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DEFINITIONS

UPERATIONAL MODE - MODE

1.20 An OPERATIUNAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivily condition, power leve! and average reacter
coolant temperature specified in Tahle 1.1.

PHYCICS TESTS

1.21 PrYSICS TESTS shall be those tests performed to measure the funcamenta)
nuclear characteri;tics of the reactor core and related instrumentation and 1)
described in Chapter 14.0 of the F5AR, 2) authcrized under the provisions of
10 CFR 50.53, or 3) otherwise approved by the Commission,

PRESSURE BOUNDARY LEAKAGF
1.22 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube

leakage) through a non-isolable fauit in a Reactor Coojant System component
body, pipe wall or vessel wall.

PPOCESS CONTROL PROGRAM (PCP)

1.23 The PROCESS CONTROL PROGRAM shall contain tne current formulas, sampling,

analyses, tests, and determinations to be made to ensure that the processing
and packaging of solid »adioactive wastes bascu on demonstrated processing of
actual or simulated wet solid wastes wili be accomplished in such a way as to

asaure compliance with 10 CFR Parts 20, 6i, and 71; State regulations; and other

requirements governing the disposal of soiid radicactive wastes.

PURGE - DPURGING

1.28 PURGE or PURCIMG is the contralled process of discharging air or gas
from a confinement to maintain temperatu e, pressure, humidity, concentration
or other operating condition, in such a menner that replacement air or gas is
raquired t> purity the confinement.

QUADRANT POWER TILT RATIO

1.25 QUADRANT POWER [ILT RATIO shali be the ratiy of the maximum upper excore
detector calibrated output to the average of the upper excore detector cali-~
hrated nutputs, or the ratio of the maximum lower excore detector calibrated
output to the average of the lower excore detector ralibrated outputs, which-
ever is greater. With one excore detector inoperable, the remaining three
detectory shall be used for computing the average.
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2.0 SAFEYY LIMITS

BASES

2.1.1 REACTOR CORE

The restrictions of this safety limit prevent overheating of the fuel and
possible cladding perfuration whnich wou'd resuit in the release of fission
products to the reactor coolant, Qierheating of the fiel claoding is prevented
by restricting fuel operation to within iy nucleate boiline regime where the
hoat transfer coefficient is )arge and the cladding surface .emperature is
slightly above the cunlant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
resull in excessive cladding temperatures because of the onset of departure
from nuciecte bofling (ONB) and the recultant sharp reduction in heat transfer
cocfficient. ONB is not a directly measurable parameter during operation and
therefore THERMAL PCWER and Reactor Coolant Temperature and Pressure have been
ielated *o ONB through the WRB-1 correlation and the W-3 correlation for
conditions cutside the range of WRB-1 corcelstion. The ONB correlations have
been deveioped to predict the ONB flux and the location of ONB for axially
uniform and non-uniform heat flux distributions. Tie loca) DNB heat flux ratio,
CHBR, defined as the ratio of tie heat flux that would cause DNB 4% a particular
core location to the loca) heat flux, is indicavive of the margin to DNR.

The UNE design basis is as follows: there must be at least a 95 percent
probability that the minimum ONBR of the Timiting rod during Condition I and
IT events is greater than or equal to the DNBR limit of the UNB correlation
being used (the WRB-1 or W-3 correlation in this application). The correlation
DNBR 1imit is established based on the entire applicable experimental data set
such that there is a 95 percent probability with 95 percent confidence that DNB
will not occur when the minimum ONBR is at the ONBR limit.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure ard average temperature for which the minimum
ONBR is no Tess than the safety analysis UNBR limit, or the average entnaipy at
the vessel exit is equal to %he enthalpy of saturated liguid.

The curves are based on an enthalpy hot channel factor, F:H, specified in

the Core Operating Limit Report (COLR) and a -eference cosine with a peak of
1.55 for axial power shape. An allowance is included for an increase in

FgH at reduced power based on the exprassicn:

N R, -
FaH = FAH [1’ PFM (1-P)]
where P = THERMAL POWER |
MAL POW
Fg:p = the an Timit at RATED THERMAL POWER (RTP) specified in the
COLR, and

PFAH = the power factor multiplier for FKH specified in the COLR.
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146




¢
t
* b
’
+»
t
»
wh
b

*

-
o

wa

§
gy
1
-
LUR
T E
ra R
L °
k R
¢ &
3

=

b
a
s
¢
’
i
+
4
¢
b b
*F
5+
»e
.
>

*
ne
¥
<)
"
'

A

»

L

@

2]
)
-«
Y
4
B
'
¢
1
L =
o
wEe
4

o

3
B
¢
e
¥
'S
]
B
3
3
)




e e ke e e L o e e e e e e e i e e B e B —

REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONODITION FOR OFERATION

3.1.1.3 The moderator itemperature coefficient (MTC) shall be within the
Timits specified in the COLR. The maximum upper 1'mit shall be less than
C celta X/K/® ¢,
APPLICABILITY: Beginning of Cycle Life (BOL) Limit - Modes 1 and &* only#
Eng of Cycle Life (ECL) Limit - Modes 1, 2 and 3 onlys

ACTION:

With the MTC more positive than the BOL limit specified in the COLR
pperation in hoces 1 end 2 may proceed provided:

a.

1.  Control rod withdrawal Timits aré established and maintainad
sufficient to restore the MTC to less positive than the BOL
limit specified in the COLR within £6 hours or be in HOT
STANDBY within the next 6 hours. These withdrawa) limits shal)
be in addition to tne insertion 1imits of Specification 3.1.3.6.

The control reds are maintained within the withdrawal limits
establisheg abave unti) a subseguent calculation verifies that
the MT( has been restored to within 1ts Timit for the all rods
withdrawn condition,

T
-

In 1leu of any cther report required by Specification 6.6.1, a
Special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 within 10 days, describing the
value of the measured MTC, the interim control rod withdrawal
Timits and the predicted average cure burnup necessary for
restoring the positive MTC to within 1ts limit for the all rods
withdrawn condition,

With the MTC more negative then the EOL Timit specified in the COLR
be in HUT SHUTOOWN within 12 huurs,

*With K ¢ greater thar or egqual to 1.0
#See Special Test Exception 3,10.2
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N —



-
Vi '\, "
' v
Y i WL ER. Y
’ W # NEMES
Y MT ¢ b
B 4 W
> i
e N
1 - N
-~ ATt 4
oM
- 1 -
vE 3
npare
" .
M - A
L B

v
[N

M

§ g




— B T—— R S S T ———————

REACTIVITY CONTROL SYSTEMS

3/8.1.3 MOVABLE CONTROI ASSEMELIES
CROUP ME 1GAT

LIMITING CONDITION FOR OPERAT [ON

3,1.3.) A1l full length (shutdown and cortrol) rods shall be OPCRASLE and
pesitioned within ¢ 1o steps (indicaten position) of their group step counter
demand position,

APPLICABILITY: Modes 1* ana i*.

ACTION:

3. With one or more full Tergth rods inoperable due %o being immovable
25 @ result of excessive friction or mechanical incerference or
known to be untrippable, determine that the SHUTDOWN MARGIM require-
ment of Specification 3.1.1.1 1% satisfied within 1 hour and be in
hOT STANDBY within € hours.

b. With more than one full length rod inoperable cr misaligned ~ om the
gredp step counter demana pusition by more than t 12 steps (indicateg
pasition), be in HOT STANDBY within 6 huurs.

C. With gne full length rod 1roperable due to causes uther than addressed
by ACTIUN a, abnve, cr misaligned from its group step counter demand
height by more than ¢ 12 steps (indicated position), POWER OPERATION
may continue provided that within one hour eitner:

1. The rod is restored to OPERABLE status within the above
alignnuent requirements, or

Z. The remainder of the rods in the group with the invperable rod
gre aligned to within + 12 steps of tha inoperable rod while
nairtaining the rod sequence and inseriion limit of Specifica-
tion 3.1.3.6. The 'HERMAL PCWER level shall be restricted
pursuant to Specification 3.1.3.6 during subsequent operation,
or

3. The rod.is declared inoperable and the SHUTUOWN MARGIN
requirement of Specification 3.1.1.1 15 satisfied. POWER
UPERATIUN may ther continue pruvided that:

d4) A reevaluation of each accident analysis of Table 3.1-1 is
performed within £ days; this reevaluation shall confirm
that the previou“'y analyzed results of these accidents
remain valid for the curation of operation under tnese
conditicns.

#Tee Special vest Exceptions 2.10.2 and 3.10.3.
SCQUOYAR - UNIT 2 /4 1-]4 Ainendment No. 104 144
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REACTIVITY CONTROL SYSTEMS
SHUTOOKN ROD INSERTION LINIT

LIMITING CONDITI i FUR OPERATION

3.,3,8 Al shutdown rods shall te 1imited in physical insertion as specified
in the COLR:

WEPLICABILITY: Modes 1% arg 2%#,

ACTION:

With & maximum of one shutdown rod insertec beyona the insertion 1imit speci-
tied in the COLR, except for surverllarce testing pursuant to Speciticae
tion 4,1.3.1.2, within one hour either:

a. Restore the rod to within the insertion 1imit specified in the
COLR, or

b. Declare the rod to be incperable and apply Specification 3.1.3.1.

SURVEILLANCE REQUIREMENTS

4.1.3.5 Each shutdown rod shall be determined to be within the insertion
1imit specified in the COLR:

&, Within 15 minuies prior to withdrawal of any rods in control banks
A, B, C or D during an approach to reactor criticality, and

b. At ieast once per 12 hours thereafter,

¥Tee Special Test Exceptions 3.10.2 ano 3.10.3.
#Nith K'ff greater than or equal to 1.0

SEQUUYAH <« UNIT 2 3/8 120 Anendment No, 98 146
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3/4.2 POWER DISTRIBUTION LIMITS
3/84.2.1 AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3,21 The indicated AXIAL FLUX DIFFERENCE (AFD' shall be maintained within
the 1imits specified in the COLR.

APPLICABILITY: MODE 1 above 50% of RATED THERMAL FOWER®.

a. With the indicated AXIAL FLUX DIFFERENCE outside of the limits
specified in the COLR;

1. Either restore the ingicated AFD to within tne limics within
15 minutes, or

Z. Reduce THFERMA! POWER to less than S0% of RATED TMERMAL PuwER
within 30 minutes and reduce the Power Range Neutron Flux-High
Trip setpoints to less than or equal to 55 percent of RATLD
THERMAL PCWER within the next 4 hours.

b. THERMAL FOWER shal) not be increased abeve 50% of RATED THERMAL
POWER unless the indicate¢ AFD is within the limits specified
in the COLR.

SEQUOYAH - UNIT 2 3/4 2-1 Amendment No. 21, 14%
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POWER DISTRIBUTION LIMITS
SURVEILLANCE REQUIREMENTS (Continued)

e —

4.2.2.2 FQ(z) shall be evaluated to determine if F,.(2) is within its
limit by: Q

a. U§ing the movable incore detectors to obtair 3 power distribys
tion map at any THERMAL POWER greater than 5% of RATED THERMAL
POWER.

b. Increasing t.e measured FQ(z) compenent of the power distribution
map by 3 percent to account for manufacturing tolerances and further
Tncreasing the value by 5% to accour. for measurement uncertainties.

€. Salisfying the following relationship:

M RTP ~
F f >
Q (z) « FQ x K{2) er P » 0.5

P x wWiz)

M . (RTP
FQ (2) ¢ Fg x K(z) for P < 0.5

W(z) x 0.5

where Fg(z) is the measured FQ(z) increased by the allowances for
manufacturing tolerances and measurement uncertainty, Fan is
the FQ limit. K(z) is the normalized FQ(z) as ¢ function of core

height . P is the relative THERMAL POWER,and W(z) is the cycle
dependent function that accounts for power distribution transients

encountered during normal cperation. FRTP, K(z), and W(z) are speci
fied in the COLR as per Specification 6.9.1.14.

.

d. Measuring FQ"(z) according to the following schedule:

1. Upon achieving equilibrium conditions after exceeding by
10 percent or more of RATED THERMAL POWER, the THERMAL POWER
at which FQ(z) was last determined,* or

2. At Jeast.once per 11 effective “ull power days, whichever
occurs first,

*During power escalation at the beginning of eacn cycle power level may be
increased until @ power level for extended operation has been achieved and
& power distribution map obtained.

SEQUOYAH - UNIT 2 3/4 2-5 Amendment No. 21 95, 131
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POWER DISTRIBL,ION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

P — e e e e e i e

wWith measurements indicating

max imum
over 2

K

)

(
v

has increased since the previous determinatin of FQ M(z) either
of the following actions shall be taken:

5 fo M(z) shall be incressed by 2 percent over that specificd in

4.2.2.2.¢, or

L FQ M(z) shall be mrasured at least once per 7 effective full
power days until 2 successive maps indicate that

max 1mum
over 2

M

il (z? is not increasing.
K(2

With the relationships specified in 4,2.2.2.¢ above not being

satisfied:

1. Calculate the percent F

expression:

maximum
over 2

e

max imum
over 2

ro

- —

s

W -

e

| 0.5

FM2) & W)

[ M ;
Fa (z) x W(z)
F

——

e

x K(2)

e
R

x K(z2)

ol

Q(z) exceeds its 1imit by the following

=1 §x 100 for P> 0.5
|/
=1 2?2 x 100 for P < (0.5
/

Either of the following actions shall be taken:

a. Place the core in an equilibrium condition where the
Timit in 4.2.2.2.¢ is satisfied. Power level may then
be increased provided the AFD limits of Specification 3
are reduced 1% AFD for each percent FQ(z) exceeded its

Timit, or

b. Comply with the requirements of Specification 3.2.2 for
FQ(z) exceeding “*¢ iimit by the percent calculated above.
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POWER DISTRIBUTION LIMITS
3/8.2.5 NUCLEAR ENTHALPY MOT CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The Nuclear Snthalpy Mot Channe! Factor, N

AN ihi 1 be Timited by the
following relationship

N (RTP
Faw & Fan (1.0« PF. (1,0°P)]

Sers # & a THERMAL PCWER .

G:LP e The F:" Timit at RATED THERMAL POWER (RYP, specified in the

COLR, and
PF ., # The power fsctor multiplier for rgﬂ specified in the COLR.

APPLICABILITY: MODE 1
ACTION.

With Fgu exceeding its 1imit:

4. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER within
< hourr and reduce the Power Kange Neutron Flus-High Trip Setpoints
to § SLa of RATES THERMAL POWER within uhe next 4 hours,

b. Demcnstrate thry in-core mapping that F:H is within its limit
within 28 hours after exceea:ng the )imit or reduce THERMAL POWER
to less than 5% of RATED THERMAL POWER within the next 2 hours, and

€. ldentify and correct the cause of the out of limit condition prior
to increasing THERMAL POWER above the reduced 1imit reguired by a.
or b. above; subsequent POWER OPERATION may proceed provided that
F:H is demonstrated through in-core mapping to be within its limit
at a nominal 5M% of RATED THERMAL POWER prior to thlﬂdiﬂ? this
THERMAL POWER' at » nominal 75% of RATED THERMAL POWFR prior to
exceeding this THERMAL POWER and within 24 hours ifter attaining
95% or greater RATED THERMAL POWER.

SEQUOYAN - UNIT 2 3/4 2-8 An::?ment No. 21, 130,
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ACMINISTRAT® /€ CONTROLS

CORE OPERATING LIMITS REPORT (Continued)

6.9.1, 14 ¢ THE CORE OPERATING LI4ITS REPORT shall be provided within 30 days
after cycie startup (Mode 2) for each reload cycle ¢» within 30 days of
‘ssuance of any midcycle vevision to the NRC Document Sontro) Desk with coples
to the Regional Administrator and Resident Insigctor,

SPECIAL REPORTS

G-

ho 0.2 1 Special reports shall be subs'cten within “he time period specified
for each report, in accordance with ' JvR 50,4,

6.9.2.2 Diesc) Generator Reliability imrovemert frogram

As a minimum the Reliability Imorovement Program report for NRC audit, required
by LCO 3.8.1.1, Table 4.8+1, sha'! incluge:

(4) @& summary of a!! Lests (v2)ig and inva11de that occurred within the
time peciond over which the last 20/100 valied tests were performed

(b) analysis of failures and detwimination of root causes of failures

(c) eva'uation of each of the recommendation; of NUREG/CR-OGGOJ "Enhancement
~f Onsite Emergonty Diese) Generator Reliability in Operating Reactors,”
with respect to their applization to the Plant

(d) identification of all actions taken or to be taken to 1) correct the
root cavses of faitures defined in b) abcve and 2) achieve a generai
improveme t of diesel gensrator reliability

(e) the c:hedule for implementation ¢f each action fron d) above

(f) an assessmert of the existing reifability of electric power to engineered-
safety-feature equipment

SEQUOYAH = UNIT 2 6=22a Amendment Nos, 44, 50, A4,
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