported. Therefore, the rcquired AC vital buses nust be
3

; restored to GPERABLE status within 2 hours by power;ng the
j bus from the associated in erter with DC power available to

the inverte os the Class 1E regult. ting transformer.

Condition B represents one or mo,e AC vital bus..ss without
power; potentially both the DC source and the associated AC
source are nonfunctioning. In this situation, the unit is'

significantly more vulnerable to a complete loss of all j

noainterruptable power.
.

|

Th?: 2 hour limit i3 more conservative than Completion Times
aliceed for the va',t majority of componenn that are without
adecAate vital AC ?ower. Taking exceptien to LC0 3.0.2 for
compunents withou': adequate vital AC power, that would have
the Required Actics Completion Times shorter than 2 hours if
declared inoperablo, is acceptable because of:

a. The potential for decreased safety by requiring a
change in tnit conditions (i.e., requiring a shutdown)
and not allowing stable operations to continue;

b. The potential for decreased ,afety by requiring 2ntry
into numerous Applicable Coad!tions and Required
Actions for components withot;t ad.?quate vital AC power
and not providing sufficient time for the operators to

(cen+inued)

O
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Distribution Systems - Operating
B 3.8.9

igBASES

ACTIONS B.1

b. (continued)
.

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 buses 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 LC0. If Condition B is entered while,
for instance, an AC bus is inoperable and subsequently
returned OPERABLE, the LC0 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 system. 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 tha time
the LC0 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
LC0 indefinitely.

C.1 i

i

With one or more DC buses inoperable and the remaining DC
electrical power distribution subsystems 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 system 1

reliability is reduced. A single failure in the remaining '

DC electrical power distribution subsystem could result in

(continued)

O
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Distribution Systems - Operating
B 3.8.9

O. BASESv

ACTIONS [d (continued) )

.

the minimum required ESF functions not being supported.
Therefore, the required DC buses must be restored to
OPERABLE status within 2 hours by powering the bus from the
associated battery or charger.

Condition C represents one or more DC subsystems without
adequate DC power; potentially both with the battery
significantly degraded and the associated charger
nonfunctioning. In this situation, the unit is
significantly more vulnerable to a complete loss of all DC
power.

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 LC0 3.0.2 for components
without adequate DC power, which would have Required Action
Completion Times shorter than 2 hours, is acceptable because
of:

p a. The potential for decreased safety by requiring a() change in unit conditions (i.e., requiring a shutdown)
while allowing stable operations to continue;

b. The potential for decreased safety by requiring entry
into numerous applicable Conditions and Required
Actions for components without DC power and not
providing sufficient time for the operators to perform
the necessary evaluations and actions for restoring
power to the affected train; and

c. The potential for an event in conjunction with a
single failure of a redundant component.

The 2 hour Completion Time for DC buses is consistent with
Regulatory Guide 1.93 (Ref. 3).

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

(continued)
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Distribution Systems - Operating
8 3.8.9

BASES

ACTIONS C.1 (continued) |
1

returned OPERABLE, the LC0 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 allow; 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 LC0 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
LC0 indefinitely.

D.1 and D.2

If the inoperable distribution subsystem cannot be restored
to OPERABLE status within the required Completion Time, the
unit must be brought to a MODE in which the LC0 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 Conpletion Times are reasonable,
based on operating experience, to reach the required unit
conditions from full rwer conditions in an orderly manner
and without challenging plant systems.

E.1

With two or more electrical power distribution subsystems
inoperable that result in a loss of safety function, vital
functions for DBA mitigation would be compromised, and
immediate plant shutdown in accordance with LC0 3.0.3 is
required.

SURVEILLANCE SR 3.8.9.1
REQUIREMENTS

| This Surveillance verifies that the required AC, DC, and AC
| vital bus electrical power distribution systems are

(continued)

O
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Distribution Systems - Operating
B 3.8.9

I
BASES

SURVEILLANCE SR 3.8.9.1 (continued)
REQUIREMENTS

functioning properly, with 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
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.

t

REFERENCES 1. FSAR, Chapter 6.

2. FSAR, Chapter 15.

3. Regulatory Guide 1.93, December 1974.O

O
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Distribution Systems - Operating
B 3.8.9

O;
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 Switchgear Switchgear
buses ESF Bus 1/2AA02 ESF Bus 1/2BA03

480 V Switchgear Switchgear 1

1/2AB04 1/28806
1/2AB05 1/28807
1/2AB15 1/2BB16

480 V Motor Control Motor Control
Centers Centers

1/2ABE, 1/2ABA, 1/2BBE, 1/2BBA,
1/2ABC, 1/2ABF, 1/2BBC, 1/2BBF,
1/2ABB, 1/2ABD 1/2888, 1/2BBD

DC buses 125 V Switchgear Switchgear
1/2AD1 1/2B01 g1/2C01 1/2001

125 V Motor Control Motor Control
Centers Centers |

1/2AD1M, 1/2CDIM 1/2BD1M i

125 V Distribution Distribution I

Panels Panels
1/2AD11, 1/2A012, 1/2BD11, 1/2BD12,

1/2CD11 12DD11

AC vital 120 V Distribution Distribution
buses Panels Panels |

Channel I Channel II
1/2AY1A,1/2AY2A 1/28Y18, 1/28Y2B

Channel III Channel IV
1/2CY1A 1/2DY18

* Each train of the AC and DC electrical power distribution systems is a
subsystem.

O
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Distribution Systems - Shutdown !
B 3.8.10

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.10 Distribution Systems - Shutdown

BASES
.

BACKGROUND A description of the AC, DC, and AC vital bus electrical
power distribution systems is provided in the Bases for
LC0 3.8.9, " Distribution Systems - Operating."

._

APPLICABLE The initial conditions of Design Basis Accident and
SAFETY ANALYSES transient analyses in the FSAR, 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 initialO assumptions of the accident analyses and the requirements
for the supported systems' OPERABILITY.

The OPERABILITY of the minimum AC, DC, and AC vital bus
electrical power distribution subsystems during MODES 5
and 6 ensures that: 1

!

a. The unit can be maintained in the shutdown or j
refueling conditidn for extended periods;

b. Sufficient instrumentation and control capability is ;

available for monitoring and maintaining the unit j
status; and '

,

c. Adequate power is provided to mitigate events !
postulated during shutdown, such as a fuel handling i

accident.
'

The AC and DC electrical power distribution systems satisfy
Criterion 3 of the NRC Policy Statement. '

(continued)
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Distribution Systems - Shutdown
B 3.8.10

,

BASES (continued)

LC0 Various combinations of subsystems, equipment, andi

i components are required OPERABLE by other LCOs, depending on
the specific plant condition. Implicit in those
requirements is the required OPERABILITY of neces'sary
support required features. This LC0 explicitly requires
energization of the portions of the electrical distribution
system necessary to support OPERABILITY of required systems,
equipment, and components - all specifically addressed in
each LC0 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 provide assurance
that:

a. Systems needed to mitigate a fuel handling accident |are available; !

b. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
available; and

c. 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 LC0 3.8.9.

ACTIONS A.I. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5

Although redundant required features may require redundant
trains of electrical power distribution subsystems to be
OPERABLE, one OPERABLE distribution subsystem train may be

(continued)i

O'
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1
Distribution Systems - Shutdowi.

B 3.8.10

h BASESa
ACTIONS A.1. A.2.1. A.2.2. A.2.3. A.2.4. and A.2.5 (continued)

capable of supporting sufficient recuired features to allow
continuation of CORE ALTERATIONS anc fuel movemerit. By
allowing the option to declare required features associated
with an inoperable distribution subsystem inoperable,
appropriate restrictions are implemented in accordance with
the affected distribution subsystem LCO's Required Actions.
In many instances, this option may involve undesired
administrative efforts. Therefore, the allowance for
sufficiently conservative actions is made (i.e., to suspend
CORE ALTERATIONS, movement of irradiated fuel assemblies,
and operations involving positive reactivity additions).

Suspension of these activities does not preclude completion
of actions to establish a safe conservative condition.
These actions minimize the probability of the occurrence of
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 may be inoperable. In this case, Required Actions
A.2.1 through A.2.5 do not adequately address the concerns
relating to coolant circulation and heat removal. Pursuant
to LC0 3.0.6, the RHR ACTIONS would not be entered.
Therefore, Required Action A.2.5 is provided to direct
declaring RHR inoperable, which results in taking the
appropriate RHR actions.

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

.

(continued)
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Distribution Systems - Shutdown
B 3.8.10

gBASES

SURVEILLANCE SR 3.8.10.1 (continued)
REQUIREMENTS

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. FSAR, Chapter 6.

2. FSAR, Chapter 15.
.

O

i

|

O
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Boron Concentration ;

B 3.9.1
.

- B 3.9 REFUELING OPERATIONS :

8 3. 9. .' Boron Concentration i
!

!
~

BASES j,

BACKGRGUND The limit on the boron concentrations of the filled portions
:

of the Reactor Coolant System (RCS), the refueling canal,.
and the refueling cavity during refueling ensures that the
reactor remains subcritical during MODE 6. -Refueling boron
concentration is the soluble boron concentration in the |

coolant in each of these volumes having direct access to the
reactor core during refueling.

The soluble boron concentration offsets the core reactivity
and is measured by chemical analysis of a representative
sample of the coolant in each of the volumes. The refueling
boron concentratirn limit specified in the COLR ensures that
an overall core reactivity of k.cr s 0.95 is maintained
during fuel handling..with control rods and fuel assemblies
in the most adi,erse configuration (least negative
reactivity) consistent with the assumptions of the
applicable safety analysis.

GDC 26 of 10 CFR 50, Appendix A, requires that two
independent reactivity control systems of different design
principles be provided (Ref.1). .One of these systems must
be capable of holding the reactor core subcritical under
cold conditions. The Chemical and Volume Control System4

(CVCS) is the system capable of maintaining the reactor
subcritical in cold conditions by maintaining the boron
concentration.

|

The reactor is brought to shutdown conditions before !

beginning operations to open the reactor vessel for
refueling. After the RCS is cooled and depressurized, the
vessel head is unbolted. The refueling canal and the
refueling' cavity are then flooded with borated water.

The pumping action of the Residual Heat Removal (RHR) System
into the RCS and the natural circulation due to thermal

,

driving heads in the reactor vessel and refueling cavity mix. !
the added concentrated boric acid with the water in the ;

refueling canal. The RHR System is in operation durin
refueling (see LC0 3.9.5, " Residual Heat Removal (RHR)g

.

and,

Coolant Circulation - High Water Level," and LC0 3.9.6, ;
1

(continued)
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Boron Concentration
B 3.9.1

hBASES

BACKGROUND " Residual Heat Removal (RHR) and Coolant Circulation - Low
(continued) Water Level")to provide forced circulation in the RCS and

assist in maintaining the boron concentration in the RCS,
the refueling canal, and the refueling cavity above the COLR
limit.

APPLICABLE During refueling operations, the reactivity condition of the
SAFETY ANALYSES core is consistent with the initial conditions assumed for

the boron dilution accident in the accident analysis and is
conservative for MODE 6. The boron concentration limit

beginning of each fuel cycle (the end of refueling) y at the
specified in the COLR is based on the core reactivit

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,,,of the
core will remain s 0.95 during the refueling operation.

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.

Since the Unborated Water Source Isolation Valves LCO,
3.9.2, requires the valve (s) used to isolate the unborated
water sources to be secured in the closed position in MODE
6, the boron dilution events analyzed in this MODE are
limited to a very small amount of unborated chemical
solution that is allowed to enter the RCS for water
chemistry quality control. The dilution flow path is
provided by the allowance to open (under administrative
control) valves in the flow path from the RMWST, through the
chemical mixing tank, to the suction of the charging pumps.
At all other times during MODE 6, at least one valve in each
flow path from the RMWST to the suction of each charging
pump will be secured closed and any other chemical makeup
solution which is required during refueling will be borated
water supplied from the refueling water storage tank by the

| RHR pumps. A more detailed discussion of the boron dilution
i event analyzed in this MODE is provided in the Bases for

LC0 3.9.2.

(continued)
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Boron Concentration
B 3.9.1

BASES

APPLICABLE The RCS boron concentration satisfies Criterion 2 of the NRC
SAFETY ANALYSES Policy Statement.

(continued)
,

LC0 The LC0 requires that a minimum boron concentration be
maintained in all filled portions of the RCS, the refueling
canal, and the refueling cavity while in MODE 6. The boron 1

Iconcentration limit specified in the COLR ensures that a
core k,rg of s 0.95 is maintained during fuel handling
operations. Violation of the LC0 could lead to an
inadvertent criticality during MODE 6.

APPLICABILITY This LC0 is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain subcritical. The required
boron concentration ensures a k,rr s 0.95. In MODES 1 and 2,
LC0 3.1.4, " Rod Group Alignment Limits," LC0 3.1.5,
" Shutdown Bank Insertion Limits," and LC0 3.1.6, " Control
Bank Insertion Limits," ensure an adequate amount of
negative reactivity is available to shut down the reactor.'

In MODES 3, 4, and 5, LC0 3.1.1, " SHUTDOWN MARGIN" ensures
an adequate amount of negative reactivity is available to
shut down the reactor.

ACTIONS A.1 and A.2

Continuation of CORE ALTERATIONS or positive reactivity
additions (including actions to reduce boron concentration)
is contingent upon maintaining the unit in compliance with
the LCO. If the boron concentration of any coolant volume
in the filled portions of 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 or normal cooldown of the coolant volume for the
purpose of system temperature control.

1

(continued)

Vogtle Units 1 and 2 B 3.9-3 Revision No. 0

,
_-.



-___ _ _ __ - _ _____ _ __ _ _ __. __ _ _ _ _ _ _ _ _ _ . _ _ _

Boron CencGntration
B 3.9.1

BASES

ACTIONS A.3
(continued)

In addition to immediately suspending CORE ALTERATIONS or
positive reactivity additions, boration to restor'e the
concentration must be initiated immediately.

There are no safety analysis assumptions of boration flow
rate and concentration that 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 with the best source available for unit
conditions.

Once actions have been initiated, they must be continued
until the boron concentration is restored. The restoration
time depends on the amount of boron that must be injected to
reach the required concentration.

SURVEILLANCE SR 3.9.1.1
REQUIREMENTS

This SR ensures that the coolant boron concentration in all
filled portions of 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.

A Frequency of once every 72 hours is a reasonable amount of |
time to verify the boron concentration of representative

i

samples. The Frequency is based on operating experience, I

which has shown 72 hours to be adequate.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. FSAR, Subsection 15.4.6.

O
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Unborated Water Source Isolation Valves
B 3.9.2

|

|(O
G B 3.9 REFUELING OPERATIONS

B 3.9.2 Unborated Water Source Isolation Valves

BASES
,

BACKGROUND During MODE 6 operations, all flow paths from reactor makeup |
'water sources containing unborated water that are connected

to the Reactor Coolant System (RCS) must be isolated to
i prevent unplanned boron dilution of the reactor coolant.
| The appropriate isolation valve (s) must be secured in the

closed position.

The Chemical and Volume Control System is capable of
supplying borated and unborated water to the RCS through
various flow paths. Since a positive reactivity addition
made by reducing the boron concentration is inappropriate
during MODE 6, isolation of all unborated water sources j

prevents an unplanned boron dilution. |

At least one valve in each flow path from the Reactor Makeup
Water Storage Tank (RMWST) to the suction of each charging,

pump shall be closed and secured in position except as1

n provided for in the Note to the LC0. The applicable
(-) valve (s) will be controlled by plant procedures, which will

ensure proper valve position.

APPLICABLE The possibility of an inadvertent boron dilution event
SAFETY ANALYSES (Ref.1) occurring 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 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.

However, since this LC0 is modified by a Note that allows a
very small amount of unborated chemical solution to enter
the RCS for the purpose of water chemistry quality control,
a boron dilution event is analyzed in this MODE. The

,

|
|
|

(continued)
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Unborated Water Source Isolation Valves
B 3.9.2

gBASES

APPLICABLE dilution flow path from the RMWST, through the chemical
SAFETY ANALYSES mixing tank, to the suction of the charging pumps, is

(continued) provided by the allowance to open (under administrative
control) applicable Chemical and Volume Control S' stemy
(CVCS) valves. The maximum flow rate possible through this
flow path is less than 3.5 gal / min which is approximately
3.0 percent of the limiting flow rate considered in the
analysis for other MODES. At all other times during MODE 6,
the valve (s) are secured closed and any other chemical
makeup solution which is required during refueling will be
borated water supplied from the refueling water storage tank
by the RHR pumps. Flow paths from the CVCS which could
allow unborated chemical makeup water in excess of 3.5
gal / min to reach the RCS are always isolated in MODE 6 by
maintaining at least one valve secured closed in each
applicable flow path. Since the maximum flow rate

- associated with the available dilution flow paths in MODE 6
is very small, the total time from initiation of event to
the eventual complete loss of shutdown margin is
significantly large compared to the minimum required
operator action time. Therefore, a considerable amount of
time is available for the operator to initiate and terminate
procedures for RCS water chemistry adjustments before
potential loss of shutdown becomes a concern. Additionally,
the high flux at shutdown (HFAS) alarm is required OPERABLE
prior to the applicable CVCS valves being opened. The boron
dilution event analysis specifically credits the HFAS alarm
when these valves are open. The availability of the HFAS
alarm ensures that the operator has a 30 minute warning to
terminate the dilution before shutdown margin is lost.

The RCS boron concentration satisfies Criterion 2 of the NRC
Policy Statement.

LC0 This LC0 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. '

This is accomplished by maintaining at least one valve
secured closed in each applicable flow path.

The LC0 is modified by a Note that allows valves in the flow
path from the RMWST, through the chemical mixing tank, to
the suction of the charging pumps to be opened under

(continued)
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Unborated Water Source Isolation Valvts4

B 3.9.2
,

h BASES
v

LCO administrative control provided the reactor coolant system
(continued) boron concentration is withio the limit specified in the

COLR and the high flux at shutdown alarm is OPERABLE. The
high flux at shutdown alarm is not normally requi' red
OPERABLE in MODE 6, however for the purpose of meeting the
requirement stated in this Note, the high flux at shutdown
alann is considered OPERABLE if the applicable surveillance
requirements of LC0 3.3.8, High Flux at Shutdown Alarm and
LC0 3.9.3, Nuclear Instrumentation are met.

APPLICABILITY In MODE 6, this LC0 is applicable to prevent an inadvertent
~

boron dilution event by ensuring isolation of all sources of
unborated water to the RCS.

For all other MODES, the boron dilution accident was
analyzed and was found to be capable of being mitigated.

ACTIONS The ACTIONS do not apply to valves in the flow path from the
% RMWST, through the chemical mixing tank, to the suction of

the charging pumps, when opened under Administrative control.

in accordance with the Note in the LCO. 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.

(continued)
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Unborated Water Source Isolation Valycs

B 3.9.2
1

BASES
|

ACTIONS A.2
(continued)

Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the unb' orated
water isolation valve (s) secured closed. Securing the
valve (s) in the closed position ensures that the valve (s)
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.

A.3

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
12 hours is sufficient to obtain and analyze a reactor
coolant sample for boron concentration.

O
SURVEILLANCE SR 3.9.2.1
REQUIREMENTS

These valve (s) are to be secured closed to isolate possible
dilution paths. The likelihood of a significant reduction
in the boron concentration during 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 demonstrates that the valves
are closed through a system walkdown. The 31 day Frequency
is based on engineering judgment and is considered
reasonable in view of other administrative controls that ,

will ensure that a valve opening, except as provided for in i
the LC0 Note, is an unlikely possibility. '

|

REFERENCES 1. FSAR, Subsection 15.4.6.

2. NUREG-0800, Section 15.4.6. |
I

O'
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B 3.9.3

(7 8 3.9 REFUELING OPERATIONS
v

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
(NI-0031 and NI-0032) are part of the Nuclear
Instrumentation System (NIS). These detectors are located
external to the reactor vessel and detect neutrons leaking
from the core. Temporary neutron flux detectors which
provide equivalent indication may be utilized in place of. ,

installed instrumentation. |

The installed source range neutron flux monitors are BF3
detectors operating in the proportional region of the gas
filled detector characteristic curve. The detectors monitor
the neutron flux in counts per second. The instrument range
covers six decades of neutron flux (1E+6 cps) with a 5%
instrument accuracy. The detectors also provide continuous
visual indication in the control room. The NIS is designed

gg in accordance with the criteria presented in Reference 1. '

G

APPLICABLE Two OPERABLE source range neutron flux monitors are required
SAFETY ANALYSES to provide a signal to alert the operator to unexpected

changes in core reactivity such as an improperly loaded fuel
assembly. The need for a safety analysis for an
uncontrolled boron dilution accident is minimized by
isolating all unborated water sources except as provided for
by LC0 3.9.2, "Unborated Water Source Isolation Valves."

The source range neutron flux monitors satisfy Criterion 3
of the NRC Policy Statement.

LC0 This LC0 requires that two source range neutron flux
monitors be OPERABLE to ensure that redundant monitoring
capability is available to detect changes in core
reactivity. To be OPERABLE each monitor must provide visual
indication.

(continued)
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Nuclear Instrumentation
B 3.9.3

1
|

BASES (continued)

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. InMODES2,3,4,and5,theoperabiliti
requirements for the installed source range detectors and l
circuitry are specified in LC0 3.3.1, " Reactor Trip System '

(RTS) Instrumentation." |
|

1

l

ACTIONS A.1 and A.2 |

With only one source range neutron flux monitor OPERABLE,
redundancy has been lost. Since these instruments are the
only direct means of monitoring core reactivity conditions,
CORE ALTERATIONS and positive reactivity additions must be I

suspended immediately. Performance of Required Action A.1 |
shall not preclude completion of movement of a component to
a safe position or normal cooldown of the coolant volume for i

|the purpose of system temperature control.
J

!

8.1 -

Condition B is modified by a Note to clarify the requirement
that entry into or continued operation in accordance with
Condition A is required for any entry into Condition B. The
Note reinforces conventions of LC0 applicability as stated ;

in LC0 3.0.2 and as reflected in examples in 1.3, Completion
Times.

With no source range neutron flux monitor OPERABLE, action
to restore a monitor to OPERABLE status shall be initiated
immediately. Once initiated, actions shall be continued
untilasourcerangeneujronfluxmonitorisrestoredto
OPERABLE status

B.2

With no source range neutron flux monitor OPERABLE, there
are no direct means of detecting changes in core reactivity.
However, since CORE ALTERATIONS and positive reactivity
additions are not to be made, the core reactivity condition
is stabilized until the source range neutron flux monitors

(continued) g
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Nuclear Instrumentation
B 3.9.3

(O)
BASES

ACTIONS B.2 (continued)

are OPERABLE. This stabilized condition is determined by
performing SR 3.9.1.1 to ensure that the required' boron
concentration exists.

The Completion Time of once per 12 hours is sufficient to
obtain and analyze a reactor coolant sample for boron
concentration and to ensure that unplanned changes in boron
concentration would be identified. The 12 hour Completion
Time is reasonable, considering the low probability of a
change in core reactivity during this time period.

i

SURVEILLANCE SR 3.9.3.1 l
REQUIREMENTS

SR 3.9.3.1 is the performance of a CHANNEL CHECK, which is a |

co::1parison of the parameter indicated on one channel to a I
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

m and core geometry can result in significant differences
'Q between source range channels, but each channel should be

consistent with its local conditions.

The Frequency of 12 hours is consistent with the CHANNEL l

CHECK Frequency specified similarly(RTS) Instrumentation."
for the same instruments

,

in LC0 3.3.1, " Reactor Trip System I

SR 3.9.3.2

SR 3.9.3.2 is the performance of a CHANNEL CALIBRATION every
18 months. This SR is modified by a Note stating that
neutron detectors are excluded from the CHANNEL CALIBRATION.
The CHANNEL CALIBRATION for the source range neutron flux
monitors consists of obtaining the detector plateau or
preamp discriminator curves and evaluating those curves.
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.

nv (continued)
.
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BASES (continued)

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13, GDC 26, GDC 28, and
GDC 29.

.

|

O

|
,

O
Vogtle Units 1 and 2 B 3.9-12 Revision No. O



. .- -

Containment Penstrations
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 LC0 requirements are
met. In MODES 1, 2, 3, and 4, this is accomplished by
maintaining containment OPERABLE as described in LC0 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 LC0
requirements are referred to as " containment closure" rather
than " containment OPERABILITY." Containment closure means
that all potential escape paths are closed or capable of
being closed. Since there is no potential for containment
pressurization, the 10 CFR 50, Appendix J leakage criteria
and tests'are not required.

The containment serves to contain fission productp) radioactivity that may be released from the reactor core( following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100.
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 i

practice dictates that the bolts required by this LC0 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 in accordance with
LC0 3.6.2, " Containment Air Locks." Each air lock has a
door at both ends. The doors are normally interlocked to
prevent simultaneous opening when containment OPERABILITY is

i

O (continued) ,

V - j
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B 3.9.4

gBASES

BACKGROUND required. During periods of unit shutdown when containment
(continued) 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 en'try is
necessary. During CORE ALTERATIONS or movement of
irradiated fuel assemblies within containment, containment
closure is required; therefore, the door interlock mechanism
may remain disabled, but one air lock door must always
remain closed in the emergency air lock and the personnel
air lock must be isolable by at least one air lock door with
a designated individual available to close the personnel air
lock door.

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 Ventilation System consists of two 24 inch
penetrations for purge and exhaust of the containment '

atmosphere. Each main or shutdown purge and exhaust system
contains one motor operated 24 inch valve inside containment
and one motor operated 24 inch valve outside containment
O M ?526A, HV-2627A, HV-2628A, and HV-2629A). A second 14
inch mini-purge and exhaust system shares each 24 inch
penetration and consists of one 14 inch pneumatically
operated valve inside containment and one outside of
containment (HV-26268, HV-2627B, HV-26288, and HV-26298). A

14 inch mini-purge line is connected to each 24 inch line
between the 24 inch isolation valve and the penetration both
inside and outside containment.

In MODES 1, 2, 3 and 4 the 24 inch main or shutdown purge
and exhaust valves are secured in the closed position. The
14 inch mini-purge and exhaust valves may be opened in these
MODES in accordance with LC0 3.6.3, Containment Isolation
Valves, and are automatically closed by a Containment
Ventilation Isolation signal. The instrumentation that
provides the automatic isolation function for these valves
is listed in LC0 3.3.6, Containment Ventilation Isolation
Instrumentation.

(continued)
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Containment Penetrations
B 3.9.4

O BASESV
BACKGROUND In MODE 6, the 24 inch main or shutdown purge and exhaust

(continued) valves are used to exchange large volumes of containment air
to support refueling operations or other maintenance
activities. During CORE ALTERATIONS or movement 'of
irradiated fuel assemblies within containment any open 24
inch valves are capable of being automatically closed by the
Containment Ventilation Isolation signai (LCO 3.3.6). The
14 inch mini-purge and exhaust valves, though typically not
opened during CORE ALTERATIONS or movement of irradiated
fuel assemblies within containment, if opened are also
capable of being closed automatically by the Containment
Ventilation Isolation signal.

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 a closed automatic isolation valve, a manual
isolation valve, blind flange, or equivalent. Equivalent
isolation methods allowed under the provisions of 10 CFR
50.59 may include use of a material that can provide a
temporary, atmospheric pressure, ventilation barrier for the
other containment penetrations during CORE ALTERATIONS or
movement of irradiated fuel assemblies within containment

bq (Ref. 1). |

.

APPLICABLE During CORE ALTERATIONS or movement of irradiated fuel
SAFETY ANALYSES assemblies 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. 2). Fuel handling accidents,
analyzed in Reference 3, include dropping a single
irradiated fuel assembly onto another irradiated fuel
assembly. The requirements of LC0 3.9.7, " Refueling Cavity
Water Level," and the minimum decay time of 100 hours prior
to CORE ALTERATIGNS 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. 3), 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).

G (continued)U
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gBASES

APPLICABLE Containment penetrations satisfy Criterion 3 of the NRC
SAFETY ANALYSES Policy Statement.

(continued)
,

LC0 This LC0 limits the consequences of a fuel handling accident
in containment by limiting the potential escape paths for
fission product radioactivity released within containment.
The LC0 re4aires the equipment door, one door in the
emergency air lock, and any penetration providing direct
access frc= the containment atmosphere to the outside
atinosphere to be closed except for the OPERABLE containment
ventilation penetrations and the personnel air lock door
with a designated individual assigned to close it. For the
OPERABLE containment ventilation penetrations, this LC0
ensures that these penetrations are isolable by the
Containment Ventilation Isolation System. The OPERABILITY
requirements for LC0 3.3.6, Containment Ventilation ;

Isolation Instrumentation ensure that the automatic purge i

supply and exhaust valve closure times specified in the FSAR
can be achieved and, therefore, meet the assumptions used in
the safety analysis to ensure that releases through the
valves are terminated, such that radiological doses are

,

within the acceptance limit.
1

Item b of this LC0 includes requirements for both the ]emergency air lock and the personnel air lock. The ;

emergency air lock is required to be isolated by at least
one air lock door at all times when Specification 3.9.4 is
applicable.

,

The personnel air lock is required by Item b of this LC0 to
be isolable by at least one air lock door. Both containment

,

personnel air lock doors may be open during movement of |
irradiated fuel in the containment and during CORE l

ALTERATIONS provided one air lock door is isolable. The
personnel air lock is isolable when the following criteria,

| are satisfied:

1. one personnel air lock door is OPERABLE,

2. at least 23 feet of water shall be maintained
over the top of the reactor vessel flange in
accordance with Specification 3.9.7,

(continued)
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Containment Ptnetrations
B 3.9.4

BASES

LC0 3. a designated individual is available to close the
(continued) door.

OPERABILITY of a containment personnel air lock door
requires that the door seal protectors are easily removed,
that no cables or hoses are being run through the air lock,
and that the air lock door is capable of being quickly
closed. The requirement that the plant maintain 23 feet of
water above the reactor vessel flange ensures there is
sufficient time to close the personnel air lock following a
loss of shutdown cooling before boiling occurs. This

: requirement for the personnel air lock may be satisfied by ,

maintaining at least one air lock door closed.

APPLICABILITY The containment penetration requirements are applicable
during CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment because this is when there is
a potential for a fuel handling accident. . In MODES 1, 2, 3,
and 4, containment penetration requirements are addressed by
LC0 3.6.1, " Containment." In MODES 5 and 6, when CORE
ALTERATIONS or movement of irradiated fuel assemblies within| ph 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 i

where the isolation function is not needed. This is
'

accomplished by immediately suspending CORE ALTERATIONS and |

| movement of irradiated fuel assemblies within containment.
Performance of these actions shall not preclude completionI

of movement of a component f.o a safe position.
.

|

!

|

'O
,V (continued)
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Containment Pinstraticns
B 3.9.4

BASES (continued)

|

SURVEILLANCE SR 3.9.4.1
| REQUIREMENTS

This Surveillance demonstrates that each of the containment
penetrations required to be in its closed positio'n is in
that position. The Surveillance on the open containment
ventilation isolation valves will demonstrate that the
valves are not blocked from closing. Also the Surveillance
will demonstrate that each valve operator has motive power,
which will ensure that each valve is capable of being closed
by an OPERABLE automatic containment ventilation isolation
signal.

! The Surveillance is performed every 7 days during CORE
ALTERATIONS or movement of irradiated fuel assemblies within
containment. The Surveillance interval is selected to be
commensurate with the normal duration of time to complete
fuel handling operations. Including a surveillance before
the start of refueling operations will provide two or three
surveillance verifications during the applicable period for
this LCO. As such, this Surveillance ensures that a
postulated fuel handling accident that releases fission
product radioactivity within the containment will not result

,

| in a release of fission product radioactivity to the &
environment. W j

1

l
SR 3.9.4.2 |

|

This Surveillance demonstrates that each containment
ventilation isolation valve actuates to its isolation
position on manual initiation or on an actual or simulated
high radiation signal. The 18 month Frequency maintains
consistency with other similar ESFAS instrumentation and
valve testing requirements. In LC0 3.3.6, " Containment ;

'

Ventilation Isolation Instrumentation," additional
containment ventilation isolation system surveillance
requirements include a 12 hour Channel Check, a 31 day
Actuation Logic Test and Master Relay Test, a 92 day COT and
Slave Relay Test, an 18 month TAD 0T, and Channel Calibration
and a response time test every 18 months on a STAGGERED TEST
BASIS. Also, SR 3.5.3.5 demonstrates that the isolation
time of er.:h valve is in accordance with the Inservice
Testing Prngram requirements. These Surveillances performed i

during MODE 5 will ensure that the valves are
|

i

(continued)
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BASES

SURVEILLANCE' 3.9.4.2 (continued)
REQUIREMENTS .

capable of closing after a postulated fuel handling accident
to limit a release of fission product radioactivity from the
containment.

REFERENCES 1. GPU Nuclear Safety Evaluation SE-0002000-001, Rev. O,
May 20, 1988.

2. FSAR, Subsection 15.7.4.

3. NUREG-0800, Section 15.7.4, Rev. 1, July 1981.

-.

.
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|

|
|
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RHR ar.d C@olant Circulation - High Water LGvel
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 toolant System
(RCS), as required by GDC 34, to provide mixing of borated
coolant and to prevent boron stratification. Heat is
removed from the RCS by circu!ating reactor coolant through
the RHR heat exchanger (s), where the heat is transferred to
the Component Cooling Water System. The coolant is then
returned to the RCS via the RCS cold leg (s). Operation of ,

the RHR System for normal cooldown or decay heat removal is '

manually accomplished from the control room. The heat |

removal rate is adjusted by controllin the flow of reactor l

coolant through the RHR heat exchanger s) and the bypass ;

line(s). Mixing of the reactor coolant is maintained by !
this continuous circulation of reactor coolant through the .

RHR System.
|

APPLICABIC While there is no explicit analysis assumption for the decay
SAFETY ANALYSES heat removal function of the RHR system in MODE 6, if the ;

reactor coolant temperature is not maintained below 200 F,
boiling of the reactor coolant could result. This could
lead to a loss of refueling cavity water level. In
addition, boiling of the reactor coolant could le0d to a

.

|

reduction in boron concentration in the coolant due to boron
plating out on components near the areas of the boiling
activity. The loss of reactor coolant and the reduction of
boron concentration in the reactor coolant would eventually
challenge the integrity of the fuel cladding, which is a
fission product barrier. One train of the RHR System is
required to be OPERABLE and in operation in MODE 6, with the
water level 2 23 ft above the top of the reactor vessel
flange, to prevent ;his challenge. The LC0 does permit
de anergizing the RHR pump for short durations, under the
co...< tion that the boron concentration is not reduced. This
conditional de-energizing of the RHR pump does not result in
a challenge to the fission product barrier.

(continued)
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RHR and Coolant Circulation - High Water Level
B 3.9.5

BASES

APPLICABLE RHR and Coolant Circulation - High Water Level satisfies i
SAFETY ANALYSES Criterion 4 of the NRC Policy Statement. {

(continued)
.

'

,

LC0 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 water above the reactor
vessel flange provides backup decay heat removal capability.
At least one RHR loop must be OPERABLE and in operation to
provide:

a. Removal of decay heat;

b. Mixing of berated 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

(V OPERABLE flow path and to determine the low end temperature.)
The flow path starts in one of the RCS het legs and is
returned to the RCS cold legs.

The LC0 is modified by a Note that allows the required
operating RHR loop to be removed from service for up to
I 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 cf the reactor
vessel hot leg nozzles and RCS to RHR isolation valve,

| testing. During this I 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 ievel 2 23 ft above the top of the reactor
vessel flange, to provide decay heat removal and mixing of
the borated coolant. The 23 ft water level was selected

(continued)
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RHR and Coolant Circulaticn - High Wat:r Level
B 3.9.5 |

|

BASES

APPLICABILITY because it corresponds to the 23 ft requirement established
(continued) for fuel movement in LC0 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 LC0 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.

A.1

If RHR loop requirements t.re 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. W

,

A.2

If RHR loop requirements are not met, actions shall be taken
immediately to suspand loading of irradiated fuel assemblies

| in the core. With no forced circulation cooling, decoy heat
t removal from the core occurs by natural convection to the
| heat sink provided by the water above the core. A minimum
| refueling water level of 23 ft above the reactor vessel
! flange provides an adequate available heat sink Suspending
; any cparation that would increase decay heat lo c, such as
' loading a fuel assembly, is a prudent action unoer this

condition.
|

A.3

If RHR loop requirements are not met, actions shall be
initiated and continued in order to satisfy RHR loop
requirements. With tha unit in MODE 6 and the refueling

(continued)
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O) BASES
'v

ACTIONS A.3 (continued)

water level 2 23 ft above the top of th>e reactor vessel
flange, corrective actions shall be initiated immediately.

A.4

If RHR loop requirements are not met, all containment
penetrations providing direct access from the containment
atmosphere to the outside atmosphere must be closed within
4 Sours. With the RHR loop requirements not met, thet

pctential exists for the coolant to boil and release
radioactive gas to the containment atmosphere. Closing
containment penetrations that are open to the outside
atmosphere ensures dose limits are not exceeded.

The' Completion Time of 4 hours is reasonable, based on the
low probability of the coolant boiling in that time.

' SURVEILLANCE SR 3.9.5.1
REQUIREMENTSO,u This Surveillance demonstrates that the RHR loop is in

operation and circulating reactor coolant. The flow rate
(FIC-0618A and FIC-0619A) is determined by the flow rate
necessary to provide sufficient decay heat removal
capability and to provide mixing of the borated coolant to
prevent thermal and boron stratification in the core. The
Frequency of 12 hours is sufficient, considering the flow,
temperature, pump control, and alarm indications available
to the operator in the control room for monitoring the RHR
System.

REFERENCES NONE

J
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RHR and Coolant Circulatien - Low Water Lcval
B 3.9.6

B 3.9 REFUELING OPERATIONS

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

BASES

!

RvfKGROUND 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. Heat is
removed from the RCS by circulating reactor coolant through
the RHR heat exchangers where the heat is transferred to the
Component Cooling Water System. The coolant is then
returned to the RCS via the RCS cold leg (s). Operation of
the RHR System for normal cooldown decay heat removal is
manually accomplished from the control room. The heat
removal rate is adjusted by controlling the flow of reactor
coulant through the RHR heat exchanger (s) and the bypass
lines. Mixing of the reactor coolant is maintained by this
continucus circulation of reactor coolant through the RHR
System.

APPLICABLE While there is no explicit analysis assumption for the decay
SAFETY ANALYSES heat removal function of the RHR system in MODE 6, if the

reactor coolant temperature is not maintained below 200 F,
boiling of the reactor coolant could result. This could
lead to a loss of refueling cavity water level. In
addition, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity. The loss of reactor coolant and the
reduction of boron concentration in the reactor coolant will
eventually challenge the integrity of the fuel cladding, ;

which is a fission product barrier. Two trains of the RHR I

System are required to be OPERABLE, and one train in !
operation, in order to prevent this challenge.

RHR and coolant circulation - Low Water Level satisfies |
Criterion 4 of the NRC Policy Statement. |

l

i

|

LC0 In MODE 6, with the water level < 23 ft above the top of the
reactor vessel flange, both RHR loops must be OPERABLE.

;

1

(continued) g
1
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RHR and Coolant Circulation - High Water Level
B 3.9.5

BASES

;

LC0 Additionally, one loop of RHR must be in operation in order
(continued) to provide: .

a. Removal of decay heat; '

;

b. Mixing of borated coolant to minimize the possibility
of criticality; and

c. Indication of reactor coolant temperature.

An OPERABLE RHR loop consists of an RHR pump, a heat
exchanger, valves, piping, instruments and controls to
ensure an OPERABLE flow path 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.

l
.

APPLICABILITY Two RHR loops are required to be OPERABLE, and one RHR loop 1

must be in operation in MODE 6, with the water level < 23 ft I

above the top of the reactor vessel flange, to provide decay
heat removal and mixing of the borated coolant.

p 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 number of RHR loops are OPERABLE,
action shall be immediately initiated and continued until
the RHR loop is restored to OPERABLE status and to operation
or until 2 23 ft of water level is established above the
reactor vessel flange. When the water level is 2 23 ft
above the reactor vessel flange, the Applicability thanges
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.

;
.

(continued)
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RHR and Coolant Circulation - High Water Level
B 3.9.5

gBASES

ACTIONS B.1
(continued)

If no RHR loop is in operation, there will be no forced
circulation to provide mixing to establish uniforin 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.

B.2

If no RHR loop is in operation, actions shall be initiated
immediately, and continued, to restore one RHR loop to-

operation. Since the unit is in Conditions A and B
concurrently, the restoration of two OPERABLE RHR loops and
one operating RHR loop should be accomplished expeditiously.

B.3

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 coolant to boil and release radioactive gas to the
containment atmosphere. Closing containment penetrations
that are open to the outside atmosphere ensures that dose
limits are not exceeded.

The Completion Time of 4 hours is reasonable, based on the
low probability of the coolant boiling in that time.

SURVEILLANCE 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 and to provide mixing of the
borated coolant to prevent thermal and boron stratification

} in the core. In addition, during operation of the RHR loop
with the water level in the vicinity of the reactor vessel

(continued) g
Vogtle Units 1 and 2 B 3.9-26 Revision No. 0

,

a



_- .. _ . ..

RHR and Coolant Circulation - High Water Level
B 3.9.5

.

BASES

SURVEILLANCE SR 3.9.6.1 (continued)
REQUIREMENTS

nozzles, the RHR pump suction requirements must be met. The
Frequency of 12 hours is sufficient, considering the flow, I

temperature, pump control, and al:r::: indications available
to the operator for monitoring che RHR System in the control
room.

REFERENCES NONE

O

,

o
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Refueling Cavity Water Level
B 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 Refueling Cavity Water Level
4

BASES
.

BACKGROUND The movement of irradiated fuel assemblies or performance of
CORE ALTERATIONS, except during latching and unlatching of
control rod drive shafts, within containment requires a
minimum water level of 23 ft above the top of the reactor
vessel flange. During refueling, this maintains sufficient
water level in the containment, refueling canal, fuel
transfer canal, refueling cavity, and spent fuel pool.
Sufficient water is necessary to retain iodine fission
product activity in the water in the event of a fuel

l
handling accident (Refs. I and 2). Sufficient iodine
activity would be retained to limit offsite doses from the 1

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

,

refuelirg 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 allows a decontamination factor of 133 ;

to be used in the accident analysis for iodine. This
relates to the assumption that 99.25% of the total iodine
released from the pellet to cladding gap of all the dropped
fuel assembly rods is retained by the refueling cavity
water. The fuel pellet to cladding gap is assumed to
contain 10% of the total fuel rod iodine inventory, other
than iodine 127 and 129, which are 30%, and iodine 131,
which is 12', (Ref. 2).

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 to fuel
handling, the analysis and test programs demonstrate that
the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite

, doses are maintained within allowable limits (Refs. 4i
and 5).

\

(continued)
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Refusling Cavity Water Leval |
B 3.9.7

BASES

APPLICABLE Refueling cavity water level satisfies Criterion 2 of the
SAFETY ANALYSES NRC Policy Statement.

(continued)
,

LC0 A minimum refueling cavity water level of 23 ft above the
reactor vessel flange is required to ensure that the
radiological consequences of a postulated fuel handling
accident inside containment are within acceptable limits, as
provided by the guidance of Reference 3.

APPLICABILITY LC0 3.9.7 is applicable during CORE ALTERATIONS, except
during latching and unlatching of control rod drive shafts,
and when moving irradiated fuel assemblies within
containment. Unlatching and latching of control rod drive
shafts includes drag testing of the associated rod cluster
control assembly. The LC0 ensures a sufficient level of
water is present in the reactor cavity to minimize the
radiological consequences of a fuel handling accident in
containment. If irradiated fuel assemblies are not present9 in containment, there can be no significant radioactivity
release as a result of a postulated fuel handling accident.
Requirements for fuel handling accidents in the spent fuel
pool are covered by LC0 3.7.15, " Fuel Storage 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.

q
f_) (continued)
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Refueling Cavity Water Level
B 3.9.7 |

BASES (continued)

SURVEILLANCE SR 3.9.7.1
REQUIREMENTS

Verification of a minimum water level of 23 ft above the top 4

of the reactor vessel flange ensures that the des'ign basis )
for the analysis of the postulated fuel handling accident i

during refueling operations is met. Water at the required
level above the top of the reactor vessel flange limits the
consequences of damaged fuel rods that are postulated to
result from a fuel handling accident inside containment
(Ref. 2).

The Frequency of 24 hours is based on engineering judgment I

and is considered adequate in view of the large volume of
water and the normal procedural controls of valve positions,
which make significant unplanned level changes unlikely.

REFERENCES 1. Regulatory Guide 1.25, March 23, 1972.

2. FSAR, Subsection 15.7.4.

3. NUREG-0800, Section 15.7.4.

4. 10 CFR 100.10

5. Malinowski, D. D., Bell, M. J., Duhn, E., and Locante,
'

J., WCAP-7828, Radiological Consequences of a Fuel
Handling Accident, December 1971.
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