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1,0 INTRODUCTION

By letter dated July 31, 1990, Alabama Power Company (APCo or the icensee)
submitted & request for changes to the Joseph M, Farley Nuclear Plant,
(Farley) Unit 2, Technical Specifications.

Farley, Unit 2, currently has a steam generator tube plugging (SGTP) 1imit
of 10% based on the large break loss-of-coolant accident/emergency core
cooling system (LOCA/ECCS) analysis as shown on Technica) Specification
Figure 2,1-1, Based on APCo operating experfence, it 1s expected that

the number of steam generator tubes requiring corrective action in Unit 2
could exceed the current SGTP 1imit of 10%, Therefore, APCo has requested
4 change to the Technical Specifications to increase the SGTP limit from
10% to an average 15% SGTP with a peak 1imit of 20% SGTP 1n any one steam
enerator., Also included in the request 1s a reduction of approximately
5% 1n the reactor coolant system therma) design flow.

In support of the increased SGTP 1imit, the )icensee submitted a report,
WCAP-12659, "Alabama Power, Joseph M, Farley Unit No. 2, Increased Steam
Generator Tube P1ugg1ng and Reduced Thermal Design Flow Licensing Report,"
dated July 1990, is report provides the licensee's review and evaluation
of the Final Safety Analysis Report (FSAR), Chapter 15, accidents/transients
to verify that the effects of increased tube plugging and reduced reactor
coolant system (RCS) flow rate do not invalidate the current analyses of
record and that all pertinent conclusions in the FSAR are stil) valid.

The licensee also considered the effect of asymmetric RCS flow rondition

on accidents/transfents., The following events were reanalyzed to Justify
the Technical Specification changes:

® Large break LOCA/ECCS analysis
® Small break LOCA
® Major rupture of a main feedwater pipe

“ Uncontrolled rod cluster contro) assembly bank withdrawal from
subcritical
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* Partia) loss of forced reactor coolant flow
“ S$ingle reactor coolant pump locked rotor

© Steam generator tube rupture

2.0 [VALgATIQN
2.1 LQQA ;;gn;;
Large Break LOCA/ECCS

The 1imiting reactor coolant system 1argo pipe break was found to be

the double ended cold leg guillotine (DECLG) break based on the results
of the LOCA sensitivity studies. Therefore, only the DECLG break 1s
considered in the large break ECCS performance analysis to determine the
effects of increased SGTP and reduced thermal design flow., Calculations
were performed for the 1imiting Moody break discharge coe’ficient (C.=0.4)
under minimum safeguard conditions, The DECLG was anal,zed with an aRC
epproved ECCS evaluation model,

The peak clad temperature (PCT) for the DECLG break was calculated to be
2069°F, which accounts for increased SGTP and redus.ed therma) design flow,
A 4°F increase is added due to delayed isolation of the containment
mi:i-gurgc valves. This brings the resultant PCT to 2073°F for Farley,
Unit 2.

The maximum local metal-water reaction is 5,76 percent which 1s well below
the embrittiement 1imit of 17 percent required by 10 CFR 50.46. The

total core metal-water reaction 1s less than 0.3 percent when compared
with the 1% criterfon of 10 CFR 50,46, The clad temperature transient is
terminated at a time when the core geometry 1s stil) amenable to cooling,
The core temperature will continue to drop arJ the ability to remove decay
hol? generated in the fuel for an extended period of time will be
achieved,

The NRC staff has concluded that the calculations for increased SGTP and
reduced thermal dcsign flow were performed for the worst case LOCA break,
used an approved evaluation model which satisfies the requirements of
Appendi~ n . 10 CFR Part 50, and met the requirements of 10 CFR 50.46.
Thus, .he statf finds the LOCA/ECCS evalui tion acceptable,
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In WCAP-12659, Westinghouse Electric Cosporation (Hestinghousc) has
fdentified what appears to be a new 1s,ue for older mode Westinghouse
steam generators (such as the Farley, Unit 2, Mode! 51 steam generators)
that 1s considered by the staff to be a separate issue from SGTP limits
and this amendment, The issue concerns the potential for steam generator



tube collapse during a safe shutdown earthquake (SSE) plus LOCA, Collapse
of the steam generator tubing reduces the RCS flow area through the tubes.
The reduction in flow area increases the resistance to the flow of steam
from the core during a LOCA which in turn may potentially increase PCT,

This phenomenon has previously been examined in detail by Westinghouse for
newer mode! steam generators (e.g., Mode) F at Callaway and Mode) D-3 at
Watts Bar) and factored into the FSAR safety analyses for these plants,
However, this phenomenor. was not examined for Farley until preparation of
WCAP-12659 to support the subject license amendment and has not been
previously reviewed by the staff,

The staff's concerns are the amount of potential flow area reduction and
the potential tube 1nto?r1ty fmplications of collapsed tubes. Potential
tube integrity implications arise from the fact that many plants are
experiencing stress corrosfon cracking of steam generator tubes, The
staff is concerned that collapse of cracked tubes could lead to leakage of
secondary system coolant into the primary system during a LOCA,

The staff's preliminary conclusion, however, is that the issue of tube
collapse does not pose a significant enough safety concern to warrant
fmmediate action. This conclusfon 1s based on the fact that
leak-before-break (LBB) analyses have been performed for most pressurized
water reactors in accordance with General Design Criterion (GDC) 4 of
Appendix A to 10 CFR Part 50, These analyses have shown that a large break
LOCA (and, thus, consequent tube collapse) is an extremely low probability
event for these plants. Therefore, the staff is examining, on a generic
basis, this issue of tube collapse under SSE plus LOCA loads,

Details of the tube collapse assessment for Farley were presented to the
staff at a meeting on November 7, 1990, The meeting handouts were
documented by APCo's letter to the staff dated November 18, 1990, In
addition, in that November 18, 1990 letter, the licensee submitted a
scoping analysis stating that relevant LBB parameters for Farley, Unit 2,
are enveloped by the generic analyses performed by Westinghouse 1in
WCAP-9558, Revisfon 2, "Mechanistic Fracture Evaluation of Reactor Coolant
Pipe Containing a Postulated Circumferentia) Through-Wall Crack," and
accepted by the NRC in Generic Letter B4-04, “"Safety Evaluation of
Westinghouse Topica® Reports Dealing with Elimination of Postulated Pipe
Breaks in PWR Primary Main Loops.” The licensee is currentiy perfcrming
detailed LBB analyses for Farley, Unit 2, which they have committed to
provide to the staff by January 31, 1991, However, based on thé above,
the Ticensee concludes that the LBB methodology 1s applicable to the
Farley, Unit 2 RCS primary loops and, thus, the probability of breaks in
the RCS loop piping 1s sufficiently low that they need not be considered
in the structural design basis. Excluding breaks in the RCS primary
loops, the LOCA loads from the large branch 1ine breaks were 21so assessed
by1§he Ticensee and found to be of insufficient magnitude to induce tube
collapse.
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Small Break LOCA

Small break LOCA analyses were performed to demonstrate that the NOTRUM
small break LOCA evaluation mode! (WCAP-10054.P.A alculates lower

than the WFLASH evaluation mode! (WCAP-11145.P-A The Farley WFLASH

ma break LOCA analysis remains the analysis of record which calculate

PCT of about 1797°F
The increase in SGTP and the reduction in thermal design flow will result
ina small change in primary pressures and temperatures, It is concluded
d 19 " o s \

that these changes w nave no adverse effect on the Farley, Unit 2,
small break LOCA analysis margin to the PCT limit of 2200°F.

team Generator Tube Rupture

A sensitivity analysis was performed to determine the 1mpact of the tube
plugging increase and thermal desiagn flow re uetion on the steam generat
tube rupture analysis (SGTR). The results of the SGTR analyses indicate
vnNat the primary-to-secondary break flow and atmospheric stean release via
the ruptured steam generator ncreased as compared to the results of
urrent Farley, Unit 2, SGTR analysis.

'

the

The increased mass releases were subsequently utilized by the licensee
'n a radiological analysis to determine the effect of the tube pluc
increase and thermal design flow reduction on the offsite doses. The
licensee used the Farley licensing basis methodology and current inputs,
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The results of the radiological analysis indicate that the site boundary
thyroid and whole-body gamma doses are 3.3 and 0.14 rem, respectively.

The Tow population zone thyroid and whe e-body gamma doset are 1.4 and
1,05 rem, respectively,

These results show a slight increase in the offsite dose over those
presented in the FSAR, The staff has reviewed the methodoloay and
assumptions used by the l1icensee to analyze the radiological impact of a
postulated steam generator tube rupture and finds this analysis

appropriate, The cose increases are small, and the tota) dose remains we!
within a "smal)l fraction" of the 1 FR Part 100 exposure quidelines.
Thus, we find the SGTR analysis acceptable.
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2.3

- lyati

A1l non<LOCA transients were examined to determine the impact of the
reduced thermal desfgn flow, A penalty in the departure from nucleate
botling (DNB) margin fs assoctated with the reduced flow. However, the
existing ONB merain is sufficient to cover the DNb penalty due to reduced
therval design flow, The thermal design flow reduction s limited to
approximately 1.5%, The licensee used the existing flow sensitivities
data to demonstrate that non-DNB safety criterfa will also continue to be
m‘.

The licensee exp\1c1t1{ reanalyzed: (1) major rupture of a main feedwater
pipe and (2) uncontrolled rod cluster control assembly bank withdrawal
from subcritical for the reduced therma)l design flow. These events were
reanalyzed using current and NPC accepted methodology and computer codes.
Although the resu'ts of the analyses have changed, the conclusions
presented in the FSAR remain valid for the new analyses,

Steam generator tube plugging asymmetries lead to flow asymmetries among
the reactor coolant loops. The loop with the largest amount of tube
D?u?g'no will have the lowest reactor coolant flow, The licensee
explicitly reanalyzed the trarsients which are sensitive to flow
asymmetries, The two transients analyzed were: (1) partial loss of
forced reactor coolant flow and (2) single reactor coolant pump )ocked
rotor, The licensee used the NRC-approved methodology to account for the
loop flow differences and a reduced therma! design flow.

The results of the partial loss of forced reactor coolant flow analysis
show that the minimum DNB 1s bounded by the complete loss of forced
reactor coolant flow analysfs, As a result, the increased tube plugging

with reduced thermal design flow, as well as the asymmetrica) steam
enerator tube plugging levels, does not alter the conclusions presented
n the FSAR for the partial loss of forced reactor coolant flow event.

The results of single reactor coolant pump locked rotor show that the
conclusfons of the FSAR with respect to the locked rotor event are met for
the increased SGTP as well,

Thus, the staff finds that the non-LOCA events evaluation 1s acceptable,
T 11 \ h

The icensee proposed changes to the Technica)l Specifications which
fnvolve approval to increase the equivalent tube pluggin? Timit from the
current Ticensed value of 10% uniform plugging to a new 1icensed value of
15% average with a 20% peak in any one steam gcnorator. The specific
plugging 1imit 15 removed from the Technical Specifications, consistent
with the Westinghouse Standard Technical Specifications. Also included

s a decrease of approximately 1,5% in reactor coolant system tota)

flow rate from the current licensed value of 265,500 apm to a new licensed
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value of 261,600 gpm, Calculations of reactor trip system
instrumentation trip setpoints are revised bases on the reduced core flow
rete. The staff finds these Technical Specif’cation changes acceptable
based on the evaluations contained in Section: 2.1 and 2.2 above,

3.0 gueary

4.0

5.0

The NRC staff has reviewed the )icensee's revised LOCA analysis and
evaluation of the fmpact of the proposed cranges on the non-LOCA safety
analyses and finds that the proposed incresse 1n steanm generator pligging
1imit and the decrease in thermal design flow to be acceptable bzcause
(1) the requirements of 10 CFR 50,46 and Appendix K to 10 CFR Part 50
continue to be met and (2) the conclusfons of the FSAR Chapter 15 safety
analyses remain valid,

v TA RAT]ON

This amendment changes a requirement with respect to installation or
use of a facility component located within the restricted area as
defined in 10 CFR Part 20 and changes the surveillance requirements,
The staff has determined that the amendment involves no significant
increase in the amounts, and no significant change in the types, of
any effluents that may be released off site, and that there 1s no
sfignificant increase in individua) or cumulative occupational
rediation exposure, The Commission has previously 1ssued a proposed
finding that this amendment i1nvolves no significant hazards
consideration, and there has been no public comment on such finding,
Accordingly, this amendment meets the eligibility criteria for
categorical exclusion set forth in 10 CFR 61,22(c)(8), Pursvant to
10 CFR §1.22(b), no environmental impact statement or environmental
assessment need be prepared in connection with the issuance of this
amendment .

SONCLUSTON
The Commissfon made a proposed determination that this amendment involves
no significant hazards consideration which was published in the Feder.
§"***§ih£55 FR 34363) on August 22, 1990, and consulted with the Sta

« No public comments or requests for hearing were received,
and the State of Alabama did not have any comments,

The staff has concluded, based on the considerations discussed above that:
(1) there 15 reasonable assurance that the health and safety of the
public will not be endangered by operation in the proposed manner,

(2) such activities will be conducted in compliance with the

Commissfon's regulatfons, and (3) the issuance of this amendment will not
be inimical to the common defense and security or to the health and
safety of the public,

Dated: [December 6. 1990

Pringig’l an;rigg;gniz K, Desat

E. Murphy



