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FLORIDA POWER & LIGHT COMPANY

October 4, 1876
]J“7 6"347

Office of Nuclear Reactor Regulation’

Attn: KXarl R. Gollexr, Assistant’ Director
Division of Operating Reactors

U. S. Nuclear Regulatory CommlsSLOn’

Wash11q+01, D& C. 20555 ‘

»

Dear Mr. Goller.‘

Ré: Turkey P01nt Unit No. 3 (Docket No. 50~ 250)
Unit 3 - Cycle 4 Reload Information

Attached herewith is the Safety Evaluation pexformed for the
reload of Turkey Point Unit 3 and the subsequent retuwrn to
operation. This report is being forwarded to you for your
information. No changes in the facility opexating license
or the technical specifications are requirxed to conduct the
reload or the return to full power following the reload. .

As discussed in our letters L-76-300 of August 12, 1976, and

"L~76-307 of August 25, 1976,  the effect of plugged steam

generator tubes was considered in the development of the
revised Fpo limit of 2.11 which is currently applicable to
both Unit 3 and Unit 4. The revised limit includes a tube

 plugging factor which is based on approximately 4% of the

total number of Unit 4 steam generator tubes hav;ng been
plugged. Since only approximately 2.6% of the Unit 3 steam
generator tubes have been plugged, the revised Fg. limit for
Unit 3 conservatively accommodates the effect of plugged
steam generator tubes on ECCS performance.

In our lettexr L-76-300 of August 19, 1976, we also stated

how rod bow affected the DNB limits of the Turkey Point units.
Rod bow for Cycle 4 will be treated in the same manner during
Cycle 3. )

The Cycle 4 reload and the attached safety analysis have
been reviewed by the Turkey Poini Plant Nuclear Safety
Committee and the Florida Power & Light Company Nuclear
Review Board. They have concluded that the reload and
return to operation following the reload do not involve an
unreviewed safety question.
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Octobex 4, 1976

To: * Karl R. Gollex Page —2-

Re: Turkey Point Unit No. 3
(Docket No. 50-250)
Unit 3 - Cycle 4 Reload Information

The attached safety evaluation considered operation at a

system pressure of 2100 psia and a-core inlet temperature of
539°F, and at the FSAR design conditions of 2250 psia system

" presSure and 546.2°F core inlet temperature. However, at this
time, consideration is not being given to operating at other
than 2100 psia system pressure and 539°F core inlet tempera-
ture, which are the current Unit 3 operating parameters.
Westinghouse has indicated that after 2000 MWD/MT of operation
in Cycle 4, system operating pressure may have to be increased.
Once .the necessity for this change is determined, a separate )
review will be conducted in accordance with 10 CFR 50.59, and
any required license amendments will be submitted to your staff.

Very. truly yours,

. Ae
}Aﬁ%

Robert E. Uhrig
Vice President

REU/GDW/hlc
Attachments

.cc: Jack R. Newman, Esq.
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- 1.0 INTRODUCTION AlD SUMMARY

Turkey Point Unit 3 is in tts third cycle of operation. The unit w111
refue] and be ready for Cycle 4 startup in mid December. 1976

-
.

The Turkey Point Unit 3 Cycle 4 core loading patterh is shown as Figura 1.

waty-two Region 3 assemblies will be remaved and replaced by -forty
Region 6 assemblies; and four Region 1 and eight Regwon 2 assemblies
stored in the spent fue] pit during Cycle 3 (see Table 1). Depleted
borosilicate burnable poison rods will be used in Cycle 4. The location

of these rods is shown in Figure 2,

-

" This report presents -an evaluat1on for Cyc]e 4 vhich demonstrates that - -

- the core reload will not adversely affect the safety of the p1ant It

. tlal 1nc1dents._ Those incidents analyzed and. reported in the FSAR

is not\the purpose of this report to present a reanalysis of all poten-.

vhich could potent1a11y be affected by fual reload have been revxeueo

,for the C y~1c 4 des*gn described herain.

The_resu1ts of new analyses:have been included and the justificationﬁ
for the applicati]ity of previous results fer tﬁe remaining analyses |is
presented It has been concluded that the Cycle 4 design does not
cause the prev1ously acceptable sarety limits for any incident to be
exceeded. . This conclusion is based on the essumptwon that: (1)- Cycle .

- 3 operation is terminated after 8200 + 1000 MdD/MTU and (2) there is’

adherence to plant operetiqg limitations in the Technical Specificati6n5-f

Nominal design parameters for the beginning of Cycle 4 are 2192 th core .

'power, 2100 psia system pressure, 539°F core inlet temperature, and 5. 56

. However, the safety evaluation of Cycle 4 also considered operation at the

kw/ft average linear fuel power density (based on 144" active fuel length).

FSAR design conditlons of 2250 psia systea pressure and 546.2°F core inlet

temperature. The conclusions presented herein are appllcable to both sets
of initial conditlons.

Lt ey .

-

..' ‘




every'six months.

2.0 REACTOR DESIGN

2.1 MECHANICAL DESIGN

'The only fuel that has not been in the core previously is Region 6 fuel.

The mechanical design of Region 6 fuel is dimensionally the same as

‘Region 5 fuel. Region 6 fuel has a different enrichment, as noted in

Table 1. Other physical design aspects of Region 6 are the same as
Region 5, except that the initial pressurization level of the fuel rods

has been decreased by 65 psi. Region 6 is comprised of fuel made using

UO2 powder which meets WEstinghouse specifications, but was fabricated
by a process which differs from the standard Westinghouse powder process.
The Draft Regulatory Guide on Densification dated ‘July 29, 1975, will, be

used to determine the amount of densification in Region 6 fuel.

‘ Clad flattening time is predicted to be greater than- 23, 500 EFPH for

the limiting region (Region 2) using the current Westinghouse evaluation
model( ). Therefore, Region 2 has a nominal Cycle 4 allowed residence
time of- 6400 EFPH (Cycle 2 lifetime was 6800 EFPH, and Cycle 1 lifetime

_ was 10, 300 EFPH)

Westinghouse has had considerable experience with Zircaloy-clad fuel. .

This experience is extensively described <in WCAP-8183, "Operational

w(3)_

Experience. with Westingnouse Cores This report is updated about

2.2 NUCLEAR DESIGN

Table 2 provides a comparison of the range of values encompassing the

" Cycle 4 core kinetics parameters with the current limits based

on previously submitted accident analyses. It can be seen

from the table that most of the Cycle 4 range of values fall




. - the total worth. Such a calculation provxdes a conservative trip reac-

... No s1gn1f1cant var1 »1ons in »hernai rarg1ns w1ii resuit rron the ch:e 4 e

‘within the current limits. These parameters are evaluted in Section .
3.0. Table 3 provides the coni-ol rod worths and requirements. The
required shutdown margin is based on previously ‘submitted accident

anaﬁysis(q)} The available shutdown margin exceeds the minimum required.

‘= [
.
K

The reactivity insertion rate for Cycle 4 s s]over than the one used

in previous cycles (see Section 3.3 and F1gure 3). The reactivity in-

. sertion rate is different because the combined bank vorth as a function

~of time (axial locat1on) has changed The qeac;1v1ty insertion rate © .

for Cycle 4 was calculated by a very conservative method that pnddgces

a flux dlstr1but1on skewed towards the bottom of the core, This reduces - | -;
the react1v1ty worth of the banks at the top of ‘the core relative to =~ - .

't1v1ty shape for acc1dent analysis 8ince the axial flux d15tr1but1on is’
normally distributed evenly with constant axial offset control.- 2 -:-_.,..':» -

f leets 2t e NG re ot ey ettt - . .
. LR T, 0‘_ [, e, e -. R « -

2.3 'r'HéRMAL'Ai\m HYDRAU.LIC DESIGN
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3.0 ofr capasiLiTy amo accioent eviaion

3.1 POWER CAPABILITY . - CT

This section reviews the plant power capaoility considering the conse-
quences 'of those incidents examined in the FSAR using the prev1ous]y
accepted des1gn bases. It is concluded that the core reload will not
adversely affect the abjlity to safely operate at'100% rated povier

_ can be accommodated with margin in the Cycle 4 core. The time dependent
densification model( ? was used for this evaluation. No significant
variation in the LOCA limit will result from the Cycle 4 reload. -

3.2 ‘A'ccmsNTT EVALUA’TIONE

Ti. . -.. . it e . . P
. .. P e . . .
e

that the effects can be accommodated W1th1n the conservat1sn of the,

’ 3n1t1al assunpt1ons used in the previous applicable safety anaTy51s.
For those 1|c1dents whlch vere reana1yzed, it was determined that the ~
‘app11cab1e des1gn bas1s 11m1ts are not exceeded, and therefore, the

' conclus1ons presented in the FSAR are st11] valid

- v

three major areas: kinetics characteristics,‘contro] vod worths,-and:
core peaking factors. Cycle 4 parameters in each of these three areas
were examined as d1scussed be]ow to ascerta1n whetner new acc1dent
_analyses are requ1red h j

o™

Kinetics Parameters

A comparison of the range of values encompassing the Cycle 4 kinetics
parameters with the current limits is given in Table 2, Most of the

) during Cycle 4. A maximum local rod power of 23 kw/ft corresponds to the
._fuel centerline temperature 1imit of 4700°F for Region 5 or 6 fuel. This

A re]oad can typica]]& affect accident anaTysis input'parametecsvin: o

et Wty S

= aves bam s p 2sae

The effects of the re]oed on the design bas1s and postuTated uncldenos |
. analyzed in. the FSAR(*) have been examIned In WOSt cases it was found

o — Sev - S § -
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range of values remain within the bounds of current limits. The small
changes in core physics parametars have.a negligible effect on transient

_analysis. Therefore, no additional accident 2nalysis is required due

to changes in these parameters. N 5

Control Rod WOrths.‘

“than or equal to-the current 11m1t

“transient is essentially’ ‘turned around before rod insertion starts.™
. The effect of variations in trip reactivity insertion rates for the rod

'1nsert1on rates.

Changes in control rod worths may affect shutdonn matgin; differential

" rod vorths, ejecte& rod worths, and trip reactivity. Table 3 shows

that the Cycle 4 shutdown margin requirements are satisfied. As shown
in Table 2, the maximum differential rod vorth of two RCCA control
banks moving’ together in their h1ghest worth region for Cyc]e 4 1s less .

\.
LR .

: ’EJected rod worths -for CycTe 4 are within the bounds of the current *- fur-.%-
11m1ts. i . T LR T 3

. - . B -
R R et - L «'a 2 *e
L] - -

Cycle Z has a2 slower frip reactivity insertion rate than Cycle 13

' ".noneve., the .total tr1p reac»1»1ty is 51gn1¢1cant1y greater than tne
. value assumed in Cyc]e 1. The effects of this reduced reactivity trIp :
.. rate has been eva]uted for those accidents affected and conpared with,
o _ the Cycle 1 ana1yses. S]ow transients are relatively 1nsens1t1ve to
:- changes in trip react1v1ty 1nsertion rate, and therefore need not be
. reanalyzed due to the change in trip reactivity versus rod positxon.

LS

Fast transients such as rod eaect1on and rod thhdrauaT from subcr1t1ca1, .

. -ih which negative reuct1v1ty 1nsert10n ds due pr1mar11y 't Dopp1er

feedback, will be unaffected’ by the change in trip react1v1ty since the )

. &y
-

withdrawal at power incident has been investigated. - The results of ' -

* this analysis show that the minimum DN3R is unaffected, .since the .

minimum DNBR for the transient occurs at. re1at1vely 1ou react1V1ty




® - e
For the loss’of flow and locked rotor transients, the change in trip i
reactivity versus rod insertion will result in a slightly higher tran- -
sient heat flux. Since the minimum DNB ratios for these transiénts are
sensitive to heat flux relative to flow, thase incidents were reanaiyzed
.The results of thase ca]cu]at1ons are discussed in Section 3 3.

Core Peaking Factors

Peaking factors following control rod ejection are within the bounds of
‘the current limits, Evaluation of peaking factors for the rod out of )
position and dropped RCCA incidents shows that DNBR is maintained above
1.3. For the dropped bank incident, the minimum DNBR criteria of 1.3

“15 sat1sf1ed W1thout tak1ng credit for a turbine runback, A peaking - -
--factor evaluation for the hypothetical steamline break transient showed - 7. -
. that the DNBR is maintained.above 1,30, "+ - .. .t L s L

3.3 INCIDENTS -REANALYZED

&

4 . -

éertaiﬁ incidedts'wéré‘ieanalyzéd,at a system p;éssure'oszzso pgia.'=
The results described below are also conservative for a system pressure S
of 2100 psia. ’ . ) ) - Lo

The cohpleté loss ‘of flow and locked rotor ‘transienfs wefe ;eanalyzed
i due to a slower trip reactivity insertion rate. A comparison of the
" FSAR and Cycle 4 trip reactivity versus rod position values are shown °
in Figure 3 along Wlth the -conservative values assumed in the reanalysis{
As noted in Section 3.2, the assumed total trip worth- has been increased
" from a ;alue of 2,8% to 4.07 Ak/k which is conservative for Cycle 4.
The calculations were performed using the-same methods and assumptions

used for Cycle 1(5)

-6~
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For the complete 3/3 pump loss of flow incident, the minimum DNB ratio
does not fall below the 1imiting value of 1.30. The other cases des-
cribed in the FSAR incident show larger L8 ratios than the 3/3 pump

incident. Thus it is concluded that all cases would remain above the

.1.30 1imit and the conclusions as presented in the FSAR for this inci-

dent are still valid.

For the two and three loop locked rotor cases, no-rods are expected to
experience DNB; however, ‘the hot channel quality at tpe Jocation of the
minimum DHB ratio exceeds the range of quality over which the DNB cor-

. relation was derived. For this reason, DiB was conservatively assumed

to occur. The three 1obp case is most 1iﬂiting from a peak clad tem-

. 5 perature standpo1nt The resu]ts show a peak clad temperature of 1500°F-

which is well below the 11n1t7ng value of 2700°F. The amount of Zr-PZO
réaction is small’ (1ess than 1% by weight) and contributes 1ess’ than

" 10°F to the. peak c1a4¢1pg temperature.- The two loop case is moqt“11m1t:

ihg from a peak pressure standpoint. ‘The results show a peak p?essu(e'-

nf-less. than 2720 psia.which. is below the reactor vessel stress _1imit.
.::-lﬁus,‘ﬂﬂfTKﬂKﬂTEﬂTﬂﬁras‘p?cscnted 1n the ESAR'are still valid for -,

> Cycle 4. S T

. a . .
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" 4.0 CONCLUSIONS

No changes in the Technical Specifications are required for the upcoming
Unit '3 refueling or for the return to power operation following the

refueling.

The refueling and the subsequent return to full power operation have
been evaluated to verify that they do not involve an unreviewed safety
question. Title 10 of the Code of Federal Regu]ationsﬁ Part 50.59(a),
specifies éhat an unreviewed safety question exists if:

(1) The probability of occurrence or the consequences of an
accident or malfunction of equipment important to safety
previously evaluated in the Safety Analysis Report may be
increased; or

.(2) A possibility of an accident or malfunction of a different
type than any evaluated previously in the Safety Analysis
Report may be created; or

(3) The margin of safety as defined in the basis for any

technical specification is reduced.

The next refueling of Unit 3, which is scheduled for the Fall of 1976,
is the third refueling of this Unit. There are no significant differences
between this refueling operation and previous refueling operations. The

-refue1%ng operation has been previously analyzed as reported in the

Turkey Point Units 3 and 4 Final.Safety Analysis Report.




The NRC Staff Safety Evaluation Report. dated March. 15, 1972 found this

refueling operation to be-acceptable. ‘' Therefore, there. is no unreviewed

safety question associated with -the ‘refueling operation.

Reactor design, power capability, and postulated incidents have also
been.evaluated to determine if they involve an unreviewed safety question.
The conclusion presented above in Section 2.0 and 3.0 of this safety

} evaluation show that the Unit 3 Cycle 4 reload satisfies the criteria of

10 CFR Part 50.59(a), and that all 11m1ts prev1ous]y found to be acceptab]e
by the NRC Staff will stiT1 apply.

In summary, we have concluded that:

(1) Since the core refueling does‘not increase the probability
‘or consequences of a previously analyzed accident, decrease
safety margin, or create the possibility of an accident not
previously analyzed, the refueling does not involve an un-
reviewed safety question;

(2) The existing Limiting Conditions for Operation incorporated
in the Technical Specifications are appropriate for ﬁse
during, Unit 3 C;cle 4 operation;

(3) There is reasonable assurance that the health and safety
of the public will not be endangered by the operation as
described herein; and

(4) Such activities will be conducted in compliance with the
‘Commission's reguiations and will not be inimical to the
common defense and security or to the health and safety of

the public.
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TABLE 1

_ TURKEY POINT 3 - CYCLE-4 .

FUEL ASSEMBLY DESIGH PARAMETERS

1—)

Reqion

t—

Enrichment (w/o U 235) 1.86 2.56 . 2.56 _ 2.60
Density (% Theoretma])* 93.8 ~92.8° 94.6 . 94.8

Number of Assemblies ' .- 5..-. 42 ° 52 - 24

"Approximate Burnup at . . .. 12000 f23700£“16700 8100
Beginning of Cycle 4 . . R
(MUD/HTU)

. Pressure compared to
. Region 1 (psi

2 .4 5A .

b::’) " Changa in Intorna} fod . - 0 M * +130 4109

2.90

94.5
24

.., 6600

+100
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TAELE 2

TURKEY POLIT UIIT 3

KINETICS CHARACTERISTICS
Current Limit ~ Cycle3°- - - -Cycle 4 T
(2250 psia) (2100 psia) " {2250 psia)
Hoderator Temperature . ;3,5 to +0.3% . -3.5t 0 -=3.5t0 O
Coefficient, (sp/°F)x10* - K

Dopp]er Coeff1c1ent, ' 1.6 to 1.0 .. -26 to -1.0". . -2.6 to -1.0:

(Ap/°F)x10

ne e g

_ Delayed Neutron Fractlon, 50 to .72 - . .50 to .72 | .50 to .72

-
) ‘ L

eff’ (%)

Prompt Neutron Lifetime S lMtols. .. 20 ... .. 20
. (usec) . ; P .: .
. Uaiimum Differential Rod~ "~ 80 °~ ' 88" - - 80
Worth of Two Banks I S
Moving Together at. =~ . I S - :
HZP (pem/in)** - - .. - . -
R g‘v"ﬁzitﬂu*;g”a T s Y - -
‘- :
*  The positive coefficient does not oqcu% at operating conditions
** pem = 10' _ _
+  The Cycle 4 range of values is valid for both the nominal design conditions of @
the plant (2250 psia pressure, 546.2°F inlet temperature) -and for the planned i
Cycle 4 operating conditions (2100 psia pressure, '539°F inlet temperature).
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TABLE 3
. ' TURKEY POINT 3 - CYCLE 3 AND 4

- SHUTDOWN REQUIREMENTS AND FARGINS

CYCLES .. . _ CYCLE 4 *

" Control Rod Morth (% Ao) : ‘Eﬁﬂl EOC B ° EOE

- . - [ 4

a1 Rods Inserted Less Horst Stuck Rod . 5.87. 6.1 | . 6.34  6.39

. =
-

"(1) Less 102 e a7 5281 BT o BLTO B - A
. Control Rod Requirements (% bo) : ) - ) :

 Reactivity Defects (Dopper, Tavg, - 166 2.52 &2 257
%:)5h1: .+ Yoid, Pedxstr1but1cn) A A E I PERL o
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" % The Cycle 4 réngé'quvaiﬁes-ié valid £or both-the nominal:design ‘conditions of ™
.the plant (2250 psia pressure; 546.2°F inlet temperature) and for the planned
Cycle 4 operating conditions (2100 psia pressure, 539°F inlet temperature).
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.A " FIGURE 2 . _. _ ‘ -
SOURCE AND TURKEY POIHT UMIT 3 CYCLE 4 . o
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T e . Figure 3 .

TURKEY POINT UMIT 3 CYCLE 4
TRIP REACTIVITY VERSUS ROD POSITION

Trip Reactivity (2 ak/k)
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