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In reply, please
refer to LAC-8821

DOCKET NO. 50-409

Director of Nuclear Reactor Regulation

ATTN: Mr. Dennis M. Crutchfield, Chief
Uperating Reactors Branch #5

Division of Operating Reactors

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

SUBJECT: DAIRYLAND POWER COOPtka.IVE
LA CROSSE BOILING WATER REACTOR {LACBWR)
PROVISIONAL OPERATING LICENSE NO. DPR-45
SEP TOPIC II1I-7.B. DESIGN CODES, DESIGN
CRITERIA, AND LOAD COMBINATIONS

REFERENCE: 1. NRC Letter, Crutchfield to Linder, dated December 9, 1982

Gentlemen:

Reference 1, which enclosed your draft evaluation of SEP Topic III1-7.B
requested that we evaluate the factual correctness of the SER and accompanying
TER-C5257-325, and propose a schedule for resolution of the open items.

The LACBWR structures considered as Seismic Category I in Section 8 and 9 of
the TER shculd be changed to reflect the dcletion of the following structures:

l. Crib House (Water Intake Structure)
2. MWater Discharge Structure

3. Fuel Storage Building

4. 1B (New) Diesel Generator Building

The water intake and water discharge structures were eliminated as Seismic
Category I structures in letters LAC-7246, Linder to Crutchfield, dated
November 26, 1980, and LAC-7355, Linder to Crutchfield, dated February 2,
1981. Tnese two letters provided justification for elimination of the Crib
House and buried piping (water discharge) as necessary structures in either
the seismic or LOCA events at LACBWR.

The "Fuel Storage Building" as listed in Reference 1, is apparently a
misconception of what is handled in the LACBWR "Waste Treatment Building".
No new or spent fuel is handled or stored in the Waste Treatment Building and
there is no such structure called "Fuel Storage Building". The spent fuel
pool load criteria is adequately identified in Reference 1. The structure
"Waste Treatment Building" was classified as "Non-Seismic" under SEP Topic
I11-1, per NRC letter, Crutchfield to Linder, dated July 7, 1981. Therefore,
the structure "Fuel Storage Building" can be eliminated from consideration.
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Director of Nuclear Reactor Regulation January 20, 1983
ATIN: Mr. Dennis M, Crutchfield, Chief LAC-8821

In the course of reviewing the requirement for the need of the 1B Diesel and
associated switchgear, in the event of a Safe Shutdown Earthquake, we have
determined that it is sacrificial and therefore, it and the Diesel Building is
eliminated from Seismic Category classification.

Section V, Item 1 of Reference 1 requested that a review of the LACBWR Seismic
Category | structures be made to determine if any of the structural elements
for which a concern exists are, in fact, a part of the facility design. The
impact of code changes on the relevent elements will be accomplished by July
30, 1983.

Section V, Item 2 of Reference 1 requested that an examination, on a sampling
basis, of the margin of safety of all Seismic Category [ structures for loads
and load combinations (Sections 10.3 and 10.4 of Enclosure 1 to Reference 1)
not covered by another SEP Topic and designated by Ax be done. This will be
accomplished by July 30, 1983.

Section V, Item 2 of Reference 1 also requested that the Seismic Category I
structures be reviewed. We have determined that only the folliowing should be
considered Category I structures:

Containment shell and penetrations (including pipe penetrations)
Reactor Containment Building

Control Room and Electrical Equipment Room

Turbine Building (portion housing Class 1 eqyuipment)

Spent Fuel Storage Well

Stacks

Revised tables in Section 10 of enclosure to Reference 1 are enclosed that
reflect this change.

Section V, Item 3 of Reference 1 requested that the Code Editions assumed on
Page 77 of enclosure of Reference 1 be verified. We have determined that the
code ACI-318-56 is correct, but the applicable Code should be AISC 1961 in the
second column. The Containment Vessel was built to ASME Boiler and Pressure
Vessel Code, 1962 issue, Sections II, Material Specifications; VIII, Unfired
Pressure Vessels; [X, Welding Qualifications, and to the following Nuclear
vode Cases:

a. 12/0N, General Requirements for Nuclear Vessels
b. 1271N, Safety Devices
¢. 1272N, Containment and Intermediate Containment Vessels

The Codes ACI 318-71 and AISC 1971 are applicable as they were used in the
modification of the Spent Fuel Storage Well.

Section V, Item 3 of Reference 1 also requested that applicable information be
provided in the blanks of load tables of Section 10.3 of enclosure, where no
information exists. The relevant tables from Section 10.3 are enclosed with
applicable information provided.
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Director of Nuclear Reactor Regulation January 20, 1983
ATTN: Mr. Dennis M. Crutchfield, Chief LAC-8821

Section V, [tem 3 of Reference 1 also requested that assumptions made for the
load combination tables be verified for technical accuracy concerning
applicability cf the loads for each structure and their significance.

Enclosed are pages from Section 10.4 of the enclosure of Reference 1 which
nave been revised. Various load combinations on these pages have been deleted
because they are inapplicable to the LACBWR facility.

Section V, Item 3 of Reference 1 also requested that the ability of the
containment to resist seismic and LOCA loads in the correct combinations be

determined after completion of the containment seismic analysis. This will be
addressed by July 30, 1983.

If you have any further questions, please contact us.
Very truly yours,
DAIRYLAND POWER COOPERATIVE
) y / ;; i//,
2 /S 2
4,/ Frank Linder, General Manager
FL:HAT:ee
Enclosures

cc: J. G. Keppler, Regional Administrator, NRC-Region III
NRC Resident Inspector

WP-1.2.8




TER=C5257-325

STRUCTURE ;
SSMPARISON AF 2ESITN 3A80S LCAJS SPENT FUEL 3q0L
(IN CONTAINMENT 3UILOLING)

AT LA CROsSE

Curreac | Is Load Is load $E? Toot: Joes Laad | Does Coce
sesiia | Appilcabldiacludec leviaviaz Magai.ude | Seviation| lapac:
Jastias To This ia 2laas Tis Load Corvespond Ixisc Scale ) <Inmenss
woads Structusre {Cesizn 73 ?resend In load |Ranxing |
Basis? Criceria’ | 3asts? l
-3 Yes Yes - | Yes N | -
3 . Yes Yes - Yes No -
| ' :
2 F - - d L - - :
H 2 Yes Yes 122-3.4 . . %
2 Y -
: > - Yes 232-5.3 . k-
1l 3 |
- - ; -
3 "o Yes Yes - Yes No - : !
: T, Yes Yes 12-3.3 . . * ) {
= ] I
s 4t A\ Yes Yes - Yes No - 1
¥ :, Yes Yes - Yes No - E
M e Yes Yes t11-4 . ; *
z £ Yes Yes 13-4 . . *
2 v Yes 1.| Yes 121-2, [2%-6.A . . *
: | Yes 1.) Yes | yrr, roreca . . *
- i
. Yes - I1-5.3 ' . . *
. -
< ’, Yes - t12-3.3 . . *
¥
- Yes - £22-5.3 . - *

lef.; SA2(1981) Seczton 1.3.%
Commencs

* 7o Se decernined zer results of SZP sooics. Scale rankiag shown for SZP topic ite=s are indesendent
ludgmeats, DSased on (aforz:acion ta the FSAR or other origizal design docuzenza.

1. Concrete shell is counted on to resist tornado missiles and to prevent
overturning under wind and tornado loads. .
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TER-C5257-325

STRUCTURE : E
CCMPARISQM OF CESIGH 3ASIS L2ATS CONTROL R00M ANO ELECTAIZAL :
EQUIPMENT ROQM J
MNIT: LA ChoSSE
Curzenz | Is load Is Load SZ? Tooic Soes Lcad | Joes Cade f
Jesizn |Applicadbldlacluded Revieviag Magnitude | Jeviation)lapac: i
Jasis o This Ia ?lanc This load Correspend Ixise Scale Temments l
Laads . | Structure(Cesiga To ?reseaq In Load |Ranking '
Bastis? Criteria? | 3astis! '
L}
S
2 5 Yes Yes - Yes No -
s 1 Yes Yes - Yes | No - |
H - No No Irz-3.a - . = !
3 . - {
& . No No 12z-3.3 B . :
, ]
i % No - - . o 4 :
3 T, No . 12-5.3 . . - |
2 = lg No = - » - ) - i i
= w3 " . |
=72 R, No - % - i
2 ¢ Yes Yes 111-4 ! . . A
§ ¢ Yes Yes 111-4 . . "
= W Yes 1. Yes 111-2, 112-4.A B . *
3 v Yes 11 Yes [I1-2, IfI-<.A - . *
T No - 121-5.3 . pe _
» 4
7 Y, No - t12-5.3 . . r
3 Y, No ; 111-5.8 . . -

laf.; SAP(1981) 3Sec:ton }.3.4
Cirments

* To Se decarsined rer results of SEP ootcs. Scale Taakiag smowm for SEP toplc items are inlegencent
‘udgsencs, Sased n inforaation la the FSAR or ocher original design docuaents.

1. Concrete walls are counted on to resist tornado missiles and to prevent
overturning under wind*and tornado loads.
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F OESISN 3ASIS LCALS

TER-C5257-323

STAUCTURE :

NEWs JIESEL S

=WV eA

COATAR 21 % N up,
otawat

PLANT: LA CROSSE —
CurTeas | is Load Is 2ad $27 Topics Soes L:cad | Soes Coda !
Sesiga | Appiicasidlaciuded levievizg Magnicuae | deviacian|izpace ,
lasts To T™his |Ia ?lanc T™is Load Caorvessond Ixist Scale Zampdacs H
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i
t
-
- I
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9 | / I |
N — e :
E —~ | |
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e
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" ', No — 1:1-5.3 . . .
H ,
y 4 Xo _— 112-5.3 . . .
!/4 J
e No 111-5.3 . . .

Raé.; SRP(193.) Seczton J.8.4

Soment s

i

* Yo e determined 2e: resulzs of SEP caples, Scale raakiag shewm for SIP :spic ite=s are independent
ludgmeats, dased an iaformaction in the FSAR or octher original design documents.

L. Roof loads have deen increased per SEP Topic II-1.A acd zay f{acrease ger SEP? Topic [I-3.3 {3r jarape:
rcels,

—— vt T =
1. Licenses reports that this structure vas desigued for a4 zaxioum wind speed of 11l 3ph and a pressure
drop of 0.25 psi.
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TER-CS5257-325%

STRUCTURE:  CRI3 sCUSE |
£aMPRISON OF DESI3N 34SiS LOAD I s s §
CoMPRISON OF 0SSisn 34535 LCACS (HATIR INTAKE STAUCTUAS) 2 M-cE.\!
JISCHARGE $TRUCTURE j
R Curveac | {s Load |TIs Load SEP Tepls Does Load | Sces Code
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\\ Jasts ‘e Txls Ia ?lane This load Correspon] Ixist Scale
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. - -

: / 112-2, IlI=4.A
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lef.; SAP(1981) Seczionm J.3.6
Cozzents

* Th be deterained per resulcs of SEP ctaples. Scale rankiag showa for SE? zopic (teas are (ndependant
tuasmencs, Sased ¢on i(nformatica (a the TSAR or other origiszal design documents.
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TER-C5257-325

STRUCTURE :
CCMPARISON OF DESISM 3AS({S LCACS

FUEL STORAGE 2UILIING

s air: LA CAOSSE

curTenc | s Laad Is oad $22 Toptc Coes Load | Sces Cade
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* 75 ve deter=ined zer resul:zs of SEP ctopics. Scale ranking shown for SEP topic items arfe Iincdedeandent
tudgmeatzs, Jased on Llaformacion (n the FSAR Sr cther original Zestign docunments.
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SOMPARISCN OF LOADING SCMSINATION CRITZRIA STRUCTURE: -
SSNCRETE STRUCTUALS R —
LANT: LA CROSSE
I
Coubriace ' ’ fatural 2 ! i
3 Izpulsive Scale
[:J:f:ll Cravity Dead, Live l Thaerzal "““"i Machasizal I »~ a - Losding | Rashing
-4 L]
I R | 3 | | |
. } savm Seeilh | | i i
i | v ;
: ! 1.60 = L.7L ‘ | 1.9t l ‘
l .
| X : T
b | E 29 (LeeD & L.70) !-c, B Les f‘ ! b I l" :
- | s entL TS el T LT FELE R
' | - “nl
5 i 2+t | % ' !, 4 i
] *e t
5 2=% ’ 3 ! l l, . ‘.
g7 3=t f 1 frae, | 3, | !
| : H '
| T i
Lo 2.1 T, 1.28 r‘l 2, : Lase |t . t, 'af
1 ' ' ;
| i ' i
a 3+t 4 ’, x, 2 R A ',g A,

laf.: SA2 (1981) SEIC 1.3.) Concrece and Steal laternal Scructures of Contaiszsent

Noces
L.

:'..{‘5 Franklin Research Centar

Ultizace screcgth aethod rvequired by ACI-JAS (5555,

Yethod used la 40.“.1 ‘“ml' :"::,"'.'“n

toads deemed trapplicable or segligidle scruck from loadi=g camdtzacisas.

Eaeircled loads are those actually consilered i the design. Whea lcac
factory dilferent {rom chose zurteatly requived wvere used, the factsr
used L3 also encirzled.

(1976)

Tar ;uryoses of he SIT laviev, demoustration :hac strsetural facegTicy 19
salacatned for load caces L0, 1) (per currest criferia) say Se considered as
Providiag reseonable sssurunce that this sCructure Seets the iateat >f curreas
destgn cricveria.
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TER-C5237-323

COPARLSON OF LCADING COMIIMATION CRAITERIA STRUCTURE : —— :
CONCRETE STRUCTURES AND ELECTRICAL EQUIPMENT )
, A ANT: (A CROSSE Acom '
Coadtaed| i , ' l
! loading {Gravicy Jead, "ive Tersal ’Pnuuu Mecras:izal ,:““::}“ ’ '2::;::"' ;S.'a'.a !
| Casan | | R : -  Tazeiag
| ! :
s 1 1.40 » L.7L ] ' i i
; i
"2 frapewn | O TR !
———— - - p— - b e— : ‘
S | { 1.40 « L.0L } | ; - [
. ] -
- . '.. - ..." - . : H -2 I
75 (120 > L7l | ebemdeits | [P W
r
N R ] = evas SR L
' P L - - - . . ] - . - ' i
. .. ant 'H" .—S—L__l.. . - B ' o
L8 79 (1.4 & 1.70) 1 ! YEREL I :
i ’ 1.20 ‘ l 1,38 ‘ ; ,
l 3 1.2 ' | T - :
i |
I -~ - :
| 9 Det B I - : ’ | A
' 10 D+t . b, i ' A
1 R \t’ ? . [
1-—
12 Det 2 22 1.258 (2 =X a2
\l\ 2 \ : . . I
1 et .. — | ——sd
; |

Raf.: SRP (1981) Sect. J.3.54 Othar Categery I structures (coacrete)

fotes L. Uletmate serangty mechod required :- ACI-33 449333 (1976)

§. Wetheds west is desin [u.l.t.‘..nn scresgin

). ‘oads deemad (aapolicable or segligidle s2ruck froa loadiag cosbinazions.

4. facizeled loade are hose sctually considered 13 the design. “hea loac
faczors 4iffecent frow thoee curreatly Teguired were used, zhe factor
used Ls also emcircled.

5. Tor purpoees of the SIF Reviev, demcnstracion that scructural ilacegrizy
Ls maiacaised far load cases 9 & 10 (7er curreac crizeria) aay de coasidered
43 providing reasonable sssurance chat this sCTucture meets the inteac of
current design criteria,

-3 4~
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EQUIPNENT 300N

: Nacural tapulsive | Scale
fressure - |?%Nescmesa | losdizg | i
! {

3.8.4 Othar Cacegary [ sgructures

desiga. <hen Load
Sagsse

those aczually conelidered 12 I0e

facircled loade are
tecuirsed vere used, Ihe

factors afe differcac {20 those curreacly
usad Ls also emcircled.
Loads deemed ‘2applicaole or segligible scruck leadiag czuolaacians.

iacegricy i3

For jurposes of 2he SIF Raviev, decoscraticn i5at scrustural
7 69 (par curseat criteria) 3ay e considered

salncained for load cases !
providiag reascuable assurince that 3his gericture
desiga criteria.

=eeats the iatent of zurvTesat
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COMPARISON GF LCADING COMIINATION CRITZZIA

CCNCRETT STRUCTURES
MANT: LA CROSSE

TER=CS5257-325

STRUCTLRL:

NEW 0

[ESEL SENERATCR

L2iNG

dl
ta N e |
u:‘ Sravicy Cead, live) Theraal '?:umo' Mechaaical ,;::::::. l -?‘::i::. ;
Case
! - : ' ; ;
;3 S R | | | / '
b e i | y
T3 | e e e i ' )){ i ! :
r ! - - | . %
i3 .73 ‘f"'"'l | l ‘-&-‘—o?ﬁ/ Mo :
N .a.;..\;.u_;@ e Rt *
— et v - T ‘9
f 73 W23+ 1.0 A \ /‘A""""‘“ s
A 1.20 /\L ST
]
;'- ) 1. /1 | \ ' o x
B LR N E T T
‘l 19 set //*VY, L % Lt I
7
!r_ 12 et 4 et y \\— |
| 1 a/./ . el Yy T EINGG :
1 set \ - - 'S L 1

-

Ref.: S22 (1331) Sect. 3.3.4 Other lategory [ structures (concrete)

Notes 1.

e SRS
fv NONARGS weet I8 Seeign { ultisate sirengsh o
3. Lloads deemed tmapplicabla or segligiSle scruck {roam loaciag combiaaciaes.
4, LPaetircled loads are tHose actually considersd ia the desiga.
factors different frou those currently required vere used, the faciac
used L8 also encircled.

Cloisate strangch sechod roquired Sy ACT=)Y (1977).

“hea loae

5. Thase loed cases vere also Lavestigated vith a live load adsest aad 4

cead load reduced by 10I.

§. Noce that the 0.79 coafficient vas 30t appllied to the dead and live load

but vas applied to all ocher teras.

7. Load comdbiuaticns iadicated %; dashed lises are aken {rom:
Setsmic wviev Table, Deprriment of Nuclear faergy
Jrookhaves Yacional labdb., SVREC/CR-1619 dated May 1920,

4. For purposes of :he SEP leviev, {excuscratica that seructural lacegrizy
L3 zaincained for load cases 9 & 10 (per cusvenc criteria) =ay be caa-

sidered ae proviiic g teasouabl

facent of curTeat desige crigeria.

Jﬂna Franklin Research Canter
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camPARISON OF LCADING COMBINATICN CRITERIA STAUCTURE \Ed T {
$TTIL STRUCTURES (Elastic Analysis) GENEAATOR SUXLJ;BI; j
N\ PUWT: LA CROSSE kL
-a:‘.:..‘ ‘.;Eszt” Ther=al Preassure vechaalcal ,::::::. :’L::::::. Al
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c § e | | I I oS
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I | | |
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o foer | < R
v e | s, } / | N | 1 boa
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3 JeL b i
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4 : :
i h\\\\\
/
i 2+t \ ‘r\ \\ I £ ’& - \\4'\
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fal; s22 (1981) SICT. 3.3.4 Other Category 1 structures (sceal)
Notes

load
faczer

ts the destga. “hen

facireled loads are those sctually coasidered
gsed, INe

factory are differenc (e those curseatly required vare
used is also mncircled.

loade deemad lnapplicable or segligidle struck Irse icadiag consinacions.

toed combinations isdicaced by dashed Lises are taken {rom:
Selsmic leviev Tadle, Department of Tuclear Zsergy
Srookhaven Yacioual Lad., NUREZC/QR-1619 dated May 1980.

for purposes of the SEP? Raview, descustracion that scructural lacegricy is
saiacaised for losd cases 7 & 8 (per curveat criteria) day Se cousidered as
growidiag reascuable aseurance that “uLls strucTure seeats Che iateac of turTeat
design critaria.
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aMPARLSON OF LIADING SSMBLMATICN CRITERIA $TAUCTUAE :
CoNCRETE STRUCTURES CRII “OUSE AND J[SCHARGE
STRUCTURE '
N PLANT: LA CROSSE |
| eoes
1 ined
5 Nacural tapulsive /
losding |Coavicy Dead, Live Therzal ?resrure| Mechaatcal Scala
I Coned } l Phencmena Loading L“‘u.'
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2+t A ?, ., s !'-1:-1’1

lef.: S3P (1581) Secc. 3.3.4 Octher Cacegory 1 stiuctures (concrete)

Notes 1. Cliisate stresgil secthod cequired by ACT=3e9 (1970).
wvarkiag scTess

2. Nectheds weed L3 design {uc‘.nn scrasgy

3. tloads deemed taapplicable or segligible sctruck fzom loadizg comdinaclianme.

4. Yacireled loads are those sctually cousidaered 13 5@ fesigz. “hen load
factory different from those curreacly requiled vers used, ihe factor
ased Ls also enciscled.

5. Tac purpoeas of the SIP Reviev, deacnacTaciza thac serucsural lategrity s
satncained for load cases 9 & 10 (per curveat criteria) say de constidered
as providiag reasonable assurance THat Cals seructure sests the ‘lacent of
current desiga criteria.
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TER-CS5257-125

SCMPARLSCH OF LoADING CIMBIMATION CRITIAIA e avsTac:
STESL STRUCTURES (£lastic Analysts) ’ cRI3 "-C'Jfguggi JISCHARGE
MANT: LA CR0SSE .
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Zasea qd Live

%

W

l
H i o-x.\\ | :

| l

s {1 2L ' %y | 1’/ ! | J
s | s-: l T, }\ | ).7 ! O l J
, D !”" [ % I 3 i ey ‘ l
| + oo | 5 L2717 1 1 |
| 8 den |, 1, \ - I !

3 : petL Tj/;.’ 7, X, l\ !

19 se A T, ’, L, ' t“\Qor'o!'i

| el 3

4 |
2+t A ?, k, t T » ¢ *Y

Ral; $27 (1981) SZCT. 3.1.5 Other Cacegory L scructures (steel)

Notes
—aa

| 9 foctreled loads are those actually cousidered L3 e lesiga, “aes ':ou
factors are different from those currencly recuired vere used, the lficiar
used L3 also eacircled.

2. Loads deemed loapplicable or negligible struck o3 loadizg casbizaclions.

3. Tor puryoses of the SI? Rariev, {emonscractiosz that scructural iacegrity is
satncataed for load cases 7 & 8 (per curveat criteriz) =4y Je coasidered s
pruviding reascuable sseurance thac this scTucture 3eets the lateac 3f curTest
design criteria,

- e

JULY Franklin Research Center
A Dbvmecns of "ha 7 renann veonse
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CINPARISON OF LCAQING COMBIMATION ZRITIRIA STAUCTLREL:
CSNCRETT STRUCTURES TJ%!I-W mua::g_
ke (PCRTION HOUSING CLASS { 23u:2.]
MANT: LA CRQS3E
[ Conbiand , | Matural tapulsive |
! Losding |Cravicy Dead, Live Theraal Preseoure| Mechanical o toedisg ::::
Canas a
| . e
v P ; | : ; :
: 1.4 = 1.7L ' ! ‘ !
3 1.4 ¢ L.7L 1.9¢ |
P e e - :
L | 1.40 + L7 [ ;
. .3 (,..3 « 17D Az | RINFRRS 6
R priaii el e i fu
I s ‘ s f’;..;a o"..rrb R i:'?'i .7 H' 73w 8.0 [35.9
/ W S s 2 e =@ ] TS oecs :
ty : 1 ) : ' :
‘ .20 | ; L.t : ! :
1 1.3 | i 1 '
I I : !
L R % . oy L A
-~ - s '
B
! ]
» 19 2+1L \ e { t ! ! A
s |
| u Jo.: e W - !
| Dt o ™, | S ' HE e tet)
! I
13 D+L \ \ \ i -‘?.*‘-‘1 ey
laf.: SAP? (1921) Sect. J.8.4 Ocher Catsgory [ scructures (cdmcTecs)
Notes L. Ulcisate scrength sachod required by ACI-3) H49H (1976)
R e
1. Machods used {3 design {uu‘“. strenges
1. loads deenad tnapplicable or segligidle scruck from loadlog :omdizacisas.
4, Inctireled loads ars zhosa sctually considered La the design. “hea load
factory different frow thoee curtencly requized vecrs used, the facior
used L3 also emcircled.
5. Thase load cases vere also Lovescigated wifh & live load absenc aad »
dead load reduced Yy 107,
§. Yota that the 0.73 coefficienc vas oot ayplied to the dead zad ilive lcad,
Sut vas applied to all other taras.
7. load cosbinacions Ladicated by dashed lines are takes {rom:
Setsmic Raviev Table, Departsent of Nuclear Laergy
Srookhaven Yaticnal Lab., NUREC/CR~1419 daced May 1980.
. Tor purposes of the SEP Reaviev, demonscration tlat structural lazlegricy

ﬂﬂﬁ Franklin Research Center

A Dn

(s aainctained for load casce 19, 1) (Per curveat critaria) =zay e cocstdered
as providinsg reascuable sssurance that =his sSructure 3eecs the lateat of
curtent design criteria.

of The ¥




o 3 ING CSMSIMATION CRITERIA STAUCTURE :

CMPARISON OF LCADING CIMBIMATION C STAUCTURE TUASINE 3UILOING
STEEZL STRUCTURES (Elastic “ﬂl‘y"i) {PARTION HOUSING CLASS 1

MANT: LA CROSSE EQU [FMENT)

Combined i Seavicy Natural tapulsive

Loading Sead, Therzal 7ressuce wechaalcal S8 andnaid < seding Scale
lases “ive

|
-
|

2+ % l ' J
S 3+t | : | [
[ 3 9% ‘ l 3 ' !
- ‘3, .(L.‘, ' \ ' ;R.:’ | l ! '
I ET R & | x| T
goes % F o4 P
o flaen | | BN 1A |
N AL S N % | & |
I AR e T S |
0 5% X o ~ t W‘i :
i
1 et \ e ¥ . y et N
el SE? (1981) SECT. J.4.4 Othar Cactegory I struciures (sceel)
Notes
L. facireled losds are those actually cousidered iz she design., <hea load
factors ate different from those curteacly requized vere used, the facIar
used i3 also encircled.
48 Loads deemed l-applicable 3r segligidle scruck froa loadiag :aabisatlices.
load :ombinacions indicated by dashed lices are tacms {roa:

L)

ih

Selsmic Rteviev Table, Departaent of Yuclear fzergy
Irookbaven Yatioual Lan., WURIG/CR-1429 daced “ay 196C.

Far purposes of the SE2 Raview, demcoatration IRac structural lacegrity s
satatatsed ‘or load cases 8, 11 (per currest criferia) aay de Zousidered as
sroviding reasonadble assurance that this sErucIule Teets the laceal ef surTent
destign criteria.

J Frankiin Research Center

A Dovmon of Tha Fransan vesoae
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COMPARISCN OF LOADING COM3IMATICN CRITIRIA STALCT'RE: '

CONCAETE STRUCTUPES
FUEL STORAGE JUILOING
LA CU08SE :

Matural
Fhescmena

2 :

1 ‘

1.40 o\s'.\ | L.0¢ / i |
b o » -

1.40 « L.7L \\{ ' y l : !

i !

!

:

'

“Cﬂ“t? Cead, Live| Therzal Pnnun{ “echaaical

S ETRTe L.:'.)D&-\x.: e |73« ‘..:y
> 73 (3eed ¢ LTLLTS ?\\:il l'”'/v(l'i 23 & 308 ,

|
;' s 73 (3,63 + :.r'.)l.rs x P 2| .78 e tTa
‘ . i :
| ! eedd ' jtk ' 2.9 - i |
I8 .29 J e !
? .. N\ ; R
A A W "N Y| | A
l . ’ % -
r 0 2+ A & 3, X .
/’ . H
u Dot T "y 1, \*\_ ||
2 2 Y. 1.28 P. l. { 1.252 !r Y! - !-'
' |
1 pet % ', s & ’r ° Y‘. .}N
/ ‘
Taf.: SRF (1981) Sect. ).3.4 Ocher Category [ scructures (camcrete) \
Jatsn L. Tliimcce streageh aechod required Sy ACT-243 {1977),

chod ‘ workiag stress
& - - o fosipn {d:u‘:o streagsh

3. loads deemad Laspplicable or segligible scruck !-ow liadiag cosblaacisas.
4. facireled icads are those sctually covsidered '3 the desiga. “hea loasd

factors diflarent from those currently required vere used, the factor
used s alse meircled,

§. Tor purposas of the SZP leviev, demonscracion that seruscusal Lagegrizy ts
satacained for oad cases 7, 10 (per currenmt criteria) zay e 2t @' 'red as
providing reasovabdle aseurance t3cC this sCTUCTUTe Jeets the lateat of zurTest
dastiga criteria,

-
.'JL’E' Frankiln Research Center 3

A Dnvman o Na 7 rarlte cenne
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~ZMPAALSON OF LOADING SOMSIMATION CRITIRIA STAUCTURE: ;
SONCAZTT STRUCTURES STACKS :
_ ZLANT: LA CROSSE i
, Conbined Natural lapulsive
Lasdiug {Gravizy Dead, Live} Therzal Pressure| Mechanical |, Scale
Siade ' Phenonena Loediag Sunhia
| | 1
i 1 1.40 + L.7L ] ] |
R 1.4D & L.0% e | i
L P g
¥ oh 1.40 + L.0L ] .74 |
L ’ ———
| ™ i F RS - . . ire l
oo JS (A0 s LWL = LT T TP &
. - ‘_-"g - N
{ 3 RARF O T ".is = l.7 3 1 .—s-.-...-a;i i3 s Lo i
L Xy . ———
| s 79 (1.58 & L7D|LYS = L7 T .-u-.-a-’-a;};.u L H : |
i -] s e e - ] ' H
T .20 | L | ¢
i | | i | :
l ) 5.9 (1 B :
L :
P g . - i )
0 oL ’\E’.“ N | \i\ 1 | Ay
v
» 10 I+t T, ., I c A
1 3.t %, -+ | N l
f -
1z D+t % i, T, 1.25¢ \’ \- .\,!
o4 ¥ L Y
13 2+t % \\ b t AN 4

Ref.: 2P (1981) Sect. 1.8.4 Ocher Cacegory [ scructuces (concrecs)

Notes

1. Ultisate strength sachod resuired dy ACT = 3o 3 w333 (1976)
wemiay aliass

1. Nev.vds used ia desipgn {d (aste sEreagtS

). loads deemed lzapplicadle or segligible scruck from loadiag coabinations.

4. PTacircled loads ars those actually comeidersd L3 the design.
factors different (rom those currently required vere ysed, the factor
used L3 also emcizcled.

When lsad

S. Thase load cases ware also Lavescigated vith a live load adseac and a dead

load reduced by 10I.

5. Yote that the 0.75 crefficient vas 0ot applied to the dead and live load, Sut
was applied to all other teras.

7. loed cowbinations ladicated by dashed lises are takes f(rom:

Sefsmic Raviev Table, Depc. of Nuclear Taergy
Srookhaven Natioual Lab., NUREC/CR-1419 daced May 1980

3. The priscipal loads oe the stack are D, f, Z', ¥ and 9.

scack for these loadings is being carvied ouc withia te SE? Prograa.

®eanalysis of tae

10 action need Se Caken 3y licensee i3 response 20 this ites,

‘rn%
110U Franklin Research Center

A Uhason o Tha Franesn nsonse
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SUMMARY

NUMBEX OP CODE CEANGE IMPACTS FOR
LACROSSE CATIZGORY [ STRUCTURES

1961
APPLICABLE CODE
ACT 318-36 ALSC 2993 ASMZ 8 & PV ACT 318-71 | AIsC 1971
CONPARESOS 9s. , 3. $2CT. VIIT 1962 vs. 7s.
SCALZ ACT 349-76 AISC 1980 vs. ACT 349-76 | AISC 1980
RANKING cT. [IT SUBSECT
e, crss wc.1980
Total Changes Found 113 20 2 70 13
4 s A or A_ Not
3 2| Applicidle to 144w 13 L+ L+ ke 3
5 E.JaJZmus
‘ vy o 3 84 L 7 59 5
2% 3
| - >
H FF £ c 12 B ) 3 1
| -
i -
| s A 10 , 15 4 3 4
{ - =
H 2 -
. E W
- e .
s3> A 0 0 0 0 2
Lol x

SCALE RATINGS:

Scale A Change - The new criteria have the potential to substantially
impair margins of safety as perceived under the former
~riteria.

Scale A, Change - The impact of the code change on margins of safecy is
not immediatsly apparent. Scale A, code chan.es
require analytical studies of model structures to
assess the potential magnitude of their effect upon
margins of safety.

. ——

Scale B Change - The new criteria operate to impair margins of safety
but not enough to cause engineering concern about the
adequacy of any structural element.

Scale C Change - The new criteria will give rise "o larcger mapgins of
safety than were exhibited under the former critecia.

G . —— ———

*These changes are rels od to load:s and load c-mbinations. Loading critecia
are addressed in Section '5. Consequently, t° avoid duplication, such
{tems are not counted in the above tabulation of code changes to be
addrassed under Section ll. -

: -77-
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