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CEA Alignment
B3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS:

B 3.1.5 “Con%fo] Element Assembl& (CEA) Alignment -~ -

BASES

BACKGROUND

The OPERABILITY (e.g., trippability) of the shutdown and
regulating CEAs is an initial assumption in all safety
analyses that assume CEA insertion upon reactor trip.
Maximum CEA misalignment is an initial assumption.in the
safety analyses 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 and GDC 26 (Ref. 1) and 10 CFR 50.46, 'Acceptance 3
Criteria for Emergency Core-Cooling Systems for L1ght Water
Cooled Nuclear Power Plants" (Ref. 2).

Mechanical or electrical failures may cause a CEA to beCome
inoperable or to become .misaligned from its group. CEA
inoperability or misalignment may cause increased power:
peaking, due to the asymmetric reactivity distribution and a
reduction in the total available CEA worth for reactcr
shutdown. Therefore, CEA alignment ana operability are -
related to core operation in design power peaking. Timits and

-the core design requirement of a minimum SDM. If.a CEA(s)

is discovered to be immovable but remains trippable and «
aligned, the CEA is considered to be OPERABLE. At anyt1m
if a CEA(s) is immovable, a determination of the® * :
trippability (OPERABILITY) of that CEA(s) must be made and

. appropriate actlon taken.

Limits on CEA alignment and operab111ty have been - . & *
established, and all CEA positions are monitored and.
controlled dur1ng power operation to:ensure that. thezpower
distribution and reactivity limits defined by the des1gn

- power: peaking and SDM limits are preserved

CEAs are moved by their contro] element drive mechan1sms

(CEDMs). Each CEDM moves its CEA one step (approx1mate1y
"~ % inch) at a time. but at varying rates (steps per minute)

depend1ng on the signal output from the Control E]ement
Drive Mechanism Control System (CEDMCS) -~

“(continued)
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CEA Alignment

B3.1.5
BASES
BACKGROUND 'w“The CEAs are arranged into groups that ‘are radially’
(contfnued) - symmetric. Therefore, movement of the CEAs does not:

introduce radial-asymmetries in the core power d1str1but1on.
The shutdown:and regulating CEAs .provide the required
reactivity worth’ for immediate reactor shutdown upon a
reactor trip. The“regulating CEAs also provide reactivity
(power level) -contro]l during normal .operation and - '
transients. Their movement may be automatically controlled
by the Reactor Regulating System. Part strength CEAs are

~ not-credited in the safety analyses for shutting down the
‘reactor, as are the regulating and shutdown groups. The
part’ strength CEAs are used so]e]y fbr ASI contro]

The ax1a1 pos1t1on of shutdown and regu]atwng CEAs is
indicated by two separate and independent systems, which are
the Pulse Counting CEA Position -Indication System (described
in Ref. 4) and the Reed Sw1tch GEA Position Indication
System (descr1bed 1n Ref 5) ,
The Pulse Count1ng CEA Poswt1on Ind1cat1ng System indicates
CEA position to- the -actual:step.~if each’ CEA moves one step
~ for -each command 51gna1 However, if each CEA does not
“follow ‘the commands, ithe-system- w111 incorrectly reflect the
--position of the affected CEA(s):.: This condition may affect
the operability of COLSS (refer. to Section 3.2, Power
~ Distribution Limits for"the “appiicable actions) and should
~“"be'detected by the‘Reed Switch Pos1t1on Indication System
-through -surveillance ¢r alarm. ;-Although the Reed Switch
Position Indication System is. Jess: sprecise than the Pulse
.Counting CEA Position Ind1cat1ng System it is not subject
'jto thp same error mechan1sms '

~ (continued)
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BASES (continued)

L | - CEA Alignment
' B3.1.5

APPLICABLE
SAFETY ANALYSES

CEA misalignment accidents are ana]yzed in the safety

- analysis (Ref. 3). The accident analysis defines CEA

misoperation as. any event, with the exception of sequential

- group withdrawals, which could result from a single

malfunction in. the reactivity control systems. For example.

-~ CEA. misalignment may be caused by a malfunction of the CEDM,

CEDMCS ;- or by, operator error. A stuck CEA may be caused by
mechanical Jamm1ng of the CEA f1ngers or of the gripper.

'Inadvertent w1thdrawa1 of a single CEA may be caused by an

electrical failure, in the CEA coil power programmers. A
dropped CEA could be caused by, an.opening of the electrical
circuit of the CEDM h01d1ng coil for a ful] strength, or

.part strength CEA..

The acceptance cr1ter1a for address1ng .CEA inoperability or
misalignment are: that 4

There sha]] be no v1o1at1ons of:

‘sifiﬁ,f« spec1f1ed acceptab1e fue] d651gn limits, or
2: 0 Reactor Coolant System (RCS) pressure boundary
1ntegr1ty i

,j:To ‘ensure that these acceptance cr1ter1a are met, the CEAs
~'shall be capab]e of..inserting:-the requ1red negative

reactivity and.jn the rtime . per1od assumed in- the accident

;ana]ys1s upon a. reactor tr1p

| Three types of m1sa11gnwent are d1st1ngu1shed They are

misalignment within deadband (< 6.6 ‘inches). misalignment in
excess of deadband, and CEA/subgroup drop. During movement
of a group, one CEA may stop moving while the other CEAs in’
the group continue. This condition may cause excessive
power peaking. This misalignment can be within or exceed
the deadband. The last type of misalignment occurs when one
CEA or subgroup drops partially or fully into the reactor
core. This event causes an initial power reduction followed
by a return towards the original power due to positive
reactivity feedback from the negative moderator temperature
coefficient. Increased peaking during the power increase
may result in erosion of DNB margin.

(continued)
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CEA Afionment
B3.1.5

BASES

APPLICABLE M1sa11gnments within deadband are eva1uated to ensure .
SAFETY ANALYSES  specified. acceptable fuel design 1imits (SAFDLs) are not -
(continued) . exceeded. Misalignments in excess of deadband considers “the
o case of a single CEA withdrawn approximately 10 inches from
a bank inserted. to its insertion,limit. Satisfying limits
on departure from nucleate bo111ng ratio (DNBR) bounds the
situation when a CEA is m1sa11gned from its group by 6.6
inches.

The effect of any m1soperated .CEA on the core power
distribution wil) be assessed.by the CEA calculators, and an
appropriately augmented power:distribution penalty factor
will be supplied as input to the core protection calculators
(CPCs). As the reactor core responds to-the reactivity

;. changes caused by the misoperdted CEA.and the ensuing

. reactor coolant and Doppler feedback. effects, the CPCs will

. initiate a low DNBR or high. 1oca1 power denswty trip signal
- if SAFDLs are approached C T

' 'f The acc1dent ana]ys1s ana1vzed a 51ng1e four flnger full and
part strength CEA drop, ‘3 twere f1nger drop, and a subgroup
drop

The tweTve f1nger and subqroup drops cause larger
.. distontions than the four finger drops With CEACS In
~o . Service (IS), the subgroup and twelve; f1nger rod drops will
.o result inaa penalty factor. such that a ‘CPC trip will occur .
if SAFDLs are approached. The four f1nger CEA drop is
protected by the thermal margin-reserved ‘in COLSS or CPC
DNBR: 1imit lines (COLR -figures.3.2.4-2 .for CEACs IS and
3.2.4-3 for CEACs 00S) whén .COLSS is Qut:of Service (00S).
With CEACs 00S, CPCs will not penatizZé DNBR nor LPD when
CEAs are m1sa11gned therefore, additional thermal margin is
" required to be preserved due -to-the-larger-radial power.... .
distortion ,associated with twelve finger and subgrou drops.
" The most rapwd approach ‘to ‘the DNBRSAFDL or the fueg
. centerline melt ‘SAFDL is-caused by - a“single full strength
... . CEA.drop.wWith CEACS IS and either a’ twe]ve finger or
e ‘“'subgroup drop w1th CEACS OOS S

. . RN . v
e ol .i, ’ “ . RO -;‘_';‘;; IR

. (continued)
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CEA ATignment
B3.1.5

BASES

g

APPLICABLE ,In the case of the fu]] strength CEA drop a prompt decrease
SAFETY ANALYSIS  in. core average power and-a distortion in radial power are. -
(continued) . 1n1t1a11y produced, - which when’ conservat1ve1y coupled resu]t
S an 1oca1 power and heat flux increases. and a decrease in
R DNBR.. "A part strength CEA drop would cause a similar
e reactivity response although with Tess of a magnitude due to

thetgu11 strength CEAs hav1ng a more significant reactivity
wor

With, CEACS 00S, a twe1ve finger and subgroup drop will
result in greater radial power -distortion. To accommodate
L the greater distortion‘without a reactor trip. increased -
Ceer o ”therma1 margin is requ1red to be preserved

With CEACS IS, 'as the twelve f1nger drop is detected, core
. power and an appropr1ate1y augmented power distribution
. penalty factor are supplied to the CPCs. CPCs will trip if
* required to-“prevent SAFDLs from being exceeded. For plant
operation within the DNBR and-local power density (LPD)
e . LCOs, DNBR and LPD trips can normally be avoided on a
PR ,gdrOpped 4-finger CEA since’CEACS do not pena11ze ONBR or LPD
R “ for a“four finger’ CEA“ drop. = -

. ,,W1th CEACS. IS and . a subgroup drop. a d1stort1on in power
)", distribution, and a decrease in core- power are produced. As
f © the position’ of thé dropged ‘CEA subgroup is detected. an
. appropriate power distributiori penalty factor is suppliéd to
- the CPCs, and a reactor tr1p s1gna1 on Tow DNBR is
generated o o

';Tff‘fCEA a11gnment sat1sf1es Cr1ter1a 2 and 3 of 10 CFR
";QSO 3(q)(2)(||) S

[N

TR The 11m1ts on part strength shutdown and reguiating CEA
" aralignments ensure that-the ;as sumptions in the safety

s analysis-will remain valid. .The requirements on OPERABILITY
‘ ensure_that upon reactor tr1p the CEAs will be available
and will be inserted to prov1de enough negative reactivity
to shut down the reactor. The OPERABILITY requirements also
ensure that the CEA banks maintain the correct power
distribution and CEA alignment.

Lo

(continued)
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CEA Alignment

B 3.1.5
BASES (continued)
LCO The requirement is to ma1nta1n the CEA alignment to within
(continued 6.6 1nches between any CEA and all other CEAs in its group.

Failure to meet the requ1rements of this LCO may produce
-unacceptable power peaking factors, DNBR, 'and LHRs, or
unacceptable SDMs, all of which may constitute initial
cond1t1ons 1ncons1stent with the safety analysis.

APPLICABILITY. The. requ1rements on- CEA OPERABILITY and a11gnment are
I applicable in 'MODES 1 and 2 because these -are the only MODES
in:which heutron (or:-fission) power is generated, and the
OPERABILITY (e.g., trippability) and -alignment of CEAs have

~ the potential to affect the: safety of .the:plant. In
© . MODES 3, 4,:5, and 6, .the alignment-Timits do not apply
. because the 'reactor 1s shut down.and not -producing fission
i <1 power. “In the:shutdown modes, the OPERABILITY of the

. . shutdown and regulating :CEAs has the ‘potential to affect the

required SOM, but this effect can be comﬁensated for by an

©increase in the boron concentration .of -the RCS. See
4C0.3:1:2; "SHUTDOWN; MARGIN -(SDM) --. Reactor Trip Breakers
C]osed*' for SDM.-in MODES 324, and-5..and LCO 3.9.1, "Boron
Concentration.” for. boron conrentrat1on requ1rements during
refue11ng ' . :

' = (continued)
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BASES (continued)

CEA A]ignment
B3.1.5

"ACTIONS

i

- are misaligned by 6.6 inches.and < 9.9 inches

4A'1 and A.2

A CEA may become m1sa11gned yet remain tr1ppab1e In this
condition, the CEA-can still perform its required function

hecessany

- 0f adding negative react1v1ty shou]d a reactor trip be

If one or more CEAs (regu]at1ng shutdown, or gart strength)

ut trippable,
or one CEA misaligned by > 9.9 inches but trippable,
continued operation in MODES .1 and 2 may -continue, provided.

', within 1 hour’, the power is reduced in accordance with the

Timits in -the COLR. and within 2 hours’ CEA alignment is
restored. Regu]at1hg and part strength CEA alignment can be
restored by either aligning.the misaligned CEA(s) to within

6.6 inches of its-group or aligning the misaligned CEA's
i *"'group: to within 6.5 inches of the misaliagned CEA(s).
_ _Shutdown CEA .aTignment can be restored by aligning the
«=_,m.sa11gned CEA(s) to w1th1n 6 6 1nches of 1ts group.

“-Xenon red1str1but1on |n the core starts to OCCUr as soon as

a "CEA becomes m1sa11gned Reducing THERMAL POWER in
accordance with:'the. 11m1t< in the COLR:ensures -acceptable

. powér distributions are maintained (Ref. 3). For small
misalignments (< 9.9 inches) of the CtAs; there is:

a. A small effect on the time dependent long term power
distributions relative to those used in generating
LCOs and Timiting safety system setftings (LSSS)
setpoints:

b, A negligible effect on the ava11ab1e SDM; and

C. A small effect on the ejected CEA worth used in the
accident analysis.

With a large CEA misalignment (2’9.9 inches), however, this
misalignment would cause distortion of the core power
distribution. This distortion may. in turn, have a
significant effect on the time dependent, long term power
distributions relative to those used in generating LCOs and
LSSS setpoints. The effect on the available SDM and the
ejec%ed-CEA worth used in the accident analysis remain
small. .

Therefore, this condition is limited to the single CEA

-m1sa11gnment while still allowing 2 hours for recovery.

(cont1nued)
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BASES

" CEA Alignment
B3.1.5

ACTIONS

Al and A.2 (continued5

“In both ease§f»a 2 hour time period:is,sdfficient to:

a. Identify'cauée of a misaligned CEA:;

b.  Take appropriate corrective ‘action to realign the
CEAs; and - o SRR

c. Minimize the effects of xenon redistribution.

The CEA must be returned to OPERABLE status within 2 hours.
If a CEA misalignment results in the COLSS programs being
declared INOPERABLE, refer to Section 3 2 Power -Distribution
Limits for app11cab1e actions. . ‘ :

B.1 and B 2

. At least two of the fo11ow1ng three CEA pos1t1on 1nd1cator

channe1s sha11 be OPERABLE for each’ CEA

CEA Reed 5w1tch Pos1t1on Transm1tter (RSPT 1)
with the capab111ty of determining the absolute
- CEA pos1t1on> w1th1n 2 1rches

" /. b, “+ CEA-Reed ‘Switch Position Transmitter (RSPT 2)

‘with- theicapability of determining the absolute
CEA positions within 5.2 inches, and

" The CEA. pu1se countlng p051t1on indicator

o rs; 3 channe] R

~

}If on]y onefCEA os1t1on 1nd1cator channe1 is OPERABLE for -

one CEA per CEA Group, continued operation in MODES 1 and 2
may continue, provided. within 6 hours, at least two
pos1t1on indicator charinels are returned to OPERABLE status;
. or-within 6 hours and once per .12 hours,.verify that the CEA

s %roup with-the inoperable position indicators are either

Ul1y-“withdrawn or fully inserted whiie’ maintaining the
insertior Timits of LCO 3.1.6, LEO 3:1.7 and LCO 3.1.8.
CEAs are fully w1thdrawn when the requ1rements of LCO 3.1.6

"md3].7amrmt

-;,fAdd1t1ona11y Lhe Upper F]ectrwca] L1m1t (UEL) CEA reed
ﬁj'%w1tch$s]?rov1de an.acceptable- 1nd1cat ion of CEA position
S Tor a tTu Pl

y w1thd awn cond1t1on

-~{continued)
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CEA Alignment
B3.1.5

BASES

ACTIONS - C.1

If a Required Action or associated Completion Time of
Condition A or Condition B is not met., or if one or more
regulating or shutdown CEAs are untrippable (immovable as a
result of excessive friction or mechanical interference or
known to be untrippable). the unit is required to be brought
to MODE 3. By being brought to MODE 3, the unit is brought
outside its MODE of applicability.

When a Required Action cannot be completed within the
required Completion Time, a controlled shutdown should be
commenced. ' The allowed Completion Time of 6 hours is
reasonable,” based on opérating experience, for reaching
MODE 3 from full:power conditions in an orderly manner and
without challenging plant systems.

If a full strength CEA is untrippable, it is not available
for reactivity insertion during a reactor trip. With an
untrippable  CEA, meeting the' insertion limits of LCO 3.1.6.
“Shutdown Control- Element Assembly (CEAY Insertion Limits,”
.. and_LCO 3.1.7,."Regulating Control Element Assembly (CEA)
" Insertion Limits," does not ensure that adequate SDM exists.
Therefore,. the.plant must be 'shut down in order to evaluate
‘the SDM required boron concentration and power level for
critical operation; Continued-operation is allowed with
.~ -.untrippable part Strength CEAs if-the alignment and
v - insertion dimits.are met... .

. Continued operation.is.not allowed with one or more full
length CEAs untrippable.: :This:is because these cases are
~ indicative of a loss of SDM and power distribution, and a
+ "loss ‘of safety function.. respectively.

B

Jenln L CoAtinued soperation isinotrallowed  ifthe case of more than
. unimooOneiCEA misaligned:from any,other CEA/in-its group by
Corer T 1>19,9 inches: For example, “two CEAs in a group misaligned
e e ofirom-any cother CEA, in that group by > 9.9. inches, or more
than one CEA group that has a-ieast one CEA misaligned from
_any other CEA in that group by > 9.9 inches. This is
~indicdtive of.a’lossiof power¢distribution and a loss of
safety function,.respectively. : Multipie CEA misalignments
should result in‘automatic protective action. Therefore,
“with two or more CEAs misaligned more than 9.9 inches. this

(contjnued)
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CEA Alignment

B3.1.5

BASES

ACTIONS 0.1 (continued) ‘ ) A
could resu]t in a situation outside the design bas1s and '
immediate action would be: required to prevent any potential
fuel damage. Immediately open1ng the reactor trip breakers
minimizes these effects. ‘ .

SURVETLLANCE SR _3.1.5.1

REQUIREMENTS ;

Ver1f1catwon ‘that 1nd1v1dua1 CEA pos1t1ons are w1th1n

6.6 inches ‘(indicated reed.switch positions) of all other
CEAs in the group at a: 12 hour, Frequency allows the operator
to detect a CEA that is beginning to deviate from its -
expected position. The specified Frequency takes into
account other CEA.position information that is cont1nuously

© . available to the operator in the control“room, so that
"+ during actual CEA mot1on devwat10ns can 1mmed1ate1y be

detected. oo e

SRO3IB ot

-!LOPERABILITY of at 1east two CEA poswt1on indicator channels
+ +is required to determine CEA pos1t1ons and thereby ensure
.compliance, with; the CEA alignment ‘and insertion limits. The

CEA full in and full ‘out 1imits provide an additional

:.independent means for determining the CEA positions when the
. ..CEAs ;are. at: e1ther thewr fu11y 1nserted or fully withdrawn
Cipesitions. oo

SR _3.1.5. 3

:*"f;Ver1fy1ng earh fu]] strength CEA 1s tr1ppab1e would requ1re

that each CEA be tripped:  .In, MODES .1 and 2 tr1p?1ng each
full -strengthCEA would result in radial. or axial power

:f; tilts, or.oscillations. - Therefore individual full strength

CEAs are exercised“every.92 days to .provide increased
confidence- that all full strength CEAs:continue to be -

“ . trippabl€, ‘evenif they are not regu1ar1y tripped. A
v’ movement ;of*5 inchesis adequate "to demonstrate motion
- . without exceed1ng ‘the , a11gnment T1imit when only one full
. . strength CEA i5 being moved.”. The 92’ day Frequency takes
- into conswderatlon -other 1nformat1on ;available to the

operator in the control room and other surveillances being
performed more frequently, which add to the determination of
OPERABILITY of the CEAs (Ref. 3). Between required

(cont1nued)
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CEA Alignment
B3.1.5

BASES - v

SURVEILLANCE SR_3.1.5.3 (continued)
REQUIREMENTS ' . o _ B ' ’
- . . performances of SR 3.1.5.3, if a CEA(s).-is discovered to be
~immovable but remains:trippable and aligned. the CEA is
.+ .considered to be OPERABLE. At anytime, if a CEA(s) is
immovable, a determination of the trippability (OPERABILITY)
of that CEA(s) must be ‘made, and appropriate action taken.

SR 31.5.4

Performance of a CHANNEL FUNCTIONAL -TEST of each-reed ‘switch
position transmitter channel ensures the channel is OPERABLE
t : and capable of indicating CEA position. Since this test
- ~must be performed when the reactor ‘is_shut down, an 18 month
CT ~Frequency to be:coincident with refueling outage was
" selected. Operating experience has shown that these , A
: . ‘components usually pass this:Surveillance when performed at
Vi r " "3 Frequency:.of once eveny:18 months. . Furthermore, the
" < a1 Freguency takes-into accaunt -other factors; which determine
i «the -OPERABILITY .of the .CEA Reed Switch Indication System.

These factors include: -

a, Other, more fre uent1{L%erformeqxsurve111ances that

help to verify OPERABILITY .r:® = .o
b, Onfline diagnostics performed automatically b{ the
; .. . CPCs, CEACs, and the Plant Computer which include CEA

' position:.comparisons and sensor validation; and

' ¢ The CHANNEL CALIBRATIONs for the. CPCs (SR 3.3.1.9) and-
. CEACS (SR:3.3.3.4) imput channels that are performed '
at 18 month intervals and is:an overlapping test.

SR_3.1.55 ‘

.. Verification of full strength CEA drop times determines that
7 the maximum-CEA drop time permitted <is consistent with the

© " assumed drop - time-used “in‘the.safety analysis_(Ref. 3).

| %Measurwngﬁdﬁo?<times prior te reactor criticality, after -

- irédctor ‘vessel head removal, -ensures:the reactor internals

© and CEDM will not interfere with CEA motion or drop time,

- irand_that 'no degradation in these -systems has occurred that
. would. adversely affect CEA motion or.drop time. Individual
-+ GEAsiwhose «drop; times ‘are greater .than safety analysis
ssumptions.are.nct OPERABLE., This SR'is performed prior to
Hctitica11ty'dUe,;o,thef%ﬂant"COnd]twons needed to perform
‘the 'SR and_the potential“for an unplanned plant transient if
‘7 the-Surveillance were performed:with the reactor at power.

LTl

(continued)
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CEA Alignment
83.1.5

BASES

SURVEILLANCE SR 3 1.5.5 (continued)
REQUIREMENTS . ‘
The 4 second CEA drop time is the maximum time it takes for:
a fully withdrawn:individual full strength CEA to-reach its-
90% insertion position when electrical power is 1nterrupted
to the CEA drive mechanism with RCS T, greater than or-
aequal to 550°F and all’ reactor coo]ant pumps operat1ng

The CEA. drop ‘time of full’ strength CEAs shall also be
demonstrated through measurement prior to reactor ’
criticality for specifically affected individual CEAs
following any maintenance;on or modification to the CEA
drive system which could affect the drop time of those
spec1f1c CEAs.

oy

.. 10 CFR 50 Append1x A, GDC 10 and, GDC 2.
10 CFR 50: 46, ", j“di*wﬁ; .

' UFSAR Sect1on 13 |
UFSAR Sect1on 7.7.1.3.2.3"
)’UFSAR Sect1on 7-5-1-1-4~:?¥.W:5:"

REFERENCES . .
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Part Strength CEA Insertion Limits
' , ' B3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 Part Strength Control Element AssemB]y‘(CEA) Insertion Limits

BASES -

BACKGROUND The insertion 1imits of the part strength CEAs are initial
: ‘ assumptions. in the safety analyses for CEA misoperation
events. The insertion limits directly affect core power
distributions. . The applicable criteria for these power
distribution design requirements are 10 CFR 50, Appendix A,
GDC 10, "Reactor Design" (Ref. 1), /and 10 CFR 50.46,
.. "Acceptance Criteria _for Emergency Core Cooling Systems for
Light Water Nuclear Plants” '(Ref..2). Limits on part
strength CEA ‘insertion have been established, and all CEA
positions are monitored and controlled during power
operation to ensure that the power distribution defined by
" ihe design power peaking-1imits is preserved.

- The part strength CEAs are used for axial-power shape °
control of the reactor. . The positions of the part strength
CEAs are manually controlled. They are capable of changing
reactivity very quickly (compared.to borating or diluting).

The power ‘density "at any point in the core must be limited
to maintain specified acceptable fuel design limits,

- including 1imits that preserve the criteria specified in

10 GFR 50.46- (Ref-..2)- Together.-:LCO 3.1.7. "Regulating .
Control Element Assembly (CEA) Insertion Limits"; LCO 3.1.8;
LCO 3.2.4, "Departure From Nucleate Boiling Ratio (DNBR)":
and LCO 3.2.5, "AXIAL SHAPE INDEX (ASI)." provide 1imits on
control component operation and on monitored process
variables to ensure the core operates within the linear heat
rate (LHR) (LCO 3.2.1, "Linear Heat Rate (LHR)"); planar
peaking factor (F,) (LCO 3.2.2, "Planar Radial Peaking

- Factors (F,,)"): and LCO 3.2.4 Timits in the COLR.

Operation within the limits given in the COLR prevents power
peaks that would exceed the loss of coolant accident (LOCA)
limits derived by the Emergency Core Cooling Systems
analysis. Operation within the F,, and departure from
nucleate boiling (DNB) 1imits given in the COLR prevents DNB
during a loss of forced reactor coolant flow accident.

(continued)
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BASES

Part Strength CEA Insertion L1m1ts
B 3.1.8

BACKGROUND
(continued)

The establishment of 1imiting safety system settings and
LCOs requires that the expected long and short term behavior
of the radial peaking factors be determined. The long term
behavior relates to thé variation of the steady state radial
peaking factors with core burnup: it is-affected by the

amount of CEA insertion assumed the portion of a burnup

cycle over which such ‘insertion is assumed, and the expected
power level variation throughout the cycle. The short term
behavior.relates to transient perturbations to the steady
state radial peaks due to radial xenon redistribution. The
magnitudes of such perturbations depend upon the expected
use of the CEAs during anticipated power reductions and load
maneuvering. Analyses are performed -based on the expected
mode of operation of the Nuclear Steam Supply System (base
loaded. maneuvering, etc.). ‘From these analyses, CEA
insertions are determined, and a consistent set of radial
peaking factors are defined. The long term (steady state)

- and short term insertion Timits-are determined, based upon

- the assumed mode of operation used, in''the- anaWyses they
provide a means of preserving. the assumpt1ons on CEA

insertions used. " The 1ong“and short term-insertion limits

~ of LCO 3.1.8 are specified for the plant, which has been

designed primarily tor base loaded operation; but has-the -

ability. to accommodate a limited amount of load maneuver1ng

APPLICABLE
SAFETY ANALYSES ~

The fuel c]add1ng must not sustain dahage as a result of
normal operation (Condition I) and anticipated eperational -

.occurrences, (Condition II). " The regulating CEA insertion,

L " part strength CEA 1nsert1on 'AST, and. T,'LCOs preclude core”

power distributions from occurr1ng that wou]d violate the

“r"i: fo“]ow1ng fue1 des1qn cr1ter1a ‘W-Z

a. Durihg’a Targe' break LOCA the peak c]add1ng
temperature must not exceed 2200°F- “(Ref. 2);

b.  During CEA misoperation events, there must be at least
a 95% probability at a 95% confidence level (the 95/95
DNB criterion) that the hot fuel rod .in the core does
not experience a DNB condition;

C. DUrwng an ejected CEA accident, the fission energy

1n8ut to the.fuel must not exceed 280 cal/gm (Ref. 3):
an .

" (contifued)
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BASES

Part Strength CEA Insertion Limits
B3.1.8

APPLICABLE

SAFETY ANALYSES .

(cont1nued)

d. The CEAs must be capable of shuttwng down. the reactor
with a minimum required SDM, with the highest worth
CEA stuck fuTTy w1thdrawn GDC 26 (Ref. 1). -

‘Regulating CEA. position, part strength CEA poswtlon AST,

and T, are process variables that together characterize and
control ‘the three dimensional power distribution of the
reactor core. ‘ o

Fuel cladding . démage'does not occur when’the core is

. operated outside these LCOs. dur1ng normal operation.

However, fuel cladding damage:could result, should an
accident occur ‘with simultaneous .violation of one or more of
these LCOs..  Changes in the power distribution can cause
1ncreased power peak1ng and correspond1ng increased local

iLHRs . . »

l,:The part strength CEA. insertion Tlm1ts satisfy Criterion 2
.-, 0f.10°CFR 50.36 (c)(2)(ii). .The part-strength CEAs are
;_jreqq1red due to the potent1aT peaking factor violations that
xf,coqu occur’ if part strength CEAs exceed 1nsertwon Timits.

»»«‘;{

LCO

- The T1m1ts on part strength CEA 1nsert1on as defined in the

COLR, must be maintained because'they serve the funct1on of

' preserv1ng power d1str1but1on

wpLicABTLTTY
T -,-;-u.i;;;;the,reactor ~in"MODES,"1 and 2.. These Jimits must be
“maintained, since they. preserve the assumed power

A:l"',..

The part strength nnsert1on T1m1ts shaTT be ma1nta1ned w1th

distribution. ‘Applicability in Tower MODES is not required,

. .7 oSince the power distribution: assumpt1ons would not be
-+, excéeded in-these. MODES;, A

(continued)
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Part Strength CEA Insertlon Limits
B 3.1.8

BASES (continued)

ACTIONS

A. 1 A.2 and B.1

If the part strength CEA groups are 1nserted beyond the '
following limits, flux patterns begin to develop that are

‘ out51de the range assumed for 1ong term fuel burnup

1) {;Trahs1ent 1nsert10n Timits;

'“2). Between the Tong term (steady- state) 1nsert1on Timit

-and the transient insertion 11m1t for

a) 7 or more effective full power days (EFPD) out
of any 30 EFPD-period; ..

b) 14 EFPD or more out of any 365 -EFPD period.. . =

If allowed to continue beyond: this 1imit, ‘the peaking
factors assumed as initial conditions in'the-accident :
analysis may-be invalidated (Ref. 4). Restoring the CEAs to
within 1imits or reducing THERMAL POWER to that fraction of
RTP that is allowed by CEA group-position. using the 1imits
specified in the COLR, ensures that acceptab]e peak1ng

“--factors are maintained.-

Since these effects are cumulative, actions are provided to
limit the total time the part strength CEAs can be out of
Timits in any 30 EFPD or 365 EFPD period. Since the

cumulative out of 1imit times are in days, an additional
Completion Time of 2 hours is reasonable for restoring the
part strength CEAs to within the allowed limits.

¢l
When a Required Action cannot be completed within the
required Completion Time, a controlled shutdown should
commence. A Completion Time of 6 hours is reasonable, based
on operating experience, for reaching Mode 3 from full power
conditions in an orderly manner and without cha]1eng1ng
plant systems.

(continued)
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Part Strength CEA Insertton Limits.
B318

BASES (continued)

SURVEILLANCE SR _3.1.8.1
REQUIREMENTS

Ver1f1cat1on of each, part strength CEA group position every
. 12 hours._is sufficient to detect CEA positions that may
- approach the limits, and provide the operator with time to
undertake the Requ1red Action(s), should insertion limits be
found to be exceeded. The 12 hour frequency also takes into
account the indication provided by the power dependent
. insertion 1imit alarm circuit and other information about

CEA group positions available to the operator in the control
room.

REFERENCES 1. 10 CFR.50, Appendix A, GDC 10 and GDC 26.
.2, 10 CFR-50.46.. |

o ﬁ%»zE;LmARegulatory Guide 1.7, Rev’ 0, May 1974.

- A,:foFSAR Sect1on 15. 4 o

P
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Fy
3.2

B 3.2 POWER DISTRIBUTION LIMITS .

B 3.2.2 Planar Radial Peaking Factors (F

BASES

xv)

BACKGROUND

The purpose of this LCO is to 1limit the core power
distribution to the initial values assumed in the accident
analyses. Operation within the 1imits imposed by this LCO
either 1imits or prevents potential fuel cladding failures
that could 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 accident.
ejected Control Element Assembly (CEA) accident, or other
postulated accident requiring termination by a Reactor
Protective System (RPS) trip function. This LCO limits
damage to the fuel cladding during an accident by ensuring
that the plant is operating within acceptable conditions at

the onset: of @ 'transient.
Methods of controlling the power distribution include:

a. Using full strength or part strength CEAs -to alter the
axial power distribution;

b.  Decreasing CEA insertion by boration. thereby
improving the radial power distribution; and

c. Correcting off optimum conditions (e.g., a CEA drop or

misoperation of the unit) that cause margin
degradations.

The core power distribution is controlled so that, in.
conjunction with other core operating parameters (CEA
insertion and alignment 1imits), the power distribution does
not result in violation of this LCO. Limiting safety system
settings and this LCO are based on the accident analyses
(Refs. 1 and 2), so that specified acceptable fuel design
1imits are not exceeded as a result of Anticipated
Operational Occurrences (AQ0s). and the limits of acceptable
consequences are not exceeded for other postulated
accidents.

Limiting power distribution skewing over time also minimizes
xenon distribution skewing, which is a significant factor in
controlling axial power distribution. Power distribution is
a product of multiple parameters, various combinations of

(continued)
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Fy
B 327

BASES
BACKGROUND - which may produce acceptable power d1str1but1ons Operation
(continued) - within the design 1imits of power distribution is

accomplished by ‘gerierating operating 1imits on Linear Heat
Raté . (LHR) ‘and Departure from Nucleate Boiling (DNB).

Proximity to the DNB condition is expressed by the Departure

~from Nucleate Boiling Ratio (DNBR), ‘defined as the ratio of
.the cladding surface heat flux required to cause DNB to the

actual cladding surface heat flux. The minimum DNBR value
during both normal operation and AQOs is the DNBR Safety
Limit as.calculated by the CE-1 Correlation (Ref. 3) and
corrected for such factors as rod bow and grid spacers. and
it is accepted as an appropr1ate margin to DNB for all
operat1ng cond1t1ons ,

There are “two systems that mon1tor'core power distribution
online: the Core Operat1ng Limit Supervisory System (COLSS)
and, the Core’Protection’Calculators  (CPCs). The COLSS and
CPCs that monitor the core power distribution are capable of

_verifying thdt the LHR and“the ‘DNBR:do not exceed their
limits. The COLSS ‘performs this function by continuously
monitoring thé.core power distribution’ and calculating core

power ,operating 1imits corresponding to the allowable peak

,LHR and DNBR:values. .. The CPCs. ‘perform“tnis function by

"”'~-cont1nuous1y ca]cu1at1nq actual values: of DNBR and Local

~ “Power Den$ity (LPD) for comparison’ w1th the respective trip

setpoints.

‘f{jDNBR penalty factors are included in both the COLSS and CPC
..DNBR ca]culat1ons to “accommodate the- effects of rod bow.

The amount of rod bow in-each assembly’ s dependent upon the
average burnup experienced by that assembly. Fuel
assemblies that incur higher than average burnu ‘experience

greater..rod bow. Conversely. fuel assemblies that recetve

lower than “average, Burnup experwence 1ess rod bow.<"In *

| . design calculations.for a‘reload -core, ‘each ‘batch'iof Fuel “is
ey ass1gned d.penalty applied to'the maximum integrated planar

radial power.peak of the Batch.--This pehalty is correlated
with the amount of rod bow determined from the maximum

;. average. assembly.burnup of the batch. A single net penaity

for the 'COLSS and, CRCS 1i's then determined from the penalties
associated with each batch that comprises a core reload,
accounting for the offsetting margins due to the lower
radial power peaks in the higher burnup batches.

The COLSS indicates continuously to the operator how far the
core is to the operating limits and prov1des an audible

(continued)
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B32%

BACKGROUND
(continued)

- atarm if an operating limit is exceeded. Such a cond1t1on‘

sigriifies a reduction in the capability of the plant to

- withstand an anticipated transient, but does not- necessar11y

imply an immediate violation of fuel des1gn limits. = If the
margin to fuel design limits continues*to decrease, the RPS
ensures that the.specified acceptable fuel design limits are
not exceeded for.A0Os by initiating a' reactor trip. '

The COLSS cont1hua11y generates‘an assessment of the
calculated margin for LHR and DNBR specified 1imits. The

data required for these assessments include measured incore

neutron flux, CEA positions, and’ Reactor Coolant System
(RCS) inlet temperature pressure and flow.

In addition to monitoring performed by the COLSS, the RPS
- (via the. CPCs).continually infers the core power
. distribution and thermdl margins by processing reactor

coolant data, .signals’ "from excore neytron flux detectors,

.- .apd Jinput from redundant reed switch assemblies that
:indjcates CEA pos1t10n In this case, the CPCs assume a

. ‘miinimum-core’ power.of- 20% RIP. This threshold is set at

~ 20% RTP because the power:range excore neutron flux:

" detecting system is inacCurate below’this power level. If

; " power:distribution or other ‘parameters are perturbed as a

result of an AQO. the high/LPD or Tow DNBR trips in the RPS

Timits.

Sinitiate a. reactor tr1p pr1or to exceed1ng fuel design -

- The limits. on.ASI, F,. and.T, represent 11m1ts within which
.~ the,LHR. and DNBR. a1gor1thms are val

i1id.“These 1imits are

Ef;f fobta1ned dwrect]y from the 1n1t1a1“core or reload ana1ys1s

APPLICABLE, .~ |

SR e g Ty PRI

f,»The fue] c1add1ng must not sustawn damage as a result of :
SAFETY ANALYSES.¢,
and CEA.insertion and" a11gnment LCOs prevent core power
a'n;d1str1but1ons from reaching 1eve1s that v101ate the
ggfo11ow1ng fuel deswgn cr1ter1a

normal -operation or. .A0Os “(Ref, 14) . " The power distribution

e Dur1ng a LOCA peak c]add:hg;temperature must not
xceed 2200 F (Ref 5) AU

(continued)
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B3.273

BASES

APPLICABLE b.  During CEA misoperation events or a 10SS of flow
accident, there must be at least

SAFETY ANALYSES 95% probab111ty at the 95% confidence level (the -.

~ (continued) 95/95 DNB criterion) that the hot fuel rod -in the core

_power d1str1but1on

. react1on

" does not experience a DNB cond1t1on :(Ref. 4)

: .c. During an ejected CEA accident, the f1ss1on energy

input to the fuel must not exceed 280 ca]/gm (Ref 6);
and , _ .

d.  The control rods (excluding part strength rods) must
be capable of shutting down the reactor with a minimum
required SOM with the hwghest worth control rod stuck
fully withdrawn (Ref. 7).

The power denswty at any.point.in the core must be 1imited
to maintain the fuel-design criteria (Refs. 4 and 5)." This
result is accomplished by maintainiing thé power distribution

. and reactor ccolant-conditions so that the peak LHR and DNB

parameters are within operating limits supported by the

- accident analyses (Ref.. 1) with due regard for the

correlations ‘between measured quant1t1es the power
distribution, and the uncertainties in the determination of

v

Fue] c]add1ng fa11ure durwng a LOCA is limited by
. . restricting.the maximum Linear Heat Generation Rate (LHGR)
" so that the. peak c¢ladding temperature does not exceed 2200°F
"(Ref. 5)." Peak cladding temperatures exceeding 2200°F cause

severe c]addjhg fa11ure by ox1dat10h due to a Zircaloy water

L . I
A S N ‘. [ , t . :

» »«‘_The LCOs govern1ng LHR ASI CEAs and RCS ensure that these
... criteria:are-met as long.as the.core.is ‘operated within the

. AST.and F,,

- limits. fhe Jatter are procéss var1ab1es that characterize

Timits. specxfled in the COLR,.and within the Tq

the. three dimensional power” distribution of the reactor
core. Operat1on within. the Timits for these variables

"7 ensures that their actual values areiw1th1n the ranges used

in the accident analyses (Ref. 1)\

- Fuel cladding .damage does not occur because of conditions

outside,the.Timits of these LCOs ‘for ASI. F,,. and T, during
norma,} operat1on “However, fuel; c]add1ng damage resu]ts if
an accident occurs from ‘initial conditions outside the
Timits of these LCOs. This potential for fuel cladding
damage exists because changes in the power distribution can

» ﬁcontinued)

PALO VERDE UNITS 1.2.3 B 3.2.2-4 L REVISION 52



83.2.3

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.3 AZIMUTHAL POWER TILT (T,)

BASES |

BACKGROUND “The purpose of this LCO is to 11m1t the core power
A distribution to the initial values assumed in the accident

‘analyses. Operation within the 1imits imposed by this LCO
either 1imits or prevents potential fuel cladding failures
that could 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 accident.

.ejected ‘Control Element Assembly (CEA) accident, or other

" postulated accident requiring termination by a Reactor
Protective System (RPS) tr1? function. This LCO 1imits the
amount of damage to the fuel cladding during an accident by
ensuring that the plant is operating within acceptable

,'cond1t1ons at the onset of a trans1ent

s e 'Methods of contro]]wng the power dwstrtoutton include:

q45af‘ftUswng fuilt strength or part strength CEAs to alter the
. axwal power dtstr1but.on - .

b.  Decreasing CEA 1nsert10n by borat1on thereby
. '_1mprov1ng the rad1a] power d1str1but1on and

L Correct1ng off- opt1mum cond1t1ons “(e.g., a CEA drop
Loor m1soperat|on of’ the un1t) that cause marg1n
“‘ig'degradat1ons fo :

The core power dwstr1but10n is contro.1ed so that. in
e o 4 ew .. osCOnjunction with other core operating parameters (e.g.. CEA
oo Sinsertion and: atwgnment 1imits): the power distribution does
ST o Sonottresult in vioTation: of:thise LEOT The limiting safety
.l system Settings and° ‘this LCO fare bdsed-on the accident
ﬂ,,‘,qana1yses (Refs.“1 and 2), 'so that spec:f1ed acceptable fuel
" design 1imits are’not ‘exceeded’ a§* a result of Anticipated
 “Operational Occurrences (AOOs) and the-1imits of acceptab1e
' consequences are not exceeded for other postulated
accidents. '

“=W1f“_;f5:ﬁr'«;”L1m1t1ng power distribution sskewing over time also minimizes
Laer .o L xenon distribution skew1ng which ‘is a‘ ‘significant factor in
o contro111ng ax1a1 power d1str1but10n

Gl N C ’ ' " {continued)
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B 3.2.3
BASES
BACKGROUND Power distribution is a product of mu1t1p1e parameters
various combinations of which may produce acceptable power -

(continued)

distributions. .Operation within the design 1imits of power
distribution is accomplished by gerierating operating Timits
on the Linear 'Heat Rate (LHR) and the Departure from

Nucleate Bo111ng (DNB):.-

Proximity to the DNB’ cond1t1on s expressed by the Departure
from Nucleate Boiling Ratio (DNBR), defined as the ratio of
the cladding surface heat flux requ1red to cause DNB to the
actual cladding surface héat flux. The minimum DNBR value
during bothnormal operation and ‘A0Qs is the DNBR Safety

- Limit-as calculated by ‘the CE-1 Correlation (Ref. 3) and

corrected for such factors as rod bow and -grid spacers, and
it is ‘accepted“as an appropriate’ marg1n tc DNB for all
operattng cond1t10hs ‘ .

' - There’are two systems that mon*tor tore power d1str1but10n

online: -the Core Operating Limit Supervisory System (COLSS)

‘and - the Core Protection Calculators (CPCsy. The COLSS and
,-CPCs' that'monitor the-core power distribution are capable of
" verifying that the LHR:and-thé DNBR'do not exceed their

1imits. The COLSS performs. this. function by continuously

“‘ﬂmon1tor.ng the core-power- distribution &hd calculating core
- “‘power operating limits corresponding to:the allowable peak
- LhR -and DNBR.- The CPCs perform this function by -
“continudusly ca1culat1rg actual values of DNBR and Local
"Power Density (LPD)- for. compar1son w1th the respect1ve trip
setpoints.

. A DNBR penalty facterd's “included in the COLSS and CPC DNBR
: ca]cu]at1on to ‘accommodate  the effects:of‘rod bow. The
“amount ‘of* rod  bow in €ach ‘assembly: 15 dependent upon the

average burnup experienced by the <@ssembly. Fuel assemblies
that incur higher than average burnup experience greater
magnitude-of rod bow. - Conversely,. fuel.assemblies_that .
receive lower than average burnup exper1ence Tess rod bow.

- In design ‘calculaticns “for a‘reload:.core each batci ‘of fue]
~ is assigned a penalty applied’ to:the maximum ‘integrated .
- “planar-radial power peak of the batch. -This penalty is

correlated with 'the-amount-of rod bow.that is determined
from the maximum average assembly burnup.of the batch. A
single net. penalty for the COLSS and CPCs is then determined

“ 7 - from the’ pena1t1es ‘associated with.each batch that comprises

a core reload, ‘accounting: for the-offsetting margins caused
By tge Tower radial power peaks in the higher burnup
atches.

(continued)
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B 3.2.3

BASES

BACKGROUND - The COLSS. 1nd1cates continuously to the operator how far the

(continued) core is from the operating limits and provides an audible .
' 3 alarm if an operating 1imit is exceeded. Such a condition
signifies ‘a reduction in the capability of the plant to

- .iwithstand ‘an, anticipated transient, but does not necessarily
imply an immediate violation of fuel. design limits. If the
margin to fuel design limits continues to decrease, the RPS
‘ensures that ‘the specified.acceptable fuel design limits. are
not exceeded for. AQOs by 1n1t1at1ng a reactor trip.

The COLSS cont1nua11y generates an assessment of the
¥ --calculated margin for LHR .and DNBR specified limits. The
P - -data required for.these assessménts include measured incore
g0 neutron flux data; CEA positions. and Reactor Coolant System
(RCS) inlet temperature pressure, and flow.

In addition to the monitoring performed by the COLSS. the
RPS (via the-GPCs). continually infers the core power
« .distribution and-thermal margins. by processing reactor
i ;aé coolant:-data, -signals. from excore neutron flux detectors,
+and input from redundant reed switch assemblies that
.. - indicates CEA position: . In this case, the CPCs assume a
=minimum:core-~power of 20% RTP.  This.threshold is set at
. = 20% RTP-because' the power.range excore neutron flux
<detection system-is inaccurate below this power level. If
.. power distribution or other parameters :are perturbed as a
~result of an A0Q. the high Jocal. power: density or low DNBR
«trips in the RPS-initiate a reaetor tr1p pr1or to exceeding
fuel des1gn limits. PR T ER v
AT A S 7, Therlimits..on the ASL, . F,: and T, represent 11m1ts w1th1n
SR whlch -the. LHR, and: DVBR af@orathms are ‘valid.  These limits
. -are obtained d1rect1y from the Amt1a1 core or reload

5

,,ana]ys1s ot

APPLICABLEs: The fue1 r1add1ng must.- not susta1n damage as a result of

SAFETY ANALYSES soperation:and AOOs, (Ref. 4). . The:power distribution and CEA
P “insertion and aligrment LCOs' prec1ude core power
dastr1but1ons that v1olate the following fuel design

.é cr1ter|a © 5 T e~.-

Dur1ng a, LOCA peak c1add1ng temperature must not
: f[ ;zexceed 2200 F (Ref 5) _

u~;ww;.w;g~‘ » ~ (continued)
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BASES

B 3.2.3

APPLICABLE

"SAFETY ANALYSES -

(continued)

b.  During CEA misoperation events or a loss of flow
- accident, there must be at least
95% probab111ty ‘at the 95% confidence level (the o
95/95.DNB ‘criterion) that the hot fuel rod in the core
. does not ‘experience a. DNB cond1t1on (Ref 4);

tcf_'.Durtng a CEA eJect1on acc1dent the f1ss1on energy

- Input to the fuel must not exceed 280. ca1/gm (Ref 6):
~and o _ .

d. ‘The control rods (exctudmng part strength rods) must be
capable of-shutting.down the reactor with a minimum
required SDM with the highest worth ‘control rod stuck
fully w1thdrawn (Ref 7) ; K

The power dens1ty at any po1rt in the core must be limited

itormaintain-the fuel design criteria-(Ref. 1). This result

is accomplished by maintaining the-power-distribution and

" reactor coolant conditions so that the peak LHR and DNB

parameters are within-operating limits:supported by the

~accident analysis (Ref. 2) with due regard for the

correlations -Detween measured quant1t1es the power
distribution, and.uncertainties in the determwnat1on of.
power d1str1but1on

‘ 5Fue1 c]addtng fa11ure dur1ng a LOCA- is 1imited by

restricting the maximum Linear Heat Generation Rate (LHGR)

- 80 that ‘the.peak: ¢ladding temperature does not exceed 2200°F

- 7 (Ref. 1) Peak cladding: temperatures exceeding 2200°F cause

react1on

severe c]addtng fa11ure by oxtdatlon due to a Zircaloy water

l'\

* The LCOs govern1ng LHR “AST; CEAS and RCS ensure that these
criteria are.met as. 1ong as the core .is operated within the

AST and ‘F>1imits specified in the .COLR; ~and within the T,

Codimits s ihe latter.iare process ivariables that characterize
. the threé.dimensional power- d1str1but10n of the reactor
- core. “Operation within the limits of these variables
. sensures that-their.actual:.values are w1th1n the range used
L intthe acc1dent analyses (Ref .. 1) e

(continued)
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DNBR
B3.2.4

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.4 Departure from Nucleate Boiling Ratio (DNBR)
BASES o |

BACKGROUND ~ The purpose of this LCO is to 1imit the core power
distribution to the initial value assumed in the accident
analyses. Specifically, operation within the 1imits imposed
by this LCO either limits or prevents potential fuel
cladding failures that could breach the primary fission

_ product barrier and release fission products to the reactor
- : " coolant in.the event of a Loss Of Coolant Accident (LOCA).
e -1oss.of flew accident, ejected: Control Element Assembly
‘ - '(CEA).accident, or-other postulated-accident requiring
termination by:a Reactor Protective System (RPS) trip .
function. This LCO Timits the amount of damage to tﬁe fuel
cladding during an accident by ensuring that the plant is
- operating within acceptable:conditions :at the onset of a
~-transient.’ i oot s .

“f,f*3ﬁf Mgﬁhods”bf‘toﬁtroiiing;ihe'pbWer¥djsfk15Qtion include:

s "”a_fl“Uéfng=fu%1:sfréngfhadﬁ‘péFtJStreﬁgfﬁtCEAS to alter the
IR ©oo saxial power distribution: R v

b. Decreasing CEA insertion by boration, thereby
oy ..o riimproving the radial power -distribution: and

BN %§, ;* hcL Gcorfectiﬁﬁ'off%obfiﬁum'tonditibné (é.g., a CEA drop or
St et Tmisoperation:ofithe sunit) that cause margin

w40 degradations. o uiind

(P
L .The core power distribution is controlled so that, in
C0 i s conjunction .with: other core operating parameters (e.g., CEA
doeiindertion and alignment-1imits): the power distribution does
Tnot.-result in violation of:this LCO.. The limiting safety
v systemsettings-and this.LCO are based on the accident
‘“analysis (Refs..liand:2),-so-that-specified acceptable fuel -
- "désign 1imits are notexceeded as a result of Anticipated
" 'Opérational-Occurrences. (A0Os): and: the- 1imits of acceptable
consequences are not.exceeded- for other postulated
accidents. ‘

Limiting power distribution skewing over time also minimizes
the xenon distribution skewing, which is a significant
factor in controlling axial power distribution.

(continued)
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DNBR

B 3.2.4
BASES
BACKGROUND - Power distribution is. a product of 'multiple parameters, = 7
(continued) various combinations of which may produce acceptable power

~ nucleate bo111ng (DNB)

distributions. Operation within-the design limits of power
distribution is accomplished by generating operating limits
on the Linear Heat Rate (LHR) and the Departure from -

. ,
Proximity‘to the  DNB cond1t1on is expressed by the DNBR
defined as the ratio of'the cladding surface heat flux
requ1red to cause DNB to the actual cladding surface heat .
flux.  'The minimum DNBR'value during- both 'normal operation -
and ‘A00s is the DNBR Safety:Limit-as'calculated by the CE-1
Correlation (Ref. 3) and corrected forssuch factors as rod

bows and grid spacers and it is-accepted as an appropr1ate
margin to DNB for all operating conditiens.

" There are two systems that monitor- core power -distribution

online: the Core’ Operat1ng Limits Superv1sory System
(COLSS): and the Core Protection- Calcu]ators (CPCs). The

. COLSS and CPCs that monitor’ the’ core power distribution are

‘capable of verwfywng that the'LHR -and DNBR do not exceed ,

. bow.” In"design’calculations:for a'ré
- of fuel:is.assignéd-a pena]ty that s dpﬁ]1ed 10 'thée maximum

., their 1imits. ‘The COLSS performs’ this function by
. continuously monitoring the core power distribution and
S caTcu1at1ng core ‘power -Qperating limits corresponding to the
" allowable peak LHR ‘and 'DNBR." The CPCs-perform this function
. by cont1nuou51y caWcu1a11ng an‘actual value of DNBR and LPD

for compar1son w1th the respect1ve tr1p ‘setpoints.

.. A DNBR penalty factor. is. 1nc1uded in both the COLSS and CPC
" DNBR, calculation to accommodate -the éffects of rod bow. The
amount of .rod, bow _in ach, assemb1y s dependent u?on the

average burnup exper.enced by ‘that assembly. Fue

assemblies that incur higher than average burnup experience

a greater inagnitude-of rod bow.- -Conversely.,.. fuel.assemblies

that receive lower than average burnu? experience less rod
ad core, each-batch-

1ntegrated planar’ radial' power- peak-of the batch. This

"penalty is correlated w1th the amgunt- 0ft'rod bow that is

determined from the maximum average :assembly burnup of the

. .batch. A. s1ng]e net penalty for the COLSS and CPCs is then
determined* from the penalties-associated:with each batch

that comprises a core reload. ‘accounting for the offsetting
margins due to the lower radial power peaks in the higher
burnup batches.

(continued)
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DNBR
B3.2.4

BASES

BACKGROUND . .. The COLSS indicates continuously to the operator how far the
(continued). .. core is from the operating limits and provides an audible:
_ -+ .7 alarm when an operat1ng 1imit is exceeded. Such a condition’
signifies-a reduction in the capability of the plant to
.withstand: an anticipated transient,’ but does not necessarily
1mp1y an immediate violation of fuel design limits. If the
margin to fuel design limits continues to decrease, the RPS
ensures that. the.specified acceptable fuel design limits are
not: exceeded dur1ng AOOs by 1n1t1at1ng a reactor trip.

R - The COLSS cont1nua11y generates an assessment of the
el -calculated margin for LHR -and.DNBR spec1f1ed limits. The
SRE -+ data required for these assessments include measured incore
IR TR -neutron flux, CEA positions, and Reactor Coolant System
(RCS) 1n1et temperatu e, pressure, and flow.

“ In add1t1on to. the monitoring performed by the COLSS. the
= ;o e RPS,.(via. the CPCs); continually infers the core power
Nk o hd1str1but1on and -thermal margins by processing reactor
¢, ;o0 .o coolant data. signals from excore. neutron flux detectors,
: el e o and: inputt from. reduridant reed switch ‘assemblies that
A ~ ~~: dndicates, CEA position. In this case, ‘the CPCs assume a
# foo v, e minimum core.power of 20% RTP. because the power range excore
s peo oo s - neutron flux detécting system” i$ inaccurate below this power
S e e devel. If power distribution or other parameters are
o5 T e .oerturbed as a.result of an AOO. the high local power
-~ density .or Tow DNBR. trips in the RPS initiate a reactor trip
prior to exceed1ng fuel de51gn Timits.

C L The Nimits on-AST ng and. 7, represent Timits within which
' v .+, --the LHR- and~BNBR, a1gor1thms are valid." These limits are -
bta1ned dtrect]y from the 1n1t1a1 core or reload analysis.

o LA N . B I % "‘ “ A -
- Rk R - ‘._ : ; H : - IR B
. ' - . : ‘ ' R B R
[T P 7 L . . LIRS .

APPLIGABLE The fue1 cladd1ng must not susta1n damage as a result of
SAFETY ANALYSES .normal operation.or AQOS’ (Réf. 4).. The power distribution

I Jand CEA insertion: and alignment 1C0s prevent core power
.d1str1but1o'wc from reaching. 1eve1s that v1o1ate the
o]low1ng fuel deswgn cr1ter1a

| Dur1ng a LOCA peak cTadd1na temperature must not
exceed 2200 F (Ref 5)
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DNBR

'B3.24
BASES ’
APPLICABLE b. Dur1ng CEA misoperation events or a loss of flow
accident, there must be at Teast '
SAFETY ANALYSES 95% probab111ty at the 95% confidence. level (the

(continued) . 95/95 DNB criterion) that the hot fuel rod in the core
- ¥ . does not experience a DNB condition (Ref. 3): '

¢. During an‘eJected CEA accident, the fission energy -
. input to the fuel must not exceed 280 ca]/gm (Ref 6):
and ' A

d. The contro1 rods (exc]ud1ng part strength rods) must be
capable of shutting.down the reactor with a minimum
required SOM with the highest worth contro] rod stuck
fully wwthdrawn (Ref 7). J -

:The. power density at any po1nt in the core must be limited
to maintain the fuel design criteria (Ref.. 4). This is
accomplished by maintaining the power distribution and

i - . reactor.coolant conditions. so that the peak LHR and DNB
parameters are within operating limits supported by the
accident analyses (Ref. 1) with due-regard for the
correlations between measured .quantities, the power
distribution, and uncerta1nt1es in the determination of

.t .. power distribution. :

Fue] c]add1ng fa11ure dur1ng a LOCA is limited by
. restricting;the maximum Linear Heat-Generation Rate (LHGR)
sowthat: the peak.cladding temperature does not -exceed 2200°F
(Ref. 4).  Peak c]add1ng temperatures exceeding 2200°F may
cause severe c1add1ng fa11ure by ox1dat10n due to a Z1rcaloy
wwater react1on ﬁi;v.ﬁ S ;w

‘. The LCOs govern1ng LHP ASI CEAs and RfS ensure that these
criteriatare met as, 1ong as the core- 1s. _operated within the
- ASI and.F,.limits .specified in the: COLR -and within the T,
- limits. fhe latter -are:process var1ab1es that characterize
: the three dimensional power distribution.of the reactor
core. Operation within the 1imits.-for ‘these variables
.+ ensures -that. their.actual va1ues are w1th1n the range used
in the acc1dent ana]yses (Ref 1)

R EIUES

Av(continued)
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ASI
B 3.2.5

B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.5 AXIAL SHAPE INDEX (ASI)

BASES

BACKGROUND The purpose of this LCO is to 11m1t the core power
distribution to the initial values assumed in the accident
-analysis. Operation within the limits imposed by this LCO
either Timits or prevents potential fuel cladding failures
that could 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 accident,
- -ejected Control Element:Assembly (CEA) accident, or other
* postulated “dccident requiring termination by a Reactor
Protective System (RPS) trip function. This LCO limits the
amount of damage to the fuel cladding during an accident by
- ensuring that the plant is operating within acceptable
_‘cond1t1ons ‘3t the onset of a-transient.

':f( Methods of contro111ng the ax1a1 power dlstrwbut1on include:

‘*_aﬁ_fo51ng fu11 strength or part strength CEAs to alter the
o v';ax1a1 power d1str1but10n R '
b. Decreaswng CEA 1nsert1on by borat1on thereby

1mprov1hg the ax1a1 power d1str1but1on and

~@Cor.ect|ng off opttmum cond1t1ons (e g., a CEA-drop or
¢ " misoperation: of the un1*) that cause margwh
L ”fﬁxdegradat1ons

t;r‘\ A A

The core power d1str1but10n is! contr011ed so that. in
conjunction with other core operating parameters (CEA
;‘1ﬂsert1on and al1gnment imits). ‘the power distribution does
“rettresult in’violation of this £CO% - Thé Timiting safety
o ";jsystem settwngs are based on-the accident:analyses (Refs. 1
C TMand: 2)) 'so that spec1f1ed acceptable fuel design 1imits are
©ongt- exceeded as a resuit- of Anticipated:Operational
"ijccurrences (A00$) ard the limits of acceptable consequences
-are not: exceeded for other oostu]ated acc1dents

Limiting power d1str1but10n skew1ng over time also minimizes
xenon distribution skewing, which is a significant factor .in
controlling axial power distribution.

(continued)
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' ASI
B3.2.5

BASES
BACKGROUND Power,distf1b0f10n is a’productfbf'mu]tjple.pafametersf[ ”
(continued) . various combinations of which may produce acceptable power.

“operating conditions.

distributions. Operation within the design 1imits of power
distribution is accomplished by .generating operating limits
on the Linear Heat Rate (LHR). and the Departure from '
Nucleate Boiling (DNB). = ... <.+ ..,

Proximity to ‘the DNB condition is - expressed by the Departure
from Nucleate.Boiling Ratio (DNBR)., defined as the ratio of
the cladding surface heat flux required to cause DNB to the
actual cladding surface heat flux, - The:minimum DNBR value
during both ‘normal oBeration'aﬁd.AOOs is the DNBR Safety
Limit as calculated by the.CE-1 Correlation (Ref. 3), and
corrected for such: factors as rod bow and grid spacers, and
it is*accepted as an appropriate margin to DNB ‘for all =~ -

There are two systems that:monitor core power distribution:
online:. -the Core Operating-Limit Superviisory System (COLSS)
or- the ‘Core Protection Calculators (CPCs). The COLSS and
CPCs: monitor the core.power:distributicn and are capable of
verifying that the LHR ‘and :DNBR do not exceed their limits.

o The COLSS performs this function by continuously monitoring
- +~the core power distribution and :calculating core power

operating limits corresponding: to the allowable peak LHR and
DNBR. - The:CPCs. perform this, function by continuously

-'calculating actual values of DNBR and local power density

(LPD) *for comparison:with ‘the respective trip setpoints.

- A DNBR.penalty factor is'included:in both the COLSS and CPC
~ "DNBR-caleutations ito .4ccommodate .the effects of rod bow.
“The amountrof.red ibow in-each assembly-is dependent upon the

average burnup experienced by that assembly. Fuel
assemblies..that. incur higher.than average_burnup_experience
greater rod bow. Conversely. fuel assemblies that receive

-~ lower. than average burnup experience less rod bow; in. =
* design calculations for a reload core;.each batch-cf fuel is

assignedra penalty that is applied to-the maximum integrated

By nlanar radial ﬁowerspeak of theibatch.::This penalty is

correlated with. the amount of rod-bow that is determined
from the maximum average assembly burnup of the batch. A

-single netipenalty for :the. COLSS and CPC: is then determined

from the penalties-assdciated.with each batch that comprises
a core reload, accounting for the offsetting margins due to
the Tower radial power peaks in the higher burnup batches.

(continued)
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AS]
B3.2.5

BASES - REE |

BACKGROUND o The COLSS indicates cont1nuous1y to the operator how far the
(continued) - ..core iis from the operating:limits and provides an audible
' alarm if an operating 1imit is exceeded. Such a condition

signifies.a reduction in the capability of the plant to
withstand an anticipated :transient, but does not necessarily
imply an immediate violation of fuel design limits. If the
margin to fuel design 1imits continues to decrease, the RPS
ensures that- the specified~acceptable fuel design Timits are
not. exceeded for: AOOs by 1n1t1at1ng a reactor trip.

.~ The! COLSS cont1nua11y generates an. assessment of the
i'calculated margin for LHR and DNBR'specified limits. The
‘data required for-these-assessments include measured incore

neutron flux, CEA positions, and Reactor Coolant System
- (RCS) inlet temperature, pressure -and f]ow

‘ In addition to the mon1tor1ng performed by the COLSS. the
it RPS (vialthe CPCs) continually infers the core power
Tl v adistreibutionand thermal margins: by qprocessing reactor
teo .7 coolant data..:signals from excore neutron flux detectors,
“and. input from redundant; reed switch assemblies that
“.indicates CEA position. -In this case, the CPCs assume a
. minimum-core power of:20% RTP. because: the power range excore
.7 neutron flux. detecting ssystem is inaccurate below this power
L Tevel:  If power distribution or.other.parameters are
- perturbed as a result of an AQO,. the high local power
density or low DNBR trips:imn, the RPS. 1n1t1ate a reactor trip
priior tor exceeding fuel design limits:, -

- The Timits onIASI; :F . and T, irepresent: limits within wh1ch
22 istheésLHR and DNBR a]gor1thms are valid. .. These limits are
“;:fmobtained d1rect1y from. the initial. core or reload analysis.

B Y (7. P

APéLICABLE55; = Iheftae1%c1add1hé;must'notdsdstainfdamage as a result of
SAFETY ANALYSES :“operation:or AQOs (Ref:i4).:"The power distribution and CEA
L T jnsertion and-alignment | LCOs prevent core power

- omdidistribotions from reaching 1eve1s that violate the
“:~Vu';~,ffo11ow1ng fue] des1gn cr1ter1a A

o :Dur1ng a LOCA peak cﬂadd1ng temperature must not
'?{ exceed 2200°F (Ref 5) ; v

SR .. \ oo ,'.'1,‘

(continued)
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ASI

B 3.2.5
BASES
APPLICABLE b. Dur1ng CEA misoperation events or a loss of f]ow
accident, there must be at least
SAFETY ANALYSES - 95% probab111ty at the 95% confidence level (the* .
(continued) - 95/95 DNB criterion) that the hot fuel rod in the core

does not exper1ence -a-DONB. cond1t1on (Ref. 4);

c.- During an egected CEA acc1dent the f1ss1on energy
.input to the fue1 must not exceed 280 ca]/gm (Ref. 6);

"~d; - The control rods (exc]ud1ng part strength rods) must be

capabie of shutting down the reactor with a minimum
- ‘required SOM with-the highest worth control rod stuck
fut?y w1thdrawn (Ref. 7).
The power density:at arfy point in the core must be limited
to maintain the fuel :design criteria-(Refs. 4 and 5). This
is ‘accomplished by-maintaining the: power distribution and
reactor -coolant conditions so that:the peak LHR and DNB
parameters are within operating 1imits supported by the
acecident analyses--(Ref.-1) with. .due regard for. the . _ .
correlations among measured quantities, the power

- distribution.- and uncertatnt1es din the determ1natlon of .
' ‘*power d1str1but1oq ;-‘ﬂ<

Fuel c]add1ng fa1|ure dur1|g a LOCA s 1\m1ted by = .
restricting the maximum Linear.Heat Generation Rate (LHGR)

'©7-so that the peak-cladding temperature does not exceed 2200°F

- (Ref*5)." Peak'cladding temperatures exceeding 2200°F may

v";cause severe c]add1rg fa1]ure by ox1dat1on due to a Zircaloy

“water reactionit el

~ThéiLCO5:gaverning LHR;-AST: ‘and. RCS ensure that these

{-f:“:cr1ter1a are-metitas Tong-as the core is operated within the
"7 ASI and F |1m1ts>sp°e1f1ed in the COLR, and within the T,

1imits: < fhe fatter -aré-process variables that character1ze

" the three dimensional power.distribution of the reactor
“icore. i'Operation within the limits for these variablies

ensures that their actual values are within the range used
in the accident analysis (Ref. 1).

Fuel cladding damage does not occur from conditions outside
these LCOs during normal operation. However, fuel cladding
damage results when an accident occurs due to initial
conditions outside the Timits of these LCOs. This potential
for fuel cladding damage exists because changes in the power
distribution can cause increased power peak1ng and
correspond1ng]y 1ncreased Tocal LHRs.

(continued)
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ASI
B3.2.5

BASES

APPLICABLE
SAFETY ANALYSES -

(continued) . The AST satisfies Criterion 2 of 10 CFR 50.36 (c)(2)(i1).

LCO - The power distribution: LCO 11m1ts are based on correlations -
. - between power peaking and certain measured variables used as
inputs to LHR and DNBR operating limits. The power
distribution LCO 1imits are provided in the COLR. The COLR
© provides separate limits that are based on different
- combinations of COLSS and CEACs being in and out of service.

The limitation on ASI ensures that the actual ASI value is
T . maintained within the range of values used in the accident
NS Lo« analyses.: The ASI Timits ensure, that with Ty at its maximum
St s Upper limit, :the DNBR does not drop be]ow the DNBR Safety
X ;L1m1t for AOOs A Iy i

APPLICABILITY .Power d1str1but10n 1s a concern any t1me “the reactor is
oo ~ critical. The power distribution LCOs, However, are only
applicable in MODE 1 above 20% RTP. The reasons these LCOs
'are not aDp11cab1e be]ow 20% RTP are: ..

a. '=The 1ncore neutron detectors that prov1de input to the
... «COLSS, which then:calculates:the- operating limits, are
i i1.linaccurate:due o the poor. 51gna1 to noise ratio that
they experience at relatively. Tow core power levels.

wsbare Asacresult of sthis: inaccuracy, the CPCs assume a .
© ¢ minimum: core: power: of. 20% .RTP: when.generating the LPD
:;and DNBR trip, signals:, -When the core power is below

+this level.. the:.core is operating well below the
»thermal: 11m1ts and the resultant CPC calculated LPD
-“and DNBR tr]ps are strong1v conservat1ve

(continued)
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BASES

ASI
B3.2.5

ACTIONS

‘“The AST 11m1ts spec1f1ed in the COLR ‘ensure that the LOCA \

and -1oss of flow: accident- criteria assumed in:the accident:
analyses .remain valid. If the ASI exceeds its limit, a
Complétion Time of 2: hours 1s alTowed to restore the: ASI 1o

U within its. spec1f1ed Timit. - This iduration gives the -
_operator suff1c1ent time-to reﬁos1t1on the regulating or
_part strength ‘CEAs 'to reduce t

e axial power imbalance. The
magnitude of any potential xenon oscillation is
significantly ‘reduced if the cond1t1on is not allowed to
pers1st for more than' 2 houre s

5

B.1 1

If the ASI 1s not, restored to W1th1n 1ts spec1f1ed 11m1ts
. within the requ1red Completion Time,: the reactor continues.
. “to operate with an"axial power . ‘distribution mismatch.
'j[‘Contwnued operation in: this- conf1gurat1on induces an axial
~ xenon odscillation, -and results in increased LHGRs when the

xenon redistributes. - Reducing thermal - power to < 20% RTP .

..,..reduces the maximum LHR to a value that does not exceed the
~fuel “design 11m1t511f a-désign basis event occurs. The

allowed Completion: Time of+4 hours is reasonable, based on
operating experience, to reduce power in an orderly manner
and w1thout challeng1ng p]ant systems

SURVETLLANCE © -

REQUIREMENTS

SO 2B 1T

The * 'ASI ‘can’ be' monitered:by both the-incore (COLSS) -and.

excore (CPC) neutron detector systems. The COLSS provides
the operator'with.anialarm if, an AST. 11m1t is, approached.

ﬁJ‘Verlfwcat1on of. the ASL-every 12 hours ensures that the
- operator. is :aware-of-changes.in the.ASI as they develop A
12 "hour Frequency forathis Surveillance is acceptable

because ‘the mechanisms.that. affect the ASI, such as xenon

<< redistribution or CEA.drive mechani sm malfunct1ons cause -

slow changes in the ASI, which can be discovered before the

~TJimits are exceeded

(continued)
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BASES

RPS Instrumentation — Operating
§3.3.1

APPLICABLE
SAFETY ANALYSES

6.

7.

Design Basis Definition (continued)

Steam Gerérator Pressure — Low

'The Steam Generator #1 Pressure — Low and Steam
- Generator #2 Pressure — Low trips provide protection
+against an éxcessive rate of heat extraction from the

steam generatgrs and resulting rapid. uncontrolled

- cooldown of the RCS.  This trip is.needed to shut down

the reactor, and: assist the ESF System in the event of
an MSLB or.main.feedwater line bredk.accident. A main
steam 1so]at1on s1gna1 (MSIS) 1s 1n1t1ated ‘

,s1mu1taneous1y

Steam Generator Leve] - Low

B The Steam Generator #1 Level ~ Lowtand Steam

i .o Generator #2 Level - Low tr1ps ensure that a reactor
P trip slgnal s generated ‘for the following events to

P Nelp prevent. exceeding the deswgn pressure of the RCS

due to the ]oss of .the heat s1nk

siv

. ,,Inadvertent Open1ng of a Steam ‘Generator

~ Atmos pner1c Dump Va]ve (AOO)

95-' Loss of Condenser Vacuum (AOO)

e . Loss of“Norma1_Eeedwater,Eveﬂt_(AOQ)im e
e Feedwater System Pipe Break (Accident);.and. - |
\ '.f;oef; Slng]e RCP Rotor Se1zure (AOO) o

Steam Generator Leve‘ - H1gh

. ~TheStean Generator:#1 tevel — High and Steam
"Generator.#2 Level. - ‘High trips are. provided to protect
*the turbine from excessive moisture carryover in case
‘of .a -steam generator overfill event.: A Main Steam
V»fIso]at1on o1gna1 (MSIS) 1s 1n1t1ated s1mu1taneous1y

(continued)
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RPS Instrumentation — Operating
. - _ B 3.3.1

BASES - S

APPLICABLE Design Basis Definition (continued)
SAFETY ANALYSES

12, 13. Reactor Coo]ant Flow — Low

~The Reactor Coolant Flow Steam Genérator #1-Low. and
Reactor Coolant Flow Steam Generator #2-Low trips
provide protection against-an RCP Sheared Shaft Event.
A trip is initiated when the pressure differential
across the primary side of either steam generator
decreases below a variable setpoint. This variable
setpoint stays below the pressure differential by a .
Breset value called the step function, unless 1imited
. y -a preset maximum decreasing rate determined by the
3 Ramp Function, or a set minimum- value determined by
the F1oor: Function. ‘The setpoints ensure that a
reactor trip occurs to limit fuel failure and ensure
offsite doses are w1th1n 10 CFR 100 guidelines.

14. Loca] Power Dens1tx_f H1gh

. :The CPCs perform- the ca1cu1at1ons requ1red to derive
. . the DNBR and LPD parameters and their associated RPS
. -trips. “The DNBR.- Low and LPD = High trips provide plant
'fprotect1on durwng the following AOOs and assist the .
ESF systems in the m1t1gat1on of the fo110w1ng
‘accidents: - - .

The LPD - High trwp orov1des protection against fuel
centerline ‘melting due to the occurrence of excessive
, local: power density peaks during the following AQOs:

o :zDecrease in Feedwater-Temperature:
e f;'JncneasexinaFeedwater Flow;

.Increased Main: Steam.Flow {not due to the steam
- 1ine rupture) Without Turbine Trip;

Uncontro11ed CEA W1thdrawa1 From Low Power:
- lncontrolled CEA w1thdrawa1 at Power; and
o ~:CEA M1soperat1on

ffor the" events 1isted, above ’ex«ept CEA Misoperation
- wnere . bhe DNBR and LPD- tnips.will occur near
o ‘51mu1tareous1y) ONBR .~ Low will trip the reactor
first, since ONB'would, occur before fuel centerline
me1t1ng would occur.

(continued)
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RPS Instrumentation — Operatlng

B 3.3.1
BASES
APPLICABLE Design Basis Definition (cont1nued)
SAFETY ANALYSES ¥

15. Departure from Nuc]eate Boiling Ratio (DNBR — Low

The CPCs: perform the ca]cu1at1ons required to derive
. the DNBR and LPD parameters and their associated RPS

; trips. The DNBR - Low and LPD.— High trips provide plant
: . protection dur1ng the following 'A00s and assist the

ESF systems in the m1t1gat10n of ‘the following
-accidents : .

+~ The DNBR - Low trip prov1des protect1on against core
- damage due to the occurrence of locally saturated
‘conditions in the Timiting (hot) channel during the
, © " following events and.is the primary reactor trip
0 - - (trips-the: reactor f1rst) for these events:

,0‘;,;Decrease 1n Feedwater Temperature
o - Increase in Feedwater Flow:

. Increased Main- Steam Flow-(not due to steam 11ne
©t i rupture) Without:Turbine Trip:

Lt . e " Increased Main Steam Flow(not due to steam line
. . rupture) With.a Concurrent Single Failure of an
“Act1ve Component s

e Steam Line Break W1tn Concurrent Loss of Qffsite
ot wse .. . .AC Power:. .

i e St er - Losstaf No smal. AC. Power ,,,,,
UL g partial LOsS 0f Forced Reactor Coolant Flow;
‘et Total 'Loss ©of :Forced=Reactor Coolant Flow;
e+ Single Reactor Coolant Pump (RCP) Shaft Seizure:
f faig.:“'éﬁf‘ Uncontrolled CEA. Withdrawal From Low Power;
T T Uricontrolled CeA w1thdrawa1 at Power;
" & CEA Misoperation;”
D @ peimary Sample or Instrument Line Break; and
. Steam Generator ‘Tube Rupture.

47 In the- above 1dst, only the!steam line break. the
U " steam:generatcr: ‘Lube rupture, :the RCP shaft seizure,
“/ and the sample‘or’ 1nstrument 11ne break are acc1dents
" The Test are’ AOOs L :

‘(Continued)
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‘ RPS Instrumentatwon - Operating

B 3.3.1
BASES
APPLICABLE 15. Departure from Nucleate’ Bo111ng Ratio (DNBR)-Low
SAFETY ANALYSES (continued) - ,

In the safety ana]yses for trans1ents involving -
reactivity and .power distribution: anomalies, credit
may be taken for the CPC VOPT auxiliary trip algorithm
in lieu of the RPS VOPT trip function. The exact trip
credited (CPC or RPS) is documented.in chapter 15 of
the UFSAR under the individual event sections. The
CPC VOPT auxiliary trip.acts through the CPC DNBR-Low
and LPD-High trip contacts to provide over power
protection. When credit is taken for the CPC VOPT
algorithm, the CPC VOPT.setpoints installed in the
plant are based on the safety analyses and may differ
from the,RPS. VOPT allowable values .and nominal
setpoints. The setpo1nts associatéd with the CPC VOPT
are controlled via. Addressable Constants (TS Section
5.4+1) and;Reload Data Block Constants (Ref. 8 and
'13). - The CPC VOPT auxiliary trip algorithm may

“ provide_protection- aga1n<t core damage durvng the
wfo11ow1ng events:, .. . R

o p“f Uncontro]Ted CEA W1thdrawa1 From Low Power (AQO);
. UncontrolWed CEA w1thdrawa1sat Power (ADD);
e Single CEA Withdrawal within’Déadband (AC0):
e Steam Bypass Control System M1soperat1on (A00);
e (EA Ejection (Accident): and .
Ma1n Steam Line. Break (Acr1dent)

Lo i .
3 dilalt oy

. (4
S0
3

(continued)
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BASES

ESFAS Instrumentation
B3.3.5

ACTIONS -

!

A, 1 and A 2 . (cont1nued)

The Comp]et1on Time .of 1 hour a11otted to restore, bypass
or trip the channel is sufficient to allow the operator to
take all' appropriate actions for the failed channel and
still ensures that the risk involved in operating with the

:fa11ed Channel 1s acceptab]e

" The failed channe] must be restored to OPERABLE status prior

to' entering MODE 2 following the next MODE 5 entry. With a

- channel bypassed, the coincidence logic is now in a
,“two -out-of-three configuration. - The Completion Time of _
prior to entering MODE 2 following the next MODE 5 entry is
based on adequate channel to channel independence, which
Y+ allows a two-out-of-thréé channel operation, since no single
Vo -fa11ure w111 cause or prevent an ESF actuat1on

-:The 1ntent of th1s requ1rement is that should a failure
;. = dceur that-cannot. be repaired during power operation, then
;7 xcontinued- operation”i's allowed without requiring a plant
* ““shutdown: However, the failure needs to be repaired during

the next MODE 5 outage. Allowing the unit to exit MODE 5 is

. acceptable, .as the.appropriate retest may not be possible

until normal” operat1ng pressures and temperatures are

= -gchieved. If -the:failure occurs while in MODE 5, then the »

problem needs to, be resolved during that shutdown, and

e OPERABILITY restored pr1or to the subsequent MODE 2 entry.

. . PUEE SR N S S
B.1.. BTy g

Cordition B’ app11es to“the failure of two channels of one

or more input parameters in the following ESFAS automatic
trip Functions:

1. Safety Injection Actuation Signal
Containment Pressure - High
Pressurizer Pressure — Low

2. Containment Spray Actuation Signal
Containment Pressure - High High

_(continued)
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BASES

ESFAS Instrumentation
B 3.3.5

ACTIONS

B.1 (continued)

3. Containment Isolation Actuation Signal
: Containment Pressure — High :
Pressurizer Pressure — Low

4. Main Steam Isolation Signal

** Steam Generator #l Pressure — Low
Steam Generator #2 Pressure — Low:
Steam ‘Generator: #1Level-High
Steam Generator #2 Level-High
Containment Pressure-High- Ny

5. Recwrcu]at1or Actuation Signal "’
Refue]wng Water Storage Tank Le»e] - Low

6. Auxiliary- Feedwater Ac*uaf1on S1gna1 SG #1 (AFAS-1)

 Steam Generator #1 Level - Low
»'SG Pressure’ D1fference (SG #2 > SG #1) - High

7. Aux111ary Feedwater Aftuat1on S1gna1 SG #2 (AFAS-2)

- Steam Generator #2 Level — Low+ :
SG Pressure D]fference \SG #l > SG #2) - High

,,.W1th two inoperable channe]s power operat1on may continue,
- b provided one inoperable channel*is placed’ in bypass and the
> other. channel:4s ‘placed in trip within 1 hour. With one

channel: of‘protect1ve instrumentation: Dypassed, the ESFAS.
Function A1 two-out-of<three’ Togic. jn-the bypassed input
parameter ‘biit’ with ranother -channel faw]ed the ESFAS may be

'+ operating with a two:out-of-two logic.: ‘This 1s outside the

assumptions made in-the analyses and-rshould be corrected.
To correct the problem, the second channel is placed in
trip:e rh1s places -the ESFAS Function in’a one-out-of-two
togic. "It any of the’other OPERABLE ‘channels receives a
tr1p s.gna] ESFAS actuatwon Wil occur

b R T T

- ‘One of" the “two 1roperab1e channels wiTl reed to be restored
" 'toOPERABLE status“prior "to the.next:required CHANNEL

FUNCTIONAL TEST becausé’ channel.'surveiliance testing on an

OPERABLE channel requires that .the OPERABLE channel be
» 'placed in bypass ‘However, *it is not possible to bypass
“ more than one ESFAS!channel;~and.placing-a second channel in
trip will-result in‘an ESFAS .actuation: -Therefore, if one
- ESFAS  channel”i's in trip:and a:secondichannel is in bypass,

a third 1noperab1e channe| wou]d p1ace the uiit in
LCO 3.0.3.. i T _

(continued)
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RCS P/T Limits
B3.43

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES

BACKGROUND

Al components of the RCS are des1gned to w1thstand effects
of cyclic loads due to system pressure and temperature
changes.. These loads are <introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the.pressure and temperature
changes during RCS -heatup and cooldown, within the design

- assumptions and the.stress limits for cyc11c operation.

The Pressure and Temperature Limits:Report (PTLR) contains

t. - P/T 1imit curves for heatup, cooldown, and inservice leak
‘ ~and hydrostatic (ISLH) testing, and data for the maximum

rate of change of reactor coo]ant temperature (Ref. 1).

.Each P/T 11m1t curve def1nes an acceptab]e region for normal
- operation. The usual use of the curves is operational

guidance ~duringsheatup-.or cooldown maneuvering, when
pressure andi temperature- indications are monitored and

.compared to, the; -applicable-curve to: determ1ne that operat1on

1s w1th1n the a]]owab]e reg1on

L ’fThe LLO estab11shes operat1ng 11m1ts that provide a margin

s 1to brittle failure of the reactor.vessel and piping of the

~+:- - Reactors Coolant Pressure; Boundary: (RCPB)-.. The vessel is the -

©.‘component most. subject. to-brittle failure, and the LCO

- Jdimits .apply mainly:to the. vessel..: The. Jimits do not apply
+to the -pressurizen,which, has d1fferent design

?Acharacter1st1cs and operat.ng funct1ons

if ;1@ CFR 50 Append1x G (Ref 2) requ1res the estab11shment
U of P/ limits for material fracture toughness requirements

of the RCPB.materials: :Reference.2-requires an adequate
margin to brittle failure during normal operation,

; f:nant1c1pated operational.-occurrences, -and -system hydrostatic
tests:»«It. mandates:the, use. of the ASME Code. Section III,

ppend1x G. (Ref 3;

2] a,*The actua1 sh1ft 1n the RTwT oF the vesse1 material w111 be

10 restablishedsperiodicallyiby rémoving and-evaluating the
Gowiiirradigted reactor vessel-material .specimens, in accordance

¢ with-ASTM E-185 (Ref. 4) and Appendix H of 10 CFR 50

{Ref:~5) .. The operating P/T:1imit curves will be adjusted.
as necessary, based on the eva]uat1on findings and the
recommendat1ons of Reference 3.

~ (continued)
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BASES

'RCS P/T Limits
83.43

BACKGROUND
(continued)

The P/T 11m1t curves are compos1te curves estab11shed by
superimposing 1imits derived from stress analyses of those
porticns 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 1imit. Across the
span of the P/T-1imit curves, different -locations are more . .
restrictive, and, thus, the curves are composites of the .
most restrictive regions. v ’

The heatup curve ‘represents a d1fferent 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 1nner wa]]s

_ The criticality 11m1t 1nc1udes ‘the Reference 2 requ1rement

that the 1imit -be no. less than 40°F above the heatup curve
or the cooldown curve and: not less -than the minimum
permissible temperature for "inservice leak- and hydrostatic
(ISLH) testing. "However, the criticdlity limit is not

- .operationally limiting; a more restrictive limit exists in
..LCO, 3.4: 2 “"RCS M1n1mum Temperature‘for’Cr1t1ca11ty

' The consequence of vidiating the' LCO: Hrifts is that the RCS

hasbeen: .operated under ‘conditions that can result in

"‘br1tt1e failure of ‘the :RCPB, ‘possibly leading to a

nonisolable ieak or-1oss-of coolant accident. In the event

these limits are exceeded, an evaluation' must be performed

to determine. the. .effect, on. the structura] Jintegrity of the

.;:': RCPB components,” The ASME Code’ Section XI, ‘Appendix E
‘ (Ref.-6);; provides a recommended methodology for evaluating

an operatnng event that causes an excurs1on outside the
imits.

1

APPLICABLE
SAFETY ANALYSES

The P/T Timits aré not derived- frém Design Basis Accident
(DBA) Analyses. They are prescribed during normal operation

*toravoid encountering pressure, tefperature, and temperature

. rate of change conditions that.might cause undetected flaws

" “to propagate™and cause nonductile failure of the RCPB an

unana]yzed condition.

. (continued)
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RCS P/T Limits

B343
BASES
APPLICABLE  Since the P/T Timits are not derived from
SAFETY ANALYSES  any DBA, there are no acceptance limits related to the P/T
(continued)’ limits. Rather, the P/T limits are acceptance 1imits
themselves since they prec]ude operat1on in an unanalyzed
condition. y
The . RCS P/T 11m1ts sat1sfy Criterion 2 of 10 CFR
= 50. 36(c)(2)(11) ,
LCO “The two elements of this LCO are:

a. The.limit,curves for heatup cooldown. and ISLH
‘ test1ng and.

L b L1m1ts on the ratemof change of-temperature.

The LCO Timits app]y to a1 components of the RCS, except
the pressur1zer c

. P

These 11m1ts def1ne a11owab1e operat1ng regions and permit a

,'1arge number. of ‘operating’ cyc]es wh11e prov1d1ng a wide.

~ /" margin, to nonductile fa11ure

B SLR TR

\'i,The 11m1ts for the rate of change of temperature control the

thermal gradient through the 'vessel 'wall‘and are used as

Jinputs.-for calculating the heatup, cooldown, and ISLH
‘testing P/T 1imit curves. . Thus,. the LCO for. the rate of
.~ change of. temperature restrlcts stresses caused by thermal
N 1~pgrad1ents and a]so ensures the va11d1ty of the P/T limit

1 .CULVES. .- T R T

':'}V101at1ng the LCO 11m1ts p1aces the reactor vessel outside
..0f. ;the. bounds of thé stress ana]yses and’can increase
. 7Sstresses in other RCPR’ components . The consequences depend

on several factors, ‘as follows®

~a,  The severity of the departure from the allowable

operating P/T Tegimé or the- severlty of the rate of -
oy fjchange of temperature : .

\ tiisfjﬂhThe 1enoth of . t1me the 1Tm1ts ‘were violated (1onger

3'v101at1ons a]]ow the temperature ‘gradient in the th1ck

L7 vesselwalls to’ become more; pronounced) and

(continued)
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~RCS P/T Limits

B 3.4.3
- BASES
LCO ' ~¢.  The existences, sizes, and orientations of flaws in

(continued) : the vessel material.

"

APPLICABILITY The RCS P/T tlimits Specification provides a definition of
acceptable operation for prevention of nonductile failure in
accordance with 10 CFR 50, Appendix G (Ref. 3). Although
the P/T Timits were deve]oped to provide guidance for
operation during heatup or cooldown (MODES 3, 4, and 5) or
ISLH testing, their App11cab111ty is at all times, except
when reactor. vessel head is fully detensioned such that the

~ RCS cannot be ressurwzed -in keeping with the concern for
nonductile failure: The 11m1ts do not app]y to the
pressur1zer ’

" During MODES.1 and.2, other Technlcal Spec1f1cat1ons provide
1imits for operation:that can, be-more restrictive than or
can supplement these P/T limits. LCO 3.4.1, "RCS Pressure,

AT Temperature and~Flow: Departure from Nucleate Boiling (DNB)
LA . Limits"; LCO.3.4!2, "RCS-Minimum- Temperature for
_ Cr1t1ca11ty - and Safety Limit. 2.1, "Safety Limits," also
A provide operat1ona1 restrictions for pressure and
ciwe o jtemperature and,maximum pressure.. Furthermore, MODES 1
o .1 <. and 2 are above the temperature range of,concern for
-+ _-nonductile. fajlure,-and. stress analyses.have been performed
L, -for normal maneuver1hg p“of11es such as power ascension or
soodescentl L L e L g SRR
The actions of this LCO consider the prem1se that a
. = wyviolationgof, the {imits occurred during.normal plant
. . .o maneuvering. . Severe vuo]at1ors caused by abnorma)
..o transients,. at -times:.accompanied by equ1pment failures, may
vy also requ1re add7t1ora1 actwons -from.emergency operat1ng
‘- ~.:rjprocedures i R

Gty

- (continued)
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BASES

RCS P/T Limits
B3.4.3

ACTIONS

,ioperate

Al and A. 2

Operation outside the P/T 11m1ts must be corrected so that
the RCPB is returned to a condition that has been ver1f1ed
by stress ana]yses _

The 30 minute Comp]et1on T1me ref]ects the urgency of
restoring the ?arameters “to within the analyzed range. Most
violations will not be severe, ‘and the activity can be

1 accomp11shed in this:-time 1n a controlled manner.

" Besides: restorwng operat1on to wwthwn limits, an evaluation
©1s required to determine-if RCS operation can continue. The

evaluation must verify the RCPB integrity remains acceptable
and must be completed before continuing operation. Several

_ methods may be used. including comparison with pre-analyzed
;trans1ehts in the stress: ana]yses new analyses, or
‘»“;1nspect1on of the components .

" “ASME -Code;, Sect1on XI . Append1x E (Ref 6), méy be used to
* support the evaluation. :However, its: use 1s restricted to
'_Qeva1uat1on of the ves>e1 be1t11ne '

The 72 hour’ Comp]et1on T1me 1s reasonab]e to accomp115h the

. fjeva]uat1on The ‘evaluation” for amild .violation is possible
© - within this time, but mcreé severe violations may require

speciali: event spec1f1c stresstanalyses or inspections. A
favorabie evaluation must be completed before continuing to

‘ B o ,1

_'.’~Cond1t10n A is mod1f1ed byfa Note requ|r1ng Required
. Actidn’A.2 to be ccmpleted-whenever:the .Condition is
~‘entered.: The Note ‘emphasizes theé need:tc perform the
“eyaluation of the effects of the:excursion outside the -
.allowable 1imits. Restoration-&Vone:per Required Action A.l

is insufficient because higher than analyzed stresses may

have occurred and may have affected the RCPB 1ntegr1ty

B.1 and B.2

If a Required Action and assoc1ated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because:

a. The RCS remained in an unacceptab1e P/T region for an
extended period of increased stress; or

(continued)
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BASES

L RCS P/T Limits
ff ; 'il‘f’nd o A ‘B 3.4.3

ACTIONS

Y

B.1 and B.2 (cont1nued)

b.. A sufficiently severe event caused entry into an
unacceptab]e reg1on .

o
[

E1ther poss|b111ty 1nd1cates a need for more careful
examination of the event,'best accomplished with the RCS at
reduced pressure and temperature. With reduced pressure and
" temperature conditions, the- p0551b111ty of propagat1on of”
undetected f]aws is decreaaed B

Pressure and temﬁerature are reduced by p1ac1ng the p]ant in
MODE 3 within 6 nours and” 1n MODE- 5 w1th RCS pressure
< 500 ps1a w1th1n 36 hours v )

The Comp]et1on T1mes “are- reauonab1e Daaed on operat1ng
experience, to-reach the required-plant conditions from full
power conditions in an orderly manner andiwithout
cha]]engjng p]ant systems.

O

C l and L 2 '»'v' R "."i “ .;‘-_,":.1‘"

The actwons of th1s LCO anyt1me other than in MODE 1, 2, 3,
“or -4 consider the prémise that a v1o1at1on of the limits

" occlirred during normal: ‘plant maneuvering..:* Severe violations

caused by abnormal transients, at times accompanied by

- equipment failures, may- also require additional. actions. from

-emergency operating procedures. Operat1on outside the P/T
-1imits must be corrected so that the .RCPB 1s returned to ar-

- cond1t1on that has been ver1f1ed by stress analyses =" x2 10

The’ tomp]et1on T1me uf 1mmed1 te1/ ref1ects the urgency of
_restoring-the parameterSLto within. the"analyzed range. Most

“'viplations: w1|1 hot be severe, . and. the: act1v1ty can be

accomp11shed in-a short per1od of t1ne inia controlled
manner Sl FREIPRRTED

(continued)
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BASES

RCS P/T Limits
B 3.4.3

ACTIONS

Lottt

C.1 and C.2 (continued) .

Besides restoring operation to within 1imits, an evaluation
s :required to determine if RCS operation can continue. The
evaluation must verify that the RCPB integrity remains .
acceptable and must be completed before continuing
operation. Several methods may be used, including

- comparison with pre-analyzed transients in the stress

analyses, new-analyses, -or inspection.of the components.

ASME: Code .. Section XI..Appendix E.(Ref. 6), may be used to
support the evaluation: However, its.use is restricted to
evaluation of the vessel beltline.’

E ffhéfComp1éfibn T{he offpﬁior to?éhtering MODE 4 forces the

evaluation prior to entering a MODE where temperature and
pressure can be significantly increased. The evaluation for

.+ ca.mild violation is possible within several days. but more
;-7 severe violations may, require special, event specific stress

analyses: or-inspections. . .

Condition C is modified by a Note requiring Required
Action C.2 to be completed whenever the Condition is
entered. The Note emphasizes the need to perform the
evaluation of the effects of the excursion outside the

‘allowable: 1imits. Restoraticn, alone per Required Action C.1

is insufficient because higher:than analyzed stresses may

ey - have- occurred: and may have, affected the.RCPB integrity.

SURVEILLANGE : . . SR SO
REQUIREMENTS oo iosiw o vmdfoy oo o o 0 00 0
Verification that operation is within the PTLR limits is

<1 viorequiredievery :30 -minutes, when RCS pressure and temperature

-+ :conditions-are undergoing.plannéd changes. This Frequency
v dszconsidered,reasonable in;view.of, the control room
© +indication avajlable, tg.monitor RCS status. Also, since

temperature rate of change limits are specified in hourly
increments, 30 minutes permits assessment and correction for
minor deviations within a reasonable time.

Surveillance for heatup, cooldown, or ISLH testing may bé

discontinued when the definition given in the relevant plant
procedure for ending the activity is satisfied.

(continued)
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RCS P/T Limits

B 3.4.3
BASES
SURVEILLANCE SR _3.4.3.1 (continued)
REQUIREMENTS : -
This SR is modified by a Note that requires this SR be
performed only during RCS system heatup, ‘cooldown, and ISLH.
testing. No SR is given for criticality operations because
- LC0'3.4.2 contains a more restrictive requirement.
REFERENCES L 17" -TRM Appendix TA, Reactor Coolant System Pressure and

Temperature Limits Report (PTLR):.(1imits determined
using methods described in Top1ca1 Report

“CE NPSD-683-A, Revision 6, Development of a RCS
Pressure and Temperature Limits Report for the Removal
of P-T Limits and LTOP:-Requirements. from the Technical
Specifications, Apr11 2001)

20 10 CFR 50, Append1x G

3. ASME, Bo11er and Pressure Vesse] Code Section III,
o Append1x G ,

A ASTM'E 185-82. Ju]y 1982
5. 10 CFR 50, Apperdix H:

-6. - -ASME, Boiler and-Pressure. Vesse] Code _Section XI,
- lwAppend1x E .
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BASES

" RCS Loops — MODE 4
B3.4.6

LCO

(continued)

Note 2 requires secondary side water temperature in each
SG is < 100°F above each of the RCS cold leg temperatures

before an RCP may be startéd with any RCS cold leg

temperature less than or equal to the LTOP enable

, temperature spec1f1ed in the PTLR.

Sat1sfy1ng the above condition will prectude -a-large

. pressure surge in the RCS when the RCP is started

.Note 3 restricts RCP operation to no more than 2 RCPs w1th
RCS cold leg temperature < 200°F, and no more than 3 RCPs

with RCS cold 1eg temperature >200°F but < 500°F.
Satisfying these conditions will maintain the analysis
assumptions.of the flow induced presoure correction factors

.. due to RCP operat1on (Ref: 1)

An OPERABLE RCS 1oop cons1sts of at 1east one OPERABLE RCP
and an SG that is OPERABLE and has ‘the minimum water level
spec1f1ed in SR 3. 4 6.2.

S1m11ar1y for the SDC System an; OPERABLE SDC train is

composed of an OPERABLE SDC pump (LPSI) capable of providing
flow to the SDC heatiexchanger for heat removal.  RCPs and
SOC pumps are OPERABLE if they are capable of bewng powered -
and are able to provide.flow, if required.

APPLICABILITY

In MODE 4, this LCO apptles because 1t is p0551b1e to remove

--Cores decay heat-and-to -provide-proper: boron mixing-with: -

either the RCS loops and SGs or the SDC System.
Operation in other MODES 1is covered by:

LCO 3.4.4 "RCS Loops-MODES 1 and 2";
LCO 3.4.5, "RCS Loops - MODE 3"

(continued)
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~'RCS Loops. — MODE 4
- B'3.4.6

BASES

APPLICABILITY LCO 3.4.7, "RCS Loops — MODE 5, Loops Filled":
(continued) . LCO 3.4.8."RCS Loops.— MODE 5, Loops Not Filled";.
, -LCO 3.9.4, "Shutdown Cooling (SDC) and. Coolant
Circulation — High Water Level™. (MODE 6): and
LCO 3.9.5 "Shutdown Cooling (SDC) ‘and ‘Coolant . '
C1rcu1at1on - Low Water Leve]" (MODE 6)..

i

ACTIONS ~ © - Al 1

If only. one requ1red RCS 1oop is OPERABLE and in operation,
redundancy for heat removal. is lost. Action must be
initiated immediately to restore-a second loop to OPERABLE
status. The immediate Completion Time reflects the

~importance of maintaining the ava11ab111ty of two paths for
, fdecay heat remova] . SO TR o

C B g B
If only one requ1red SDC tra1n is OPERABLE and in operat1on.
redundancy for heat' removal is 1ost. "The plant must be :
placed in MODE 5 within the next 24 hours. Placing the
plant in MODE 5 is a conservative action with regard to.
decay heat removal. With only one SDC train OPERABLE,
;redundancy for decay heat removal is lost and, in the event
.- ofa'loss Of the: rema1n1ng SDC-train, it .would be safer to
S T_IA"«1n1t1aTe that - 1oss from MODE 57 (< 210°F) rather than MODE 4
I S (2109F t0.350°F) " The! Comp1et1on Time ‘0f .24 hours is
C S reasonable’ based on ‘opérating- éxperiénce  to reach MODE 5
o, from MODE 4 " witn only-“one 'SDC 'train“opérating, in an
o order]v manner and w1thout Lha]leng.ng pTant systems.

o
i

C1 and co

If no RCS loops. or_SDC trains are OPERABLE or in operation,
all operations involving reductior of RCS boron concentration
- ‘must be:suspended and actien to restore one RCS loop or SDC
~“train 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 decay heat removal. The action to restore must
..continue until-one loop or train.is restored to operation.

(continued)
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BASES

RCS Loops — MODE 4
B3.4.6

SURVEILLANCE
REQUIREMENTS

SR 3 4.6.1

This SR requ1res ver1f1cat1on every 12 hours that one
required loop or train is in operation and. circulating

reactor coo]ant at a flow rate of greater than or equal to

4000 gom This ensures forced flow is -providing heat
removal. Verification includes flow rate, temperature, or
pump_status monitoring. The 12 hour Frequency has been
shown by operating practice to be sufficient to regularly

.assess RCS loop status. In addition, control room
. indication and a1arms w111 norma]Wy indicate: Toop status

féii_digﬁ_g_g R

This SR requ1res ver1f1cat1on every 12 hours of secondary |

side water level in the required SG(s).= 25% wide range. An
adequate SG water level is required in order to have a heat
sink for removal of the core decay heat from the reactor
coolant. The 12 hour interval has been shown by operating

... practice;to be-sufficient, to regularly assess degradation
. and ver1fy operat1on wwthwn safety anaWyses assumptions.

(" M‘_S m"'- ' ’ . e N

el Ver1f1cat1on that the requ1red pump is OPERABLE ensures that
- -an-additional RCS 1oop or SDC train can be placed in
. -operation, if nééded.to maintain décay heat removal and
71 reactor: coo1ant circulation. ‘Verification is performed by
,»~§;ver1fy1ng proper breaker a11gnment and:power ‘available to

o . ~the required.pumps ... The Frequency-of 7 days is considered

reasonable in view of other administrative controls
available and has been shown to be acceptab1e by operating
exper1ence - ,

-y

REFERENCES '~ 1.

I T

'“fPVNGS Operat1ng L1cense Amendments 32 38 and 24 for
“Units' 1, ‘2 and’3. -respectively, and associated NRC
-*&Safety Eva1uat1on dated Ju1y 25 1990

;77f;2ﬂf';Not used FRNE L
T3 biNGS Calculation 13-0C-SH- 0200 Section 2.9,
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BASES

RCS Loops ~ MODE 5, Loops Filled
. B3.4.7

LCO
(continued)

in order to use the provisions of the Note allowing the .
pumps to be de-energized. In this MODE, the SG(s) can be
used as the backup for SDC heat removal. To ensure their . -
availability, the RCS loop flow path is to be maintained

with subcooled 1iquid.

In MODE 5, it is sometimes necessary to stop all RCP or SDC
forced circulation. This is permitted to change operation
from one SDC train to the other, perform surveillance or
startup testing, perform the transition to and from the SDC,
or to avoid operation below the RCP minimum net positive

_suction head }imit. The time geriod is acceptable because

natural circulation is acceptable for decay heat removal the
reactor coolant temperature can be maintained subcooled, and
boron stratification affecting reactivity control is not
expected. . ‘ .

Note 2 allows,one..SDC train. to be inoperable for a period of
up to 2 hours provided that the other SDC train is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable trdin during the only time
when such testing is safe and possible. ‘ '

Note 3 requires that secondary side water temperature in
each SG is < 100°F above each of the RCS cold leg |
temperatures before an RCP may be started with any RCS cold
leg temperature less than or equal to the LTOP enable '
temperature specified in the PTLR.

Satisfying the above condition will preclude a Tow
temperature overpressure event due to a thermal transient
when the RCP is started. = ‘ .

Note 4 restricts RCP operation to no more than 2 RCPs with
RCS cold leg temperature < 200°F, and no more than 3 RCPs
with RCS cold leg temperature > 200°F but < 500°F.
Satisfying these conditions will maintain the analysis
assumptions of the flow induced pressure correction factors
due to RCP operation (Ref. 3).

(continued)
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RCS Loops — MODE 5, Loops Filled
| T B 3.4.7

BASES

Lco : Note 5 provides -for an orderly transition from MODE 5 to .
(continued) . MODE 4 during a planned heatup by permitting removal .of SDC
trains from operation when at least one RCP is in operation.
~ This Note provides for the transition to MODE 4 where an RCP
is permitted to be in operation and replaces the RCS
circulation function provided by the SDC trains.

An OPERABLE S0C trainnislcomposedwof an OPERABLE SDC pump
(CSor LPSI) capable of providing flow to the 'SDC heat -
exchanger for heat removal. T ‘ B

SDC "pumps "are  OPERABLE if they are capable of being powered
and are able to provide flow (current Section XI), if
required.:- A -SG can perform as a heat sink when it 'is -- -
gPERABLE and has the minimum water level specified in ~

"SR 3.4.7.2. .

The RCS loops may not be considered filled until two
conditions needed for operation of the steam generators are
met. First, the RCS must be intact. This means that all
removable portions of the primary pressure boundary (e.g.,
manways, safety valves) are securely fastened. Nozzle dams
are removed. A1l manual drain and vent valves are closed,
and any open system penetrations (e.g., letdown, reactor
head vents) are capable of remote closure from the control
room. An intact primary allows the system to be pressurized
as needed to achieve the subcooling margin necessary to
establish natural circulation cooling. When the RCS is not
intact as described, a loss of SDC flow results in blowdown
of coolant through boundary openings that also could prevent
adequate natural circulation between the core and steam
generators. Secondly, the concentration of dissolved or
otherwise entrained gases in the coolant must be Timited or
other controls established so that gases coming out of
solution in the SG U-tubes will not adversely affect natural
circulation. With these conditions met, the SGs are a
functional method of RCS heat removal upon loss of the
o?erating SDC train. The ability to feed and steam SGs at
all times is not required when RCS temperature is less than
210°F because significant loss of SG inventory through
boiling will not occur during time anticipated to take
corrective action. The required SG level provides
sufficient time to either restore the SDC train or implement
a method for feeding and steaming the SGs (using non-class
components if necessary).

(continued)

PALO VERDE UNITS 1,2.3 B 3.4.7-4 © RevisioN 38



RCS Loops ~ MODE 5, Loops Filled
. B3.4.7

BASES (continued)

REFERENCES 1. Not Used

2. CE NPSD-770 Ana]ys1s for Lower Mode Funct1ona1
Recovery Guidelines.

3. PVNGS Operat1ng L1cense Amendments 52, 38, and 24 for
Units 1, 2 and 3, respectively, and associated NRC
Safety Eva]uat1on dated Ju]y 25, 1990.

4. Not used.

0 s . . § .
’ . 5., PVNGS Calculation®13-JC-SH-0200+ Section 2.9.
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Pkessuriier Safety Valves-MODE 4
y ' B3.4.11

BASES (continued) -

LCO

One pressurizer safety valve is required to be OPERABLE in
MODE 4 with no Shutdown Cooling System suction line relief
valves in service. The four pressurizer safety valves are
set to open 25 psia less than RCS design pressure (2475
psia) and within the ASME specified tolerance to avoid
exceeding the maximum RCS design pressure SL to maintain
accident analysis assumptions, and to comply with ASME Code
requirements. The 1imit protected by this specification is
the Reactor Coolant Pressure Boundary (RCPB) SL of 110% of
design pressure. Inoperability of all valves could result
in exceeding the SL if a transient were to occur. The
consequences of exceeding the ASME pressure limit could
include damage to one or more RCS components. increased
leakage, or additional stress analysis being required prior
to resumption of reactor operation. '

APPLICABILITY -

In MODE 4 ‘above the LTOP System temperatures OPERABILITY of
one valve is required. MODE 4 is conservatively included,
although the listed accidents may not require a safety valve
for protection. R o

The requirements for overpressure protection in other MODES .
and in MODE 4 at or below the LTOP System temperatures are
covered by LCOs 3.4.10. "Pressurizer Safety Valves - MODES
1, 2 and 3," and LCO 3.4.13, LTOP System.

The Note allows entry into MODES 3 and 4 with the 1ift
settings outside the LCO limits. This ﬁermits testing and
examination of the safety valves at high pressure and
temperature near their normal operating range. but only
after the valves have had a preliminary cold setting. The
cold setting gives assurance that the valves are OPERABLE
near their design condition. Only one valve at a time will
be removed from service for testing. The 72 hour exception -

is based on 18 hour outage time .for each of the four valves.

The 18 hour period is derived from operating experience that
hot testing can be performed within this timeframe.

(continued)
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BASES  (continued)

Pressurizer Safety Valves-MODE 4
B 3.4.11

ACTIONS

A1, A2, and A.3

If all. pressur1zer safety valves are inoperable, the plant
must be brought to a condition where overpressure protection
is.provided, then to-a MODE, in wh1ch .thé requirement does

- not apply.,.- To ach1eve this status,. one Shutdown Cooling

System suction line relief must be placed in service .
immediately, then the plant must be brought to at least
MODE 4 with any RCS cold leg temperature less than or equal

. to the" LTOP enable temperature specified in the PTLR within
8 hours, so that LCO 3.4.13 (LTOP System) would apply. It
. - is reasonable to pursie the. ACTION to place a shutdown
: co0ling system suction.relief .valve in service immediately
. (without delay) because.the plant is already within the
shutdown ccoling system entry temperature of less than

350°F. . The Completion-Time 0f immediately requires that the
requ1red action be pursued without delay and in a controlled
manner, and reflects the importance of maintaining the RCS
o»erprotectwon system. The 8 hours allowed to be in MODE 4
with any-RCS temperature Jess than or. equa] to the LTQP

.+ »--enable- temperature spec1f1ed in the PTLR:is reasonable,
- . -~ based en.operating.experiefice, to reach th1s condition
w‘_‘w1thout chaW]eng1ng plant systems Tl

;fFor the Shutdown Coo11ng System SUCt]Oﬂ line relief valve
. .that is,required.fo be in service in accordance with

Requ1red Action A.1, SR 3.4.11:2 and SR'3:4.11.3 must be
performed or verified performed within 12 hours. This

.- ensures; that.the required Shutdown- Cooling System suction
n:;,11ne re]1ef valve. is OPERABLE ,,,,, . A Shutdown Cooling System
: ,auc+1on 11ne re11ef valve is’ OPFRABIE when its isolation

valves areiopen, its 11ft aetp01nt is.set at 467 psig or

Jess, .and te5t1ng has “proven .its. ab111ty to open at that

setpo1nt

~1f the Required Actions and associated Completion Times are

not met, overpressurization is possible.

The 8 hours-Completion Time to be in MODE 4 with any RCS
cold leg temperature less than or equal to the LTOP enable
temperature specified -in the PTLR places the unit in a
cond1t1on where the LCO does not apply.

" (contintied)
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LTOP System

- B 3.4.13
BASES
BACKGROUND Shutdown Cooling System Suction. L1ne Relief Va]ve
(continued) Requirements (continued) :

. When & Shutdown Cooling System suction.line relief valve

1ifts due to an increasing pressure transient, the release
of coolant causes the presiure increase to sTow and reverse.

*'As the Shutdown Cooling System suction 1line relief valve

releases coolant, the system pressure decreases until valve

' reseat pressure s reached and the Shutdown Cooling system

suction 11ne relief va]ve c1oses

” At 10w temperatures w1th the Shutdown Cooling System suction

Tine relief valves aligned to the RCS, it is necessary to

restrict heatup "and cooldown rates to:assure that P-T limits
© are not exceeded: These P-T 11m1ts are usually applicable

to'a finite time period such’as one cycle,” 5 EFPY, etc. and
are based upon irradiation damage prediction by the end of
the period. Accordwng]y each time P-T-1imits change, the

_L7 - LTOP System rieeds to'be reanalyzed and modified. if
o necessary 10 contnnue its funct1on

' ‘Once ‘the RCS is depressur1zed a vent exposed to the
‘conta1nment atmosphere will maintain the RCS at containment
-ambient pressuré 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 resu1t1ng from the limiting.

©'LTOP ‘mass or- heat input transient” and'maintaining pressure
. UbeTow the P/T limits:

"h;;prov1ded by one or. more vent paths

The* requ1red vent capac1ty may be

Tl Foran, RCS” vent o’ meet the’ spec1f1ed f1ow capacity. it
L requ1res removing "all pressurwzer safety valves, or
'n%“lQSWWW]arly estab11sh1ng a'vent by opening'the pressurizer
‘,ﬁﬂ;manway (Ref. “11) .°
“of -reactor coolant. 'S0 ‘as fot to drawn the RCS when open.

‘The vent! Pathis) mlist'be above the level

(continued)

e,
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BASES

LTOP System
B 3.4.13

APPLICABLE
SAFETY ANALYSES

Safety analyses (Ref. 3) demonstrate that the reactor vessel
is adequately protected against exceeding the Reference 1
P/T limits during shutdown. In MODES 1, 2, and 3.: and in
MODE 4 with any RCS cold leg temperature greater than the
LTOP enable temperature specified in the PTLR, the
pressurizer safety valves prevent RCS pressure from
exceeding the Reference 1 1imits. At the LTOP enable
temperature specified in the PTLR and below, overpressure
prevention falls to the OPERABLE Shutdown Cooling System
suction line 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 fd11s below the pressurizer.safety valve

"~ setpoint increases as the reactor vessel material toughness

decreases due to neutron embrittlement. Each time the P/T

‘7imit curves are revised: the LTOP System will be

re-evaluated to ensure. its.-functional requirements can stil]
be satisfied using the Shutdown Cooling System suction line
relief valve method or’the depressurwzed and vented RCS

.cond1t1on

o Reference 3 conta1ns the acceptance 11m1ts that satisfy the

LTOP requirements. Any change to-the RCS must be evaluated
against these analyses to determine the 1mpact of the change

o on the LTOP acceptance 11m1ts

o -Trans1ents that are caoab]e of overpressur1z1ng the RCS are
.. Categorized: as  either mass or heat mpu+ transients,
o examp]eb of Whlch fo11o~ "

CEOTY e

"-i.Mass Input Type Trans1ent< éf;l<<'ﬁ'~a'sf

a. Inadvertent safety 1n3ect1on or i#

<ab Charg1rg/1etdown f]ow mwsmatch

- heat Input Tvpe Trans1ents

a. Inadvertent actuat1on ofipressur17er heaters;

5-j‘bw‘ Lo 5 of Qhutdown coo]1ng (SDC)

LC. Reactor coo]ant pump (RCP) startup w1th temperature

asymnetry within the RCS-or between the RCS and steam
generators.

(continued)
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BASES

RECEES TRGEE AT

LTOP System
B 3.4.13

APPLICABLE
SAFETY ANALYSES
(continued)

References 3, 7, 8 and 9 analyses demonstrate that either
one Shutdown Coot1ng System suction line relief valve or the
RCS vent can maintain RCS pressure below 1imits for the two

~ most Timiting ana]yzed events:

a. The start of an 1d1e RCP with secondary water

temperature of the SG < 100°F above RCS cold leg
‘temperatures

b, An inadvertent SIAS with two HPSI pumps injecting into

'a water. solid RCS, three charg1ng pumps injecting. and
* letdown isolated. : '

Fracture mechanics analyses established the temperature of
LTOP Applicability -at-less,than or equal to the LTOP enable

. temperature specified in the PTLR. :Above these
i temperatures the pressurizer safety valves provide the
. reactor”vessel .pressure protection.: The vessel materials
< “.were:assumed-to have a neutron-irradiation accumulation
i+ .equal to the effective full power years of operat1on
‘v.specified in the PTLR.! ,

The consequences of a small break Loss Of Coolant Acc1dent

“(LOCA) in LTOP MODE.4- tonform to 10 CFR 50.46 and 10 CFR 50.
e Append1x K (Refs 4. and 5) .

The fracture merhan1cs ana]yses show that the vessel is
protected when the Shutdown Cooling System suction line

‘relief valves are-'set to open-at or below 467 psig. The
‘setpoint. is derived by.modeling:the. .;performance of the LTOP

System, assuming the .limiting "allowediLTOP transient. The
Shutdown Cooling System suction 1line relief valves setpoints
at or below the derived limit ensure: the Reference 1 11m1ts -
w111 be met .

The Shutdown Coo]1ng System suct1on line relief valves
setpoints: will:be re-evaluated:for compliance when the
revised P/T limits conflict with the LTOP analysis limits.
The P/T limits are periodically .modified as the reactor
vessel material toughness decreases due to embrittlement

- ¢aused by neutron:irradiation.:iRevised:P/T limits are

determined using neutron fluence projections and the results
of "examinations. of the:reactor vessel material 1rrad1at1on
surveillance specimens. The Bases for LCO 3.4.3, "RCS

" Pressure and Temperature (P/T) L1m1ts " 'discuss these
. examinations.: i foil e 0

(continued)
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BASES

LTOP System
B 3.4.13

APPLICABLE
SAFETY ANALYSES
(continued)

The Shutdown Cooling System suction Tine relief valves are
considered ‘active components.  Thus, the failure of one.. .
Shutdown Cooling System suction line relief valve represents
the worst case, single active failure.

RCS Vent Performance-

With the RCS depressur1zed ana]yses show a vent size of

16 square inches is capable of mitigating the 1imiting
allowed LTOP overpressure transient. In that event, this
size vent maintains RCS pressure less than the maximum RCS
pressure: on. the P/T limjt -curve. .

The RCS vent size will also be re- eva]uated for comp11ance N
each time the P/T 1imit curves are revised based on the
results of the vesse1 mater1a1 surveillance.

The RCS vent is pass1ve and 1s not subJect to act1ve
failure.

(c)(2)(11)

. LTOP System sat1sf1es Cr1ter1on 2 of 10 CFR 50.36

to

Lo

: Th1s LCO is requ1red to ensure that the LTOP System is

OPERABLE. The LTOP System is OPERABLE when the pressure
relief capabilities are OPERABLE.  Violation of this LCO
could Tead to the loss of low temperature overpressure

" " mitigation and violation:of the Reference. 1 limits as a

© result-of an operatwona1 trans1ent

The . e1ements of. the LCO that prov1de overpressure mitigation

through pressure retief. -are:.

a. Two OPERABLE Shutdown Coo]wng System suction 11ne
relief valves: or

b. The depressurlzed RCS and an RCS vent.

A Shutdown Cooling System suction Tine relief valve is
OPERABLE for LTOP when its isolation valves are open,

its 1ift setpoint is set at 467 psig or less and testing has
proven its ability to open at that setpoint.

An RCS vent is OPERABLE when open with an area > 16 square
inches. For an RCS vent to meet the specified 10w capacity,
it requires removing all pressurizer safety valves, or
similarly establishing a vent by opening.the pressurizer

“manway (Ref. 11). The vent path(s) must be.above the level

of reactor coolant, so as not to drain the RCS when open.

(continued)
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BASES

LTOP System:
- B 3.413

LCO

(continued) -

Each of ‘these methods of overpressure prevention is capab1e
of mitigating the Jimiting LTOP transient.

The Note requires that, before an RCP may be started, the
secondary side water temperature (saturation temperature
corresponding to SG pressure) in each SG is < 100°F above

.. each_of the RCS'cold leg temperatures. - Sat1sfy1ng this
“ condition will preclude a 1arge pressure surge in the RCS
" when. the RCP is started ,

APPLICABILITY

R

This LCO is app11cab1e in MODE 4 wheni the temperature of any
RCS cold leg:is less than or equal to the LTOP enable
temperature specified in the PTLR, in" MODE 5. and in MODE 6
when ithe reactor: vessel head.is on.- The pressurizer safety
valves provide overpressure protect10n that meets the
Reference 1 P/T 1imits-dbove the LTOP enable temperature.

The requirements for overpressure protection in MODES 1. 2

. .and 3.%and in MODE 4 above the LTOP System temperatures are

covered by LCO 3.4.10. "Pressurizer Safety Valves - MODES 1,

2, and 3," and LCO 3.4.11, "Pressurizer Safety Valves -
MODE 4." When the reactor vessel head is off S
~overpressumzatwn cannot occur il _
'»f LCO 3 4 3 provwdes the operat1ona1 P/T 11m1ts for all MODES.

'Low temperature overpressure prevent1on is most critical

during shutdown when -the -RCS. i's water solid. and @ mass or
heat input transient can cause a very ‘rapid increase in RCS

* 'pressure when 11tt1e or no. t1me a11ows operator action to

m1t1gate the event.

(continued)
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BASES

LTOP System
B 3.4.13

ACTIONS

A Note roh1b1ts the app]1cat1on of LCO 3.0.4.b to an
inoperable LTOP system. There is an increased risk

- associated with entering MODE 4 from MODE 5 with LTOP

inoperable-and the provisions of LCQ 3.0.4.b, which allow
entry into a MODE or other specified condition in the
Applicability with the LCO not met after performance of the
risk assessment addressing inoperable the systems and
components, should not be ‘applied in this circumstance.

Al
In MODE 4 when any RCS ¢o1d leg temperature is less than or
equal to the LTOP enable temperature specified in the PTLR

" with one Shutdown Cooling System -suction line relief valve

inoperable, two Shutdown'Cooling System suction line relief
valves must be restored to OPERABLE. status within a

.~ Completion Time of 7 daysc Two valves are required to meet

the LCO requirement and to:provide low temperature
overpressure mitigation while w1thstand1ng a single failure

. oftan active component.

-The Completion Time is based.on the facts that only one
Shutdown Coolinrg System suction line relief valve is

required to mitigate' an overpressure transient and that the

‘Tikelihood of an active failure of the-remaining wvalve.path

during this time period is very low.

B.1

The consequences of operational events that w111v

“overpressure the RCS are more severe at lower temperature

(Ref. 6). Thus, one required Shutdown Cooling System
suction line relief valve inoperable in MODE 5 or in MODE 6
with the head on, the Completion Time to restore inoperable
valve to OPERABLE status is 24 hours.

The 24 hour Completion Time to restore two Shutdown Cooling
System sucticn line relief valves OPERABLE in MODE 5 or in
MODE 6 when the vessel head is on is a reasonable amount of
time to investigate and repair several types of Shutdown

(continued)
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- LTOP System

BASES B 3.4.13

REFERENCES 8. Pressure Transwent Ana1yses
(continued) o

a. V- PSAC 009 (3876 th w/Or1gwna1 Steam Generators)

b. MN725-00118 (Unit 2 4070 MWt w/Replacement Steam
K .Generators) “

E.'MN725 00562 (Units 31, 4070 MWt w/Rep1acement Steam
Generators)

9. Mass Input Pressure Transient in Water Solid RCS ,
-~ a.-V-PSAC-010 (3876 MWt w/Or1gwna1 Steam Generators)

‘1'b.;MN725 00117 (Unwt 2 4070 MWt w/Rep]acement Steam |
& _giGenerators) o

i‘;:i «'c;vMN725 01495 (Un1ts 31 4070 MWt w/Rep]acement Steam
‘ A -Generators) g

10 ASME Bo11er and. Pressure Vesse] Code. Section XI.

117 13°C00-93-016," Sensitivity. Study ‘on Pressurizer Vent

Pl Paths Vs, Days Post Shutdown

L1
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TR A T IRSRE N T

CREATCS
B 3.7.12

BASES (continued)

ACTIONS B.1 and B.2
(continued) - ' ' : ,

: In MODE 1, 2, 3. or 4, when Required Action A.1 cannot be"
completed within the required Completion Time, the unit must.
be placed in a MODE that minimizes the accident risk. To -
achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems.

C.1

In MODE 5 or 6, if Required Action A.1 cannot be completed
within the reguired Completion Time, the OPERABLE CREATCS train
must be placed in operation immediately. This action ensures
that the remaining train is OPERABLE, that no failures
preventing automatic actuation will occur, and that-any active
failure will be readily detected.

D,l and D.2

During movement “of ‘irradiated fuel ‘assemblies, if Required

s Action A.1 cannot be completed within the Required Completion

‘ Time. the OPERABLE CREATCS train must be placed in operation

g’ immediately or movement of irradiated fuel assemblies must be
suspended immediately. The first action ensures that the
remaining train is OPERABLE, that no undetected failures
preventing system operation will occur, and that any active
failure will be readily detected. If the system is not
immediately placed in operation, this action requires
suspension of the movement of irradiated fuel assemblies in
order to minimize the risk of a release of radioactivity that
might require isolation of -the control room. This does not
preclude the movement of fuel to a safe position.

E.1 and E.2

In MODE 5 or 6, or during movement of irradiated fuel
assemblies with two CREATCS trains inoperable, action must
be taken immediately to suspend -activities that could result
in a release of radioactivity that might require isolation’
of the control room. This places the unit in a condition
that minimizes the accident risk. - This does not preclude
the movement of fuel to a safe position.

(continued)
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BASES  (continued)

. CREATCS
B3.7.12

ACTIONS
(continued).

F.l

" If both CREATCS trains are inoperable in'MODE 1. 2, 3, or 4.

the CREATCS may not be’ capab]e of performing the intended
function and the unit is.in a condition outside the.accident
ana]ys1s . Therefore LCO 3 0.3 must be entered 1mmed1ate1y '

SURVEILLANCE -
REQUIREMENTS

SR +3.7. ié 1'

,Th1s SR ver1f1es that the heat remova1 capability of the

system is sufficient to meet design’ requ1rements This SR

., consists-of.a combination of testing and..calculations. An

18 month Frequefcy is appropr1ate since. significant

. degradation of-the CREATCS 1s s]ow and s not expected over
2,th15 t1me per1od N :

REFERENCES. -~

1. UFSAR. Section 9:4. . |
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a Spent Fuel Assemb1y Storage

B 3.7.17
B 3.7 PLANT SYSTEMS _
B 3.7.17 Spent'Fue1 Assembly Storage
BASES.
BAQKGROUND f ;f The speﬁt fuel storage is "designed to storé either new

(nonirradiated) nuclear fuel assemblies, or burned
- (irradiated) fuel assemblies in a vertical- configuration..
‘underwater. The storage pool was originally designed to store
up to 1329 fuel assemblies in a borated fuel storage mode;
..The current storage configuration. which allows credit to be
taken for boron concentration, burnup, and decay time, and
" 'does not require- neutron absorb1ng (boraflex) storage cans.
o provides for a maximum storage of 1209 fuel assemblies in a
..~ four-region configuration. The- design basis of the spent fuel
S "~ cooling system, however, is'to provide adequate cooling to the
- spent fuel during all operating conditions (including full
core off]oad) for only 1205 fuel assemblies (UFSAR section
9.1.3)7" Therefore, an-additional four spaces are mechan1ca11y
blocked - to 1imit the maximum number of fuel assemblies that’
may be stored in the spent fuel storage pool to 1205 g

Regwon 1 is compr1sed of two 9x8 storage racks and one 12x8
storage rack. Cell blocking devices are placed in every other
storage cell location in Region 1 to maintain a two-out-of-
four checkerboard configuration. These cell blocking devices
prevent inadvertent insertion of a fuel assembly into a cell
that is not allowed to contain a fuel assembly.

Region 3 is comprised of three 9x8 storage racks and one 9x9
storage rack in Units 2 and 3. Region 3 is comprised of five
9x8 storage racks and one 9x8 storage rack in Unit 1. Since
fuel assemblies may be. stored in every Region 3 cell location,
no cell blocking devices are 1nsta11ed in Region 3

Regions 2 and 4 are mixed and are compr1sed of seven 9x8
storage racks and three 12x8 storage racks in Units 2 and 3.
Regions 2 and 4 are mixed and are comprised of five 9x8
storage racks and three 12x8 storage racks in Unit 1. Regions
2 and 4 are mixed in a repeating 3x4 storage pattern in which
two-out-of-twelve cell locations are designated Region 2 and
ten-out-of-twelve cell locations are designated Region 4 (see
UFSAR Figures 9.1-7 and 9.1-7A).- Since fuel assemblies may be
stored in every Region 2 and Region 4 cell location, no cell
blocking devices are installed in Region 2 and Region 4.

(continued)
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Spent Fuel Assemb1y Storage

3.7.17
BASES
BACKGROUND The spent fuel storage cells. dre 1nsta11ed in parallel rows
(continued) with @ nominal center-to-center spacing of 9.5 inches. This
* spacing. a minimum soluble boron concentration of 900 ppm,
and the storage of fuel in the appropriate region based on -
assembly burnup in accordance with TS Figures 3.7.17-1, ‘
3.7.17-2, and 3.7.17-3 is sufficient to maintain a k. of
- <0.95 for fuel of or1g1na1 maximum rad1a11y averaged
enr1chment of .up to 4.80%. > o
APPLICABLE * ~ The spent fuel storage poo] 15 de51gned for non- .~

SAFETY "ANALYSES

criticality by use of adequate spacing, -credit for boron
concentration, .dnd .the storage-of ‘fuel-#in the appropriate

"region based on-assembly burnup in‘accordance with

TS Figures 3.7.17-1, 3:7.17-2,..and 3.7 :17-3. The design

- . requirements re]ated to cr1t1ca11ty (1S.4.3.1.1) are

Kees < '1:0 assuming no-credit for boron and ke < 0.95

“. taking‘credit for so1ub1e boron. - The burnup versus

enrichment requirements' (TS: F1gures 3:7.17-1, 3.7.17-2, and

Y3i7.17-3) are deve1oped as suMing Kef < 1.0 with no cred1t

' " taken for soluble boron,"arid that ke < 0.95 assuming a-

soluble boron concentration of 900 ppm and the most

_ limiting single fuel m1shand11ng acc1dent

The analysis of the reactivity effects of fue1 storage in .
the spent fuel storage racks was performed by ABB- Combust1on

< Engineering .(CE)., using the three-dimensional Monte-Carlo - code
.. KENO-VA with the updated 44 grouﬁ ENDr/B 5 neutron cross
“section 11brary “The KENQ code ha

s bean previously used by

"_ CE .for the,ana]ys1s of. fuel rack : reactjvity and have been

benchmarked against results from numerous critical.

- experiments.; These experiments simulate-the PUNGS fuel

: F:. storage racks -as rea11st1ca11y as’ poss1b1e with respect to
.:,-.-parameterc 1mportant to. react1v1ty Sucn‘as enrichment and

assembly spacing.

_).‘ @

‘ggThe mode]wrg of. Reglons 2. 3, ano 4 1nc:uded several

conservative. assumpt1ons “These’ assumpt.ions neg1ected the

_reactivity.effects.of po1son shims in the assemblies and
structural grids. .These: assumptions tend to increase the

| ‘g,ca‘ru1ated effective mu1t1p11cat1on factor (kerr) of the

“‘racks. The stored fuel’assemblies were ‘modeled as CE 16x16

assemblies with a nominal pitch of 0.5065 inches between fuel
rods, a fuel pellet diameter of 0.3255 inches, and a U0(2)
density of 10.31 g/cc.

_(conttnued)
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Spent Fuel Assembly Storage

B 3.7.17
BASES
APPLICABILITY . This LCO applies whenever any fuel assembly is stored in the
AETEN : _ spent fuel pool. :
ACTIONS © A 1

N .l

Requ1red Act1on A 1 s mod1f1ed by a Note 1nd1cat1ng that
LCO 3.0.3 does not apply. _ A

"~ When the conf1gurat1on of fue] assemb11es stored -in the spent

fuel pool is .not in accordance with Figures 3.7.17-1,
3.7:17-2, and.3.7.17-3, immediate action must be taken to.
make -the necessary fue] assembly .movement(s) to bring the
conf1gurat1on into comp]wance wwth F1gures 3.7.17-1,

3 7 17 ? and 3:7.17-3. ;] .

If mov1ng 1rrad1ated fue] assembltes while in MODE 5 or 6,
LCO 3.0.3 would not specify any action. [If moving irradiated
fuel: assemb]tes while in.MODE'1..2. 3, or 4, the fue)
movement is 1ndependent of. reactor operation. Therefore, in
- either case, dnability. to move fuel assemblies is not
suff1c1ent reason. to requ1re a, reactor shutdown

- SURVEILLANth"f

QWREQUIREMENTsﬂ o

SR 3.7, 17 1

Th1s SR ver1f1es by adm1n15trat1ve means that the initial

" enrichment: and burnup of the ‘fuel assemb]y is in accordance
"With Figures’3.7.17-1, 3.7:17:2, and.3.7.17-3 in the

fﬂ‘“ ’ accompanytng LCO and Spec1ftcat1on 4 3 1 1.

To manua]ly determ1ne thé a]]owed SFP regton for a fuel
assemb]y the "actual burnup 1scomparéed to the burnup
requ1rement ‘for’ the given initial-enrichment and
appropriate decay time from F1gure 3.7:17-1, 3.7.17-2. or.
.3.7.17-3.  If the actual burnug is greater than or equa] to
the burnup requ1rement “then-the fuel“assembly is eligible
tobe’ stored in the. correspond1ng region. If the actual
burnup is 1ess than the burnup: requirement, ‘then the
_comparison needs “to’ be repeated using’‘another curve for a
Wower numbered reg1on Note the fo110w1ng

(continued)
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BASES

Spent Fuel Assemb]y Storage
B 3.7. 17

SURVETLLANCE
REQUIREMENTS
(continued)

that a fuel éssemb]y that does not meet the burnup
requirement for Region 2 must be stored in Region 1,

that any fuel assembly may be stored in Region 1.

that any fuel assembly may be stored in_a lower numbered
region than the region for which it qualifies because
burnup requirements decrease as_region numbers decrease
(refer also to Tech Spec 4.3. 1 1),

and that compar1ng actual burnup to the burnup
requirement for zero decay time will always be correct
or conservative.
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Methodology (TAC NO. M33254)", October 25, 1996.

13-N-001-1900-1221-1, "Palo Verde Spent Fuel Pool
Criticality Analysis," ABB calculation A-PV-FE-0106,
revision 03, dated January 15, 1999.
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Evaluation of the Spent Fuel Pool Map with a Proposed
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