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The restrictions of this safety )iait prevent overheating of the fue) ang
possible g"“"l perforation mn’mu result 1n the nlo:!o of fission

the reactor coolant. Overheating of the fue) cladding fs prevented
restricting fuel operstion to within the aucleate boiling regise where the

heat transfer coefficient {s large and the cledding surface temperature {s
slightiy above the coolant ssturstion tempersture.

Operation above the upper boundary of the mucleate boiling regime could
*esult 1n excessive cledd!sy temperatures because of the ecnset of departure
from nucieate Lofling (DNB) and the resultant sharp reduction fn heat transfer

uu' sugﬁ'mz_]

coefficient. DNB 1s not a @irectly measuradle parameter during operation ang

R and Reactor lant Temperature and P en
rela ro Thoé

|
developed to ’mmwm lux and the location of or axielly unifors
and non-uniform heat flux distributions. The local DNB hea

t flux ratio, DNBR,
Gefined as the ratio of the heat flux that would cause DN at & umcnfcr
core location to the local hest flux, 13 indicative of the ssrgin to DNB.

The curves of Figure 2.1+1 show the Yoci of points of THERMAL ““l
POWER, Resctor Coolant Sys Sure and average tesperature for which the
oinfeum DNBR 15 no Vess than

the safety analysis ONBR 1imit
. —

The curves are based on an enthalpy hot channe) factor, l’:”. of 1.55 and l’
8 reference cosine with o pesk of 1.55 for axia) power shape. An allowance s

included for an increase in ':)1 8t reduced power bated on the expression: ”“‘

Fay ® 1.55 [1+ 0.3 (1+p))

R1if I
where P 5 the fraction of RATED THERMAL PONMER

SEQUOYAN = INIT ) 82 Amendment No. 19, 114
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The DNB design basis is e follows: there must be at least a 95

t probability that the minimum DNBR of the liniting rod during
Condition I and II events is greater than or equal to the DNBR limit
©f the DNB correlation being used (the WRB-1 or W=3 correlation in
this application). The correlation DNBR limit 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
vhen tbg‘nin;-un UNBR is at the DNBR limit, .
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Manual Reactor Trig

o The Manual Reactor Trip 1s ' redundant channel to the avtosatic protective
instrumentation channels and provides sanua! reactor trip capadility.

223' hm, Neutron Flux

The Power Range, Neutron Flux chennel Mgh setpoint provides reactor core
:rouction against reactivity excursions whic are too rapid to be protected
y temperature and pressure protective circuitry. The low set point provides
redundant protection in the power ungg‘for 8 power excursion beginning from
Tow power. The trip associated with Tow setpoint may be sanually bypassed
when P-10 s active (two of the four power un!' channels indicate a power
Tevel of above approximately 10 percent of RATED THERMAL POWER) and 1s auto-
matically reinstated when P-10 becomes inactive (three of the four channels
fndicate a power leve) below approximately 9 percent of RATED THERMAL POWER).

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from power leve).
Specifically, this trip complements the Power Range Neutron Flux High and Low
trips to ensure that the criteria are set fo

The Power Range Negative lamﬂr ensure

rovides protection
®inimum ONBR is maintained above for control rod dn: accidents. At nigh
power a sin!h or multiple rod drop accident could cause ocal flux peaking which,

when in conjunction with nuclear power being maintained equivalent ts *rrine

power by action of the automatic rod contro system, could cause an unconserva-
tive local DNBR to exist. The Power Range Nogctin Rate trip will prevent this
from occurring by tripping the reactor for a) single or multiple dropped rods.

Intermediate and Source Range, Nuclear Flux

The Intermediate and Source Range, Nuclear Flux trips provide reactor
core protection durin? reactor surtsg. These trias provide redundant protec-
tion to the low setpoint trip of the Power Range, Neutron Flux channels. The

Source Range Channels will {nitiate a reactor trip at about 10’5 counts per
second unless manually blocked when P-6 becomes active. The Intermediate

SEQUOYAH = UNIT 1 B 2-3 Revised 08/18/87
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snalyses: however, fts functional capability at the specified trip setting is

required by this specification to enhance overall relfability of the
Reactor Protection Systes.

25235uril!r P:!;!!FQ

The Pressurizer High and Low Pressure trips are provided to 1imit the
pressure range in which reactor operation is permitted. The High Pressure
trip is backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The Low Pressure trip provides protection by tripping the reactor
in the event of a loss of reactor coolant pressure.

Prossuri;or Water Leve)

The Pressurizer High Water Leve) trip ensures protection against Reactor
Coolant System overpressurization by limiting the water leve) to a volume
sufficient to retain.a steam bubble and prevent water relief through the
pressurizer safety valves. No credit was taken for ration of this trip in
the accident analyses; however, its functions) capability at the specified

trip setting is required by this specification to enhance the overall reliability
of the Reactor Protection ystem.’

Loss of Flow

The Loss of Flow trips provide core protection to prever . DNB in the
event of a loss of one or more reactor coolant pumps.

Acove 11 percent of RATED THERMAL POWER, an automatic reactor trip will
occur 1f the flow in antv) two loops drop below 89X of nominal full Toop flow.
Above 36X (P-8) of RATED THERMAL POWER, automatic reactor trip will eccur {1
the flow in any single loop drops below 89% of nominal full Toop flow.

Tatter trip will prevent the minimum value of the DNBR from going below -
during normal operational transients and anticipated transients when 3 Yoops

are in operation and the Overtemperature Delta trip set ssint is adjusted to

the value specified for all loops in operation. Witl the ertemperature Delta Y
trip set point adjusted to the value specified for 3 oop operation, the P-8

trip at 76% THERMAL POWER will prevent the minimum value of the DNBR from
going below wduring norsal operational transients and anticipated transients

with 3 loops\iimnt

SEQUOYAH = .UNIT 1 B 2-5
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| ROD DROP TIME

- ——— - S~

\ ’“'“mm'm‘ ITION FOR OPERATION

= 3134 The intivic 4ull'lon¢th (shutdown and control) rtigé;op time from llll'
- the fully withdrawn bvsition” shall be less than or equal to seconds from

beginning of deca, of statfonary gripper cofl voltage to dashpot entry with:
.. T‘v' greater than or equal to S41°F, and

b. AN reactor coolant pumps operating.

APPL]CQ![L]TY: MODES 1 and 2
ACTION:

8.  With the drop time of any full length rog determined to exceed
he above 1imit, restore the rod drop time to within the above limit
prior to proceeding to MODE 1 or 2.

b.  With the ro¢ drop times within limits but determined with 2 reactor
coolant pumps operating, operation may procooclgrovidou THERMAL
POUE: s restrictad to less than or equal to 71X of RATED THERMAL

SURVEILLANCE REQUIREMENTS

§.1.3.4 The rod drop timv of full length rods shall be demonstrated through
Measurement prior to reactor criticality:

8. For &) rods following each removal of the reactor vessel head,

b. For specifically affected individua) rods following any main-
tenance on or modification to the control rod drive system
which could affect the drop time of those specific rods, and

€. At least once per 18 months

#Fully withdrawn shal) be the condition where shutdown and control banks are
8t 2 position within the interval of 2 202 and ¢ 231 steps withdrawn, R112

RClusive,
(‘ SEQUOYAK = UNIT 1 3/8 1-19 Amendment No, 108
March 28, 1989
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—{3/4-L3 NUCLEFR ENTHALPY HOT CHAMNEL FACTOR - F,N
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3.2.3 The ination of
ov rate and l, shall
opeNgtion shown o K

Coolant Systes (RCS) tota)
in the regions of allowable

<. %,
< 5,’: £1.55 [10+0.3(1.0-9 |

rs to obtain a power divtridbution :
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with r",, exceeding its limit:

b.

Reduce mmm. POWER to _lul than 50% of RATED THERMAL POWER
within 2 hours and reduce the Puwver Range Neutron Flux-High Trip
Setpoints to < 55V of RATED THERMAL POWER within the next 4

ours,

Demonstrate thru in-core mapping that ﬂfu is within its limit
within 24 hours after exceeding the limit or reduce THERMAL POWER

to less than 5% of RATED THERMAL POWER within the next 2 hours,
and

Identify and correct the cause of the out ¢f limit condition
prior to 1ncroa-inq TUERMAL POWER above the reduced limit
required by a. or b. above; cubsoqucnt POWER OPERATION may
proceed provided that ’NH is demonstrated through in-core
mapping to be within its limit at a nominal S50% of RATED THERMAL
POWER prior to exceeding this THERMAL POWER, at a nominal 75% of
RATED THERMAL POWER prior to exceeding this THERMAL power and
within 24 hours nttcé attaining 95% of greater RATED THERMAL
POWER.
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ted RCS total flow raté\and Ry, lz
regions of \gcceptadble BWoeration
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SURVEILLANCE REQUIREMENTS

-

4.2.3.1 The provisions of Specification 4.0.4 are not applicadble.

4.2.3.2 r:" shall be determined to be within 1ts 14mit by using the movable
incore detectors to obtain a power distribution op:

8. Prior to operation above 75X of RATED THERMAL POWER after sach fue!

loading, and
b. At least once per 31 Effective Full Power Days.
€.  The seasured F:“ shall be incresased by 4X for measuresant

uncertainty.



& The
Teast per 18 months.

SEQUOYAR = UNIT 1 3/4 2-12
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POWER DISTR'BUTION LIMITS

4.2.5 DNB PARAHEERS

LIMITING CONDITION FOR OPERATION

..— 3 - g 15 b
r— - —

3.2.5 The following DNB related parameters shall be maintained within the
1imits shown on Table 3.2-1:

a. Reactu: Coolant System Tavg'
b. Pregsurizer Pressure
-~ APPLICABILITY: HODE 1 .
A Torm. Flow fAaTE
ACTICN:

With any of the above parameters exceeding 1ts 1imit, restore the parameter t.

within its 1imit within 2 hours or ~educe THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next & hours.

——-— -

SURVEI LLANCE REQUIREMENTS

§.1.5.1

. 2% Each of the parameters of Table 3.2-1 shall be verified to be v ' in
their 1imits at least once per 12 hours.

4252 Ta¢ RLS Frow RATE SHAL BE DETERMINED Ry
MEASUREMENT AT LEAST oNLE PENR |8 MeNTHS,

4.2.£.3 Tue LCS Tomhe feoww RATE L NDICATORS S HALL
Re suRTected o 5 CHANNEL CALTRBRATLON AT

SEQUOYAH - UNIT 1 3/4 2-18
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¥ABLE 3.2-1
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j Keador Coolant Sys"‘"’e,mTaM l—ww Z 378400 qpm # "g‘

DHB_PARAMETERS
LINITS _ 4
4 Loeps In :
PARAMETER ' Operation o 1
Reactor Coolant Systes T, . < 583°%F H
Pressurizer Pressure > 2220 psia® ol
&
|
!

TITRTE ot appVicable during efther o THERMAL POVER rewp fn excess of 5% RATED THERKAL POWER '

per @inuie or & THERMAL POVER step im excess of 10% RATED THERMAL POWER, physics test, or performsmce

of surveiilance requirement 4.2.1.3.5.
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'3/4.2.2 ond 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY
HOT CHANIEL = FQ(2) and F

P re
P 4.2.2 and 2.3 HEAT FOUX WOT CHANNED Fsﬂg', RCE ";’%WRATE AND

BASES

The specifications of this section provide assurance of fuel integrity
Guring Condition I (Noraa) Operation) and I1 (Incidents of Moderate Frequency)
events by: (a) mintaining the calculated ONBR 1n the core at or above design
Guring normal operation and 1n short term transfents, ang (b) 1eiting the

fission gas release, fue) Pellet temperature and €ladding mechanical properties

o within assumed design criterfs.. In sddition, 1miting the peak 1inear
power density during Conditfon 1 events provides assurance that the initia)

conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria limit of 2200°F 13 not exceeded.

The definitions of certain hot channel 2.4 peaking factors as used in
these specifications are as follows:

FQ(Z) Heat Flux Hot Channa) Factor, 1s defined as the maximum ioca)
heat flux on the surface of & fuel rod at core elevation 2 divided
by the average fue) rod h=at flux, allowing for sanufacturing
tolerances on fue) peilet. and rods.

N Nuclear Enthalpy Rise Hot Channe! Factor 1s defined as the ratio of the

1“.9nl of 1inear power along the rod with the highest integrated power to
the average rog power, :

4.2.1 AXIAL FLux FFERENCE (AF

The 1imits on AXIAL FLUX DIFFERENCE assure that the F(2) upper boung
envelope of 2.237 times the normal!zed axfal peaking factor 15 not exceeded
during efther normal operation or i the event of xenon redistribution follow

Provisions for monftoring the AFD on an automatfc basis are derived from
the plant process computer.through the AFD Monitor Alarm. The computer deter-
@ines the one mfiute average of each of the OPERABLE excore detector outputs
and provides an alare Bessage famediately 1f the AFD for at least 2 of 4 or 2
Of 3 OPERABLE .« » Channels are outside the 41lowed Al-Power operating space
a&nd the THERMAL PUWER {s grester than 50 percent of RATED: THERMAL POWER.

The 1imits un heat flux hot channe) factor, m and nuclear
enthalpy rise hot channe) factor ensure that 1) design 1{mits on peak
Tocal power density and minieum DNBR are not exceeded and 2) fn the event
©f & LOCA the peak fuel €lad temperature will not exceed the 2200°F ECCS
acceptance criteria 1imit,

Decenber 23, 1982
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POWER DISTRIBUTION LIMITS hor thanne! Loeroks ]
BASES -

Each of thes“fl measurable but will normally only be determined
periodically &s specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance fs sufficient to insure that the Timits are maintained provided:

8. Control rods in a single group move together with no individual rod

insertion differing by more than % 13 steps from the group demand
position,

b. Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6

€. The control rod insertion 1imits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
\\>DIFFERENCE. fs maintained within the 1imits.

R23

Fzﬂ :R\q be maintained within 1ts 1imits provided conditions a. through
. above are mdintained. As noted on Figures 3.2-3 and 3.2-4, RCS Wow '
an F:H may be “thaded off" against ane another to endure that the caleoylated

1imits of Figur
total flow rate

ow on DNBR
Thus, knowing the “as measured" values o F:H and RCS flow allow for

“trade\off" in excess uf R equal to\].0 for the puhrpose of offsettihg the Rod
Bow DNBRpenalty,

e

December 23, 1982
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The —t-eirwisitrinsr—da r:',,Ju @ function of THERMAL POWER allows
changes in the radial power shape for all permissible rod insertion
limits. r:u will be muintained within its limits provided
conditions a thru d above, are maintained.

When an Fo wmeasurement is taken, both experimental error and
manufacturing tolerance must be allowed for. The 5% is the
appropriate allowance for a full core map taken with the incore

detector flux mapping system and 3% is the appropriate allowance for
manufacturing tolerance.

When rfu is measured, experimental error must be allowed for
and 4% is the appropriate allowance for a full core map taken with the
incore detection system. The specified limit for rﬁu also contains
an BY allowance for uncertainties which mean that normal operation

will result in rfn £ 1.55/1.08. The 8% allowance is based on the
following considerations.

a. abnormal perturbations in the radial power shape, such as
from rod misalignment, effect rf

Fn.

Q

H more cirectly than

b. although rod movement has a direct influence upon limiting
Fo to within its limit, such control is not readily
available to limit rfa, and

c. errors in prediction for control power shape detected during
startup physics test can be compensated for in FQ by
restricting axial flux distributinn. This compensation for
an is less readily available.



core map taken with the
is the

tolerance must be & d for. 5 percent s the riate allowance for a

riate allowance for many ring tolerance.

re detector flux mepping m and 3 percent

” .
The hot channel factor FQ (z) 1s measured perfodically and increased by a

€ycle and height dependent power

factor, W(z), to provide assurance that the

Timit on the hot channe) factor, Fq(z). is met. W(2) accounts for the effects
of normal operation transients and was determined from expected power control
Waneuvers over the full range of burnup conditions 1n the core. The W(2)
function for normal operation {s proviced in the Peaking Factor Limit Report

per Specification 6.9.1.14.

3/4.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratfo 1{eit assures that the radial power distri-
butfon satisfies the design values used in the power capability analysis.
Radial power distridbution measurements are made during startup testing and
periodically during power operation,

The two hour time allowance for operation with a ti11t condition greater

than 1.02 but less than 1.09 {s provi

ded to allow fdentification and cor

- rection of a dropped cr sisaligned rod. In the event such action does not
correct the tilt, the margin for uncertainty on :8 is reinstated by reducing

the power by°3 percent from RATED THERMAL POWER

excess of 1.0,

SEQUOYAH = UNIT 1

r each percent of tilt in
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Fuel rod bowing reduces the value of DNB ratio. Margin has bicn
retained between the DNBR value used in the safety analysis (1.38) and
the WRB-1 correlation limit (1.17) to completely offset the xod bow

penalty.
The applicable value of rod bow penalty is referenced in the FSAR.

Margin in excess of the rod bow penalty is available for plant design
flexibility.



4.2.5 P R

The Y{mits on the DNB related paremeters assure that each of the pare-
®eters are maintained within the normal steady state envelope of operation .
Sssumed 1n the transient and accident analyses. The 11aits are consistent
with the initial FSAR assumutions and been analytically demonstrated
Sdequate to maintain & winfaum ONBR roughout each analyzed transient. .

R23

€ surveillance of these Parameters through fnstrument
readout 1s sufficient to ensure that the parameters are restored within their

Taits following load changes and other expe-ted transient operation.

greater than or equal to the
safety analysis DNBR limit

December 23, 1982
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3/4.4 REACTOR COOLANT SYSTEM

Ei B San
i L. _TWE SREETY AMALYSTS DNBR
BASES i, Y

" 4

3/¢£.4.1 REACTOR COOLANT LOOPS/:ND COOLANT CIRCULATION

. The plant is designed t te-with all reactor coolant loops in opera-
tion, and maintain DNBR above during all normal operations and anticipated
transients. In MODES 1 and 2 with one resctor coolant loor ot in operation
this specification requires that the plant be in at least STANDBY within
1 hour.

In MODE 3, two reactor coolant loops provide sufficient heat removal
capability for rcnovin? core decay heat even in the event of a bank withdrawa)
accident; however, a single reactor coolant loop provides sufficient heat
removal capacity if a bank withdrawal accident can be prevented, i.e., by Rse
opening the Reactor Trip System dreskers. Single failure considerations
require that two loops be OPERAFLE at al) times.

In MODE 4, a single reactor coolant loop or residual heat removal (RHR)
loop provides sufficient heat removal capability ror removing decay heat; but R16
single failure considerations require that at least two loops be OPERABLE.
Thus, if the reactor coolant loops are not OPERABLE, this specification
requires two RHR loops to be OPERABLE.

R16
In MODE 5, single failure considerations require that two RHR loops be ’

OPERABLE.

The operation of one Reactor Coolant Pump or one RHR pump provides adequate
flow to ensure mixing, prevent stratification ang produce gradual reactivity
changes during boron concentration reductions in the Reactor Coolant System.

The reactivity change rate associated with boron reduction will, therefore, be
within the capability of operator recognition and control.

3/8.4.2 and 3/4.4.3 SAFETY AND RELIEF VALVES

The pressurizer code safety valves operate to prevent the RCS from being
pressurized above its Safety Limit of 2735 psig. Each safety valve is designed
to relieve 420,000 1bs per hour of saturated steam at the valve set point.

The relief capacity of a single safety valve is adequate to relieve any over-
pressure condition which could occur during shutdown. In the event that no

SEQUOYAH - . Amendment No. 3&x 84
? vipd Do, September 22, 1988
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( 2.1 _SAFETY LIMITS X
BASES
WKE-I ¢e \ W- dati
2 cond'4ans ou#\'.a:nm ngi [ "\»‘{B.-nl
£.1.1 _REACTOR CORE :

The restrictions of this safety 11sit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
:;uwu to the reactor coolant. Overnesting of the fuel cladding 1s prevented
L Fpls restricting fuel operation to within the nucleate boi1ing regine where the

heat transfer coefficient is large and the cladding surface temperature {3
slightly abuve the coolant saturation temperaturs.

Operstion above the wper boundary of the mucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat trzmsfer
coefficient. ONB is not a directly seasurable parameter during cperation and

THERMAL POWER a wcur Coolant Temperasure and Pre en
Nlatu to 85! fhnugn ﬂ'&' mzi The m;ﬁﬂ n
developed to predict the ONB flux and the locationof DNE Tor axially unifors

and non-uniform heat flux distributions. The local ONB heat flux ratfo, DNBR,
Gefined as the ratio of the heat flux that would cause DNB at a particular
core location to the local heat flux, 1s indicative of the aargin to DNB.

”“’ ;ua.-'ﬂu:o)

eady state operation, norme!

nts is limiteo 1.30 This
95 percent configence leve)
margin to DN r all

s

L]
The curves of Figure 2.1-1 show the loci of points of THERMAL PUWER, Reac~ 4

:.or Coolant System Enuuu and average temperature for which the ninisum ONBR

S no less than or the average enthalpy at the vesse) exit is eauai to
the enthalpy offfsaturated liquid. 3}

the safety analysis DNBR Vimil |

These curves are based on an enthalpy tiot channe) factor, F" o OFf .50

and a reference cosine with a pepk of 1.55 for axial power shape?“ Ar. n‘iZ;

fs include” for an increase in FAH 8t reduced power based on the expression: Ln
‘ ‘an = 1.55 [1+ 0.3 (2-P)) I

where P {s the fraction of RATED THERMA. POWER

These limiting heat flux conditions are higher than those calculated for
the range of all control rods ful ly withdrawn to the maximum allowable contro)
rod insertion assuming the axia) power {mbalance is within the limits of the
f, (delta I) function of the Overtemperature Delta T trip. When the axia) power ““
dbalance is not within the tolerance, the axial power {mbalance effect on the

Overtemperature delta T trips will reduce the setpoints to provide protection
consistent with core safety limits.

SEQUOYAH = UNIT 2 B 2-1 Amendment No. 21, 508

May 5, 1989



£.2 LIMITING SAFETY SYSTEM SETTINGS
BASES

- Y e

Kanual Reactor Trip

The Manual Reactor Trip 15 a redundant channe) to the sutomatic protective
fnstrumertation channels and provides manua) reactor trip capability.

Power Range, Neutron Flux

The Power Range, Neutron Flux channe) high setpoint provides reactor cor:
protection against reactivity excursions which are too rapid to be protected
by temperature and pressure protective circuitry. The low set point provides
redundant protection in the power range for a power excursion beginning from
‘ow power. The trip associated with the low setpoint may be manually bypassed
when P-10 is active (two of the four power range channels indicate a power
level of abov> approximately 10 percent of RATED THERMAL POWER) and is auto-
matically re.nstated when P-10 becomes inactive (three of the four channels
indicate a power level below approximately 9 percent of RATED THERMAL POWER).

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of rod ejection events from any power
leve’. Specifically, this trip complaments the Power Range Neutron Flux
High and Low trips to ensure that the criter’a are met for rod ejection from

partial power. the safety analysis DNBR limit

The Power Range Negative Ra ip provides protection to ensure that the
minimum DNBR is maintained above for control rod drog accidents. At high
power a single or multiple rod drop accident could cause local flux peaking
which, when in conjunction with nuclear power being mairtained equivalent
to turbine power by action of the automatic rod contro: system, could cause
an unconservative local DNBR to exist. The Power Range Negative Rate trip
will prevent this from occurring by tripping the reactor for all single or
multiple dropped rods.

Intermediate and Source Range, Nuclear Flux

The Intermediate and Source Range, Nuclear Flux trips provide reactor
core protection durin? reactor startup. These trips provide redundant protec-
tion to the low setpoint trip of the Power Range, Neutron Flux,ghannels. The
Source Range Channels will initiate a reactor trip at about 10 counts per
second unless manually blocked when P-6 becomes active. The Intermediate

SEQUOYAH = UNIT 2 8 2-3 Revised 08/18/87
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The DNB design basis is as follows: there must be at least a 95
percent probability that the minimum DRER of the limiting red during
Cordition I and II events is greater than or equal to the DNBR limit
©f the DNB correlation being used (the WRB-1 or W-3 correlation in
this application). The correlation DNBR limit is established based on
the entire applicable experimental data set such that there is a 95
percent probability with $5 percent confidence that DNB will not occur
when the minimum DNBR is at the DNER limit, ‘ :



LIMITING SAFETY SYSTEM SETTINGS

BASES

Pressurizer Pressure

.

- The Pressurizer High and Low Pressure trine are provided to Viait the
pressure vange in which reactor operatien 1s peraitied. The High Pressure
trip 15 backed wp by the pressurizer code safety valves for RCS everpressure
grotcction. and is tharefore set lower than the set pressure for these walves

2485 psig). The Low Pressure trip provides protection by tripping the reactor
n the event of 2 Yoss of Pesctor goolant pressure.

Pressurizer Woter Love)

The Prossurizer High Water Leve) trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level %o a volume
sufficient to retain & steam bubble and prevent water relief through the
pressurizer safety valves. WNo eredit was taken for speration of this trip in
the accident analyses; however, its functional capability at the specified
trip setting is required by this specification to enhance the overal)
reliability of the Reactor Protection System.

Loss of Flow

The Loss of Flow trips provide core protection to prevent DNB in the
event of & loss of one or more reactor coolant PUmEps .

Above 11 percent of RATED THERMAL POWER, an sutomatic reactor trip will
occur if the flow in any two Toops drop below 89% of nominal full Yeep low.
Above 36% (P-&) of RATED THERMAL POVWER, automatic reactor trip will secur if
the flow in any single 1oop drops below 89% of nominal full loop flow.
atter trip will prevent the minimum value of the DHBR from going below T

during normal operational transients and anticipated transients when 3 00ps
gre in operation and the Overtemperature delta T trip set point is adjusted to
the value specified for all loops in operation. With the Overtemperature
delta T trip set point adjusted te the vaiue specified for 3 loop operation,
the P-8 trip at 76% RAT%D THERMAL POWER will prevent the minimum value of the

DNBR from going below during normal eperational transients and anticipated
transients with 3 loops{in operation.

the safety analysis DNBR limit

SEQUOYAH = UNIT 2




i ACTIVITY R YSTEM

R0D DROP TIME 2.7

- ——— - — —

-Lmnhs'gg_n_u'rr;'gu FOR OPERATION 7 Py

3.1.3.4 The individua) Tull length (shutdown and control) ‘(op time from .0

the fully withdrawn position” shall be less than or equal to seconds from
beginning of decay of stationary gripper coil voltage to dashpot entry with:

a.
b.

Tavg greater than or equal to 541°F, and
A1l reactor coolant pumps operating.

APPLXCAslngY: Modes 1 and 2.

ACTION:

With the drop time of any full length rod determined to exceed the
above limit, restore the rod drop time to within the adove limit
prior to proceeding to MODE ) or 2.

With the rod drop times within limits but determined with 3 reactor
coolant pumps operating, operation may proceed provided THERMAL

;OVE: is restricted to less than or equal to 71X of RATED THERMAL
OWER.

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod drop tim» of full length rods shall be demonstrated through
measurement prior to reactor criticality:

&.
b‘

For all rods following each removal of the reactor vessel head,

For specifically affected individual rods following any maintenance
on or modification to the control rod drive system which could

~ affect the drop time of those specific rods, and

20
At least once per 18 months.* r r

*For cycle 1, this surveillance s to be completed before the next cooldown lR2°
or by August 5, 1983, whichever is earlier,

#Fully withdrawn stail be the condition where shutdown and control banks are 8
at & position within the interval of >222 and <231 steps withdrawn, inclusive. R®

SEQUOYAH = UNIT 2 3/4 1-19 Amendment No. 20, 98
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3/8.2.3 NUCLEAR ENTHALPY HoT CHAWNEL FACTOR - PN

R_DISTRIBUTION LIMIY 3.2.3 F‘,: shall be limited by the of
Ly FLONEATEND ¥ -Fo!low'mi rda+:'onsh»'f.‘

* LIMITING CONDY' " | FOR OPERATION

3.2.3 The ination of fcated Reac Coolant Sys (RFS) tota)
Ov rate and B, ': shall intained widthin the regions of allowable oot
operNgtion shown o fgure 3.2-3

bt

r 4 loop operation:

F;,'.f =/.55 Q._o+"2.3a.o-p)

APPLICABILITY: MODE 1

ACTION:

th the combipation of RCS Bota) flow r
of\qcceptable operation shown Figure 3.

Insert 2

ux = High
ual to S5% RATED THE

Y
SEP2819s3 - bk
Amendment No. 21
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With Py exceeding its limit:

|
1§

a. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High Trip
Setpoints to g 55% of RATED THERMAL POWER within the next ¢

hours,

b. Demonstrate thru in-core mapping that gra is within its limit
within 24 hours after exceeding the limit or reduce THERMAL POWER
to less than 5% of RATED THERMAL POWER within the next 2 hours,

and

c. Identify and correct the cause of the out of limit condition
Prior to increasing TERMAL POWER above the reduced limit
required by a. or b. above; subsequent POWER OPERATION nay
proceed provided that {fﬂ is demonstrated through in-core
mapping to be within its limit at a nominal 50% of RATED THERMAL
POWER ptior to exceeding this THERMAL POWER, at a nominal 75% of
RATED THERMAL POWER prior to exceeding this THERMAL power and
within 24 hours after attaining 95% of greater RATED THERMAL
POWER. |



1imits, oM reduce THE POWER to
within next 2 hours)

( - SEQUOYAH = UNIT £ : 3/8 29
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ZURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable. "~

4.2.3.2 rz, shal) be determined to be within fts 1fait by using the movable
incore detectors to obtain a power distribution map:

8. Prior to operation above 75X of RATED THERMAL POWER after each fue)
Toading, and

b. At least once per 31 Effective Full Power Days.

€. The measured F:H shall be increased by 4% for measuresent
uncertainty.

-



(

R DISTR N LIM(T

SURVEILLANCE REQUIREMENTS (Continvec)
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POWER DISTRIBUTION LIMITS
3/8 2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

2.2.5 The following DNB related parameters shall be maintained within the
Timits shown on Table 3.2-:

8. Reactor Coolant System chg'

b. Pressurizer Pressure. £ SrEY—
ks —— 0. Kencaor Cooe prt 1
APPLICABILITY: MODE 1. Tomwe Hae RAre

ACTION:

With any of the above parameters exceeding its limit, restore the parameter to

within 1ts 1imit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

SURVETLLANCE REQUIREMENTS
¢.2.5. |

M-gep £ach of the parameters of Table 3.2-)1 shal) be veri“ied to be within
their 1imits at least once per 12 hours.

> =N
U282 Tuc LLS Frow nare SHALL BE DETERMEME
BY MEWSUREMENT AT LPAST pNeE Pt 18 monT™ S,

42,63 Twe RES vomhe Flow RATE TADICATZRS SHAL
RE SUBIECTED TO A CRANNEL CALT BRATIDN AT

LERST DNCE Pele 18 MONTHS,

SEQUOYAH = UNIT 2 3/4 2-16



IMAGE EVALUATION
TEST TARGET (MT-3)
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IMAGE EVALUATION
TEST TARGET (MT-3)
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TABLE 3.2-1
DNB_PARAMETERS >
LIMITS
- 4 Loops In
PARAMETER ; Operation
Reactor Coolant System b < S83°F
Pressurizer Pressure > 2220 psia® :

Reador Cpo‘an{' SYS"’CMFW Lore > 378400 9pm #

ramp in excess of 5X of RATED THERMAL

*Limit not applicable during efther a THERMAL POWER
POWER per minute or a THERMAL POWER step  in excess of 10X of RATED THERMAL POWER, physics

_test, or performance of surveillance requirement 4.1.1.3.0,

l# InduJeS a 359, flow meacurement cmnr"’n:nl’.r“

N,

...-



'3/4.2.2 ond 3/4,2.8 HEAT FLUX AND NUCLEAR ENTHALPY

HOT CHANNEL =F@(2) and FN,

4. TR MITS

BASES _,":-..‘ b4ig .

The speci‘ ications of this section provide assurance of fuel fntegrity

- @uring Condition J (Normal Operation) and II (Incidents of Moderate Frequency)

events by: (a) maintaining the calculated DNBR in the core at or above design
during normal operation and 1n short term transients, and (b) Vimiting the
fission gas release, fue) pellet rature and cladding mechanica) properties
to within assumeg design criteria. In addition, V1imiting the peak 1inear
power density during Conditfon I events provides assurance that the inftia)

conditions assumed for the LOCA analyses are met and the ECCS acceptance
criteria 1imit of 2200°F 1s not exceeded.

The definitions of certain hot channel and peaking factors ai used in
these specifications are as follows:

FQ(Z) Heat Flux Hot Channe! Factor. 1s defined as the maximum loca)
‘heat flux on the surface of a fuel rod at core elevation Z divided

by the average fuel rod heat flux, allowing for manufacturing
tolerances on fuel pellets and rods. .

:zg Nuclear Enthalpy Rise Mot Channe) Factor 1s defined &8s the ratio of the
e

gral of 1inear power along the rod with the highest integrated power to
the average rod power. '

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

The Vimits on AXIAL FLUX DIFFERENCE assure that the FQ(Z) upper bound
envelope of 2.237 times the normalized axia) peaking factor s not exceeded

during efther pormal operation or in the event of xenon redistribution follow
ing power changes. :

Provisions for monitoring the AFD on an automatic basis are derived from
the plant process computer through the AFD Monitor Alarm. The computer deter-
mines the one minute average of each of the OPERABLE éxcore detector outputs
and provides an alarm message fmmediately 1f the AFD for at least 2 of 4 or 2
of 3 OPERABLE excore channels &re outside the allowed Al-Power operating space
and the THERMAL POWER s greater than 50 percent of RATED THERMAL POWER,

The 1imits on ‘hut flux hot channe) factor, [RE O\ TLOWreey and nuclear

€ design limits on peak
local power density and minimum DNBR are not exceeded and 2) in the event

of a LOCA the peak fuel clad temperature will not exceed the 2200°F ECCS

SEQUOYAH = UNIT 2 B 3/4 2-1 Azendment No. 21
SEP 2 94383
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BASES

> A

[ i

Each of these'is measurable but will normally only be determined
periodically as specified in Specifications 4.2.2 and 4.2.3. This periodic
surveillance s sufficient to insure that the limits are maintained provided:

8. Control rods in a single group move together with no individua) rod’

insertion differing by more than 4+ 13 steps from the group demand
position,

b. Control red groups are soqhenccd with overlapping groups as described
in Specification 3.1.3.6.

€. The control rod insertion 1imits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
D;FFERENCE. is maintained within the limits.

d. ®ove are main
and F, \nay be "traded. off" against one a
DNBR wil) hat be below t
ction of THERMAL POWER al

flow rate a Fxﬂ are meadyred, no additional

ification 3.2>3 and used in
This valuesis the value
luences par ers other than DNER, e.g.

a penalty for Rod Bow on DNB
AH and RCS Now allow for
rpuse of offsetting the Rod

Bow DNBR ‘penalty.

SEP 2 9 1983 '
SEQUOYAH = UNIT 2 B 3/4 2-2 Amendment No. 21
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INSERT 4
LTMIT

The s-i-uutbou-ta-r"n/;o a function of THERMAL POWER allows
changes in the radial power shape for all permissible rod insertion
limits. r“,, will be maintained within its limits provided
eondition. @ thru 4 above, are maintained.

When an Fo measurement is taken, both experimental error and
manufacturing tolerance must be allowed for. The 5% is the
appropriate allowance for a full core map taken with the incore

detector flux mapping system and 3% is the sppropriate allowance for
- manufacturing tolerance.

When rfn is measured, experimental error must be allowed for 7
and 4% is the appropriate allowance for a full core map taken with the
incore detection system. The specified limit for r“ also contains
an 8% allowance for uncertainties which mean that nornal operation

will result in ’”H £ 1.55/1.08. The 8% allowance is based on the
following considcrations.

a. abnormal perturbations in the radial power shape, such as
from rod misalignment, effect PV

4H more directly than
Fo.
Q

b. although rod movement has a direct influence upon limiting
Fo to within itr limit, such control is not readily
available to limit FNB, and

c. errors in prediction for control power shape detected durirg
startup physics test can be compensated for in FQ by
restricting axial flux distribution. This compensation for
Qfﬂ is less readily available.



The hot channel factor FQ (z) 1s measurad perfodically and increased by a
cycle and height dependent pover factor, W(z), to provide assurance that the
1imit on the hot channel factor, Fq(z). is met. W(2) accounts for the effects
of normal operation transients and was determined from expected power control
maneuvers over the full range of burnup conditions in the core. ' The W(2)
function for normal operation is provided in the Peaking Factor Limit Report
per Specification 6.9.1.14. ¢

3/8.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratio 1imit assures that the radial power distri-
bution satisfies the design values used in the power capability analysis.
Radial power distribution measurements are made during startup testing and
periodically during power operation.

The two hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow fdentification and cor-
rection of a dropped or misaligned rod. In the event such action does not
correct the tilt, the margin for uncertainty on F, 1s reinstated by reducing
the power by 3 percent from RATED THERMAL POWER fgr each percent ef tilt in
excess of 1.0,

SEP 2 91983
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Fuel rod bowing reduces the value of DNB ratio. Margin has been
retained between the DNBR value used in the safety analysis (1.38) and
the WRB-1 correlation limit (1.17) teo completely offset the rod bow

penalty.
The applicable value of rod bov penalty is referenced in the FSAR.

Mzrgin in excess of thc rod bow penalty is available for plant design
Llexibility.



R DISTR ON LIMIT
n =

4. PA R -

The 1imits on the DNB related parameters assure that each of the para-
... meters are maintained within the norma) steady state envelope of operation
“=- assumed fn the transient and accident analyses. The limits are consistent

with the fnitia) FSAR assumptions and been analytically demonstrated
adequate to maintain a einioum m%hnughout each analyzed transient.

greater than or equal to the
2ufety analysis DNBR limit

( | SEP2 8183
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“operation, and maintain DNBR abov

3/4.4_ REACTOR COOLANT SYSTEM
BA'IS

g

3/4 4.1 REACTOR COOLANT !"%S AND COOLANT CIRCULATION

The plant is designed to opergte with all reactor coolant loops in
during all normal operations and
anticipated transients. In MODES 1 and 2 with one reactor coolant loop not in

eration this specification requires that the plant be in at least HOT
STANDBY within 1 hour.

In MODE 3, two reactor coolant loops provide sufficient heat remova)
capability for ronovin? core decay heat even in the event of a bank withdrawal
accident; however, a s ngle reactor coolant lToop provides sufficient heat
removal capacity if a bank withdrawa) accident can be prevented, i.e., by
opening the Reactor Trip System breakers, Single failure considerations
require that two loops be OPERABLE at all times.

In MODE 4, a single reactor coolant loop or residual heat remova) (RHR)
loop provides sufficient heat removal capability for removing decay heat; but
single failure considerations require that at least two Toops be OPERABLE.
Thus, if the reactor coolant Toops are not OPERABLE, this specification
requires two RHR loops to be OPERABLE.

In MODE & single failure considerations require that two RHR loops be
OPERABLE.

The operation of one Reactor Coolant Pump or one RHR pump provides adequate
flow to ensure mixing, prevent stratification and produce gradual reactivity
changes during boron concentration reductions in the Reactor Coolant System.

The reactivity change rate associated with boron reduction will, therefore, be
within the capability of operator recognition and control.

SEQUOYAH - UNIT 4 4-] Amendment No. 75
v 5 el September 22, 1988
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ENCLOSURE 2
PROPOSED TECHNICAL SPECIFICATION CHANGE
SEQUOYAH NUCLEAR PLANT UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
© (TVA-SQN-TS-89-33)

DESCRIPTION AND JUSTIFICATION FOR
VANTAGE 5 HYBRID FUEL UPGRADE



e el SR e S R

ENCLOSURE 2

ripti f Change

The Tennessee Valley Authority (TVA) plans to refuel and operate Sequoyah
Nuclear Plant (SQN) Units 1 and 2 with Vantage 5 Hybrid (VSH) fuel that
incorporates low-pressure-drop zircaloy grids and removable top nozzles,
integral fuel burnable absorbers, and extended burnup capabilities. This
upgreded fuel will also contain debris filter bottom nozzles, snag
resistant gride, and standardized pellets. The evaluations performed for
this fuel upgrade accommodate the effects from the following modifications
planned for the Cycle 4 outages for each uait:

1. Resistance temperature detector bypass elimination
2. Eagle 21 digital protection system

3. Upper head injection removal

4, Boron injection tank removal

5. New steamline break protection

6. Reactor trip on steam flow/feed flow mismatch

As a result of this fuel upgrade, TVA proposes to modify the SQN Units 1
and 2 technical specifications (TSs) to revise the bases for safety limits
to change the W-3 correlation to the WRB-1 correlation and to revise the
associated departure from nucleate boiling ratio (DNBR) limits; to revise
TS 3.1.3.4 to incorporate a new rod drop time of less than o~ equal to
2.7 seconds; to revise TS 3.2.3 to delete the rod bow penalty as a
function of burnup in the Fﬂg (Nuclear Enthalpy Hot Channel Factor)
equation and delete Figure 3.2-3; and revise Table 3.2-1 of TS 3.2.5 to
define departure from nucleate boiling (DNB) related reactor coolant
system (RCS) total flow rate limit, including uncertainties, to be
378,400 gallons per minute (gpm).

Reason for Change

The change of the W-3 correlation to the WRB-1 correlation and the
revision to the design DNBR limits in the bases of the safety limits and
the increase in the minimum rod drop time are required to allow
implementation of the improved fuel design for V5H fuel. The deletion of
rod bow penalty as a function of burnup in the FXH equation and

deletion of Figure 3.2-3 reflect new evaluation methodologies for the
effect of fuel rod bow on DNB. The new methodologies provide a basis to
eliminate unnecessary power distribution penalties and to simplify the
specification. Relocation of the RCS flow rate requirement from TS 3.2.3
to TS 3.2.5 is also the result of new evaluation methodologies for the

effect of rod bow on DNB. This change clearly defines the DNB flow
parameter limit,
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In summary the proposed changes are primarily the result of the following
three items:

1. Use of a new DNB correlation

2. Increased rod drop time because of the reduced guide tube diameter for
V5H zircaloy grids

3. Incorporation of current methodology to assess the rod bow penalty

Justification for Change

As discussed in the safety evaluation for the fuel upgrade (Enclosure 4),
the previously reviewed and licensed safety limits for SQN are met with
the upgraced fuel. The new fuel design has provided satisfactory
operational performance in fuel assembly demonstration programs since the
early 1980s. The V5H fuel is both mechanically and hydraulically
compatible with the current SQN fuel assemblies, control rods, and reactor
internals interfaces.

The V5E fuel satisfies the current design bases for SQN, and it meets
design requirements for hydraulic stability and structural integrity under
seismic/loss of coolant accident (LOCA) loads, with margine comparable to
17 x 17 ETD (standerd) fuel assemblies. Nuclear characteristics are
comparable within the range normally seen from cycle to cycle because of
fuel management effects.

No change in fuel rod design criteria, methods, or model is necessary with
transition to VSH, with the exception of a new DNB correlation. Based
upon the information provided in the evaluation, the SQN plant operational
limits will be satisfied with the proposed changes.

The evaluation considered the effects of the proposed TS changes on the
following areas:

1. Mechanical, nuclear, and thermal~hydraulic fuel ascembly design
2. Non-LOCA accidents

3. LOCA accidents

4. Environmental consequences of accidents

These areas have been evaluated for the impact of all proposed changes,
including the transition core effects (with a mixed core fuel loading with
both V5H and 17 x 17 STD fuel). The required analyses, as described in
the fuel upgrade evaluation, were performed by Westinghouse Electric
Corporation using methods and procedures previously approved by NRC.

DNB Correlation Change

The calculational methods currently used for 17 x 17 STD fuel
assemblies and described in the SQN Final Safety Analysis Report
(FSAR) are applicable to VSH fuel assemblies, except for the DNB
correlation. The new correlation basis for DNB performance is the
WRB~1 correlation.
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The WRB-1 correlation established a DNB limit that provides for the
margin of safety required by the current FSAR (i.e., DNB will not
occur on at least 95 percent of the limiting fuel rods during normal
and operational transients and any transient condition arising from
faults of moderate frequency at a 95 percent confidence level). The
WRB-1 correlation takes credit for the significant improvement in the

accuracy of the critical heat flux predictions over previous DNB
correlations.

Increased Kod Drop Time

The V5H fuel design incorporates a snag resistant, low-prossure-drop
zircaloy grid. The zircaloy grid will prc <fe for an enchanced
performance relative to the current 17 x ' 'TD fuel used at SQN.

Utilization of zircaloy as @ grid material instead of Inconel reduces
the source of cobalt in the core. Consequently, radiation fields
caused by the transport of activated cobalt should be lower. The
snag-resistant feature results from outer grid straps that are
modified to reduce the potential for grid damage and assembly hang-up
from assembly interactions during fuel assembly removal. The

zircaloy grid also contains features that min(mize hydraulic
resistance,

In order to maintain mechanical compatibility between the VSH grid
and guide tube, a reduction in the VS5H guide tube diameter was
required. The allowable rod drop time of TS 3.1.3.4 must be
increased because of the increased dashpot effect resulting from the
guide tube diameter reduction.

limination of Rod Bow Penalt

Fuel rod bow has been observed in Westinghouse cores. The JC.enomeng
of fuel rod bowing must be accounted for in the DNB safety analyses
of Condition I and II events. The current licensing basis offsets
the DNB effects of rod bow by partially accommodating it with margin
in the W-3 correlation. The remainder of the rod bow penalty is
applied as & penalty on the PKH evaluation,

New statistical mathods have been developed by Westinghouse that
verify that the past treatment of rod bow penalty provided an
overestimation of the effects on DNB. Application of the new methods
to SON for the etandard and the VSH fuel products has verified the
reduction in rod bow penalty. The reduction allows for accommodation
of the entire penalty in the establishment of the safety limit DNBR,
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The requested change to SQN T§ 3.2.3 will remove an unnecessary power
peaking penalty and simplify the format of the specification. The
current specification format includes RCS flow not only to maintain
the minimum required RCS flow but also to provice for an additional
offset against rod bow penalty. The use of RCS flow to compensate
for rod bow penalty will no longer be required.

The flow limit (and its associated uncertainty factor) as it relates
to DNB will be moved to TS 3.2.5, DNB parameters, as discussed
below. Similar TS changes related to rod bow penalty have been
performed for Farley Units 1 and 2, North Anna Units 1 and 2, Beaver
Valley Unit 1, and Salem Unit 2.

Definition of DNB Parameter RCS Flow Limit

The RCS flow limit and its associated uncertainty factor have been
moved to TS 3.2.5, DNB parameters, which now establishes & minimum
allowable RCS flow to prevent violation of the safety limit DNB
during normal operation and accident conditions.

The minimum flow rate is based on a thermal design flow rate of
365,600 gpm plus the application of a correction for measurement
uncertainties (minimum flow rate = 365,600 gpm x uncertainty
factor). The uncertainty factor of 3.5 percent is based on flow
measurement uncertainties and feedweter venturi fouling. Therefore,
the RCS flow limit for SQN's unite is 365,600 gpm x 1.035, or
378,400 gpm.

Environmental Impact Evaluation

The proposed change request does not involve an unreviewed environmental

question because operation of SQN Units 1 and 2 in accordance with this
change would not:

1.

Result in a significant increase in any adverse environmental impact
previously evaluated in the Final Environmental Statement (FES) as
modified by the Staff's testimony to the Atomic Safety and Licensing
Board, supplements to the FES, environmental impact appraisals, or
decisions of the Atomic Safety and Licensing Board.

Result in a significant change in effluents or power levels.

Result in matters not previously reviewed in the licensing basis for
SQN that may have a significant environmental impact.
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Significant Hazards Evaluation

TVA has evaluated the proposed TS change and has determined that it does
not represent a significant hazards consideration based on criteria
esteblished in 10 CFR 50.92(c). Operation of SQN in accordance with the
propoied amendment will not:

(1)

(2)

(3)

Involve a significant increase in the probability or consequences of
an accident previously evaluated.

The evaluations of the mechanical, nuclear, and thermal-hydraulic
design effects support the conclusion that the requested changes are
within the current design criteria established in the FSAR.
Consequently, no new mechanisms have been introduced to increase the
probability of a previously analyzed accident occurring., The
accident evaluations (both LOCA and non-LOCA) exhibit results that
maintain the confidence level in the physical integrity of the
fission product boundaries as defined in the FSAR. Therefore, the
consequences of the accidents do not increase.

Create the possibility of a new or different kind of accident from
any previously analyzed.

The evaluations performed established that the FSAR design criteria
and system responsee during normal and accident conditions are
bounding with respect to the proposed changes. The changes will not
affect the function of any protection system, and they will not
introduce hardware that is different in design criteria

requirements. Therefore, no new mechanisms have been introduced that
would create the possibility of a new or different kind of accident
from those previously analyzed.

Involve a significant reduction in a margin of safety.

The evaluations performed addressed all design criteria and accident
analyses. In performing the evaluations, the safety limits
established by the FSAR and TS were not modified such as to reduce
the difference between the safety limit and the limit defined as the
failure point of a fission product boundary. Therefore, the marging
that were assumed in the accident analyses remain bounding for the
proposed changes.
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1.0 INTRODUCTION AND SUMMARY

It is planned to refuel and operate the Sequoyah Nuciear Plant Units 1 and 2 with Westinghouse
fuel employing advanced fuel product features. As a result, future core loadings will have fuel
assemblies that incorporate & low pressure drop Zircaloy grid, Removable Top Nozzles, Integral
Fuel Burnable Absorber and extended burnup capability. This upgraded fuel feature is known as
VANTAGE 5 Hybrid (VANTAGE SH) and has been submitted as Addendum 2-A (Reference 1)
to the "VANTAGE 5 Reference Core Report,” WCAP-10444-P-A (Reference 2). In addition to
the above features, future Sequoyah reloads will also contain Debris Filter Bottom Nozzles, snag
resistant grids and standardized peliets; these additional features have been implemented in other
Westinghouse reload cores and do not require prior NRC approval since safety evaluations have
shown that a 10CFR50.59 determination can be made for these design features. A brief summary
of the upgraded fuel features are given below.

VANTAGE SH Assembly - The VANTAGE 5H fuel assembly design evolved from the current
VANTAGE 5, Optimized (OFA) and Standard (STD) fuel assembly designs. It is based on
substantial design and operating experience. Design features from each of these previous designs
are incorporated into the VANTAGE SH fuel assembly design. The most significant VANTAGE
SH design change is the use of Zircaloy grids with 0.374 inch OD standard fuel rods. To
accommodate the Zirc grids, the VANTAGE SH thimble tube diameter was modified to be the
same as the 17x17 OFA or VANTAGE § fuel.

Removable Top Nozzle (RTN) - The RTN differs from the current design in two ways: & groove

is provided in each thimble thru-hcle in the nozzle plate to facilitate attachment and removal; and
the nozzle plate thickness was reduced to provide additional space for fuel rod growth. In
conjunction with the RTN, a long tapered fuel rod bottom end plug is used to facilitate removal
and reinsertion of the fuel rods.

Integral Fuel Burnable Absorber (IFBA) - The IFBA features a zirconium diboride coating on the

fuel peliet surface on the central portion of the enriched UO, fuel stack. In a typical reload core,
approximately one third of the fuel rods in the feed region are expected to include IFBAs. IFBAs
provide power peaking and moderator temperature coefficient control.
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Extended Burnup - The VANTAGE SH fuel design will be capable of achieving extended burnups.
The basis for designing to extended burnup is contained in Reference 3.

Debris Filter Bottom Nozzle (DFBN) - This bottom nozzle is designed to inhibit debris from

entering the active fuel region of the core and therchy improves fuel performance by precluding
debris related fuel failures. The DFBN is a low profilc bottom nozzle design made of stainless
steel, with reduced plate thickness and leg height to provide additional space for fuel rod growth.
The DFBN is structurally and hydraulically equivalent to the existing standard bottom nozzle.

Snag-Resistant Grids < The snag-resistant grids contain outer griG straps which are modified to
prevent assembly hangup from grid strap interference during fuel assembly removal. This was
accomplished by changing the grid strap corner geometry and the addition of guide tabs on the
outer grid strap.

Standardized Fuel Pellet - The standardized pellet is a refinement to the current pellet designs
with the objective of improving manufacturability while maintaining or improving performance.

This design incorporates a reduced peliet length and modification to the previous dish size. The
chamfer feature which was included in the peliets for Sequoyah Unit 2 will be introduced for
Sequoyah Unit 1.

The Sequoyah Units 1 and 2 Plant Safety Evaluation (PSE) is to serve as a reference safety
evaluation/analysis report for the region-by-region reload transition from the present Sequoyah
Unit 1 and Unit 2 cores to a core containing the above upgraded features.

The PSE utilizes the standard reload design methods described in Reference 4 and will be used

as a basic reference document in support of future Sequoyah Units 1 and 2 Reload Safety
Evaluations (RSEs) for upgraded fuel reloads. Sections 2.0 through 5.0 of the PSE provides the
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tesults of the Mechanical, Nuclear, Thermal and Hydraulic and the Accident Evaluations.
Appendix A gives a summary of the changes to the Technical Specifications required and the
corresponding change pages. The Significant Hazards Evaluation and the Nucicar Safety Evaluation
Checklist are provided in Appendices B and C respectively.

Consistent with the Westinghouse standard reload methodology, Reference 4, parameters are
chosen to maximize the applicability of the PSE evaluations for future cycles. The objective of
subsequent cycle specific RSEs will be to verify that applicable safety limits are satisfied based on
the reference evaluation/analyses established in this safety evaluation.

The results of evaluation/analysis described herein lead to the following conclusions:

1. The Westinghouse fuel assemblies containing VANTAGE 5H and the additional
upgraded fuel features for the Sequoyah Units are mechanically compatible with
the current fuel assemblies, control rod and reactor internals interfaces. The current
design bases for Sequoyah Units 1 and 2 have becn changed as described in this
report to accommodate the VANTAGE SH design.

2. Changes in the nuclear characteristics due to the transition to upgraded fuel will
be within the range normaliy seen from cycle to cycle due to fuel management

effects.

3. The upgraded reload fuel assemblies a.e hydraulically compatible with the fuel
assemblies from previous reload cores.

4. The core design and safety analyses results documented in this report show the
core's capability for operating safely for the rated Sequoyah design thermal power.

5. Previously reviewed and licensed safety limits are met when the Sequoyah Units
are reloaded with upgraded fuel as described in this report. Plant operating
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limitations given in the Technical Specifications will be satisfied with the proposed
changes noted in Appendix A of this report. A reference has been established upon
which to base Westinghouse reload safety evaluations for future reloads with the
upgraded fuel features.
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2.0 DESIGN FEATURES
2.1 Introduction

The mechanical design of the upgraded fuel assemblies for Sequoyah Units 1 and 2 is the same as
previous reload fuel assemblies except the upgraded fuel assemblies will incorporate several fuel
design improvements. These improvements include the VANTAGE SH design features described
in Section 1 with the addition of Debris Filter Bottom Nozzles, snag-resistant grids and standardized
fuel pellets.

22 VANTAGE SH Fuel Assembly

The primary mechanical difference between the 17x17 VANTAGE 5H design relative to the 17x17
STD fuel currently in the Sequoyah Units is the use of the VANTAGE SH Zircaloy grid. A
comparison of the STD and VANTAGE SH fuel assembly design parameters is given in Table

2-1. Figure 2-1 demonstrates the similarity of the two designs and shows a comparison of overall

dimensions.

‘Comparative fuel assembly flow testing pressure drop results indicate that the VANTAGE SH and
the STD 17x17 fuel assembly are hydraulically equivalent. Full assembly testing has confirmed
that the VANTAGE 5H fuel assembly has hydraulic stability and that the fuel rod contact wear
with the spacer grids is within the allowable design limits.

The major components that determine the structural integrity of the fuel assembly are the grids.
Mechanical testing and analysis of the VANTAGE 5H Zircaloy grid and fuel assembly have
demonstrated that the VANTAGE SH structural integrity under seismic/LOCA loads will provide
margins comparable to the STD 17x17 fuel assembly design and will meet all design bases.

2.3 VANTAGE 5H Zircaloy Grid

The VANTAGE 5H Zircaloy grid is based on the OFA Zircaloy grid design and operating
experience. The grid strip thickness, type of strap welding, basic mixing vane design and pattern,
method of thimble tube attachment, type of fuel rod support (6 point), material and envelope are
identical to the OFA Zircaloy grid.
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In order to demonstrate early performance of the Zircaloy grid design, fuel assembly demonstration
programs were conducted inserting OFA fuel assemblies containing Zircaloy grids into 1414, 15x15
and 17x17 cores. Subsequent to the satisfactory performances observed in these programs, the OFA
with Zircaloy grids were loaded and have ope.ated successfully since the early 1980's in many
Westinghouse cores. This experience is documented in Reference 5. Relative to the OFA grid,
the VANTAGE SH grid includes features that minimize hydraulic resistance while maintaining
required structural capability. This evaluation of the VANTAGE SH grid performance is based on
the extensive design and irradiation experience with previous grid designs and full grid testing
completed with the VANTAGE 5H grid design.

24 Fuel Rod Performance

The 0.374 inch OD fuel rod used in the VANTAGE 5H fuel assembly is the same as that used
in the Sequoyah 17x17 STD fuel assemblies. The design basis, methodology, and models are the
same as those previously described in References 2 and 3 with the exception that the NRC
approved Westinghouse fuel performance models in Reference 6 are being used. No changes in
fuel rod design criteria, methods or models are necessary because of the transition to VANTAGE
SH fuel.

2-2



( FIGURE 2-1

Comparison of the 17X17 VANTAGE 5H Fuel Assembly
and the 17X17 STD Fuel Assembly
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TABLE 2-1

Comparison of 17X17 Standard

and VANTAGE 5 Hybrid Fuel Assembly

Fuel Assembly Overall Length, inch

Fuel Rod Overall Length, inch
Assembly Envelope, inches
Fuel Rod Pitch, inch

Number of Fuel Rods/Assembly

Number of Guide Thimbles/
Assembly

Number of Instrumentation
Tube/Assembly

Fuel Tube Material

Fuel Tube Clad OD, inch
Fuel Rod Clad Thickness, inch
Fuel Clad Gap, mil

Fuel Pellet Diameter, inch

Fue! Rod End Plugs

Fuel Pellet Length
Enriched fuel, inch
Unenriched fuel, inch

Mechanical Design Parameters

Standard
159.8

151.6
8.426
0.496

264

24

Zirc-4
0.374
0.0225

6.5

0.3225

Standard

0.387
NA

24

YANTAGE SH

160.0
152.2
8.426
0.496

264

24

Zirc-4
0.374
0.0225

6.5
(uncoated

pellets)

0.3225
(uncoated

pellets)
Tapered

0.387
0.545



TABLE 2-1 (Cont)

Comparison of 17X17 Standard
and VANTAGE § Hybrid Fue! Assembly
Mechanical Design Parameters

Standard YANTAGE SH

Relative Clad Thickness/ 1.0 1.0
Diameter Ratio
Relative Moderator/Fuel 10 1.0
Ratio for Assembly
Relative UO9/Rod 1.0 1.0
Guide Thimble Material Zirc-4 Zirc-4
Guide Thimble OD, inch 0.482 0.474
Guide Thimble Wall 0.016 0.016
Thickness, inch
Grid Material Inner Inconel Zirc-4
Mid Grid (6)

Edgss Modified Wo Yes
Grid Material, End Inconel Inconel
Grids (2)
Grid Types Utilized

Inconel Mid Grids Yes No

Zircaloy Mid Grids No Yes

Inconel Top & Bottom Grids Yes Yes
Inner Spring (Mid Grids) Vertical Non-Vertical

25



TABLE 21 (Cont)

Comperison of 17X17 Standard
and VANTAGE 5 Hybrid Fuel Assembly
Mechanical Design Parameters

Grid Fabrication
Inconel Grids

Ziresloy Mid Grid

Standard

Brazed joining
of interlocking
stamped straps

None

YANTAGE SH
Brazed )oining
of interlocking
stamped straps

Laser weld
joining of
interlocking
stamped straps

Grid/Guide Thimble Attach. Thimbles bulyed Thimbles bulged

Inconel Grids together with together with

sleeves prebrazed sleeves prebrazed

Grid/Guide Thimble Attach.

Zircaloy Mid Grids None Thimbles bulged
together with
sleeves laser
prewelded to
straps

Top Nozzle Welded stainless Removable

steel Standard si. aless steel
reduced height
removable design

Compatible with Fuel Yes Yes

Handling Equipment
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30 NUCLEAR DESIGN
3.1 Introduction and Summary

This section provides an assessment of the nuclear design impact from the upgrade in fuel product
from 17x17 STD 10 17x17 VANTAGE SH for the Sequoyah units. The fuel design changes
impacting nuclear design result from the incorporation of Zircaloy grids, IFBA and increased
discharge burnup. The effect of these changer on the core physics characteristics are small and
explicitly modeled in the neutronics codes. The specific values of core safety parameters, ep
power distributions, peaking factors, rod worths, are primarily loading pattern dependent. The
variations in the loading pattern dependent safety parameters are also expected to be typical of the
normal cycle 1o cycle variations for the standard fuel reloads. No change in Technica Specifications
related to core neutronics belavior result as a consequence of the upgrade in fuel product.

In summary, the change from the current all standard fuel core to & core containing the upgraded
fuel product will not cause changes to the current Sequoyah FSAR nuclear design bases.

3.2 Methodology

No changes to the nuclear design philosophy or methods are necessary because of the upgraded
fuel product. The reload design philosophy includes the evaluation of ihe reload core key safety
parameters which comprise the nuclear design dependent input to the FSAR safety evaluation for
each reload cycle. This philosophy is described in Reference 4. These key safety parameters will
be evalueted for each Sequoyah reload cycle. If one or more of the parameters fall outside the
bounds assumed in the safety analysis, the affected transient will be re-evaluated and the results
documented in the RSE for that cycle.

3.3 Design Evaluation
The 0.374 inch diameter fuel rod has had extensive nuclear design and operating experience with

the current Sequoyah 17x17 STD fuel assembly design. The Zircaloy grid material has also had
extensive nuclear design and operating experience with the current 17x17 VANTAGE § and 17x17
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OFA fuel assembly designs. IFBAs are used for power distribution control simitar to fixed burnable
absorbers. The actual peaking factor characteristics are loading pattern dependent. IFBAs may
be used with fixed burnable absorbers in the same assembly 1o increase design Nexibility.

3.4 Conclusion
The VANTAGE SH and STD assembly are neutronically similar. Any variation in design is

expected to be within the cycle o cycle variations for the STD core. The nuclear design
philosophy and process is unchanged due 1o the VANTAGE 5H fuel.
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40 THERMAL AND HYDRAULIC DESIGN

4.1 Introduction and Summary

This section describes the calculational methods used for the thermal-hydraulic analysis, the DNB
performance and the hydraulic compatibility during the transition from mixed-fuel cores to an all
VANTAGE S5H core. Based on minimal hardware design differences and prototype hydraulic
testing of the fuel assemblies, it is concluded in Reference 1 that the STD and VANTAGE SH
fuel assembly designs are hydraulically compatible. Table 4.1 summarizes the thermal-hydraulic
design parameters for Sequoyah Units 1 and 2 tha were used in this analysis. In addition, the
current rod bow methodology is implemented to reduce the rod bow penalty described in Sequoyah
Technical Specifications. The thermal-hydraulic design criteria and methods remain the same as
those presented in the Sequoyah FSAR with the exception noted in the following sections. All of
the current FSAR thermal-hydraulic design criteria are satisfied.

42 Methodology

Calculational methods currently used on the 17x17 STD fuel assembly and described in the
Sequoyah FSAR are applicable to the evaluation of the core containing both 17x17 STD and
VANTAGE SH fuel assemblics, except for the DNB correlation. The analyses for STD and
VANTAGE SH fuel will utilize the WRB-1 DNB correlation (Reference 7). The WRB-1 DNB
correlation is based entirely on rod bundle data and takes credit for the significant improvement
in the accuracy of the critical heat flux predictions over previous DNB correlations. As documented
in Reference 7, a 9595 limit DNBR of 1.17 is appropriate for the STD fuel assemblies.

The WRB-1 DNB correlation is applicable to VANTAGE 5H fuel since, from a DNB perspective,
the VANTAGE SH assembly is virtually identical to the 17x17 STD design. As documented in
Reference 1, the use of the WRB-1 DNB correlation with a 9595 limit DNBR of 1.17 is applicable
to the VANTAGE SH fuel assembly.

DNBR margin is maintained for the STD and VANTAGE 5H fuel by performing the DNB safety
analysis to a DNBR limit of 1.38. Comparing this limit of 1.38 to the WRB-1 correlation limit of
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1.17 results in 15.2% DNBR margin. This DNBR margin is more than sulficient 1o offset the
DN3R penalty due 1o rod bow (see Section 4.4).

Table 4-2 summarizes the DNBR margin and the allocation of margin for the Sequoyah plants.

DNBR margin in excess of the allocation to cover DNBR penalties is available for plant design
flexibility.

43 Hydraulic Compatibility

The STD fuel assembly and VANTAGE SH design have been shown in Reference 1 1o he
hydraulically compatible.

44 Effects of Fuel Rod Bow on DNBR

The phenomenon of fuel rod bowing must be accounted for in the DNBR safety analysis of
Condition 1 and Condition II events. Currently the rod bow penalty is partially omethy the
generic DNBR margin.  The remaining rod bow penalty is applied as 8 ]genalty on Faop as
described in the Sequoyah Technical Specifications, which defines the FaH as a function of region

average burnup to 33,000 MWD/MTU. For this application the rod bow penalty was reassesscd
using improved methodology.

Using the current methodology described in References 8, 9 and 10, a rod bow penalty of <1.5%
is applicable to 17x17 STD fuel assemblies. Based on the similarities between 17x17 STD and
VANTAGE 5H fuel assemblies, (i.e. fuel rod diameter, fuel rod pitch and grid spacing), this penalty
is also applicable to VANTAGE 5H fuel assembly.

This penalty is the maximum rod bow penalty at an assembly average burnup of 24,000

MWD/MTU. For burnups greater than 24,000 MWD/MTU, credit is taken for the effect of FEH
burndown, due to the decrease in fissionable isotopes and the buildup of fission product inventory.
Therefore, no additional rod bow penalty is required at burnups greater than 24,000 MWD/MTU.
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4.5 Fuel Temperature Analysis

The fuel temperatures for use in safety calculations for the VANTAGE SH fuel are identical to
those for the STD fuel.

4.6 Transition Core Effect

The VANTAGE SH hyarsulic test program showed identical results for the VANTAGE $H
Zircaloy mixing vane grid and the STD fuel Inconel mixing vane grid. Therefore, no transition
core DNBR penalty is necessary.

4.7 Conclusion

The thermal-hydraulic analysis has shown that 17x17 STD and VANTAGE SH fuel assemblies are

hydraulically compatible and sufficient DNBR margin in the safety limit DNBR exists to cover the
rod bow penalty. All current thermal-hydraulic design criteria are satisfied.
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TABLE 4.1
Thermal and Hydraulic Design Parameters

Thermal and Hydraulic Design P Design P

Reactor Core Heat Output, MWt 3411
Reactor Core Heat Output, 10° BTUr 11,642
Heat Generated in Fuel, % 97.4
Core Pressure, Nominal, psia 2250
Radial Power Distribution 1.55[140.3(1-P))
Limit DNBR for Design Transients
(STD) 1.38
(VSH) 1.38
DNB Correlation
(STD) WRB-1
(VSH) WRE-|
HFP Nominal Coolant Conditi
Vessel Thermal Design Flow Rate (including Bypass),
10° Ibm/r 138.0
GPM 365,600
Core Flow Rate” (excluding Bypass. based on TDF)
109 Ibm/r 127.7
GPM 338,180
Fuel Assembly Flow Area
for Heat Transfer, ft° (STD) 51.1
(VSH) 513
Core Inlet Mass Velocity,
106 lbm/r-ft? (Based on TDF) (STD) 2.50
(VSH) 249

* Based on design bypass flow of 7.5%.



TABLE 4.1 (Continued)
Thermal and Hydraulic Design Parameters

Ihermal and Hydreulic Design Parameters Design Parameters
Nominal Vessel/Core Inlet Temperature, OF 546.7"
Vessel Average Temperature, °F 5782
Core Average Temperature, OF 5822
Vessel Outlet Temperature, °F 609.7
Average Temperature Rise in Vessel, °F 63.0
Average Temperature Rise in Core, OF 67.6
Heat Transfer
Active Heat Transfer Surface Area, ft2 (STD) 59,700
(VSH) 59,700
Average Heat Flux, BTUMr-fi2 (STD) 189,800
(VSH) 189,800
Average Lincar Power, kw/ft 544
Peak Linear Power for Normal Operation,* kw/ft 12,6
Temperature at Peak Linear Power for
Prevention of Centerline Melt, °F 4700

* Safety analysis inlet temperature is 548.2°F
* Based on 232 Fqy peaking factor
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TABLE 4.2

DNB Margin Summary

DNB Correlation
Correlation Limit
Safety Limit

DNBR Margin*
DNBR Penalties

Rod Bow
Transition Core

* DNBR margin between the safety limit DNBR and the correlation limit DNER.
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1.38

15.2%

<1.5%
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( §0 ACCIDENT ANALYSIS

51 Non-LOCA Accidents

This section summarizes the reanalysis and evaluations pertormed for the Sequoyah Units upgrade
to VANTAGE SH fucl.

The major effect of changing from STD 17x17 fuel to VANTAGE SH fuel on the non-LOCA
transients is the increased Rod Control Cluster Assembly (RCCA) drop time. The VANTAGE
SH fuel assembly has a thimble tube LD. of 0.442 inches. STD fuel has a thimble tube 1.D. of
0.450 inches. The smaller VANTAGE SH thimble tube will increase the RCCA drop time from
& current limit of 2.2 seconds 10 2.7 seconds. This slower drop time will affect the results of the
fast non-LOCA limiting transients such as Partial and Complete Loss of Forced Reactor Coolant
Flow, RCCA Bank Withdrawal from Subcritical, Single Reactor Coolant Pump Locked Rotor and
Rod Ejection. These transients were reanalyzed and a summary of the results of the analyses are
discussed on the following pages. i addition, Startup of an Inactive Loop was analyzed because
( of the change in the DNBR correlation.

Non-LOCA events not mentioned above were not reanalyzed for the increased rod insertion time
for one or more of the following reasons:

1) Transient rusults are insensitive to the rod insertion rate.

2) Reactor trip was not assumed or explicitiy modeled in the analysis.

3) Reactor trip has no effect on the minimum or maximum value of the critical parameter
of interest.

4) Event may be impacted, but the magnitude of the impact is small when compared 10
the margin to the design basis limit.

The non-LOCA analyses and evaluations for VANTAGE SH were nerfor:aed taking into account
the effects from the following programs:
- Eagle 21 Digital Protection System
- Resistance Temperature Detector (RTD) Bypass Elimination
( - New Steamline Break Protection
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~  Low Feedwater Flow Reactor Trip Elimination
Boron Injection Tank (BIT) Removal
«  Upper Head Injection (UHI) Removal

pUed KA Urgw heriti ondision (FSAR Section
The RCCA withdrawal from subcritical is characterized by a rapid power increase. The power
excursion is retarded by Doppler feedback and the transient is terminated by a reactor trip. Due
to the high rate at which the power increases, this transicat can be sensitive 1o RCCA drop time.

The RCCA withdrawal from subcritical was reanalyzed with a ROCA drop time to the dashpot of
2.7 seconds. Transient results are shown in Figures 5.1-1 through 5.1-3. Figure 5.1-1 shows the
neutron flux transient. The neutron flux overshoots the full power nomiral value, but this occurs
for only a very short time period. The energy release and the fuel temperature increases are
relatively small. The thermal flux response, of interest for DNB considerations. is shown on Figure
5.1.2. The beneficial effect on the inherent thermal lag in the fuel is evidenced by a pesk heat
flux less than the full power nominal value. There is a large margin 10 DNB during the transient
since the rod surface heat flux remains below the design value, and there is a high degree of
subcooling at all times in the core. Figure 5.1-3 shows the response of the average fuel and
cladding tempermure. The average fuel temperature increases to a value lower than the nominal
full power value. The minimum DNBR at all times remains above the limits.

The core and the Reactor Coolant System (RCS) are not adversely affected, since the combination
of thermal power and the coolant temperature result in & minimum DNBR well above the limiting
value. Thus no fuel or clad damage will occur.

Uncontrolled RCCA Bank Withdrawal at Power (FSAR Section 15.2.2)

This event is analyzed to show that the DNB design basis is met. The Overiemperature AT
setpoints are not changed, so the time of reactor trip remains the same. The transient minimum
DNBR occurs immediately following the reactor trip. A conservative evaluation of the effects of
the 0.5 second increase in control rod drop time was done by extrapolating the transient DNBR
results assuming that the reactor trip was delayed by 0.5 second. The extrapolations showed that
ample margin to the DNB limit still exists with a 0.5 second delay. The conclusions of the FSAR

remain valid.
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Rod Clusier Contral Assemble Misal FSAR Section 1523

These events are analyzed to show that the DNB design basis is met. The dropped rod analysis
wae updated for VANTAGE SH fuel and the increased RCCA drop time using the current
Westinghouse methodology. For & 2.7 second drop time, the maximum rod worth which is
considered in the analysis is 500 pom. For rod worths above this limit, a reactor trip is assumed
to occur and no further analysis is needed. The negative Nlux rate trip protection system might not,
however, detect rod worths less than 500 pem. Therefore analyses are performed each cycle to
ensure that the DNB design limit is met for dropped rod worths less than 500 pem. The Statically
Misaligned RCCA events are not impacted by the increase in rod drop time. Thus, the analysis
results are uaaffected and the conclusions of the FSAR remair valid.

U lied Boron Dilution (FSAR Section 15.2.4)

Acceptable results for this event are demonstrated by showing that there is sufficient time for
operator action to terminate a dilution prior to a return to criticality, which could lead to core
damage. For the case analyzed at power with manual rod control, the time of trip is determined
by comparison to the ROCA bank withdrawal at power analysis. As previously noted, the time
of reactor trip on Overtemperature AT is unchanged. The mechanics of the reactor trip are not
explicitly modeled in the analysis. Thus, the anai,"is results are unaffected by the increased rod
insertion time and the vonclusions of the FSAR remain valid.

The loss of flow transients are characterized by a rapid decrease in core flow. If the reactor is
not tripped promptly DNB may occus with subsequent fuel damage. Thus these transients can be
sensitive to the RCCA drop time. The partial and complete loss of flow transients were reanalyzed
with a8 RCCA drop time (time to dashpot) of 2.7 seconds. Figures 5.1-4 through 5.1-6 show the
results of the partial loss of flow. The results of the compiete loss of flow transient are shown in
Figures 5.1-7 through 5.1-9. In both cases the minimum DNBR remains above the limit. The
underfrequency Loss of Flow transient was also analyzed and the result was that the minimum
DNBR remains above the limit.

This event is analyzed to show that the DNB design basis is met.  Minimum DNBR occurs
immediately following ¢ reactor trip on high neutron flux. This transient was reanalyzed to be
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consistent with the analysis for VANTAGE SH fuel. Figures $.1-10 and 5.1-11 show the results.
The minimum DNBR remains above the limit. The conclusions of the FSAR remain valid.

Lom. o Bernal Blecirical Load aadior Turbios Tria (FRAR Section 1537

This event is analyzed to show that the DNB design basis is met and that primary and secondary
side system pressures do not exceed 110% of design values. Four cases are analyzed which are:

BOL with pressurizer pressure control
BOL without pressurizer pressure control
EOL with pressurizer pressure control
EOL without pressurizer pressure control

The increased rod insertion time to the dashpot will not result in system pressures exceeding 110%
of design values. Pressure transients from the currert analysis of record were evalusted by
extrapolation assuming the reactor trip was delayed 0.5 scconds. In all cases there was ample
margin 1o account for the slight expected pressure rise due to the slower drop times. The increased
rod drop time to the dashpot will not result in DNBR below the design limit. DNBR for the BOL
without pressure control and both EOL cases rises continuously throughout the transients.
Therefore, the increased insertion time will have no efiect on the minimum DNBR for these cases.
DNER during the BOL with pressure control case initially rises and then decreases to about the
initial value at the time of reactor trip for this case and the increased rod drop time will not result
in a DNBR below the design basis.

Loss of Normal Feedwater (FSAR Section 15.2.8)

This event is analyzed to show that adequate heat removal capability exists via the Auxiliary
Feedwater System to remove core decay heat, stored energy and RCS pump heat following reactor
trip. This is demonstrated by ensuring that the RCS heatup is turned around prior to the time
when coolant expansion causes the pressurizer to become filled with water. The loss of feedwater
transient is a slow jong-term heatup event and is not sensitive to the rate at which control rods
are inserted following a reactor trip. The results of the current analysis of record and conclusions
of the FSAR remain valid.
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Loss of Offte P he Station Auliatics (FSAR Section 1829

This event is analyzed 1o show that adequate heat removal capability exists via natural circulation
flow as aided by the Auxiliary Feedwater System to remove core decay heat and stored energy
following reactor trip. This is demonstrated by ensuring that the RCS heatup is turned around
prior to the time when coolant expansion causes the pressurizer to become filled with water. The
RCS volumetric expansion is not affected since the total RCS flow and vesse! outlet temperature
remain the same. This transient is a slow long-term heatup event and this aspect of this transient
is not sensitive to the rate at which the rods are inserted during a reactor trip. With respect to
DNB critetion, this event is bounded by the Complete Loss of Forced Reactor Coolant Flow
analysis which was reanalyzed and shown to be acceptable. The conclusions of the current analysis
of record and the FSAR remain valid.

Excessive Heat Removal due to Feedwater System Malfunctions (FSAR S$ection 15.2.10)

This event is analyzed 10 show that the DNB design basis is met. The reactor is tripped on a
turbine trip signal and minimum DNBR occurs shortly afterward. A conservative evaluation of
the effects of the 0.5 second increase in control rod insertion time was done by extrapolating the
transient DNBR results assuming that reactor trip was delayed by 0.5 seconds. The extrapolation
showed that ample margin to the DNB limit still exists with a 0.5 second delay. The conclusions
of the FSAR remain valid.

Bacessive Losd 1 Incident (FSAR Section 15.2.11

This event is analyzed to show that the DNB design basis is met following & step load increase
from rated power. Cases are analyzed at BOL and EOL conditions with and without rod control.
In all cases analyzed, the reactor stabilized without a reactor trip. Therefore, the increased control
rod insertion time will have no effect on this event. The conclusions of the FSAR remain valid.

sccidental D o e Coolant Susiem (PSAR Secticn 182,12

The limiting criteria for this event is the DNB design basis. This transient is terminated by a
reactor trip on Overtemperature AT. Minimum DNBR occurs immediately following reactor trip.
A conservative evaluation of the effect of the 0.5 second increase in control rod drop time was
done by extrapo'ating the transient DNBR results assuming reactor trip was delayed by 0.5 seconds.
The extrapolations showed that abundant margin to the DNB limit still exists with a 0.5 second
increase in rod insertion time. The conclusions of the FSAR remain valid.
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Accidental Depressurization of the Main Steam System (FSAR Section 15.2.13) and Maior Rupture
[ 2 Main S line (FSAR Secti §4.

The inadvertent opening of a sieam generator reliefl or safety valve case is analyzed 1o show that

the DNB design basis is met. The steam system piping failure cases are analyzed to show that

the core remains intact and in place and that the radiation doses do not exceed the guidelines of

10CFR100. This is demonstrated by showing that the DNB design basis is met, even though DNB

and possible clad perforation are not necessarily unacceptable for these cases.

I'he limiting steamline break cases are analyzed from hot shutdown initial conditions. The transient
is started assuming the reactor is tripped and the core is at the minimum design shutdown margin.
Therefore the 0.5 second increase in rod insertion time will have no effect on the results of this
analysis. The conclusions of the FSAR remain valid.

——y : { the Safety 1 ion 8 p FSAR Sect| 14

The spurious operation of the safety injection system produces a negative reactivity transient
causing a reduction in core power. The power reduction causes a decrease in reactor coolant
average temperature and consequent coolant shrinkage. Pressurizer pressure and level decrease
until the reactor is tripped. During the transient the DNB ratio never decreases below the initial
value, therefore the 0.5 second increase in control rod insertion time will have no effect on the

minimum DNBR. The conclusions of the FSAR remain valid.

Single Rod Cluster Control Assembly Withdrawal at Full Power (FSAR Section 15.3.6)

With the reactor in automatic or manual control, an upper bound of the nuniber of fue! rods
experiencing DNBR below the safety analysis limit is 5% of the total fuel rods in the core.

Because the analyses takes no credit for the control rods entering the core at the time of trip, a

0.5 second increase in the RCCA drop time would have no effect on the results. The conclusions
of the FSAR remain valid.

i wat i tion 15.4.2

This event is analyzed to snow that adequate heat removal capability exists using the auxiliary

feedwater system to remove core decay heat, stored energy and RCS pump heat following reactor

trip. This is demonstrated by ensuring that the RCS heatup is turned around prior to the time




ut which the hotlegs would become saturated and the peak primary and secondary pressures would
exceed 110% of design values.

The feedline break is a long term heatup event and is not sensitive to the rate at which the control
rods are inserted following a reactor trip. The heatup transient continues for many minutes
following the reactor trip. The 0.5 second increases in control rod insertion time will result in an
insignificant increase in the integrated heat produced by the core during the transient. No
significant increase in hotleg temperature or system pressures would occur due to the inc.ease in
control rod insertion time. The conclusion of the current record of analysis and the FSAR remain
valid.

The accident is postulated as an instantaneous seizure of a reactor coolant pump rotor. Flow
through the affected coolant pump is rapidly reduced leading to an initiation of a reactor trip on
a low flow signal. If the reactor is not tripped promptly clad temperature may exceed the limit
value of 2700°F and RCS pressure may increase above that which would cause stresses 1o excesd
the faulted condition stress limits. This transient can be very sensitive 10 the RCCA drop time.

The locked rotor transient was reanalyzed with a RCCA drop time of 2.7 seconds. The results of
the analysis are shown in Figures 5.1-12 through 5.1-14 and Table 5.1-2.

Since the peak RCS pressure reached during the transient is less than that which would cause
stresses 1o exceed the faulied condition stress limits, the integrity of the primary coolant system
is not endangered.

MR TR | s

_ Since the peak clad surface temperature calculated for the hot spot remains less than 2700°F and
the amount of Zirconium-water reaction is small, the core will remain in place and intact with no
consequential loss of core cooling capability.

Rupture of a Contro! Rod Drive Mechanism Housing (FSAR Section 15.4.6)
The RCCA ejection transients are characterized by a rapid power burst. Due to the speed at
which the power increases this transient can be sensitive to the RCCA drop time. The RCCA

transients were reanalyzed with a RCCA drop time (time to dashpot) of 2.7 seconds. The limiting
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transients were reanalyzed with a RCCA drop time (time to dashpot) of 2.7 seconds. The limiting
criteria for this event (References 12 and 13) are:

1) Average fuel pellet enthalpy at the hot spot limited to below 225 cal/gm for unirradiaied
fuel and 200 callgm for irradiated fuel.

2) Fuel melting limited to less than the innermost 10 percent of the pellet at the hot spot.
(Melting is assumed to occur at 4900°F for BOL conditions and 4800°F for EOL
conditions)

The results of the analysis and a summary of parameters used in the analysis are shown in Table
5.1-1. All cases analyzed meet the acceptance criteria.

Mass/Encrgy Release (Steamline Breaks) (FSAR Section 6.2)

The mass and energy releases inside containment following & steamline break are used in the
- containment integrity analysis and are insensitive to the rate at which the control rods are inserted.
The 0.5 second increase in control rod insertion time would increase the integraied energy produced
by the core by an insignificant amount. The total RCS flow rate will be the same and no significant
change in the overall system response will occur. Therefore, the conclusions of the FSAR with
respect to containment integrity are not affected.

The mass an.! energy releases outside containment following a steamline break are used to assure
that environmental conditions used for instrument qualifications are maintained. As with the mass
and energy released inside containment, the 0.5 second increase in control rod insertion time would
“increase the integrated energy produced by the core by an insignificant amount. The total RCS
flow rate will be the same and no significant change in the overall system response will occur.

Sieamine Break with Coincident Rod Withdrawal a1 P

This event is analyzed to show that the DNB design basis is met. The transient minimum DNBR
occurs immediately following the reactor trip. The limiting case was examined with the new RCCA
drop time of 2.7 seconds, and results were compared with those obtained from the previous RCCA
drop time of 2.2 seconds. The decrease in minimum DNRER was negligible and ample margin to
the DNB limits exists for the increased RCCA drop time of 2.7 seconds.
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TABLE 5.1-1
( Rod Cluster Control Assembly Ejection
Accident Results

Time in Life BOL BOL EOL EOL
Power Level 102 0 102 0
Ejected Rod Worth 0.20 0.75 0.21 097
(%AK)
Delayed Neutron Fraction 0.55 0.55 0.44 0.45
Feedback Reactivity 13 4 1.6 3.63
Weighting
Trip Reactivity (%AK) 4.0 20 40 20
FQ before Rod Ejection 2.52 - 2.52 -
Fq after Rod Ejection .11 14.05 7.88 26.0
Number of Operational Pumps 4 2 B ~

( Max. Fuel Average 4097 3156 4001 3744
Temperature (°F)
Max # ! Center 4971 3610 4871 4391
Twr, «ovvwe (OF)
Mar juel Stored Energy 180 132 174 161
(cal/gm)
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TABLE 5.1-2

Summary of Results for Locked Rotor Trausients

Maximum Reactor 2603
Coolant System Pressure

(psia)

Maximum Clad Temperature (°F) 2026
Core Hot Spot

Amount of Zr-H50 at Core 0.70

Hot Spot (% by Weight)
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FIGURE 5.1-1

Startup from Subcritical
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Partial Loss of Forced Reactor Coolant Flow
Core and Loop Flow versus Time
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( FIGURE 5.1.5

Partial Loss of Forced Reactor Coolant Flow
i Heat Flux versus Time
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( FIGURE 5.16

Partial Loss of Forced Reactor Coolant Flow
DNBR versus Time
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Complete Loss of Forced Reactor Coolant Flow
Core and Loop Flow versus Time
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FIGURE 5.1.9

Complete Loss of Forced Reactor Coolant Fiow
DNBR versus Time
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FIGURE 5.1-10

Startup of an Inactive Loop
Heat Flux versus Time

HEAT TLUX (FPaC OF MoM

5=20



UHB Pwi o

-

~
La

-

-~

e

o

-~

~

FIGURE 5.1-11

Startup of an Inactive Loop
DNBR versus Time

Thimble Cell

TR IE R R T B e e B - + e
-
-
-

Ting ‘iEC)

5-21



PEACTOR VESSEL FLOVW (FRACT OF NOM)

FIGURE 5.1-12

Single Reactor Coolant Pump Locked Rotor
Core Flow versus Time

Tine 11

5-22



NUCLEAP POVER (FPACT OF NOM:

HEAT FLUX (FRACT OF NOM)

FIGURE 5.1-13

Single Reactor Coolant Pump Locked Rotor
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5.2 LOCA Accidents

This section summarizes the evaluations performed to assess the effect of VANTAGE 5H fuel on
the Sequoyah Units licensing bases LOCA analyses. As noted in Reference 1, the majority of the
VANTAGE 5H fuel features have no adverse effect on the licensing bases LOCA analyses due to
the mechanical and hydraulic similarity to 17x17 STD fuel. Reference 1 documents that
transitioning from 17x17 STD fue! to 17x17 VANTAGE 5H fuel wihout intermediate flow mixers
(IFMs) results in no transition core Peak Cladding Temperature (°CT) penalty. The only item
which can potentially affect the LOCA analyses is the increase in RCCA rod drop time.

Large Break LOCA (FSAR Section 15.4.1)

The Large Break LOCA analysis for the Sequoyah Units has been executed using the Westinghouse
1981 Evaluation Model with BASH for 17x17 standard fuel. It resulted in a calculated PCT of
2001°F for the limiting Cd=0.6 DECLG break. This analysis considered the upper head injection
(UHI) system to be removed from service.

An evaluation has been performed to consider the effects on the analysis of the VANTAGE SH
fuel. The large break LOCA evaluation model does not take credit for the negative reactivity
introduced by the control rods. Instead, the reactor is brought to a subcritical condition by the
presence of voids in the core caused by the rapid depressurization of the RCS. Since credit is
not taken for the negative reactivity introduced by the control rods, the increase in rod drop time
will have no effect on the current FSAR large break analysis. Furthermore, sensitivity studies
have demonstrated that VANTAGE SH fuel is less limiting than 17x17 STD fuel in analyses
performed using the 1981 Evaluation Model with BASH.

‘Based on the discussion given above, the use of VANTAGE 5H will not result in an increase in
the peak clad temperature for the Sequoyah Units. Therefore, these changes are acceptable and
the resulting peak clad temperature remains within the regulatory limits.

Small Break LOCA (FSAR Section 15.3.1)
The small break LOCA licensing analysis for the Sequoyah Units for UHI removal has predicted
a peak clad temperature of 2105.5°F using the NOTRUMP Westinghouse Smal! Break Evaluation

Model. The only VANTAGE SH feature which affects the Small Break LOCA analysis
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is the increase in rod drop time. The Westinghouse small break model assumes that reactor core
is brought 10 a subcritical condition by the negative reactivity of the control rods. The increase
in the rod drop time to 3 maximum value of 2.7 seconds has been modeled in the UHI removal
small break LOCA analysis. There is no increase in clad temperature due to the introduction of
VANTAGE SH fuel. The revised UHI removal licensing basis for the Sequoyah Units would
therefore be applicable independent of the use of VANTAGE SH fuel.

Sicam Generator Tube Rupture (FSAR Section 15.4)

The steam generator tube rupture (SGTR) accident is analyzed to ensure that offsite doses remain
below the limits defined in 10CFR100. The primary thermal-hydraulic factors affecting this
conclusion are: the extent of fuel failure that occurs during the event (or whether DNB occurs),
the primary to secondary flow through the ruptured tube, and the mass and energy releases to
the atmosphere from the steam generator with the ruptured tube. The amount of fuel failure
assumed for the SGTR analysis in the Sequoyah FSAR is 1%, which is assumed to be independent
of the fuel type or the transient conditions. The primary to secondary break flow and the mass
released to the atmosphere from the ruptured steam generator are dependent upon the RCS and
secondary system operating parameters. The change from 17x17 STD fuel to VANTAGE 5H fuel
does not affect these parameters and therefore has no effect on the SGTR analysis.

Blowdown Reactor Vessel and Loop Forces (FSAR Section 3.9.3.5)

The major factors in determining the resulting forces from & postulated LOCA on the vessel and
the internals are the reactor coolant system primary fluid temperature and pressure.  Since
VANTAGE 5H does not change the primary side design temperatures and pressures which are
modeled in the forces analysis, there will be no effect on the LOCA hydraulic forces.

Post LOCA Long-Term Ca ooling. Boron Evaluation (FSAR Sectic A4
The Westinghouse licensing position for satisfying the requirements of 10CFR Part 50 Section
50.46 Paragraph (b) Item (5) "Long-Term Cooling' is defined in WCAP-8339. The Westinghouse
commitment is that the reactor will remain shutdown by borated ECCS water residing in the RCS
and sump after a LOCA. Since credit for the control rods is not taken for a large break LOCA,
the borated ECCS water provided by the accumulators and the RWST must have a concentration
that, when mixed with other sources of borated and non-borated water, will result in the reactor
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core remaining subcritical assuming all control rods out. This will be demonstrated for each reload
design with VANTAGE SH fuel on & cycle specific basis.

Since the use of VANTAGE SH fuel will not affect the sources of borated and non-borated water
assumed in the long term cooling calculation, it is concluded that there would be no change to the
iong term cooling capability of the ECCS system. As noted above, this licensing commitment is
checked by Westinghouse on a cycle by cycle basis ensuring compliance with this requirement
independent of this safety evaluation.

Post-LOCA hot leg recirculation switchover time is determined for inclusion in emergency
procedures to ensure no boron precipitation in the reactor vessel following boiling in the core.
This recirculation time is dependent on power level, and the RCS, RWST, and accumulator water
volumes and boron concentrations. The VANTAGE SH fuel will have no effect on the
assumptions for the RCS, RWST, and the accumulators in the hot leg switchover calculation. Thus,
there is no effect on the post-LOCA hot leg switchover time.

A review of the Sequoyah Updated FSAR Chapter 15.5.7 shows no LOCA analysis of the primary
side mass and energy release due to a hypothesized rupture of a control Rod Drive Mechanism
(CRDM). Instead, simplifying assumptions were made to determine the release of radioactive
material from the primary side as a result of a CRDM rupture. Therefore, the use of VANTAGE
SH fuel at the Sequoyah Units will have an insignificant impact on the calculated consequences of
@ rod ejection accident and is acceptable.
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5.3 Environmental Consequences of Accidents

This section summarizes the impact of the upgrade to VANTAGE 5H fuel for the Sequoyah Units
on the radiological consequences of accidents. The change to VANTAGE SH fuel affects the
accident doses only insofar as the extent of fuel damage is increased and/or the coolant mass
releases to the environment are increased.

Included in this evaluation is consideration of extended fuel butaup of 48,000 + 500 MWD/MTU
for the reload batch average discharge. This extended burnup has a peak fuel pin burnup of
< 60,000 MWD/MTU. The impact of extended fuel burnup on core source terms used in accident
analyses is addressed in References 3 and 11. Based on Reference 11, the extended fuel burnup
would have no impact on the radiological consequences of any of the design basis accidents, except
for the fuel handling accident, because the doses for these accidents are due to the release of
short-lived isotopes of krypton, xenon, and iodine which, because of their short half-lives, do not
increase with burnup. There is an increase in Kr-85 inventory associated with extended burnup but
Kr-85 does not significantly impact radiological consequences.

The reactor coolant system source terms provided in FSAR Section 11.1 are not significantly
affected by the implementation of extended fuel burnup. While a few long-lived isotopes would
increase appreciably, most isotopes would remain virtually unchanged and others would be reduced.

The operation of the reactor would remain limited by Technical Specification 3.4.8 which requires

that the specific activity of the primary coolant be limited to less than or equal (o 100/F microcuries
per gram.

The VANTAGE 5H fuel features do not result in any fuel damage associated with this accident
nor is there an increase in the mass releases from the secondary coolant system. As discussed
above, extended fuel burnup does not increase the source terms associated with this accident. The

conclusions of the FSAR remain valid.
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The VANTAGE 5H fuel features do not affect this accident since it involves an auxiliary system
that is separate from the operation of the reactor. As discussed above, extended fuel burnup does
not increase the source terms associated with this accident. The conclusions of the FSAR remain
valid.

The VANTAGE 5H fuel features do not result in any increase in the fuel damage associated with
determining the radiological consequences of this accident since the level of core damage assumed
is based on the guidance of Regulatory Guide 14. If a mechanistic determination of the fuel
damage were to be used, with or without the implementation of the VANTAGE 5H fuel features,
there would be a reduction in the level of fuel damage. Mass releases from the secondary coolant
system are not considered for this accident. As discussed above, extended fuel burnup does not
increase the source terms associated with this accident. The conclusions of the FSAR remain valid.

The VANTAGE 5H fuel features do not result in any fuel damage associated with this accident
nor is there an increase in the mass releases from the secondary coolant system. As discussed

above, extended fuel burnup does not increase the source terms associated with this accident. The

conclusions of the FSAR remain valid.

The VANTAGE 5H fuel features do not result in any fuel damage associated with this accident
nor is there an increase in the mass releases from the secondary coolant system. As discussed
above, extended fuel burnup does not increase the source terms associated with this accident. The
conclusions of the FSAR remain valid.

Handling Accident (FSAR ion 6

The VANTAGE SH fuel features do not affect this accident. However, based on Reference 11,

the implementation of extended fuel burnup would result in an increase in the gap fraction assumed
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for 1-131 from the ten percent value specified in Regulatory Guide 1.25 to twelve percent. Sance
1-131 is the primary contributor to the thyroid dose, this would be expected to increase the thyroid
dose by twenty percent.

While it is expected that analysis of the 1-131 gap fraction for the fuel management scheme specific
to the Sequoya’ tuel would show that the peak rod gap fraction does not exceed ten percent, the
fuel handling accident doses have been reanalyzed utilizing the increased gap fraction value. The
analysis bases have also been revised to counteract the impact of the increased 1-131 gap fraction.
There are two changes. One involves the use of accident meteorology that is based on a larger
data base than was used previously (and thus more accurately reflects the Sequoyah site). The
other involves the use of Regulatory Guide 1.52 guidance for charcoal filter efficiency credit in
place of the guidance provided in Regulatory Guide 1.25. The results of the reanalysis show that
for the fuel handling accident occurring in the Auxiliary Building the thyroid doses reported in the
FSAR of 71 rem at the Site Boundary (SB) end 8.3 rem for the Low Populatior: Zone (LPZ)
remain bounding. For the fuel handling accident located inside the containment the reanalysis
shows that the SB thyroid dose of 118 rem reported in the FSAR remains bounding but that the
LPZ thyroid dose of 13.8 rem is exceeded. The revised LPZ thyroid dose is less than 20 rem.

The conclusions of the FSAR remain valid (i.e., that the doses for the fucl handling accident
remain below the limits of 10 CFR 100). Although the LPZ dose has increased somewhat for the
case in which the fuel handling accident occurs inside the containment, that dose is less than the

acceptance criterioi of the present Standard Review Plan and is less than the reported doses for
the SB.

The VANTAGE 5H fuel features do not result in any increase in the fuel damage associated with
this accident nor is there an increase in the mass releases from the secondary coolant system. As
discussed above, extended fuel burnup does not increase the source terms associated with this
accident. The conclusions of the FSAR remain valid.
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SUMMARY OF TECHNICAL SPECIFICATION CHANGES

Page Section

B 2-1 2.1.1 Basis
B 23

B 2.5

B 3/4 2.5 3/4.2.5 Basis
34119 3134

3/4 210  3/4.23

3/4 2-11

3/4 2-12

3/4 2-13

3/4 2-14

B 3/4 2-1 3/4.2.2 and
3/4 2-2 3/4.2.3 Basis
B 3/424

3/4 2-18
3/4 2-19
B 3/4 2.5 3/4.2.5 Basis

3/42.5

FOR SEQUOYAH UNIT 1

Description

Change W-3 correlation
to WRB-1 correlation and
added safety analysis
DNBR limit.

Revised rod drop time
10 less than or equal to
2.7 seconds.

FAH and Rod Bow

Penalty (delete Rod Bow
Penalty (RBP) as a function
of burnup in FAH equation
and delete figure 3.2-3).

DNB parameter

This change reflects
the DNB correlation
used in analyses.

This change is a result

of changes in the fuel due

to the VANTAGE SH fuel
design. The effect of this
increase on the safety analysis
has been considered.

Use of the new rod bow penalty
methodology reduces the rod bow
penalty. The reduced penalty is
accounted for in the analysis by
using available DNBR margin.
The new methodolgy is defined
in the references below .

This change is a result of
the revision of the

FAH Tech Specs with
respect to flow.

" Skaritka, J., (Ed.) "Fuel Rod Bow Evaluation,” WCAP-8691, Revision 1 (Prop), July 1979,

Partial Response to Request Number 1 for Additional Information on WCAP-8691, Revision 1"
letter, E.P. Rahe, Jr. (Westinghouse) to J.R. Miller (NRC), NS-EPR-2515, dated October 9,

1981; "Remaining Response to Request Number 1 for Additional Information on WCAP-8691,
Revision 1" letter, E.P. Rahe, Jr. (Westinghouse) to J.R. Miller (NRC), NS-EFR-2572, dated

March 16, 1982.

Letter C. Berlinger (NRC) to E.P. Rahe, Jr. (Westinghouse), "Request for Reduction in Fuel
Assembly Burnup Limit for Calculation of Maximum Rod Bow Penalty,” June 18, 1985.



Recommended Modifications to

the Technical Specifications for

Sequoyah Unit 1



2.1 SAFETY L1iTs
BASES

\

WRE-! Corretion arg W-3 Co
‘ cond tins outude Hae re -

The restrictions of this safety Viaft prevent overhesting of the fuel and
possible cladding perforation which would result n the release of fission
to the reactor coolant. Overhesting of the fuel cladding 1s prevented
restricting fuel operation to within the nucleate boiling regine where the
heat transfer coefficient s large and the cladding surface temperature is
slightly above the coolant saturation temperature.

Operation above the wpper boundary of the nucleate boiling regime could
result in excessive cladding Lemperatures because of the onset of departure

Wy sw;ﬁ”«'o)

from nucleate boiling (DNB) end the resultant sharp reduction in hest transfer
coefficient. DNB is not a directly measurable parameter during operation and

Ra actor lant Veapzrature and P n
rela roug _ The DNE )
developed to predict the Tiux and the location of DNE for axially unifors
and non-uniform heat flux distributions. The loca! ONE heat flux ratio, DNBR,
defined as the ratio of the heat flux that would cavse DNB at & particular

core location to the local heat flux, s indicative of the margin to DNB.

The curves of Figure 2.1-1 show the loci of points of THERMAL ““l

POWER, Reactor Coolant Sys Sure and average temperature for which the
einiaum DNBR 15 no less than or the aver ]

15 aqual to the entnalpy of Baturated Viguid. [ihe safety analysis DNBR limit
: -

The curves are based on an enthalpy hot chanre) factor, F:". of 1.55 and

8 reference cosine with a pesk of 1.55 for axia) power shape. An allowance s

1
inclvded Tor an increase in F:N 8t reduced power Dased on the expression: ““l

FAy = 1.55 [1+ 0.3 (2-P)) nie |
where P 15 the fraction of RATED THERMAL POWER

SEQUOYAH = INIT 1 821 Amendeent No. 19, 114
May 5, 1989



INSERT 1

The DNB design basis is as follows: there must be at least a 95
percent probability that the minimum DNBR of the limiting rod during
Condition I and II events is greater than or egqual to the DNBR limit
©f the DNB correlation being used (the WRB~1 or W-3 correlation in
this application). The correlation DNBR limit 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
wvhen the minimum DNBR is at the DNBR limit (1.17 for the WRB-1
correlation).



SAFETY LIMITS

BASES

Manual Reactor Trip

The Manual Reactor Trip s a redundant channel to the automatic protective
instrumentation channels and provides manual reactor trip capadbility.

Power Range, Neutron Flux

The Power Range, Neutron Flux channel high setpoint provides reactor core
grotoction ageinst reactivity excursions whic are too rapid to be protected
y temperature and pressure protective circuitry, The low set peint provides
redundant protection in the power range for a power excursion beginning from
Tow power. The trip associated with the low setpoint a2y be manually bypassed
when P-10 is active (two of the four power range channels indicate s power
level of above approximately 10 percent of RATED THERMAL POWER) and 1s auto-
matically reinstated when P-10 becomes fnactive (three of the four channels
indicate a power leve! below approximately 9 percent of RATED THERMAL POWER).

Power Raggo, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are Characteristic of rod ejection events from any power level.
Specifically, this trip complements the Power Range Neutron Flux Hig
trips to ensure that the criteria are met for_pac A frog p

P
The Power Ran?o Negative Ra?isgﬁjnrﬁ?bv des pro on to ensure ¢
ainimum DNBR is maintained above for control rod drop accidents. At high
power a single or multiple rod drop accident could ceuse local flux peaking which,
when in congunction with nuclear power being maintained equivalent to turbine
power by action of the automatic rod contro system, could cause an unconserva-
tive Toca) DNBR to exist. The Power Range Negative Rate trip will prevent this
from occurring by tripping the reactor for al single or multiple dropped rods.

Internediate and Source Range, Nuclear Fiux

The Intermediate and Source Range, Nuclear Flux trips provide reactor
core protection durinv reactor startup. These trips provide redundant protec-
tion to the low setpoint trip of the Power Range, Neutron Flux channels. The

Source Range Channels will fnitiate 2 reactor trip at about 10’5 counts per
second unless manually blocked when P-6 becomes active. The Intermediate

SEQUOYAH = UNIT 1 B 2-3 Revised 08/18/87



¢

SAFETY LIMITS
BASES

analyses; however, its functional capabili:z‘at the specified trip setting is
required by this specification to enhance overall reliability of the
Reactor Protection System.

Pressurizer Pressure

The Pressurizer High and Low Pressure trips ure provided to 1imit the
pressure range in which reactor operation is permitted. The High Pressure
trip is backed up by the pressurizer code safety valves for RCS overpressure
protection, and is therefore set lower than the set pressure for these valves
(2485 psig). The Low Pressure trip provides protection by tripping the reactor
in the event of a loss of reactor coolant pressure.

Pressurizer Water Leve)

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by 1imiting the water level to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. No credit was taken for ration of this trip in
the accident analyses; however, its functional capability at the specified
trip setting i¢ required by this specification to enhance the overall reliability
of the Reactor Protection System.

Loss of Flow

The Loss of Flow trips provide core protection to prevent DNB in the
event of a loss of one or more reactor coolant pumps.

Above 11 percent of RATED THERMAL POWER, an automatic reactor trip will
occur {f the flow in any two loops drop below B9X of nominal full loop flow.
Above 36X (P-8) of RATED THERMAL POWER, automatic reactor trip will occur if
the flow in any single loop drops below 89% of nominal full loop flow.

Tatter trip will prevent the minimum value of the DNBR from going below -
during normal operational transients and anticigatod transients when 3 loops

are in operation and the Overtemperature Delta T trip set point is adjusted to

the value specified for all loops in operation. With the Overtemperature Delta T
trip set point adjusted to the value specified for 3 loop operation, the P-8

trip at 76% THERMAL POWER will prevent the minimum value of the DNBR from
going below during normal operational transients and anticipated transients
with 3 loopsAin operation.

the safety analysis DNBR limit

SEQUOYAH = .UNIT 1 B 2-5



REACTIVITY ROL SYSTEMS

ROD DROP_TTME
LIMITING CONDITION FOR OPERATION

3.1.3.4 The individuai €ull length (shutdown and control) rtggé;op time from .,12.
the fully withdrawn position” shal) be less than or equal to seconds from
beginning of decay of stationary gripper coil voltage to dashpot entry with:

:. Y.V' greater than or equal to 541°F, and
b. A1l reactor coolant pumps operating.

APPLICABILITY: MODES 1 and 2

ACTION:

8. With the drop time of any full length rod determined to exceed
the above limit, restore the rod drop time to within the above limit
prior to proceeding to MODE 1 or 2.

b. With the rod drop times within limits but determined with 3 reactor
coclant pumps operating, operation may proceed rovided THERMAL
:8:%& is restricted to less than or equal to 71% of RATED THERMAL

&

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be demonstrated through
measurement prior to reactor criticality:

a. For all rods following each removal of the reactor vessel head,

b. For specifically affected individua) rods following any main-
tenance on or modification to the control rod drive system
which could affect the drop time of those specific rods, and

C. At least once per 18 months.

#Fully withdrawn shall be the condition where shutdown and control banks are

8t 4 position within the interval of > 222 and < 231 steps withdrawn, R112
inclusive. d
SEQUOYAH - UNIT 1 3/4 1-19 Amendment No. 108

March 28, 1989



3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR - F,

S Stimsatas (s 3.2.3 Fy) shall be limited by the |—
Ly R rowartwe 1) 'Foilow'anﬂ rda‘*"onshfp.‘

3.2.3 The combination of Magicated Reactde Coolant System (RCS) total
ow rate and W, R, shall intained widthin the nnim\o\fmmm Qoee)
|__ope tion shown omMFigure 3.2-3'%or 4 loop operation:

«— F;r',“ £/.55 [I.A0+‘2-3(l~°"

. h the same
loading date (reloads)\or enrichment (first co

tion of RCS
ration shown

December 23, 1982
SEQUOYAH = UNIT 1 3/8 2-10 Amendment No. 19 -



INSERT 2

With r“n exceeding its limit:

a. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High Trip
Setpoints to £ 55% of RATED THERMAL POWER within the next 4

hours,

b. Demonstrate thru in-core mapping that {fﬂ is within its limit
within 24 hours after exceeding the limit or reduce THERMAL POWER
to less than 5% of RATED THERMAL POWER within the next 2 hours,

and

c. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER above the reduced limit
required by a. or b. above; subseguent POWER OPERATION may
proceed provided that ﬁrﬂ is demonstrated through in-core
mapping to be within its limit at a nominal 50% of RATED THERMAL
POWER prior to exceeding this THERMAL POWER, at a nominal 75% of
RATED THERMAL POWER prior to exceeding this THERMAL power and
within 24 hours after attaining 95% of greater RATED THERMAL
POWER.



the next R hours.

TInserT 3

(-

or equal
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Lnsert 2

SURVELLLANCE_REQUIREMENTS

-

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 r:" shall be determined to be within fts 1imit by using the movable
fncore detectors to obtain a power distribution map:

a. Prior to operation above 75X of RATED THERMAL POWER after each fue)
Toading, and

. At least once per 31 Effective Full Power Days.

€. The measured F:“ shall be increased by 4X for measurement
uncertainty.



X

e. Pr
each f

oading, and
1 Effective Full Power

rate shall be verifi
re 3.2-3 at least onc

At least once pé
lt.d]lcs total

ration of
, obtained per

\4.2.~ 5 The RCS flow
least per 18 months.

shall be determined

asurement at

SEQUOYAH = UNIT 1
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( BOVER DISTRIBUTION LIMITS
2/8.2.5 DN PARNETERS
LINITING CONDITION FOR OPERATION

3.2.5 The following DNB related paraseters shall be maintained within the
1iaits shown on Tadle 3.2-1:
.
b.

Reactor Coolant Systes 7”'.

| P:uuﬂur Pressure .. R:OC'{’OF Coolant SyS‘hm
APPLICABILITY: MODE 1 Tote) Flow Rete |
ACTION:

With &ny of the sbove paruseters exceeding 1ts Yie‘t, resture L perameter o

within 1Ls Timit within 2 hours or rejuce THERMAL POVER to iess *han SX of
BATED THERMAL POWER within the next 4 hrurs.

(

SURVELLUANCE REQUIREMENTS

425

2:8) Each of the parameters of Table 3.2-1 shall be ver{fied to be within
their Jimits ot Teast once per 12 hours,

4.2.5.2 The Reactor Coo\aﬂ‘f' Sys‘f’em total Llow rate shall be
defermined +o be within 13 [imit by measurement ot

leasT once per 18 menths.

SEQUOYAN - UNIT ) 3/4 2-18
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19y 'ON JuIapuUIyY

$961 ‘C 13quaideg

< S83°F
Pressurizer Pressure > 2270 psis®

Readtor Coolant System Z 378400 qpm; #

———

'—Uﬂtmm”dwomm'-qh excess
mnimwommmuq in excess of 16X SATED 1HEPMaL

of surveillance requirement 4.1.1.3.b.

L

# Includes a 35 9, Flow measurement uncertaink

l
3

of 5% IATD THERMAL POWFR
POWER, physics test, or performance

.
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3/4.2.2 ond 3/4,2.3 HEAT FLUX AND NUCLEAR ENTHALPY
HOT CHANNEL = FQ(2) and F,

>

/4.2 _POVER DISTRIBUTION LIMiTs
pasts

The specifications of this section provide assurance of fue! intagrity
Guring Congition I (Norma) Operation) and 11 (Incidents of Moderate Frequency)
events by: (o) maintaining the calculated DNBR in the core ot eor above Oesign
Suring normal operation ang 1n short term transfents, and (b) 1eiting the
fission gas release, fue! pellet reture and cledaing mechanics) properties
to within assumed Gesign criterfa. In addition, Yimiting the peak 1inesr
power density during Conditfon I events Provides assurance that the fnitfa)
conditions assume¢ for the LOCA Ondlyses are met anc the ECCS acceptance
eriteria 1imit of 2200°F s not exceeden .

The Cefinirions of certain hot channe) ang peaking factors as used 1r
these specifications ere 2s foliows:

fq(l) Hret Flux Mot Ci.anne! Factor, 15 deline! as the muximu local
heat fiux or the surface of a fuel red ot core elevation 2 divided
by the average fue) rod heat flux, allowing for sanufacturing
tolerances on fuel pellets and rods.

; 3
o Nuclear Entheipy Rise Mot Cranne! Factor s defined as the ratio of the *u
Mouul of linesr power elong the rod with the highest integrated power to

the averape ro¢ power. g

36.2.) AXIAL FLUK DIFFERENCE (AFD)

The 1imits on AXIAL FLUX DIFFERENCE assure that the Fo(2) upper bound
envelope of 2.237 times the normalized axfal pesking factor {s not exceeded
during efther noras) operation or 1n the event of xenon redistribution fo])ow
1ng power changes.

Provisions for monitoring the AFD on an Sutomatic basis are derived from
the plant process Computer.through the AFD Honitor Alarm. The computer deter-
eines the one minute sverage of sach of the OPERABLE excore detector outputs
and provides an alare messa famediately 17 the AFD for ot least 2 of 4 or 2
©f 3 OPERABLE excore channels are outside the 81owed Al-Power operating spece
&nd the THERMAL POWER 1s greater than 50 percent of RATED THERMAL POWER.

150 ‘3 Al T ' T —
ENTHALPY RTSE HOY CHANN L _FACTON

m—— S —

The 1mfts on heat flux hot channe! fmr.m and nuclear
enthalpy rise hot channe! factor ensure that 1) design 1imits on peak
Yocal power density and minimum DNBR are not exceeded and 2) n the event

of & LOCA the pesk fus) clad temperature will not exceed the 2200°F ECCS
acceptance criteris 1imit.
December 23, 1982
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POMER DISTRIBUTION LIMITS hot channel factors are i

Eech of these
periodically as fed in Specifications 4.2.2 and 4.2.3. This periodic
surveillance s sufficient to fnsure that the 1iaits are maintained provided:

8. Control rods in a single group move together with no individua) rod
1m:r:1u @iffering by more than ¢ 13 steps fros the group desand
‘position.

6. Control rod groups ere sequenced with overlapping groups as described
in Spezificetion 3. 1.3.6. :

€. The control rod insertion 1imits of Specificetiorns 3.1.3.5 and
3.1.3.6 sre maintatned.

€. The axfal power gistribution, expressed in teras of AXIAL FLUX
DIFFERENCE, s matntained within che )imite.

Fhy ¥i1) bingeitaines withha tts 11wits pringoed conditionira, 1hrough
ve are uiuu\hﬁ. As nnted }b{'wru 3.2} 3.24, RCS ﬂu\
be “traded lf(" against one Baother to ens t th coiculatee

ONER w111 ndt be below the Bagign DNBR valued Tre relaxatio “ae N
Nuncklon of L VOWER a1t § 1n the rigia) powsr shadu for all ]
pe B
Y .
no additional w)lowances .N

December 23, 1982
SEQUOYAM = UNIT 2 B 3/4 2-2 Anendment No. 19
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INSERT 4

The relaxation in Prn as a function of THERMAL POWER allows
changes in the radial power shape for all permissible rod insertion
limits. rf, vill be maintained within its limits provided
conditions a thru d above, are maintained.

When an Fo measurement is taken, both experimental error and
menufacturing tolerarnce must be allowed for. The 5% is the
appropriate alliowance for a full core map taken with the inccre
de’acter flux mapping system and 3% is the appropriate allowance for
manufacturing teolerance.

Vhean rfa is measured, experinmental error nust be allowed fcr
and 4% ie the appropriate alluvance for a f1ll core map taken with the
incore detaction system. The specified limit for er also concairn
an BV allowance for uncertainties which mean that normal operstion
wiil result in Fly < 1.55/1.08. The 8% sllonnce is wased on the
following considerations.

a. abnormal perturbations in the radial power shape, such as
from rod misalignment, effect ﬁfa more directly than
Fo.
Q

b. although rod movement has a direct influence upon limit: g
Fq to within its limit, such control is not readily
available to limit PAH, and

c. errors in prediction for control power shape detected during
startup physics test can be compensated for in Fq by
restricting axial flux distribution. This compensation for
rfn is less readily available.



and 3 percent

wﬂm\monm. \
Al —

Tha Set Shanne! fectar 'Q (2) 15 oeasured period‘cally and Increased by ¢
Cycle and he!ght cependant pover foctor, W(2), to prov1de essurente that the
Yimit on the hot thanne) factor, Fq(x). is met. W(z) sccounts for the effects
of rormal oparstion transients and was determines from expected power contro)
BLneuvers over the full range of burnup conditions fn the core. The wit)
fuaciina for norme) operucien 1s provides 1n the Pesking Factor Limit Report
per specification 6.9.1. 4. ’

4.2.4 QU/DRANT POWER T T

The quadrant power ti1t ratfo 1imit assures that the radial power distri-
butfon satisfies the design values used in the power capability analysis.
Radial power gdistribution measuresents are made during startup testing and
periodically during power operation.

The two hour time allowance for operstion with a tilt condition greater
than 1.02 but Yess than 1.09 s provided to allow fdentification ar* cor
rection of a dropped or misaligned rod. In tie event such action i o5 not
correct the tilt, the margin for uncertainty on ;9 is refnstated by reducing

r

the power by 3 percent fros RATED THERMAL (] eech percent of tilt In
excess of 1.0,

December 23, 1982
SEQUOYAN = UNIT 1 B 3/4 2-4 Amendsent No, 19
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INSERT §

Fuel rod bowing reduces the value of DNB ratio. Margin has been
retained between the DNER value used in the safety analysis (1.38) and
the Yll-l correlation limit (1.17) to completely offset the rod bow
penalty.

The applicable value of rod bow penalty is referenced in the FSAR.

Margin in excess of the rod bow penalty is available for plant design
flexibility.



The Vimits on the DNE related parameters assure that each of the pare-
Seters are saintained within the nerms) stuady state envelope of operation
Sssumed 1n the transient and accident Snalyses. The Vimits ere consistent
with the initfa) FSAR assumptions and been analytically demonstrated
adequate to maintain o minimum DNBR roughout each analyzed transient.

R23
The 12 hour perfodic surveillance of these parameters through instrusent
readout 18 sufficient to ensure that the parameters are restored within their

Vimits following Yoad changes and other expected transfent operation,

greater than or equal to the
safety analysis DNBR limit

December 23, 1982
SEQUOYAM = UNIT 2 B 5/4 2-5 Amendnent No. 19
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SUMMARY OF TECHNICAL SPECIFICATION CHANGES

Fage Section

B 21 2.1.1 Basis
B23

B 25

B 3/4 2.5 3/4.2.5 Basis
34119 3134
3428 3423

3/4 29

3/4 210

34 211

34 2-12

B 3/4 2-1 3422 and
B 3/4 2.2 3/4.2.3 Basis
B 3424

3/4 216
3/4 2-17
B 3/4 2.5 3/4.2.5 Basis

3425

FOR SEQUOYAH UNIT 2

Description

Change W-3 correlation
to WRB-1 correlation and
added safety analysis
DNBR limit.

Revised rod drop time
10 less than or equal to
2.7 seconds.

FAH ard Rod Bow

Penehy (delete Rod Bow
Penalty (RBP) ac a function
of burnup in FAH equation
and delcie figure 3.2-3),

DNB paramet/ r

This change reflects
the DNB correlation
used in analyses.

This change is a result

of changes in the fuel due

to the VANTAGE SH fuel
design. The effect of this
increase on the safety analysis
has been considered.

Use of the new rod bow penalty
methodology reduces the rod bow
penaliy. The reduced penalty is
accounted for in the analysis by
using available DNBR margin.
The new methodoiopy is defired
in the references below .

This change is a result of
the revision of the

FAH Tech Specs witk
respect 10 flow,

Skaritka, J,, (Ed.) "Fuel Rod Bow Evaluation,” WCAP-8691, Revision 1 (Prop), July 1979,

Partial Response to Request Number 1 for Additional Information on WCAP-8691, Revision 1*
letter, EP. Kahe, Jr. (Westinghouse) to J.R. Miller (NRC), NS-EPR-2515, dated October 9,

1981; "Remaining Response to Request Number 1 for Additional Information on WCAP-8691,
Revision 1* letter, E.P. Rahe, Jr. (Westinghouse) to J.R. Miller (NRC), NS-EPR-2572, dated

March 16, 1982

Letier C. Berlinger (NRC) to E.P. Rahe, Jr. (Westinghouse), "Request for Reduction in Fuel
Assembly Burnup Limit for Calculation of Maximum Rod Bow Penalty,” June 18, 1985,
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L1 _SAFETY LIMITS
QLo WKEB-| torreloton and W-3 Cotredation bor
‘ cond Ans outy o .

The restrictions of this safety 1iaft prevent overheating of the fue) 414
possible cladding perforation which would result in the release of fission
to the reactor coolant. Overhesting of the fuel cladding 1s prevented
restricting fue) operaticn to within the nucleste boiling regime where the
heat transfer coefficient 11 large and the cledding surface tesperature {3
slightly above the coolant saturation tampers:ure.

Operation above the wpper boundary of the mucleate boiling regime could
vesult n excessive claoding temperatures because of the onset of departure
froe nucleate bofling (DNB) end the resultant sharp reduction 1n heat transfer
coefficient. DNB is not 3 ¢irectly seasuradle parameter guring operstion and

3 actor lant Temperature P en
rels £ thre _ The DONg  beeh
developed to predict the Tlux ang the location of or ax1ally unifore
and non-uniform hest flux distributions. The loca) ONB heat 7lux ratio, DNBR,
Gefined 25 the ratio of the hest flux that would cause DNB at 2 particular
core location tu the local heat flux, fs indicative of the aargin to DNB.

r\ The minimum va

of the DNBR during~stendy state operagion, normal
Iopor nal trensients Sand anticipated trantsents is limited 1.30. This

value cotmesponds to a 85 ent probability a 95 percent conYigence leve)
that PAB viThqot occur and 15 sbosen as an sppro;r margin to ON ral
operatitg conds 5. - AR

';"\' ;uo.u'\‘)no)

The curves of Figure 2.1+" shov tie loci of points of THERMAL POWEK, Reac-
tor Coolant Sysﬁnwre Grd averege temperature for which tie winimam ONBR  RIC

s no less than or the aversge enthalpy at the vesse) exit s e
the enthalpy offfsaturates 1iquid. the sufety analysis DNER limi

These curves are based on an onthnpg hot channel factor, F" , of 1.5%
and a reference cosine with a pegk of 1.5 for axial power smpei‘" An allowance
s included for an increase in 'AH 8t reduced power based on the expression: r“

FAy ® 1.8 [1¢ 0.3 (1-P))
where P 1s the fraction of RATED THERMAL POWER

These limiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum a)lowable control
rod insertion assuming the axial power imbalance 18 within the Vimits of the
7, (delta 1) function of the Overtemperature Delta T trip. When the axial power ”“
i&ohnco s not within the tolerance, the axial power imbalance effect on the
Overtesperature delta T trips will reduce the setpoints to provide protection
consistent with core safety )imits.

SEQUOYAN = UNIT 2 B 24 | Asendsent No. 21, 104
May 5, 1989



INSERT 1

The DNE design basis is as follows: there must be at least a 95
percent probability that the minimum DNBR of the limiting reod during
Condition I and II events is greater than or egual to the DNBR limit
of the DNB correlation being used (the WRB-1 or W-3 correlation in
this application). The correlation DNBR limit 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 DNBR is at the DNBR limit (1.17 for the WRB-1
correlation).



The Manual Reactor Trip 1s a redundent channe’l to the automatie protective
instrumentation channels and provides manua) reactor trip capadility.

Power Range, Meutron Flw

The Power Renge, Meutron Flux ehanne) high setpoint provides Peactor core
proteciion against reactivity excursions which are toe rapid to be protected
by temperature and pressure protective circuitry. The low set point provides
redundant protection in the power range Tor & power excursion beginning from
Tow power. The trip associoted with the low setpoint may be manually bypassed
when P-10 15 gctive (two of the four powar rango channels indicate @ power
level of above ap~veximately 10 percent of RATED THERMAL POWER) and 15 aute-
matically reinstaved when P-10 becomes inactive (three of the four channels
indicate a power leve) delow approximately 9 percent of RATED THERMAL POMER).

Power Range, Neutron Flux, HWigh Rates

The Power Range Positive Rate trip provides protection against rapid lux
increnses which are enarzcter'stiic of rod ejection events from any power
Tevel, Specifically, this trip complements the Power Range Meutron Flux

Aigh end Low viips te ensure that the critgria are @et for vod ejection from
parcial pewer, ltha safety analysis DNBR limitﬁw

The Power kan?o Hegative Ra 'ip provides protection Lo ensure that the
@inimum DNBR is maintained above for control g drog accigents. At high
power a single or multiple vod drop accident could cause loca) flux peaking
which, when in conjunction with nuclear power being meintained equivalent
to turbine power b{ action of the avtomatic rod control system, could cause
en unconservative loca) DHBR to exist. The Power Range Megative Rate teip
will prevent this froa occurring by tripping the reactor for all singie or
@ultiple dropped rods.

Intermediate 8nd Source Range, Wuclesr Flux

The Intermediate and Source Range, Nuclear Flux trips provide meacter
gore protection during resctor startup. These trips provide redundant protece
tion to the Tow setpoint trip of the Power Range, Meutron Flux ghannels. The
Source Range Channels will inftiate a veactor trip at about 10 ° counts per
gecond unless manually Dlocked when P-6 becomes active. The Intermediate

SEQUOYAN = UNIT 2 Revised 08/18/8? "




C

MY AFETY SYSTEM
BASES
Eressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to 1imit the
pressure range in which reactor operation iz persitted. The High Pressure
trip 15 backed up by the pressurizer code safety valves for RCS overpressure
protection, and 15 therefore set lower .han the set pressure for these valves

2485 psﬁgs. The Low Pressure trip provides protection by tripping the reactor
n the event of a loss of reactor coolan’ pressure.

P:!!gyrigcr Water Leve)

The Pressurizer High Water Leve) trip ersures protection against Reactor
Coolant System overpressurization by Timiting the water leve)l to a volume
sufficient to retain a steam bubble and prevent water relief through the
pressurizer safety valves. No credit was token for eration of this trip in
the accident analyses; however, its functional capability at the specified
trip setting is required by this specification to enhance the overa))
reliability of the Reactor Protection System.

Luss of F!g!

The Loss ¢f Flow trips provide core protectiun to prevent DN in the
cvent of & loss of one or more reactor coclant pump;.

hbove 11 percent of RATED THERMAL POWEK. an sutometic reactor trip will
occu 1f the flow in any two loops Grop below 29% of nominal ful) loop flow.
Above 36% (P-8) of RATED THERMAL POWER, automstic resctor trip will occur 1f
the flow in nn¥ single loop drops below 89X of nomina) full Teop flow.
latter trip will prevent the minfmur value of the DNBR from going below -
during normal operational transients and ant$c1gatod transients when 3 Toops
are in operation and the Overtemperature delta trip set point is adjusted to
the value specified for al) loops in operation. With the Overtemperature
delta T trip set zzint adjusted to the value specified for 3 loop ration,
the P-8 trip at 76% RATED THERMAL POWER wil! prevent the minimum value of the
ONBR from going below during normal operational transients and anticipated
transients with 3 loops{in operation.

the safety analysis ONBR Vimit

SEQUOYAH = UNIT 2 B 2-5



REACTIVITY R YSTEM

R0D DROP TiME
LIMITING CONDITION FOR OPERATION J

3.1.3.4 The individua) Tull Tength (shutdown and control) op time from  ,op
the fully withdrawn position” shal) be less than or equa) to seconds from
beginning of decay of stationary gripper coi) voltage to dashpot entry with:

e Y.V’ greater than or equal to 541°F, ang
b. A1 reactor coolant pumps operating.

"PL!EQ!ILITY= Modes 1 and 2.

ACTION:

8. With the drop time of any full length rod determined to exceed the
above 1imit, restore the rod drop time to within the above limit
prior to proceeding to MODE 1 or 2.

b.  With the rod drop times within limits but determined with 3 reactor
coolant pumps operating, operation may proceed rov.oed THERMAL
:OHE: is restricted to less than or equal to 71X of RATED THERMAL

OWER.

SURVE) LLANCE REQUIREMENTS

4.1.3.4 The rod drop time of full length rods shall be cemonstrated through
Tescurement pri'r to reactor criticality:

9. For all rods following each removal of the reactor vesse! head,

b. For specifically affected individua) rods following any maintenance
on or modification to the control rod drive system which could
affect the drop time of those specific rods, and

€. At Teast once per 18 months.* r’°

*For cycle 1, this tu=veillance is to be conpleted before the next cooldown llzo
or by August 5, 1983, whichever is earlier.

#Fully withdrawn shall be the condition where shutdown and control banks are

4t 2 position within the interval of 2222 and €231 steps withdrawn, inclusive, R98

SEQUOYAM = UNIT 2 3/4 1-19 Amendment No. 20, 98
March 28, 1989



3/4.2.3 NUCLEAR ENTHALPY HOT CHANNEL FACTOR - FN

,W -Follow';nj r'dc*o'onship.' :

3.2.2 ™we inatici: of Tmgicated Rea Coolant Systae (RCS) tota)
ov rate and Ry shall intained within the regions of allowable et
N openqtion shown omFigure 3.2-3tor 4 loop epePatian:

8 function uf region avewege
hurnup\as shorn 1n Rigure 3.2 4, where a region
. 15 et 8% those dssembifes with the same

Insert 2

: R |
k. SEP 2 § 1983 -
SEQUOYAM = UNIT 2 3/4 2-8 Amendment No. 1



INSERT 2

with FN; exceeding its limit:

a. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High Trip
Setpoints to < 55% of RATED THERMAL POWER within the next 4

hours,

b. Demonstrate thru in-core mapping that !rﬂ is wvithin its limit
within 24 hours after exceeding the limit or reduce THERMAL POWER
to less than 5% of RATED THERMAL POWER within the next 2 hours,

c. Identify and correct the cause of the out of limit condition
prior to increasing THERMAL POWER above the reducnd linmit
required by a. or b. above; subseguent POWER NPERATION may
Proceed provided that Ffy iy gemonstrated through in-core
mapping to be within its limit at a nominal 50% of RATED THERMAL
POWER prior to exceeding this THERMAL POWER, at a nominal 75% of
RATED THERMAL POWER prior to exceeding this THERMAL powver and
within 24 hours after attaining 95% of greater RATED THERMAL
POWER.



\
eed provided
RCS tota)
Inser"t’ 3 RCS total

hours of ct}*na

|

L~ - SEQUOYAH = UNIT 2 3/4 2-9



Lnsert 3

SURVELLLANCE REQUIREMENTS

-

4.2.3.1 The provisions of Specification 4.0.4 are not applicadle.

4.2.3.2 r:" shall be determined to be within 1ts 1imit by using the movable
incore detectors to obtain 8 power distribution map:

8.  Prior to operation above 75X of RATED THERMAL POVER after each fue!
loading, and

b. At least once per 31 Effective Full Power Jays.

€. The measured F:N shall be increased by 4% for measuresent
uncertainty.



A

SEQUOYAM = UNIT 2
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C

C

ZOVER DISTRIBUTION LIMITS

3.2.5 The following DNS related paramcters shall be mafntained within the
1aits shown on Tadle 3.2-1:

&.  Reactor Coolant Systes Ym.

. b. n‘uiuﬂnr Pressure e, Reod—or Coolant SyS‘hW\
: WODE 1 Total Flow Rate
ACTION:

With any of the above paraseters exceeding 1ts Vimit, restore the parameter to
within 1ts 11eit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next & hours.

SURVELLLANCE REQUIREMENTS : Sl

425

SEQUOYAH = UNIT 2 3/8 216 -

Euch of the parumeter: of Table 3.2-) ™1 ha verified to be within
cmr Teits at leost once par 12 hours.

4.2.5.2 The Reactor Coclor™ System tfotol £love rate shall be
defermingd to be within ifs limnit by measurement. ot

leasT once per |8 rnonths.




: . :
f’é-' ABLE 3.2-1
§ DNB_ARAMETERS
W
[ =
=
- LIMITS
= 4 Loops 1|
n

PARAMETER ' Operat on P

Reactor Coolant System Tm < SB3°F

Pressurizer Precsure > 2220 psia*®
« Reador Coslart System 2 378400 qpm #
"2
A

'

§S'
4,
v
we *Lisit not applicable during cither s THEPMAL POWER ramp in excess of SX of RATEC THERMAL
“&  POWER per minute or a THERMAL POKER s*ro- 3a excess of 10X of RATED THERMAL POWER, physics

~test, or performance of suvve!llance regufrec- 2t 4.1,.1.3.0. ' an

[# Includes a 35 9, Fow moasuremert uncertainty |




3/4.2.2 ond 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY

HOT CHANKEL =F@(2) and F,

4. R TR MIT

BASES = '

The specifications of this section provide assurance of fuel integrity

- during Condition I (Norma! Operation) and II (Incidents of Moderate Frequency)

events by: (a) maintaining the calculated DNBR in the core at or above design
during normal operation and 1n short ters transients, and (b) Yimiting the
fission gas melease, fue) pellet rature and cladding mechanice) properties
to within assumed design criterfa. In addition, 1imiting the peak linear
power density during Condition I events provides assurance that the inftia)l
conditions assumed for the LOCA snalyses are met and the ECCS acceptance
criterfia 1imit of 2200°F 1s not exceeded.

The definitions of certain hot channe) and peaking factors as used in
these specifications are as follows:

ro(z) Heat Flux Mot Channel Factor, 1s defined as the maximum loca)
heat flux on the surface of a fuel rod at core elevation I divided
by the average fuel rod heat flux, allowing for sanufacturing
tolerances on fuel pellets and rods.

::! Nuclear Enthalpy Rise Mot Channe! Factor is defined as the ratio of the
(]

pral of 1inear power along the rod with the highest integrated power to
the average rod power.

3/8.2.) AXIAL FLUX DIFFERENCE (AFD)

The Tiaiis en AXIAL FLUY DIFFERENCE assure Lhat the FQ(’I) upper bound
envelope of 2.237 times the normalized axie) peaking Yartor 1s not exceeded
during Yither normal operation or in ¢he avent of xenon redistribution fo)low
fng power changes,

Provisfons for monitoring the AFD on an automatic bas!s are derived from
tha plant process zosputer threujh Che AFD Moritor Alarm, The coaputer deter-
®ines the one ain.te avervge of each of the OFERA3LE axcore detector oulputs
and provides &n alarm message feasdiately {f the AFD for at least 2of 4or2
of 3 OPERABLE excore channels are cutside the &llowed Al-Power operating space
and the THERMAL POWER 1s grester then 50 percent of RATED THERMAL POWER,

: The 1mits on heat flux hot channe) factor, M and nuclear
enthalpy rise hot channel factor ensure that 1) the design Timits on peak

Toca) power density and mintmum ONBR are not exceeded anc 2) 1n the event

of a LOCA the peak fuel clad temperature wil) not exceed the 2200°F ECCS
acceptance criteria limit.

SEQUOYAN = UNIT 2 B 34 2-) A.louhnt-lo. 21
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Each of these seasurable but will normally only be determined
periodically as fied in Specifications 4.2.2 and 4.2.3. This perfodic
surveillance 1s sufficient to fnsure that the Yimits are saintained provided:

.. contéol rods in a single group move together with no individual rod
1m:r:un differing by more than ¢ 13 steps from the group demand
position.

b. Control rod groups are sequenced with overlapping groups as described
in Specification 3.1.3.6.

€. The control rod insertion 1imits of Specifications 3.1.3.5 and
3.1.3.6 are maintained.

d. The axia) power distribution, expressed in terms of AXXAL FLUX
DIFFERENCE, 15 maintained within the 1imits.

Nsuw prior to sy the 1imits of
4 \,
MeasUrement errors of 3.8 percen. 10 RS totel flow

SEP 2 91983
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INSERT 4

The relaxation in !:'n as a function of THERMAL POWER allows
changes in the radial power shape for all permissible rod insertion
limits. Py will be maintained within its limits provided
conditions a thru d above, are maintained.

When an Fo measurement is taken, both experimental error and
manufacturing tolerancs must be allowed for. The 5% is the
appropriate allowance for a full core map taken with the incore
detector flux mapping system and 3% is the appropriate allowance for
manufacturing tolerance.

When rfn is measured, experimental error must be allowed for
and 4% is the appropriate allowance for a full core map taken with the
incore detection system. The specified limit for Fiy 4150 contains
an 6% allowance for uncertainties which mean thet normal operation
will result in rfs < 1.35/1.08. ‘The 8% esllowance is based on the
folloving considerations.

a. abnormal perturdatisns in the radial power shape, such as
from rod amivalignment. «ffact ’fﬂ pore directly than

Yo

b. although rod aovement has a direct iufivence upon limiting
Fo to within its limit, such control is not readily
available to limit rfa, ard

c. errors in prediction for control powver shape detected during
startup physics test can be compensated for in Fo by
restricting axial flux distribution. This compensation for
rfu is less readily available.



R R MIT

Pa “
The hot channe! factor FQ (z) 1s measured periodically and increased by a
cycle and height dependent power factor, W(z), to provide assurance that the

1imit on the hot channel factor, Fq(z). s met. W(2) accounts for the effects
of normal operation transients and was determined from expected power control
maneuvers over the full range of burnup conditions in the core. The W(2)
function for normal operation ‘- provided in the Peaking Factor Limit Report
per Specification 6.9.1.14 ;

3/4.2.4 QUADRANT POWER ¥: 10

The quadrant powe ratio 1imit assures that the radial power distri-
bution satisfies the desipn values used in the power capability analysis.
Radia) power distribution measurements are made during startup testing and
periodically during power operation.

The two hour time allowance for operation with a tilt condition greater
than 1.02 but less than 1.09 is provided to allow fdentification and cor-
rection of a dropped or sisaligned rod. In the event such action does not
correct the ti1t, the margin for uncertainty on F, is reinstated by reducing
the power by 3 percent from RATED THERMAL POWER fOr each percent of tilt in
excess of 1.0.

SEP 2 91883
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Fuel rod boving reduces the value of DNB ratio. Margin has been
retained betwveen the DNBR value used in the safety analysis (1.38) and
the WRB-1 correlation limit (1.17) to completely offset the rod bow

penalty.
The applicable value of rod bov penalty is referenced in the PSAR.

Margin in excess of the rod bov penalty is available for plant design
Llexibility.



R DISTR N LIMIT
F .

4. PA R -

The 1imits on the DNB related parameters assure that each of the para-
®eters are maintained within the normal steady state envelope of operation
assumed in the transfent and accident analyses. The limits are consistent
with the fnitfia) FSAR assumptions and been analytically demonstrated
adequate to meintain a minfmum DNBR roughout each analyzed transient.

R
12 hour periodic surveillance of these parameters through fnstrument

readout s sufficient to ensure that the parameters are restored within their
limits following load changes and other expected transient operation.

greater than or equal to the
glfcty analysis DNBR limit

SEP 2 91983
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Significant Hazards Evaluation



SIGNIFICANT HAZARDS EVALUATION

A. Background

The Tennessee Valley Authority (TVA) plans to refuel and operate the Sequoyah Nuclear Plants
with Westinghouse VANTAGE § Hybrid (V5H) advanced fuel product features that incorporate
low pressure drop zircaloy grids and Removable Top Nozzles, Integral Fuel Burnable Absorbers
and extended burnup capability. This upgraded fuel will also contain Debris Filter Bottom Nozzles,
snag resistant grids, and standardized pellets. These features have been impler:2nted in other
Westinghouse reload cores.

In addition, the Plant Safety Evaluation for the Sequoyah Fuel Upgrade implements the current
rod bow methodology to reduce the rod bow penalty described in the Sequoyah Technical
Specifications.

Finally, the evaluations performed for this fuel upgrade also accommodate effects from the following
programs:

RTD Bypass Elimination

Eagle 21 Digital Protection System

Upper Head Injection (UHT) Removal

Boron Injection Tan (BIT) Removal

New Steamline Break Protection

Low Feedwater Flow Reactor Trip Elimination

B. Proposed Changes

As a resuit of the fuel upgrade, the following changes are proposed for the Sequoyah Unit 1 and
Unit 2 Technical Specifications:

OAAWN -

1. Modify the Bases for Safety Limits to change the W-3 correlation to the WRB-1
correlation and to revise the associated design Departure from Nucleate Boiling Ratio
(DNBR) limits.

2. Modify Specification 3.1.3.4 to incorporate a new rod drop time o! less than or equal
to 2.7 seconds.

3. Modify Specification 3.2.3 to delete the Rod Bow Penalty as a function of burnup in the
FAH equation and delete Figure 3.2.3.

4.  Modify Table 3.2-1 of Specification 3.2.5 to define the DNB-related Reactor Coolant
System (RCS) Total Flow Rate limit, including uncertainties, to be 378,400 gpm.



C. Reasons for Proposed Changes

Changes 1 and 2 are required to allow implementation of the improved fue! design for
Westinghouse VSH fuel.

Change 3 is required to incorporate new evaluation methodologies for the effects of fuel rod bow
on DNB. The new methodologies provide a basis to eliminate urmecessary power distribution
penalties and to simplify the specification.

Change 4 is required to relocate the RCS Total Flow Rate requirement from Specification 3.2.3
1o 3.2.5, as a result of Change 3, and to clearly define the DNB flow parameter limit. This limit
includes flow measurement uncertainties.

Overall, the proposed changes for this License Amendment Request (LAR) are the result of three
primary differences:

1. Increased rod drop time duc to the reduced guide tube diameter for the VSH zircaloy
grids
2. The use of a new DNB correlation

3. Incorporation of the current methodology to assess the rod bow penalty

D, Justification for P '\

As discussed in the safety evaluation for the fuel upgrade, the previously reviewed and licensed
Safety Limits for Sequoyah are met with the upgraded fuel. Toe new fuel design has provided
satisfactory operational performance in fuel assembly demonstration programs since the early 1980's.
The V5H fuel is both mechanically and hydraulically compatible with the current Sequoyah fuel
assemblies, control rods, and reactor internals interfaces.

The V5H fuel satisfies the current design bases for Sequoyah and it meets design requirements for
hydraulic stability and structural integrity under seismic/LOCA loads, with margins comparable to
17x17 STD fuel assemblies. Nuclear characteristics are comparable within the range normally seen
from cycle to cycle due to fuel management effects.

No change in fuel rod design criteria, methods, or model are necessary with transition to V5SH, with
the exception of a new DNB correlation. Based upon the information provided in the evaluation,
the Sequoyah plant operational limits will be satisfied with the proposed changes.



The evaluation considered the effects of the proposed Technical Specification changes on the
following areas:

a. Mechanical, Nuclear, and Thermal-Hydraulic Fuel Assembly Design
b. Non-LOCA Accidents

¢. LOCA Accidents

d. Environmental Consequences of Accidents

These £r2as Lave been evaluated for the impact of all proposed changes in this LAR, including the
transition core effects (with a mixed core fuel loading with both V5H and 17x17 STD fuel). The
required analyses as described in the fuel upgrade evaluation were performed by Westinghouse
using methods and procedures previously approved by the NRC.

'

DNB Correlation C) o

The calculational methods currently used for 17x17 STD fuel assemblies and described in the
Sequoyab FSAR are applicable to V5H fuel assemblies, except for the DNB correlation. The
new correlation basis for DNB performance is the WRB-1 correlation.

The WRB-1 correlation establishes a DNB limit which provides for the margin of safety
required by the current FSAR (i.e., DNB will not occur on at least 95 percent of the limiting
fuel rods during normal and operational transients and any transient condition arising from
faults of moderate frequency at a 95 percent confidence level). The WRB-1 correlation takes
credit for the significant imprcvement in the accuracy of the critical heat flux predictions over
previous DNB correlations.

2. Increased Rod Drop Time (Change 2)

The VSH fuel design incorporates a snag resistant, low pressure drop, ziccaloy grid, The
Zircaloy grid will provide for an enhanced performance relative to the current Westinghouse
17x17 STD fuel product.

Utilization of zircaloy as a grid material instead of inconel reduces the source of cobalt in the
core. Consequently, radiation fields due to the transport of activated cobalt should be lower.
The snag resistant feature results from outer grid straps which are modified to reduce the
potential for grid damage and assembly hang-up from assembly interactions during fuel
assembly removal. The zircaloy grid also contains features that minimize hydraulic resistance.



In order to maintain mechanical compatibility between the VSH grid and guide tube, a
reduction in the V5H guide tube diameter was required. The allowable rod drop time of
Specification 3.1.3.4 must be increased due to the increased dashpot effect resulting from the
guide tube diameter reduction.

3. Elimination of Rod Bow Penalty (Change 3)

Fuel rod bow has been observed in Westinghouse cores. The phenomena of fuel rod bowing
must be accounted for in the DNB safety analyses of Condition I and II events. The current
licensing basis offsets the DNB effects of rod bow by partially accommodating it with margin
in the W-3 correlation. The remainder of the rod bow penalty is applied as a penalty on the
FAH Technical Specification.

New statistical methods have been developed by Westinghouse which verify that the past
treatment of rod bow penalty provided an overestimation of the effects on DNB. Application
of the new methods to Sequoyah for the Standard and the V5H fuel products has verified the
reduction in rod bow penalty. The reduction allows for accommodation of the entire penalty
in the establishment of the Safety Limit DNBR.

The requested change to Specification 3.2.3 will remove an unnecessary power peaking penalty
and simplify the format of the Specification. The current specification format includes reactor
coolant system flow not only to maintain the minimum required RCS flow but to provide for
an additional offset against rod bow penalty. The use of reactor coolant system flow to
compensate for rod bow penalty will no longer be required.

The flow limit (and its associated uncertainty factor) as it relates to DNB will be moved to
Specification 3.2.5, DNB parameters (see the discussion for Change 4). Similar Technical
Specifications changes related to rod bow penalty have been performed for Farley 1/2, North
Anna 172, Beaver Valley 1, and Salem 2.

Definition of DNB Parameter RCS Flow Limit (Change 4)

The RCS flow limit and its associated uncertainty factor have been moved to Specification
3.2.5, DNB Parameters, which now established a minimum allowable reactor coolant system
(RCS) flow to prevent violation of the Safety Limit DNB during normal operation and
accident conditions.

The minimum flow rate is based on a thermal design flow rate of 365,600 gpm plus the
application of a correction for measurement uncertainties (minimum flow rate = 365,600 gpm
x uncertainty factor). The uncertainty factor of 3.5% is based on flow measurement
uncertainties and feedwater venturi fouling. Therefore, the RCS flow limit for the Sequoyah
units 1s 365,600 gpm x 1.035, or 378,400 gpm.



E D Ll { Signifi Hazarg

Pursuant to 10CFR50.91, TVA has determined that operation of the facility in accordance with the
proposed LAR does not involve any significant hazards considerations as defined by NRC
regulations in 10CFRS50.92. The following discussion describes how the proposed amendment
satisfies each of the three standards of 10CFR50.92(c).

Operation of the Sequoyah Units in accordance with the proposed Technical Specification changes:

& Does not involve a significant increase in the probability or consequences of an accident
previously evaluated.

The evaluations of the mechanical, nuclear. and thermal-hydraulic design effects support
the conclusion that the requested changes are within the current design criteria
established in the FSAR. Consequently, no new mechanisms have been introduced to
increase the probability of a previously analyzed accident occurring. The accident
evaluations (both LOCA and non-LOCA) exhibit results which maintain the confidence
level in the physical integrity of the fission product boundaries as defined in the FSAR.
Therefore, the consequences of the accidents do not increase.

b.  Does not create the possibility of a new or different kind of accident from any accident
previously evaluated.

The evaluations performed establish that the FSAR design criteria and system responses
during normal and accident conditions are bounding with respect to the proposed
‘changes. The changes will not affect the function of any protection system and they will
not introduce hardware which is different in design criteria requirements. Therefore, no
new mechanisms have been introduced that would create the possibility of a new or
different kind of accident from those previously analyzed.

¢.  Does not involve a significant reduction in the margin of safety.

The evaluations performed by Westinghouse addressed all design criteria and accident
analyses. In performing the evaluations, the Saiety Limits established by the FSAR and
Technical Specifications were not modified such as to reduce the difference between the
Safety Limit and the limit defined as the failure point of a fission product boundary.
Therefore, the margins which were assumed in the accident analyses remair bounding

for the proposed changes.
F. Conclusion

The Commission has provided guidance concerning the application of the standards for determining
whether a significant hazards consideration exists. This guidance (51 FR 7750) includes examples
of the types of amendments that are considered not likely to involve significant hazards
considerations.



Based on the evaluation summarized above, TVA has concluded that the proposed Technical
Specification changes correspond to the examples in 51 FR 7750 for Amendments Considered Not
Likely to Involve Significant Hazards Consideration. Additionally, the proposed changes are
consistent with the requirements of 10CFR50.36 and 10CFRS0.59.
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2)

3)

4)

SECL 89-1049
Page 1 of 2

Westinghouse Reference No(s).

WESTINGHOUSE NUCLEAR SAFETY
SAFETY EVALUATION CHECK LIST

NUCLEAR PLANT(S) _SEQUOYAH UNITS 1 & 2
CHECK LIST APPLICABLE TC:__V5H FUEL UPGRADE

The written safety evaluation of the revised procedure, design change
or modification required by 10CFR50.59 (b) has been p-apared to the
extent required and is attached. If a safety evaluztion is not
required or is incomplete for any reason, explain on Page 2.

Parts A and B of this Safety Evaluation Check List are to be completed
only on the basis of the safety evaluation performed.

CHECK LIST - PART A - 10CFRS50.59 (a) (1)

) Yes X_ No___ A change to the plant as described in the FSAR?

) Yes__ No_X_ A change to procedures as described in the FSAR?

) Yes___ No_X_A test or experiment not described in the FSAR?

) Yes X_No__ A change to the plant technical specifications?
See Note on Page 2)

CHECK LIST - PART B - 10CFR50.59 (a) (2) (Justification for Part B
answers must be included on page 2.)

8L PO s

.
.
.
.
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(4.1) Yes__ No_X_ Will the probability of an accident previously
evaluated in the FSAR be increased?

(4.2) Yes___ No_X_ Will the consequences of an accident previously
evaluated in the FSAR be increased?

(4.3) Yes___ No_X_ May the possibility of an accident which is
different than any already evaluated in the FSAR
be created?

(4.4) Yes__ No X Will the probability of a malfunction of equipment
important to safety previously evaluated in the
FSAR be increased?

(4.5) Yes__ No_X_ Will the consequences of a malfunction of equip-
ment important to safety previously evaluated in
the FSAR be increased?

(4.6) Yes__ No_X_May the possibility of a malfunction of equipment
important to safety different than any already
evaluated in the FSAR be created?

(4.7) Yes___ No_X_ Will the margin of safety as defined in the bases
to any technical specification be reduced?






SECL 89-1049
Page 2 of 2

If the answers to any of the above questions are unknown, indicate
under $) REMARKS and explain below.

If the answer to any of the above questions in Part A (3.4) or Part B
cannot be answered in the negative, based on written safety
evaluation, the change review would require an application for license
amendment as required by 10CFR50.59 (c) and submitted to the NRC
pursant to 10CFR30.90.

$) REMARKS:

The following summarizes the justification based upon the written safety

evaluation (1) for answers given in Part A (3.4) and Part B of this Safety
Evaluation Check List:

SEE OTHER SECTIONS OF THIS PLANT SAFETY EVALUATION REPORT

(1) Reference to document(s) containing written safety evaluation:

FOR FSAR UPDATE

Section: Pages: Tables: Figures:

FSAR MARK-UPS: CHAPERS 4 & 15 (TO BE FORMARDED UNDER SEPARATE COVER)
TECHNICAL SPECIFICATION MARK-UPS: SEE APPENDIX A OF THIS REPORT

Rezson for / Description of Change:
SEE OTHER SECTIONS OF THIS PLANT SAFETY EVALUATION REPORT
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