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" ABSTRACT

The primary containments for the Dresden Nuclear Power Station
Units 2 and 3 were designed, erected, pressure-tested, and
N-stamped in accordance with the ASME Boiler and Pressure Vessel
Code, Section III, 1965 Edition with addenda up to and including
Winter 1965 for the Commonwealth Edison Company (CECo) by the
Chicago Bridge and Iron Company. Since then, new requirements
have been established. These requirements affect the design and
operation of the primary containment system and are defined in
the Nuclear Regulatory Commission's (NRC) Safety Evaluation
Report, NUREG-0661. This report provides an assessment of
containment design loads postulated to occur during a
loss-of-coolant accident or a safety relief valve discharge
event. In addition, it prévides an assessment of the effects
that the postulated events have on containment systems

operation.

. This plant unique analysis report (PUAR) documents the efforts
undertaken to address and resolve each of the applicable
NUREG-0661 requirements.- It demonstrates that the design of the
primary containment system is adequate and that original design
safety margins have been restored, in accordance with NUREG-0661
acceptance criteria. The Dresden Units 2 and 3 PUAR is composed

of the following seven volumes:

o) Volume 1 - GENERAL CRITERIA AND LOADS METHODOLOGY
o] Volume 2 - SUPPRESSION CHAMBER ANALYSIS

o Volume 3 - VENT SYSTEM ANALYSIS

o Volume 4 - INTERNAL STRUCTURES ANALYSIS

o Volume 5 - SAFETY RELIEF VALVE DISCHARGE LINE

PIPING ANALYSIS
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o Volume 6 - TORUS ATTACHED PIPING AND SUPPRESSION
CHAMBER PENETRATION ANALYSES (DRESDEN
UNIT 2)

o Volume 7 - TORUS ATTACHED PIPING ANALYSIS AND
SUPPRESSION CHAMBER PENETRATION ANALYSES
(DRESDEN UNIT 3)

This volume documents the evaluation of the suppression chamber
internal structures. Volumes 1 through 4 and 6 and 7 have been
prepared by NUTECH Engineers, Incorporated (NUTECH), acting as
an agent to the Commonwealth Edison Company. Volume 5 has been
prepared by Sargent and Lundy, who performed the safety relief
valve discharge 1line (SRVDL) piping analysis. vVolume 5
describes the methodology and procedures used in the SRVDL

piping analysis.

COM-02-041-4

Revision 0 4-iv

nutec

ENGINEERS




TABLE OF CONTENTS

ABSTRACT

LIST OF ACRONYMS

LIST OF TABLES

LIST OF FIGURES

4-1.0 INTRODUCTION
4-1.1 Scope of Analysis
4-1,2 Summary and Conclusions
4-2.0 INTERNAL STRUCTURES ANALYSIS
4-2,1 Componenﬁ Description

4-2.1.1 Catwalk

4-2.1.2 Electrical Conduits
4-2.2 Loads. and Load Combinations

4-2,2.1 Loads

4-2.2.2 Load Combinations

4-2.3 Acceptance Criteria
4-2.4 Methods of Analysis
4-2.5 Analysis Results

4-2,5.1 Closure

4-3.0 LIST OF REFERENCES

COM=-02-041-4
Revision 0 4-v

nut



ASME
Co
DBA
ECCS
IBA
IR
LDR
LOCA
NRC
NVB
OBE
PUAAG
PUAR
PULD
SRV
SSE

® -

LIST OF ACRONYMS

American Society of Mechanical Engineers
Condensation Oscillation

Design Basis Accident

Emergency Core Cooling System
Intermediate Break Accident

Inside Radius

Load Definition Report

Loss~-of-Coolant Accident

Nuclear Regulatory Commission

Non-Vent Line Bay

Operating Basis Earthquake

Plant Unique Analysis Applications Guide
Plant Unique Analysis Report

Plant Unique Load Definition

Safety Relief Valve

Safe Shutdown Earthquake

Vent Line Bay

COM-02-041-4 _
Revision 0 4-vi

nut



‘ ' LIST OF TABLES

Number : Title Page

4-2.2-1 Internal Structures Component Loading 4-2.,12
Identification

4-2,2-2 Internal Structures Controlling Load 4-2.14
Combinations

4-2,5-1 Catwalk Stresses for Controlling Load 4-2.18
Combinations

4-2,5-2 Maximum Suppression Chamber Shell Stresses 4-2.19

at Catwalk Reinforcement Beam Location

COM-02-041-4
Revision 0 4-vii

nutech

ENGINEERS




‘ . LIST OF FIGURES

Number Title E Page
4-2.1-1 Plan View of Suppression Chamber Internal 4-2.5
Catwalk
4-2,1-2 Suppression Chamber Internal Catwalk-
Typical Support at Miter Joint 4-2.6
4-2,1-3 Suppression Chamber Internal Catwalk-
Typical Support Between Miter Joints 4-2,7

COM-02-041-4
Revision 0 4-viii

nutech

ENGINEERS



INTRODUCTION

In conjunction with vVolume 1 of the Plant Unique
Analysis Report (PUAR), this volume documents the
efforts undertaken to address the requirements defined
in NUREG-0661 (Reference 1) which affect the Dresden
Units 2 and 3 internal structures. The internal

»

structures PUAR is organized as follows:

o INTRODUCTION
- Scope of Analysis
- Summary and Conclusions
o INTERNAL STRUCTURES ANALYSIS (Catwalk and
Electrical Conduits)
- Component Description
- Loads and Load Combinations
- Acceptance Criteria
- Methods of Analysis

- Analysis Results

The‘INTRODUCTION section contains a general overview
discussion of the internal structures evaluation. The
INTERNAL STRUCTURES ANALYSIS section discusses the
specific components, loads, criteria, methods, and

results associated with the evaluatibn.
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4+1,1: * géope-of -Analysis. " -«

. Z&77°DTHe .criteria presented in Volume 1 are used as the
" 'basis . for all of ‘the:Dresden Units 2 and 3 internal

¢.{.4structures evaluations described in this volume. The

dkannl “*internal  structures - evaluated are the catwalk and

velectrical conduits. These structures are not required
=% fors the: safe operation of the primary containment

#i: - " system>during accident conditions.

These internal structures are evaluated for the effects

Rl IvEv wiof tloss-of-coolant ‘accident (LOCA) and safety relief

“valve  {SRVY~-discharge-related loads, as defined by the

s

~20. .0 tw'Nudlear Regulatory Commission®s (NRC) Safety Evaluation

«vig o . Report, NUREG-0661 and the "Mark I Containment Program

Load Definition Report"™ (LDR) (Reference 2).

The LOCA and SRV discharge loads used in this evalua-
tion are formulated using the procedures discussed in
Volume 1 of this report. The evaluation includes a
structural analysis of the internal structures to
ensure that these structures do not fail and result in

damage to safety-related components.
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The results of the structural evaluatien. for each:.lead
are used to evaluate load combinations for the internal
structures in accordahce:wi£h the:. "Mark .IrContainment
Program Plant Unique: 'Analysis Application Guide"
(PUAAG) (Reference 3). ' --The .evaluation results are
conservatively compared :with: the acceptance limits
specified by the applicable"sections;oﬁy@hé PUAAG and
the American Society of ‘Mechanical-Engineers (ASME)
Code (Reference 4) to ensure -that, safety-related

components are not adversely affected.

¢ 3 ot oG RS R
. N TV [N A

18 Other internal structures: evaluated .were the vent line
drain, thermowells, and . the: emergency .core cooling
system (ECCS) suction strainers.. .They :are;«described in

Sections 2-2.1, 3-2,1, 6-2.1; andi7-2 .1 xespectively.

R ! -y tw
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PDLGTE R T I n Tt e PRGNS S

i 4132 Ysufimary-and :Conclusions S S '

t31F ¢ < Thevevaluation :documented in this volume is performed

ariw:. i o4 'fgr. the. Dresden  Units: 2 -and 3 internal structures

3 oz ofidentified: ih.Section 'l1-1.1 and described in Section
e237 s, Iy riThese “structures are the catwalk and electrical
Iie 27 @oAduits. =77 iU
FAmL oL ns
tz~=%"% The -LOCA:“and. SRV discharge-related events defined in

NUREG-0661 result in hydfodynamic loadings on the
internal structures. The major loadings which affect
the catwalk and electrical conduits above the suppres-
sion pool include pool swell impact and drag. loads,

froth impingement loads, and pool fallback loads. The

major loadings which affect submerged portions of the
catwalk include submerged structure loadings. Con-
servative values for these loadings are developed using
the methodology discussed in Section 1-4.0. Other
loads such as dead weight and seismic 1loads have a
lesser effect on the internal structures, but are also

considered in the evaluation.,
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‘ The analysis results -for;:these:loadings are used. to
formulate the controlling event combinations which

~affect the internal structures,: as. discussed in Section

R 1-3.2. The results:are.compared: toiacceptance limits

which ensure that~the¢internal;struCtures.do not fail

and result in damage-to :safety~related components. The

evaluation results show that the stresses for all of

the internal structures are within acceptable limits.

The NUREG-0661 requirements ‘are therefore considered to

be met. " T R S

= . Bond P Te!
! P 3
S Ve : Yo E
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INTERNAL STRUCTURES ANALYSIS

An evaluation of each of the NUREG-0661 requirements

which affect the design adequacy of the Dresden Units 2

and 3 internal structures is presented in the following

sections. The criteria used in the evaluation are con-

tained in volume 1 of this report.

The internal structures components which are examined
are described in Section 4—2.1.. The 1loads and load
combinations which are evaluated are described and
presented in Section 4-2.2. The acceptance limits to
which the analysis results are compared are discussed
and presented in Section 4-2.3. The analysis method-
ology used to evaluate the effects of these loads and
load combinations is discussed in Section 4-2.4. The
analysis results and the corresponding design margins

are presented in Section 4-2.5,
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4-2.1 Component .Description K o Lo ‘

ATyt o sThe Imternals structiures which are evaluated include the

ear! reatwalkrand - electrical conduits,;, which are described in

tzc - gections 4=20151"7and 4-2:1.2, respectively.
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o

‘ 42.1.1 Catwalk L S C N I

The catwalk is a platform-type sstructure:  approximately
three feet widey !whichmsexténds:' around the FUL1
circumference of the; suppression. chamber.:; The catwalk
is located in the upper outside quadrant of each

suppression chamber mitered cylinder.

The catwalk frame consists of two C9 x 13.4 stringérs,

which extend from ring girder to ring girder. The

catwalk frame is supported at two intermediafé

locations between ring girders in the non-vent line

bays (NVB) and at one intermediate location in the vent

. , line bays (VB) (Figure 4-2.1-1). The supports at ‘the
| ring girders consist of a W12 x 136 horizontal support
beam attached to a 6" XXS vertical pipe column (Fféufé

4-2.1-2). The intermediate supports consist of a

W16 x 36 horizontal support beam attached to a 4“5

Schedule 120, vertical pipe struf. The pipe strut

connects to a reinforcement beam which distributes thé

pipe strut forces to the suppression chamber shéll

The catwalk platform consists of grating that spans the

stringers. The grating is attached to the stringers by
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intermittent welds. Additional hold-down support is

provided. by L3 x Z/X\3/§ hold-down angles that are

= N e

bolted to the “strgers “The catwalk stringers are
braced 5§ain§t’§;-la‘tegé@‘-‘1\_’ loads by: L3 x 3 x 3/8 angles

)

“placed ‘between s'!:i"gT “g;'e,r"';_,-pairs, L3 x 3 x 1/4 angles

placed between the Sj,:r:_J;_i'iggrs and the ring girder, and

the ho’r’izonﬁ-al suppo-ft;; members at the ring girders

- FAR L EEY

(Figure 4:,“2 91‘})0:,, .
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1. SEE FIGURE 4-2.1-2 FOR SECTION A-A.
2. SEE FIGURE 4-2.1-3 FOR SECTION B-B.

Figure 4-2.1-1

PLAN VIEW OF SUPPRESSION CHAMBER
INTERNAL CATWALK
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SECTION A-A
(FROM FIGURE 4-2.1-1)

 SUPPRESSTON. CHAMBER ;INTERNAL CATWALK -
" TYPICAL SUPPORT AT MITER JOINT
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Figure 4-2.1-3
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SUPPRESSION CHAMEER INTERNAIL CATWALK -
- TYPICAL SUPPORT BETWEEN{MITER:JOINTS
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4-2.1.2 Electrical Conduf€s:: 5 57«0  i. . v oo Ltk ‘

Tefy. P00 Y Tpisctrical’ outlets are placéd along -the catwalk for use

£ 07 Len oY mhintenatice “Perséringl during ‘outages. Wiring for

elettrical o6tletE 4is routed through 3/4" and

Bobedan Tpif 4 T ETexiBlévéoiiduit€. - The conduits are attached to

vt Y gR&pt; Y vertital ‘mémbersfthat are welded to the web of

e e ftatwalk-’ 'stringers.’- ‘¢ Junction boxes at the

<3 donnection and’ ‘fermination’{points of the conduit are
ciadad T Qg0 slippbited “on short, vertical members that are

welded to the web of the stringers.

~ ; f 1 il :
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’ - , 4-2.2 Loads and Load Combinations. ... . ,i.. .- L s
= o The loads for which the Dresden Units .2 .and 3 internal
et . structures are evaluated are defined in NUREG-0661 on a
N fr‘f generic basis for gll Mark I .plants.. The methodology

used to develop- pl_Aan;tv_f,.J,:;l:;ti_q,ue;i ‘logds- for- each applicable

T © load defined in- NUREG-066L ;.is..discussed in Section

2N} 1-4.0. The results.Aqfwgpplying,égmzng;hodology to

ey develop specific yalues, .for ;each. of the éontrolling

o S loads are discussed.-and presented, in Section 4-2,2,1,
AN L el [

The controlling load combinations which affect the
internal structures are formulated by using the event
‘ combinations and event sequencing defined in NUREG=0661
and discussed in Sections 1-3.2 and 1-4.3. ‘The
controlling load combinations are discussed .and

presented in Section 4-2.2.2.
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4-2.21 iLoad:sl_l‘_.:‘.. i\ ’ //.
rie ST " R 2 i $ |
: 5 i e _
The loads ‘actlng ~on '}he“_;nternal structures are
categor%aeo?aspfollows-” e
. RN e %e \.Dead Welght Loads
?ié : : ;; U;a:ihﬂé;d Welght of Steel
T 2. rzSelsﬁio Loads _.
‘ﬁ‘ ;‘ v% §°; operatlng Bas1s Earthquake (OBE)
??. - e D;%QJ Safe ShuFSown Earthquake (SSE)
. - . 3. ‘Poo};Swelliioads
| a..xfoolﬁSwelf‘Iﬁbact.and Drag
b. Froth Impingement and Fallback
c. Pool Fallback //‘
d. LOCA Bubble-Induced Drag on Submerged A
Structures
4. Condensation Oscillation (CO) Loads
a. Design Basis Accident (DBA) CO Drag on:
Spbmerged Structures
b. Intermediate Break Accident (IBA) CO Drag.
on Submerged Structures
5. Chggging Loads
a. - Pre-Chug Drag on Submerged Structures
b. Post-Chug Drag on Submerged Structures
COM402—041-4

Revision 0
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= g

-t-"f:l- \’:'s.ll 3 Q‘l\r & 7{" X
Table 4-2. 2 l shows the spec1f1c loads that affect the
4 ‘x“ P V" ,",
catwalk and condu1t. The methodology used to develop
,—i =, 7 [ h .: .
values for each of these loadlngs "is ~discussed -
. o :__,‘.}d _q',, G.onoey o - N
Section 1-4.0. Thev resultlng magnitudes  and
. PR . .
character1st1cs of each loadlng are 51m1lar to those
Y ol 13 f . ;_,-v".'
described in Volumes 2 and 3 of thls report.
¥ ! 'li';T ~ 1
¢ N J ,_\, N
Vi PUTAE Tenr, i
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= RPN
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550N o DT
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COM-02-041-4 .
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6. Safety Relief Valve Discharge Loads

e

a. SRV Discharge Bubble-Indiced Drag“ ‘on

Submerged Structures

P s 11-!-': .«.’,,_& . cait
7. Conta1nment Interactlon Loads
S UL Fio W oS E

a. Suppression Chamber Motlons
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‘ 4-2 .2.,2 Load Combinations . | .. .
D DL e A T

The loadlngs whlch.. affeot‘

eachz—ot\ the internal strue-

tures are presented in Section 4-2.2.1. The geheral

e toala -

NUREG 0661 crlterla for grouplng these 1oads 1nto, event

5 vy
{ i RAGI TR TWIRLDY “.w

combinations .are. dlfscussed ;Ln Sect'l'o'n‘flrmB 25 Slnce ‘the

cage )
. ..JJ’X b -

electr1cal condults and a%" magorlt‘y of’ t'he I'i’i’vtern'a'l

b

catwalk components are located “bove or below the -povl

DA Ve AR ST S T 0 G, (48 ST 4 1S AT W BT e e + LN gt

.surface, the evente.t»: omblnatlonsﬂg

R SLVN PSR oS e A A R TR A

. ;5
_controlllng stresses are those whlch contain poof‘( swell

!

i ST 1
. The submerged portlons of the ca.twalk supports are
§ e st 1o oo imiaenic] 3
. i subjected to LOCA % air clearlng, conden‘?sa‘tlon
. ) N AU U - <L
_ . oscillation, chugglng.,, an_d SRV dlscharfgei ‘submerged
: ‘s
s o structurée “loads ° dent’i‘f‘ied ’i‘fT"”Sectlon 1-4. 0.,' ‘The
catwalk is. evaluat,ed forr.two_.contro,llmg..gogbma’e‘tlons.
These are the IBA: 15 and the'*DBA | 25_ biy tions a8
- G LR O T SUPL N w‘:&-—‘k . N
described in the PUAAG (Table 4=2 ., 2-»2) _~,trlcal
- P, v )
condu1ts and Junctlgn;.,._,bq(es __are revaluated fbr ‘the
i ontrolllng DBA TS‘“é“o“r‘ﬁﬁlna“t“io“ﬁ",“‘"s‘ince~ E—h‘""pool swell
E b L e i Tii i
R, 1oad is..the. dom1nar:nt.,,Load__.on.,Mths--‘ﬁﬁhtg.c,):HLthr.L.QIL!;“S,_n,«.u,_w &
‘ vl Y ' {
G ~ T ——— e ¥
¢ g 4 i
..... S S JRp— ) A B V»YE
¢ oo PHLITE L UT TEE OIS B
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Table 4-258sd37: . L iot.ad T

INTERNAL STRUCTURES CONTROLLING LOAD COMBINATIONS
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SERVICE LEVEL AT WHICH

TORUS

®* ¥'SHELL

Fur I " STRESSES ARECEVALUATED ,

s Ay T

M AEREY

1 ~CATWALK~AND Jw(% :
ELECTRICAL g (3)
:GONBUITS |- - @ ys

g (5)

5ooyend AS

(1)
(2)
(3)

(4)

(5)

SEE PUAR SECTEON 4-2,2.1
SEE NUREG-0661.

SUBMERGED STRUCTURE LOADINGS ONLY AFFECT SUBMERGED
PORTIONS OF CATWALK COLUMN SUPPORTS.

THE CONTROLLING LOAD COMBINATION FOR THE TORUS SHELL
AT CATWALK ATTACHMENT LOCATIONS IS THE DBA 18
COMBINATION AS DESCRIBED IN REFERENCE 3.

THE CATWALK IS CONSERVATIVELY ANALYZED TO
SERVICE LEVEL D LIMITS.
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Table 4-2.2-2 shows the service level assignments for

the internal structures' and the suppression chamber

ks e - v oamme ewpTImr c o !
i l‘lmm

¢ ;. shelliat 'attachment p01nts to internal structuresoﬁ The

- . [
% R table shows:that the catwgik énd e°§ctr1cal conduats
K— . AN R, m_s:-r b RO TR ETAT s 1 Frr—y -&“?.
are de31gnated as Service Level E comgonents,'and.as
I 8 A

%L»

such, are&’ qot'Y%unﬁaT”mf“meet ASME*CUde"ﬂfceptance
COTRAUGRYRSE BTisd DulTAREED 4
~limitss In»orderwto emp;oy~a~consasteﬁt set~g¢wdesugn

Ty TES N X - - % e
l:‘ f S TG

- criteria which.ensures thatnﬁa}luméﬂﬂié,

catwalk is | conservatlvely evaluated “Fori = th"””

= . e e ——— - s e 2p gy, e g

e i

§ : ~ e iy gl ae ke N o

Level D acceptance 11m1ts-cdhta1néd:1 &héﬁASME'Code_
I PP

The suppre551on chamber shell near attae¢ hmenbmp01n%s to

s s - v A v ameasoer mmeres s e At et AW

1nternal structures is evaluated in, accordance w1ﬂh ‘the

.

N D SRR ELAET i
i requ1rements for Class MC, . componentswf ‘ta;ned yp ‘the
o R HASME Code.™ The correspondIh””?TTEWEb&e”@tresses UE the

;pr the controlllng comblnatloh are

""3,7

catwalk component

g e

SIS R+ U U0 = P

presented in Sectloﬁ‘4—2 5aTALTHE eleetrical oonﬂults

e n‘.y':‘.l..:f :
3 i

wn.. are _evaluat d to ensure that they will not 1mpaur the

Trs

5

function of safety—related coMponen%% = Baa o

P

aTndiies XS Bt ; :
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2.4 Methods of Analysis B asd e . PR .

The:.loadings, for which .the internal structures are

sevaluated:are~ideptified :in Section.4-2.2.1.

L GE ety BN

o gn oo

ey wiFhewgnalysis: of ihe scatwalk; is .performed using manual

ST calculationss »z:An;equivalent. static analysis is per-

B ~formed? fornrall. icatwalk;.loadings exceptﬁfor containment

;¢¢~ IR, rinteraetion +and;.peol swell. loads, for which transient
o3 e el : & e S

_~§#ﬁa £-7,.~analysits is:performeds .y The trarsient analysis of the
WOl L. )

L -wrcatwalki ds:pexformed ~using-a beam finite element model
- R "

which: ,ineludes .the: stringers, hangers, and associated
catwalk components, The reaction loads from the cat-

.3waikgpipe struts £o the .suppression chamber. are obtained

4.g;mw:pg%mbgﬁzmgheiresqlgs?ﬁrqm;g,ugit load case on a finite
element model composed of plate elements, -which
represents a 90° section of the suppression chamber
shell and the reinforcement beam, are factored by the
reaction loads from the catwalk. The resulting
stresses in the suppression chamber shell are combined
with the stresses obtained from the suppression chamber
analysis to evaluate local stresses in the suppression
chamber shell, Vvolume 2 of this PUAR describes the
supbression chamber analysis and the general state of

stress in the suppression chamber shell.

COM-02-041-4 ‘
Revision 0 4-2.16

nutec

ENGINEERS




o] -
- Wi

SN T
P e
e

&

5 s

0 b

X -

[ i
o E— -
iy T T 3
—-; :-_

<

- PR
o PR

Analysis Results

‘'The gébmetry, ' 'loads), *load combinations;

acceptance
criteria, and analysis - methéds:used::in <the evaluation
structures are

internal

of the presented in the

prec¢eding sectiond:’® Tabie ﬁ42?5515§h0wégfhg resulting

“maximum stressé§- For/iEhe'fcatwalk: Tob: the controlling

load combinatidws"IThisi*tablel shows? that:the calculated
stresses ‘for these EompoRéhtsioidre 'Tess than the
correspondinyg allowabléistresses. aTabIé%4—2.5-2_shpws'

the state ©f stress“in ‘the.duppressiensichamber shell at

1 +
A

the catwalk re&hf6rEéﬁénEﬁbeémﬁ&déaﬁidﬁ§.

PP

X7 one T v IS D H Rws ET

The results*Zofusthe "&lectrical? conduit-wsupports and

jinction’ boXds "ConFith -tHa::thesfitomduits will not

impair the fﬁnctiéh?éfEaﬁyEsafeﬁ?hrekaté&ﬁcomponents,

H C aany o o .
A SR L4 RV AE I
T - P
o - e P2 i 5 F

[ R ,
L 9 303 i =2eEIsulE
ol M = oY S - - - -
=T g . Qe .3 M I D v i
e ’&.- - -
& JFE L€y 3 HE N TR
@
FA Y T, - o
s LI D R SR EE~ERRETS SR
2 v :
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LOAD COMBINATION srnssszs (ksx)
MATERIAL BEAM ) ’ DBA 25 N
ITEM MATERIAL | PROPERTIES STRESS
: (ksi) TYPE - ) ¥ -
N e TR e
4 N e ] ORRESS - |“($EAVICE LEVEL D)| ALLOWABLE
& - e o —
i ' 2.56 15,84 (2)
‘STRINGER A T SRR TCANAE SR N . 0.99
- f(‘ﬂ’ ‘:.:.'*“A;‘-s.lsbﬂ“ ex ::. . w.&mﬂ‘gﬁ*b»t*ﬂﬁ Y "’%‘?’7:9’7 ro—y 43~‘20(2 )“
~ g 0 e
-SUPPORT - clig s 328 SHEAR <. 9.76 "} .. 25.68
BEAM AT i ASTM Sy safb . - S R 0.04-
:(IJ'::: - A-.o';g“.vw- BEAE - & -.v-am‘;.lw: rxzzt BENDING  ~~ foea- ] vif 2 042,38 -
SUPPORT © | - pgups fi'g = 3172 | COMPRESSIVE
COLUMN i . . 2 0.07
AT MITER" SA=3133 s 60.0 - - : .
JoINT ;- f GRADE brf—rumremit BENDEING={- 4318 _
i R Y : SHEAR, 25.68
INTBRHEDIA§: : ST™ y " 32l - 0.49
SUPPORT BE a-36 = 585, — :
e, w-,ﬁ:*-ﬁh."?‘.'w .Eu 5 t.o B@R&'ﬁﬁg&u PR l' ‘o.gzla..:ﬁ-wv —-mvmaaa 65 A
- coupnessrve 9.89 27.52
INTERMEDIATE | MTM | S, = 26.7 ‘ 0.63
PIPE STRUT s = 55.0 [ — N i <6:
: GRADE 6 u i BENDING 8.86 35.24
(2)| compressTve |  14.91 Cam.00t® |
ANGLE AsM  |S, = 36.0'%!| coMPRESSI 4 ] .
BRACING A=-36 S_ = 58.0 = = = e — T 0.
BENDING 13.31 43.20
(1) VALUES SHOWN ARE OBTAINED FROM BEAM INTERACTION EQUATION.

-Revision 0

(2) 'VALUES CONSIDERED ARE FOR ACTUAL TEMPERATURE.
(3)

VALUES ARE CONSERVATIVELY USED,
‘COM-02-041-4
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‘TIME PHASING OF THE RESPONSE IS NOT CONSIDERED. THE PEAK~TO-PEAK
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4-2.5.1 Closure

v
IC

e \L

a1

:structures

'.n

The acceptance 11m1ts to whlch the evaluatlon results

-3

are compared are more restrlctlve “than those requ1red

by NUREG—0661 Use of these acceptance limits ensures,

that the internal structuresfwill nct”fail and cause

damage to safety—related_compcnents,

[

of the lcads”

actual LOCA or SByﬁ

)

The ana1y51s results presented show that stresses in |

the 1nterna1 structure components are within these

conservative acceptance limits, The NUREG-0661

criteria are therefore considered to be met.
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4-2,5.1 Closure : .44[~;2f*

Vs
A . ERP
S 1Aeva1uate the internal,
o 'Nd“‘\L i L i 0»~1"*
n;é) . structures ai consematl_ve estlmates of the loads
Al . R . ws bar ’ : P . ) 2 - .n : S
T a actual LOCA or SRV
eg!j ‘ dlscharge _ eVent. E
00L& EREERE] 4t x,,;.“:-.v' A, LSRR
e r;na‘l structure‘s“ areJ evaluated envelop the actual.
e J . *(17 i,:‘,{ﬁi,} ;,'
LY ‘!;J ~oy
DAF .
The acceptance 11m1ts to wh1ch the evaluatlon results
are compared are more restrlctlve “than those requ1red p
by NUREG-OGGl Use of these acceptance limits ensures
that the internal structures w1ll not fall and cause . ,‘,
damage to safety—related components. -
The analysis results prese_nted show that stresses in
the internal structure _components are within these
conservative acceptance limits,, The NUREG-»Q_S6_,;].;x
cr1ter1a are therefore cons1dered to be met
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