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December 1, 1992

U.5. Nuclear Regu'atory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gent lemen:

In the Matter of ) Docket Nos. 50-259
Tennessee Valley Authority ) 50-260
50-296

BROMNS FERRY NUCLEAR PLANT (BFN) - COMPLETION OF COMMITMENT MADE IN
RESPONSE TO GENERIC LETTER 92-01, "REACTOR VESSEL STRUCTURAL INTEGRITY"

Reference: Letter from TVA to NRC dated July 7, 1992, "Browns Ferry
Nuclear Piant (BFN) - Sequoyah Nuclear Plant 770N), and Watts
82 .* Nuclear Plan* (WBN) - Response to Generic Letter 92-01
(Reactor Vessel Structural Integrity"

In the referenced 'etter, TVA comnitted to provide the staff a summary
evaluation of BFN's accumulated fluence at operation below 5258°F, the
effect on the reference temperature, for nil ductility transion (Rypy)
and the effect on Charpy upper shelf energy. The enclosure contains the
evaluation results. There are no commitments contained in this letter.

It you have any gquestions, please contact G, D. Pierce, Interim Manager
of Site Licensing, at 200-729-7566.

Sincerely,
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Enclosure
cc: See page 2
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A U.S. muciear Regulatory Commission
P December 1, 1992

Er.losure

cc (Enclosure):

z 1.2C Resident Inspector

A Browns Ferry Nuclear Plant

| Route 12, Box 637 ;
, Athens, Alabama 35611 |
Mr. Thierry M. Ross, Project Manager {
' U.5. Nuclear Regulatory Commission :
| One White Flint, North
- 11655 Rockville Plke
Rockville, Maryland 20852
Mr. B. A. Wilson, Project Cilef
U.5. Nuclear Regulatory Commission
Region 11 :
101 Marietta Street, NW, Sulte 2900 :
Atlanta, Georgla 30323 |
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ENCLOSURE

BROWNS FERRY NUCLEAR PLANT (BFN)
REACTOR VESSEL STRUCTURAL INTEGRITY

Summary of Accumylated Fluence below 525°F

A review of the Browns Ferry recircilation suction temperatures for the most
recent cycles of operation for all three units has been conducted. The cycles
chosen for evaluation are Unit 1 Cycle 6, Unit 2 Cycles 4, 5 and 6, and Unit 3
Cycles 5 and 6, which are considered typical for BFN operating cycles. Data
for U2C6 included operution through October 20, 1992, for Units 1 and 3, the
summary includes the last full and/or partial rycle of operation before
shutdown. The data, given in Tables 1 through 6, are presented as a summary of
the cumulative fluence as a function of the number of days or core critical
operation at each degree Fahrenheit of recirculation temperature below 5259 .
The values given are considered conservative in that each day the reactor log
indicated operation, a full day of core criticality was assumed. The number
of davs at each degree of reduced temperature is adjusted to reflect effective
full power days (EFPD) based on the indicated reactor operating power level as
» percent of full power. The fluence per EFPD (at 1/4 thickness) 1s based on
1/365 ¢ the EFPY data contained in the reference.

This analysis shows the three BFN reactors to be operated in a similar manner
with the recirculation suction temperature typically n the rang: 525 to 528°F
at full or near “+') power. Operation below 5259 is attributable to
transients, 11miiud Jow power operation and coastdowns preceding refueling
outages. The summary data for individual cycles given in Tables 1 through 6
show the accumulated vessel legnce at tempe§gtures below 5259F for indlvidual

cycles to range from 0.46 x 10'° to 1.8 x 10 n/emé

tffect on Reference Temperature

The effects of trradiation on embrittiement are normally quantified through
the evaluation of credible survelllance data in accordance with Reaulatory
Guide 1,99, Revision 2. However, the first survelllance capsules containing
Charpy specimens are not scheduled to be removed from the BFN vessels until
the end of each unit's cycle which most closely approximates 8 effective
full-power years. This projects the initial capsule removal for the BFN to be
at the U2C7 refueling outage (one additional cycle).
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ENCLOSURE (Continued)

RROWNS FERRY NUCLEAR PLANT (BFN)
REACTOR VESSEL STRUCTURAL INTEGRITY

The controlling materials for the reactor beltline reglons are the
circumferential weld WF-154 for Unit 1 and the vertical electroslag welds
ceams for Units 2 and 3. During the records review for establishing reference
_emperatures for the beltline matertals, specific test results for the
electroslag weld srams on the three vessels could not be determined.
Likewise specific est data for the Unit 1 circumferential weld scam could
nct be established. As a result, the bounding value for procedure
qualification records at the time of fabrication of the sh. i courses were
adopted as the RTypy for the electroslag welds, and the generic boundin$ value
for BLKW submerged arc weld metal was adopted as the weld WF-154 RTypr. These
bounding reference temperatures in lieu of actual test data are consldered
conservative, Therefore, TVA believes that an adequato margin currently
exists in the initial RTgRT values to compensate for the 1imited fluence

e

exposure below 5259 of Browns Ferry vessels.

When credible surveillance data from the surveillance capsules, becomes
available which envelopes those periods of time for operation below 525°F for
the Browns Ferry vessels, the actua)l data will be used to determine the
significance of the low temperature operation.

Effe-t on Upper Shelf Energy (L3E)

As summarized in Table | of the reference letter, all initial upper shelf
energy values for Units 2 and 3 exceed 75 ft- 1bs and each are predicted to
exceed 65 ft-1bs at End of Life (EOL) (32 Effect Full Power Years [EFPY]).
The 15+ ft-1b margin 1s considered adequate unti] credible USE data can be
obtained at 8 EFPY.

Untt 1 circumferential weld WF-154, which was fabricated with Linde-80 flux
and s characterized by bounding chemica! and mechanical parameters, 1s
predicted to have an upper shelf energy of 50.8 ft-lbs at 32 EFPY based on the
methodology of Regulatory Guide 1.99, Revision 2. HWhen evaluated on the tasis
of BAW-1803, "Effects of Neutron Irradfatinn on Linde-80 Weld Metal Upper
Shelf Enurgy,” a predicticn of $6.8 ft- 1bs for the USE at end of iife
(Encloture 1, Section 2.a. of the reference letter). Based on the latter
evaluacion, TVA considers Unit 1 beltline materiais to have adeguate USE

margins.
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SUMMARY OF ACCUMULATED 1747 FLUENCE FOR RECIRC SUFTION TEMPERATURE BELOW 526°F

| Days at |

Average Power

BFN REACTOR VESSEL STRUCTURAL INTEGRITY

Table 1

B8FN U1 CYCLE 6

| Adjusted Effective | Estimated

lmmuu :,m Ao Level | _Fu)) Power Days |

{n/ ? nN)I3

Cumulative |
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BFN REACTOR VESSEL STRUCTURAL INTEGR!TY

Table 2

SUMMARY OF ACCUMULATED 1747 FLUENCE FOR RECIRC SUCTION YEMPERATURE BELOW 525°F

BFN U2 CYCLE 4
| Days at | Average Power | Adjusted Effective |

i | J(% f Full power)|

Estimated
Im.l_mﬁlﬁ“_ma___l_uu.zmmplv_zihmuﬁ_ﬂ_l : |
(n/cm® per EFPG x10°7) | (n/ew® x1077)
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LJEFOD = Effective Full Power Days :
“*Estime ~. il Fluence per EFPD = 2.267 x 10'6/365 = 6.27 x 10'7 n/ze?
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BFN REACTOR VESSEL STRUCTURAL INTEGRITY

Table ?

BFN Uc CYCLE §

NTp— Lol e

i | S
SUMMARY OF ACCUMULATED 1741 FLUENCE FOR RECIGC SUCTION TEMPERATURE BELOW $25°F 1

| Days at | Average Power | Adjusted Effective | Estimated | mmm
hmw-nc.l _Temperature | Level __ | _[ull Power Days | ! u!m,“.. 1
| [(% of Full power}| | (n/em® per EFPD x10'7) | (n/cm” x10 :
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*"gstimated 1747 fluence per EFPC = 2.287 x 10'8/365 = 6.27 x 10'2 o/ j
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BFN REACTOR VESSEL STRUCTURAL INTEGRITY
Table 4

SUMMARY OF ACCUMULATED 1/41 FLUENCE FOR RECIRC SUCTION TEMPERATURE BELOW 525°F
BfN U2 CYCLE 6

| Days at | Average Power | Ad‘usted Effective | Estimated |  Cumvlative |
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!
,

|
[
|
!
E
i
|
|
|
t
|
t
|
|
E
I
!
|
|
?
!




T I —

Table &

BFN REACTOR VESSEL STRUCTURAL INTEGRITY

SUMMARY OF ACCUMULATED /4T FLUENCE FOR RECIRC SUCTION TEMPERATURE BELOW 525°F

BFN U3 CYCLE &

| Days at | Average Power | Adjusted Effective |
sz.:muﬁlg_.lmnmn_ﬂl _Lgvel | Ful) Power Days |

| (% of Full power)|
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BFW REACTOR VESSEL STRUCTURAL INTEGRITY
Table &

SUMMARY OF ACCUMULATED 1/47 FLUENCE FOR RECIRC SUCTION TEMPERATURE BELOW 526°F
BfN U3 CYCLE &

| Days at | Average Power | Adjusted Effective | Estimated | Cumulative |
Temperature | Tenperature | Level | _fu)) Power Doys 1. Oluence .| Fflugnce |
" i [ (% of Full power)| | (n/em® per EFFD x00'7) | (n/ew® x00'7) |
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Phnt shutdown during Lycle 6
- truo = Effective Ful) Power Days
Estimated ! '4T fluence per EFPD = 2.245 x 10'6/365 = 6.15 x 10" wer?
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