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U. 8. Nuclear Regulatory Commission

JUL 31 1982

A summary list of commitments contained in this letter is
provided as Enclosure 2. If you have any questions, please
contact R. R. Baron, Marager of Site Licensing, at

(208) 7°9-7570,

Sincerely,

-

[ 7 ;,/c-c-c-’ir;.‘fa’( :

G/IJ. Zeringue

Enclosures

ce (Enclosures):
NRC Resident Inspector
Browne ierry Nuclear Plant
Route 12, Box 637
Athens, Alabama 35611

Mr. Thierry M. Ross, Project Manager
U.S. Nuclear Regulatory Commission
One White Flint, North

11555 Rockville Pike

Rockville, Maryland 20852

Mr. B. A, Wilson, Project Chief
U.8, Nuclear Regulatory Commission
Region 11

101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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ENCLOSURE 1
BROWNS FERRY NUCLEAR PLANT (BFN)
LOWER DRYWELL PLATFORMS AND MISCELLANEOUS STEEL CRITERIA

The cover letter to the NRC's July 13, 1992 Safety Evaluation Report (SER)
and Request for Additicnal Informaticn lists four cvpen iteme that require
TVA's reeponse. Listed below is TVA's response to each opon item.

NRC Reguest:

l. A# noted in the enclosed SE Section 2.2, the staff does not agree
that TVA his demonstrated compliance with the FSAR reguiremente for
steel design. First, application of a ductility ratio is not
permivted by the FSAR., Second, the shear stress limit of (.52 F,
propoeed in the criteria svbmitted on June 12 991 is greater that
the FSAR limit of 0.4 F,. TVA has not provided a justification for
this increased limit. IVA should justify the increased shear stress
Yimit, as noted in SE Section 2.5.3, TVA has stated that the FIAR
will be revised to refle-t changee in the steel design criterias.
This revision and the asesociated justification will be reviewed by
the staff when it beromes available.

TVA Response:
Ductility =

The coriginal F8A loadiug combinations did not include thermal loads for
steel structures and there are no statements in the BFN FSAR that would
prohibit the use of ductility to accommodate the effects of thermal
conditions., TVA has e luated the changes to ite steel design criteria
under the provision of .uv CFR &§C.59 and vuluntarily upgraded its design
criteria and loading combinations to explicitly address thermal conditions
and to use the concept of ductility to relieve thermal loads. This
upgraded design criteria pruvides specific methods to address Standard
Review Plan (SRP) Section 3,8.4, which states, in part: ".., thermal loads
can be neglected when it can be shown that they are secondary and
self-limiting in nature and where the material is ductile."

TVA and NRC met on April 30, 1992 to discuse the metliodology used to
evaluate effecte of thermal growth of steel structures. As documented in
the NRC's May 12, 1992 meeting notas, the NRC staff reguested that TVA
perform, and the NRC review, further analysis of structures effected by
thermal conditions following a postulated pipe brear. VA agreed to
develop a plan to perform this analysis and submitted thie plan by TVA
letter to NRC, dated July 20, 1992, NRC also documented in ite meeting
notes that TVA would not have to perform any physical testing or
verification of the ANSYS computer program.

TVA continues to pursue ite proposed plan for the resclution of the
thermal growth iesue. TVA will prepare a summary of the calculations used
to addrese the thermal growth issue and will also perform linear anslyses
for those structural configurations that exhibit the highest level of
thermally incuced strees. A summary .eport will be submitted te NRC and
the supporting calculations made available for NRC review at TVA's
Rockville cffice by September 30, 19%Z.
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ENCLOSURE 1
BROWNS FERRY NUCLEAR PLANT
LOWER DRYWELL PLATFORMS AND MISCELLANEOUS STEEL CRITERIA
(. ONTINUED)

Shear Stress Limit ~

The whear strese limit of 0.52 F, ls provided to ensure a margin similar
to the 0.9 F, limit on tension and bending stresses. Commentary

fection 1.5.1.2 of the American Institute of Steel Construction (AISC)
B'th edition states shear yield atress is frequently taken as:

"

v, §

Thus, —c—'-;-s—ri «0.52 F,.

Thie allowable is in accordance with, or more conservative than, standard
industry practice. An illustration of the margin provided by thie shear
stress limit with reepect to industry practice is described below.

The uee of a shear strese limit of 0.52F, for DBE load combinations is
within the bounds of acceptable practice permitted under the AISC .ode.
Section 1.5.1.2 of the AISC’'s 8'th Edition of Manual of Steel Construction
provides shear allowables. A ehear allowable of 0.4F, is the basic
allowable on croce-sectional area effective in resisting ehear. It ise
used for service level loadi and for the OBE at BFN. Section 1.5.6 of the
same code states that the allowable stress may be increased one third
above the values otherwise provided when produced by wind or seismic
icading, acting alene or in combination with the deeign dead and live
loads. Considering a one third increase on the basic allowable for DBE
loading combinations with wind or selsmic loads resulte in an allowable
ehear stress of:

1
15 X0.4F, = 0.533F,
The shear strese limit of 0.82F, for DBE load combinations that ie

epecified in BFN'e steel design criteria is therefore more conservative
that the 0.533F, allowed by the AISC,

The strese allowables epecified in SRP Section 3.8.4 for DBE load
combinations are 1.6 times the allowablee of normal loading combinations.
Thie results in an allowable shear etress of:

1,6 X 0.4F, = 0,645,

The shear streee limit of 0.52F, for DBE load combinations that is

spe~ified in BFN's steel design criteria ia therefore more conservative
that the 0.64F, allowed bty the SRP.
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ENCLOSUVRE 1
BROWNS FERRY NUCLEAR PLANT
LOWER DRYWELL PLATFORMS AND MISCELLANEOQUS STEEL CRITERIA
(CONTINUED)

The 0,82 F, value ie consistent with the allowable used for the
evaluation/design of other commodities at BFN. For example, the NRC'e
July 16, 1992 SER on the Browns Ferry seismic design criteria for HVAC
duct and thelr supports states that the shear strese limit of 0.52F, for
DBE lcocad conmbinations is acceptable. The SER further states that this
stress iimit ie in accordance with, or more conservative than, current
industry practices.

FBAR Revisions -~

TVA letter to NRC, dated July 23, 1992, transmitted Revision 9 of the
Updated Brownse Ferry Final Safety Analysis Report. The FSAR has been
updated to reflect tue steel design criteria. TVA will further enhance
FSAR Table 12.2-16 to more clearly describe stress allowables for drywell
platforme.

NRC Reguest:

2. In the enclosed SE Section 2.4, TVA is requested to clarify the
criteria to state that the absolute sum of dynamic forces will be
used versue evaluation of dynamic force phase relationships. The
staff feels this request is coneistent with previous TVA
commitments,

TVA Response:
TVA will clarify the criteria to state that the various dynamic reactions

from attached systems, such as piping, HVAC, and cable trays, are combined
on an absolute sum basis.

NRC Request:

3. SE Section 2.5.]1 requires TVA to clarify the FSAR with regard te
¢ircumstances where the upper stress limit should be applied.

TVA Response:

TVA will further enhance FSAR Table 12.2-16 to more clearly describe
etrese allowables for drywell platforms,
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ENCLOSURE 1
BROWNS FERRY NUCLEAR PLANT
LOWER DRYWELL PLATFORMS AND MISCELLANEOQUS STEEL CRITERIA
(CONTINUED)

NRC Regquest:

4, SE Section 2.5.2 states the staff does not accept 0.9 of the
critical buckling streus, since .his limit provides insufflcient
margin. TVA {8 requested to submit a lower limit for etaff review
which demonstrates acceptable margin.

TVA Regponse:

TVA's design criteris epecifien & 1.5 increase in the basic AISC stress
allowables for the DBE load combination. Howeves, in no case shall
allowables exceed 90 percent of critical buckling fur axial compression.
The 0.9 Fy (Factor of Safety = 1.11) ie only approached for very short
sompressicn membere for which buckling is not a concern. Thie allowable
i® in accordance with, or more conservative that, standard industry
practice.

The allowablea for columns are demonstrated by the following examples.
Note that 0.9 Fy is approached only for columns o©f very short length. As
column length increasses, the allowable stress is rapidly reduced to

0.78 Fiu« The example column has an allowable stress of 0.88 F, at a 7.26
inch length. The allowable stress is reduced to 0.81 F. at a 48 inen
length and declines to 0.78 Py at a length of 101.33 inches. The factur
of safety against critical buckling rangee from 1.11 for the short column,
up to 1.28 for the longer column. These factore of safety are consistent
with those used f:r tension and bending members for the DBE loading
combination. It has aleo been observed in physical tests that columns
exhibit port-buckling strength and do not fail abruptly in cempression.
The relationship between & 1.5 increase in basic AISC stresees and 0.9 F
is shown graphically in Figure 1.

The following examples assume a WEx2% main member, constvucted from A36
steel, with an ryy of 1.82. Using K= 2.1, K '/, < C., with C. = 126
(Reference AISC 8th Edition, Rection 1.5.1.3).
1. Length = 7,25 inches
K '/, = 2.1 (7.28) / 1.52 = 10.0 Using K '/, = 10

AISC allowable = 21.16 ksi (AISC 8th Filition, Table 3-36)
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ENCLOSURE 1
BROWNS FERRY NUCLEAR PLANT
LOWER DRYWELL PLATFORMS AND MISCELLANEQUS STEEL CRITERIA
(CONTINUED)

For the ODBE condition, Attachment F of TVA'e design criteria allows
a 1.5 increase. Therefore, F, « 1.5 (21.16) = 31.74 kei

P (1 mmd o (1« oA ) 3630 89 ked  (ATSCEQG. 1.5+1 without
e LR Factor of Safety)

Factor of Safety = 35.89/31.74 = 1,13

Note for evaluation purpeees, compute 0.9 Fy

0.9 Foy = 0.9 (35.89) = 32,20 xsi

Compare to 1.5 F,

1.5 Fo = 31.74 kei + Controlling

2. Length = 48 inches

K'/ = 2.1 (48) / 1.52 = 66,3 Using K '/, = 67
AISC allowable = 16.74 kei (AISC 8th Edition, Table 3-36)

For the DBE condition, Attachment F of TVA'e design critaria allows
a 1.5 increase. Therefore, F, = 1.5 (16.74) = 25.11 ksi

(x4 12 g7
Pog® 12~ JF o [1~ i) 36 = 30.91 kgd (A78C&8g. 1.5-1 with
- T 2 (126)" il i g

Factor cf Safety)
Factor of Bafety = 30.91/25.11 = 1.23

Note for evaluation purposes, compute 0.9 F,

0.2 Fop = 0.9 (30.91) = 27.82 kei

Compare to 1.5 F,

1.9 F, = 25.11 ksi +« Controlling

e o e e R o e e e o e P —
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ENCLOSURE 1
BROWNS FERRY NUCLEAR PLANT
LOWER DRYWELL PLATFORMS AND MISCELLANEOUS STEEL CRITERIA
(CONTINUED)

For K '/, » ¢
3. Length = 101.33 inches
K '/, = 2,1 (101.33) / 1.82 » 139.99 Using K/, = 140

AISC @llowable = 7,62 kei (AISC €th Cdition, Table J3-36)

For the DBE condition, Attachment F of TVA's deeign ¢riteria allows
& 1.% intrease. Therefore, P, = 1.6 (7.62) = 11,43 ksi

Fop _..!.'}E_. « 12341729000 . 34, 59 ket (ATSCBq. 3.5~2 without
(K2)? 140 Facter of Safety)

Factor of Safety = 14.59/11.43 = 1,28

Note for evaluation purposes, compute 0.9 Fgu
0.9 Fiy = 0.9 (14.59) » 13.13 ksl

Compare to 1.5 F,

1.6 F, = 11.43 kei + Controlling

The factor of Safety against buckling ranges from 1.13 to 1.28 for these
examples.

CONCLUSION

It is TVA'e understanding that the proposed steel deeign criteria ie
acceptable to the NRC Staff except for the open iteme identified in the
NRC'® July 13, 1992 SER. TVA's plan for resolving the thermal growth
issue was submitted for Staff review by letter, dated July 20, 1992,
TVA's proposed use of the ductility ratio concept ie compatible with the
ERP philosophy of gelf-liniting and ductile materiale, and is more
conservative than the SRP since a upper bound of 3 was established on the
allowable ductility ratio. The remainder of the open items are addressed
in this submittal.

commitments. TVA requests a Supplemental SER be issued to document the

1
|
|
TVA'e steel criteria ie conservative and consistent with past TVA
resclution of these open items as each item is resclved.
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ALLOWABLE STRESSES

FOR COMPRESSION MEMBERS OF 36 KSI YIELD STRESS STEEL
BROWNS FERRY NUCLEAR PLANT DESIGN CRITERIA
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ENCLOSURE 2
BROWNS FERRY NUCLEAR FLANT
SUMMARY OF COMMITMENTS

TVA will:

1) TVA will further enhance FSAR Table 12.2~16 to more clearly describe
stress allowadlew for drywell platforms.

2) TVvA will clarify the criteria to state that the various dynamic
reactions {rom attached systems, such as piping, HVAD, and cable
trays, are vombined on an «bealute sum basis.




