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.6 Fguipment, Component, and § ety Noaspplic ., The requirement,
of this documect do not apply t Noosaletly ines |l . ¢ ] equipment and

spocents noxr to honseitsmic Category I structvres cvnless fatlure of suck

quipuesnt, component r structure during 7o evaluslion pasie event would UL

i

saliure of or impair the requized perforvance of the safety rel.ted equinment

compunvnt sod structures, The requiremeats for the Turbioe Dorlding scd al)
ystemé, structures, ond components wit,in the Turbive Buildicg ere not withi
be scope of this document

APPLICAEBLE DOCUMENTS

3 ™

.1 General Electric Documents, Tue followicg documents form a part of

pecification to the extent syecified herein,

% B | Supporting D , Documents under the following identities sre tc¢
¢ used Lo copjunction with this specsification,

Refercece

Desiguator

Contasinment Loads Report (CLEK), Mark IIl Copcainment
Arrangement Reactor, Fuel, and Auxiliary
Arraggemeant Angilrary Railding

Arrangement, Fuel Yuilding

Arrangemect, Control Juildi

Arracgement, Radwaste Building

Beference Containment Definitios

NRC Regulsations Insplementation

Reguli ~ry Guide Impleaontation Positio

Beactur Cycles

A

oces and standards
" r¢ stated

this specificain
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for Concrete Resctor Vessels snd

American [ropn trel Institute (AISI)

ctainluse Steel Cold-Fer structure]l Dersign Macuel 1974 Edition

Aserices Institute o!

pecificitiocs for the Desigu, Fabrication and Erection of Structural
Stee]l for 9oildiags,

American "oncrete Iostituts (A

s s vty

Building Code Reauirements for Reinforced Concrets

» Code Bequirements for Noclear Safety Related Strusturas

titute of Electrica] igctyonic Engimeers (IEEE)

- n a9

1, Sti~derd Criter Protection Systems for Nuclear rowes
cbersting Sta.'cos

JO08-1978, Standard Criteris for Class 1E Power Systems for Nucless Power
Cenerating Stations

3791977, Stendard-Application of the Siogle Failure Criterion to Nuclear
D

Power Cenerating Station Class 1E Svstems

Neecican Natioam]l Stsndards Institute (ANSI)

, Quality Assnrapce Hequiremeots for the Design of Nuclear
19

Design Basie for Pr
Postolated Fipe Rupture
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Alemioun Associstion (AA)

e

Alumisum Standerds and Data, 1979
Alminae Construction Mapual
Section ), Specitication for Alcminus Structures, 3rd Editlon, 1976

Section 3, Engineering Dats for Alumioum Structures, 3rd Edition,
Jaguary 1975
d !

ode of Federa' Reguiations (USNRC)

.

NUREG 0484, Metkodolopgy for Combining Dynamic Responsor
DEFINITIONS AND ABBREVIATIONS

3.1 Plant Conditions, The state of the resctor and its associsced
structores, systemso, and compoasnts, Also, see Parsgraph 3.5.2.2.7. The
event epcounter probabilitiesr for these coaditions are as stzted ig the
product safety standerds, rcfezence Parsgraph 2.1.1.k.

d.1 Normal, Normal crnditions are any conditions im cthe course of system
tartup, perstion in tlie design power range, sormal bhot standby with the main
ondecser available and system sdutdown, other tham vpset, rmergency, faulted,

increcible, or testing conditions, Hot stus ‘Dy without the main condenesr is
a0 upset condition,

3.1.2 Upset (iccidents of moderate probability of cccurence) Aay deviatiors

S b

from normal copditions saticipated ogcur i{ted enovgh Lthat design should
include & capability to withsteod the condi.ions without operatiosal
impaireee?, The upset conditinns include those “ransients which resalt from
aty siogle operstor errov or control sal.fumction, trensients caused by o fault
if 8 dytlem component requising its incolation from the systes, and tranprients
due to loss of lcad or pover, Upser conditions include any o. -rmal incicdents
Bot resolting im & forced outage, end also forced outages 1or which the
corrective action does not ioclrde any repeir of mechanical damsge to the
Prikary systom presscre bonadery,

3.1.3 FEsergency (in gifat izci t3), Those deviatices from normal

conditions whicsa MAYy recuire shutdown for correctinm of the conditions or

a

vepair of damaye in the systom, The conditions bave & low probedility of

stroctural iotegrily will result a8 » covcomitent effect of any damage
.eveiored La the system,

courren.e bt are iacluced to provide ssaursnce that no gross loss of
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3. 1.4 Fanlted (limiting faults), Tucse combinations of ccnditions associsted
with extremely~icw-probadility, pestulated events whose conseguetces are such
that the lctegrity ond cpe:zability of the suclear energy system say be
fopaired to the extent toat coesiderstions of public heslth and safety are
iovolved,

3.1.5 Jicredible, A devistion from sormal conditions which bas 8 such ¢t Jow
probability of occcurresce that it uveed out be considered im the design,
However, some exceptional everts with such low probab:ilities sre pustula 2d as
cesign sad evaluation baass by Regulatory requirements, These occurrecces
s2all be considered iz the desigo,

3.2 loud Conditions fo+ Coscrete Contajmment Structures

3.2.1 Service lcad Conditions, Conditions encountered dering comstruction
ard i the normal operstion of the plact, ipcluding any asticipeted trsns.ect
o1 iesit coaditions <uriog vorael stertup and shutcown of the nuclear stean
suppa. iafety related, aod suziliary systems, Also iccleded sre those severe
coviroomsotal ceeditions which may be asticipated during the life of the
facility,

3.2.2 FEactored load Coalitivns, Load combioations, iccledieg maltipliers

based oo coaditions resulting from & postulated pipe bresk ir the roactor
prisary coclant system or eavironmental conditions postulated as upper bound
lizits for the plant site, Also incliuded are lead combinstions, with other
rultipliers, or a postulsted pipe break io the resctor primary coolant sysica
plus severe or extreme environmental conditicns,

3.3 E.ents Used io Eveluating the Fffect of Loading Copbioations oo

Structures, Systems, wiud Components

3.3.1 MNourzal Operatiom (N0), Opirstion under any wonditios permitted by the
resctor tecauical rpecificativns (es celineated in the plant-specif:¢
PSAR/FSAR) snd ccotrol systems, irrespective of the suticipated [reguency of
eccurreoce of that condition, whico is plauned and deoliberate but act {n
syecilic response to operator errors, coatrel maifumctioss, component failure,
or tracsients dus to loss of load nr powsr, MNormal operstionm iscludes lcads
‘ue (n weight, temperaiure, prestress, pressure, fluid flow, sod cther loads
cue to moving parcs witbin & copponest or systea,

3.3.1 Operstiovsl Trecsients (OT), Plant respooses to spontanecus single
rquipaeent tailules or to single orerator crrors that cam reasocably be
cxrected during any norwel or planned mode of plast operstions, For purposes
of spplying thi® specification, tbe range of operat.ccal tracsiects postulated
and scslyzed in the plant’'s Peelimioary or Final Safety Anslysis Feport shall
be coosicerena 1@ the evaluatiun, Uperaticoal irensient event loads inciude

Leh events as sefety relretf valve actuation, turoine st2p valve closure,
rapid valve motianp,

NEDAGTA mEy g Ry
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Reactor Juilding stroctures caused by seismic, sccident (DBA) envi
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4.1.3 gi1saie Classaficoticn, Those structures, systeas, and mponent s
irportas t salety that are esipgned ¢ remain functironal io the event {
earthyuske are Jdesignaied a0 Seismi¢ ategory | ystes structures 104
BpORERLS ROT raquired | femeip fTunctional 1bp the evenutl o©f ar enrthguake are

designated as Nunselimivo Category |
J.4.1.3 Syvtom Quality Grouwp ‘lassifigation, System quality grosg
cloasssfiuntion Las eel ¢terwe ped [OfF engh woter, st2am, f redioautive watle

ntaining cumponent [ those splicable !/ id systems rel ed Dt
i prevent or mitiga.e "o comsegquencen i sccidents and wmellunctions
Xl_ul,'%(‘?.l withinm "he resctor ( I Rl pressure bo

ndary r . JErmit
shutdon. ¢ the resctor and molntenance 1o the safe shutdown condition; 4
ptain rediongtive

3.4.2 Sefety Function, A safsty function (s av catnre or characteristic of
& ystom r piece i

eyvuipment Lhet preven’ f gates the consequencen i
& relceose of radicactive materinl beyoud scceptable levels

4,3 Seiety Relsted System, Aty system whose unigque actior {8 re

| red for
safe shutdown of » nuclest
"

power plant. prevéntion/mitigation of postulated
ccidents, wid prevention of the release I radicactive materinl !
cxcenss of the guidelines set 10rLh

from [vel in
io Y ( R 10, for waintenance of the
integrity of the rosctur olast pressuras bouncary (RCPR); or to schieve and

Keintain sate sktutiown I the rescton

3 .44 Agriliary

cYhtem, An suzilinry system of o safety related svstem mey

provide 4 support tunction S0 1t Decess ary tO sccomplish the safety functy
L the salery selated syn'ten ¢, ele~Lricel power OV best removal rrimary
BCXLLLATY Systeds are Avxiinery sysctens which must provide & support fu tior
a .
tomatically r remotely, L BURYSY AuUTLLIIery syetcims e auxiliedy L
*Dich provicde & support Ifrmction that can be indtiated menusl’y and locwll .
durieg any Jdesiyb conditior event,
3
1.4.5 Compouent Classificetion
J.4.5.1 Component "AS!I'F) ., ASMY cowponents iuclude sueh items ns vessels
rerete Ontaiomp oL JAPLER systims, VYAIVES, cure support striuctures \
ADC storage Lanks 10 which Uo"a Meporis ang siemping ere required
3.4.5.1.1 U ass 1. Items comsiructed in accordavce with the requirements
tue ASME Boller snd Pressure Yessel de, Section 111, Subsection ANB .

o»

3.4.%,.2 Cless 2, ltems constructed in accordance with the requirements
pd Pressure VYesese) Code, Section 111, Subsection N(C

3.4.5.1.3 Cleds 3, lItems consty ted 1n sciordence with the requirements of
the ASME Boiler snd Pre.sure Vesie! Code vevtion L1, Subsect
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3.5.1 .4 A structure surroundisg the pool of water, Jocated
toside Lhe base of the coutainmen, which providis the weter stal bdetveen L@
drywell sud the comtainsent, Durivg sefety relief valve discharge and
pestuloted LUCAS, the pool serves oo & beat sink, and the structure secrves as
& pressure-suppression chamber, For the Mark Il comteiament, the suppression
poel ie im the wetwell which with the deyvell forms the conteinment,

3.5.1.5 5Shield Building, Tie reivforced concrete structure whic' neloses
the drywell and couiaminsent, Togetber with portions of the Auxi' «ry Building
and the Fuel Building it forme & secondary contairment {n the Mark 111
configeration,

7.5.3 Fuel Dullding, Structural comples covtaining the spent fusl storage
pool,

3.5.3 Asailiery B ilding, Structursl comples costeining major safety relataed
systens,

3.5.4 Radwsste Building, Structursl complex contedning redwaste treatment
Eystems,
1.5.5 Comtyol Duilding, Structural complex contaiming tas Control Room,

3.6 Diesel Ceperator Bulldings, Structursl compleses containing the diesel

SVUNTRLUE b

1.5.7 Secondary Contajnment, The Shield Building, Fuel Buildieg, snd those
portions of the Auxiliary Duilding enciosiog the ECCS, The second barrier
that encloses thsi resctor,

3.6 lhueleer Islend

3.6.1 Nuclesr Islend, The buildings, intersal structuree, enclosed systens,
and eyuimwment located withio tue Resctor Building, Fuel Building, Ausiliary
Buildir,, Control Building, Kodwaste Bullding, snd Diesel Cemerator Buildings,

3.6.2 DBalance of Nuclesr Island (LONI), The conglamerste of systems,
structures, sod compovents which, together with the Nucleer Steam Supply

System (NSS>) supplied by Geseral Llectric Nuclear Energy BDusiness Ujerations,
make op the Nuclear lsloud,

3.6.0 Nugleag Stesm Supply Svstem (NSSS), The systems, structurss, and

components which geverate anJd supply steam ‘0 the Lalance of plant,

SC@tA Ry 1A
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3.7.2 (Coutinued)

b, Design Tempernture ITQQ, Except as othervise dafimed in NB-3112 for

Class | samponvots, the specifivd design temp use shall not be less
than the ezpectied waximum wead metal tempersture through the thickness of
the poit considered for which Level A Jimits are specified, The
tempessture o0 desiguat-d may oot cover the full range of fe@jesiiures jor
vhich the component must be desigoed,

¢. Design Mechanioal loeds ‘:nl, The specified desigm me hanical losde shall

be selected so that whens combtined with the effocte of dosigu presscre,
they represent the most severe coineident luadisgs for which the Level A
service limits on primary stress are applicable, Note thati it may be
inadequate to consider only the design loscings snd the Level A service
limits for initial denign,

3.8 Stress Categories ssd Acceptance Criteris
1.80.0 Stress Categori's - aSME APV Code Section LU

j.ela ﬂ;g;;;lg;_i;;ggggg_L:;L‘ Expansion sfresses arc those stresses
resulting fram restraint of frev end displacement,

1. nggj_j;ll;;!_gq!glggg_gg;gJ‘_L:Ll‘ Caves avise in which 4 membrane
stress prodused by proseure or vitler mechamicsl 1%e4irs snd associated =ith 3
primary or s discontinuiily effect rodvces excessive distortion in the
transfer of load to other portions of the structure, Couservatism requires
that such 4 stress be clavnifiod as o Jucal primary membrane stres: rven
thougk it has some chacacteristics o & secondary stress,

3.8.1.3 Peak Ctress (" ’rl, Peak siress L¢ that fncrement of stress which
is additive to tre primery plus secondary strecons by reason of jocsl
discontinuities or locel thermal strees, includiug the effects, if suy, -f
stross concentrations,

3.8.1.4 Prisary Bending Stress g'nz. Bending stresz x5 the varisble

component of normal strsus, {v, the streve which varies from the average value
willd location scross the thickness,

1.8.1.5 Prisary Membrane Strzes 1;51, Primary membrave stress is the

component of cormal stress whica is nniformly distributed and equal to the
aversge value of stress . oroes the i(hickoess of the sceticn under
consideration,

3.8.,1.6 Secoviary Stress (Q), Self-equilibrating stress vecessary to satisfy
continuity of structure,

HED 2T A WY 00
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‘L8.2.2.6 Alternative Servic: Limits, Components or supports may be desigoed

Usiog more restrictive service Jiaits theo specified ip the derigo
specification,

3.8.2.2.7 Eszivalent Nomenclature, For purpose of this document and for

comperir; the nomenciature 36 this document with that which may appesr in
othesy Genersal Elesctric documents it shail be understood thet the following are
equivalent:

Hormal Limits » ASWE Section LIl Service Level A
Upset Lisits = ASHE Sectiom III Service Level B
Evergency Limits = ASKE Seotivm IIl Service Level €
Faulted Limita = ASME Section III Service Level D

This statement of equivalency does not apply to Teble 2.4, ASME Service Level
dofiaitions spplied to steel contelmment structures .4ffor from the
defioitions applied to other ASHE Code component service Levels,

3.8.2.3 Al.owable Stress (5), Stress li=st for Class 2 and 3 compovents and

component supports s spocified in Apvvadiz 1 of the ASHME Code, also stress
limit for cop.sete containment #/.vice lcad, The slloveb'e stress multiplyinyg
factors shall br conaidered ». r.ouive by the appropriate .ectiom of the AS)E
Code,

3.8.2,4 Dersivn stress Tntensity 's!2, Dosigo stress intensity valuves (or
Cl s0 1, Ciass CS, ond Clase MU components specifiea io Appendixz [ of the ALME
Code,

3.8.2.5 Allowable Stress (U), Stress limit for coscrete containment factored

load ¢combination,

3.8.3 Acceptance Criteris = AISC

3.8,3.1 Allcwsble Elastic Working Siress (S), Allowshla stress limils aw
specified in Pert 1 of tu: AISC Specification for the Design, Fabrication snd
Erection of Structural Steel for Buildinga, The appropriaty multiplyicg
factors are given in the epplicable tables &t the end of this document,

3.8.3.2 Allowsable Plastic Desigo Methods Lieat (Y), Allowable limits s

specified tu Purt 2 of the AISC Soeciiication for the Design Fabrication aad
Frection of Structursl Steel for Daildings. The sppropriste aultiplying
fectors are givet ip the sppliceble tadbles et the end of this document,

A PeTA IREY 1201
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3.9 (Contisued)

' -

b

107

LBA
LEL
LICA

Esvirommentsl and Site Eveni:

Peuk Stress or Aluminum Allovable Siress Limit

« Irteroal Pressure from Flooding

low lnduced Vibration
Prestress Load

« Floor Response Spectra

Friction Losd

Earth Pressure

= Impact Load

Intermevsate Break Accident

Intermediate Break Accident Loading

Institute of Electrical and Electronics Enginesrs
Infrequoent Operating Transient ~ Zwergency Event

Live Load

Large Bresk Accident

Large Break Accident Loading
Loss of Cuclant Accident

Noimal Loa? Consistiog of Pressure, Duad Welght, and Fluid Resctina
Loads

Nonevceedence Frobability

Noo-LOCA Fault

Normal Operstios

Operating Basis Eartiguake
(BE-Displecement Limited Portion
(BE~Inertia Losd Portiom

Operstiooal Tramsients = Upset Event
Prossure

Accident Pressure due to LBA
Frimary Beading Stress

Design Pressure

Local Priasry Hembrene Stress
Prisary Membraue Stress

Pressare During Normel Upessting or Operstiosal Transient Conditicns

NEQ IUTA (AEVY 180
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3.9 (Continued)

P « Pesk Pressure
P “ Test Pressure

“ Probinjle Mazximam Flood
= Pool Swell

=~ Rerction Load
= Pipe Rescticns (including lo) Generated by DBA

=~ Design Mechanical Loads
R = Fallback Loads
Y =~ Resction Losds Doriey Normal Opersting or Shutdows Conditionme

RBV = Resctor Puilding Vibretions doe to SRV or DBA
BPKS ~ Resctor Pump Kotor Selrure

FV:  ~ 5KV Dischaige Loads

KV -~ ORV Arr Clesring Loads

kv2 =~ SRV Discharge through ne Lins

Low Bod * SKY Discharge throuwgh Low Set Lives
RVZ\’! =~ SKV Discharge throwgh All Lines

'21‘0 = SRV Discherge throegh Twe Adjacent L.oes

FVC0 « Rapid Valve Closare or Opesing

i' = Wedr Wall Kesction Load due to Negetive Drywell Differentinl
Fressure (Nark III)

M

Ps

Q = Secondury Stress
R

B

.

= Allowable Stres,
~ Expansion Stress

=~ Design Stress Intenrity
Peak Stress

~ Soall Bresk Accident

« Smell Cresk Accident Loading

SELS = Seismic Evest

SL = Slosbisg Load

SRES = Square Koot of the Sum of Syweise
SRY = Safety Relief Voalve Event

bkvo = SKV=Displacement Limited Portion

nR\[ ~ LRAV-lpertia Load Portios

SSE = Sate Shutdown Farthi vake
ﬁ‘LD = S5E-Displacemcnt Livited Portior

Tl e
- >
i

Sbll = SSt~Inertis Lozd Por ico

NEOM07A ImEY tH 0
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1.9 Loatiaved)

I hermal Effecte=Total

i ibormel Effects including 1 During DBA

.

l Desigo Temperature

7{ * Therwal Expansion Loxds

! = Therms]l Effects and Loads During Normal Opereting or Shutdow:
) Londitions

Thermal Effocts Duriong Test Conditicons
|
TEMA -~ Tubular Exchanger Manufacturers Association
TEST Testing Conditions
ISV( Turbive Stop Valve Closure
( = Mlowable Stress for Factored Loeding Combinations, or the Fatigue

Usage Factor

VIC = Vest Line Clesring Losd
4 Desipgn Ving
v Design Baein Torsado
vCo Yater Coarryover Load
| Tield Stress
Y1) Jel impingement Load
m oenl Force due to Kissile lmpact ibcivding pipe whip)
T Besciion Force due to DBA

{ 4., DESCRIPTION

i
4.1 Ceneral, The requirements of this specification apply to the dosign
EPpiication, and evalustion of performance of function of sfructures, system
and components which ure safety Clase 1, 2, or 3, and slso to soxilisrien for
LLORe struciures, systems snd components whose fellure could cause failure of
the ¢ Ly sysiem, component, or structure uodes Yerions postulsted loading
tombinations, The established ACceplance criteris must be met to epsure
Slructural integrity of these safety relzied ftructures, systems, and
Componsnts, Additionsl criteris may Lave to be sat tfied to s ssure

rerabilite of active COMPOR ute and functiconality of PRANivVe components, ryg

piping,

L L | L
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¢.2 Applicatics

4.2.) Deaign, ™e requirements of this document sbhall be m:it st the systen
design level, tle component Jdesige level, the subcomponent design level and
structursl dessgn level. Tt shall specifically apply to the desige, lecation,
and mounting of sefety related mechanical egquipment suck as valves, locluding
operatore, piping, pumps. heat evchangers, alr systems, heating, ventaiating
sud air conditiouing sysiems, tonk, nressure vessels, core support stroctures,
filter demiveralizers,; electrical equipment svch ¢ local jrmction boxes,
local switehgenr, eloctrical penetraticns, moturs, motor-operators for valves,
solenoid operators for valvas, conduit ivetallations, cable treys. and control
and ‘nstrumsntation equipser’ and components such as lccal sensns, local
jupction boxes, imstrument tubing, penetrations, locelly pounted 1nstruments,
lacally wounted panels snd racks,; sectanical devices such as balfles,
deflector plates: snd Structures such as buildirge, platforms, componert
sepports, recks, cable trays, pipe hangers,

The des!gn zpecifications and documencs for sll safety related stractures,
systeme, «td components shall regrire that so adequates cvaluation of ine
effects of ihe loadi.g combications are taken 10.0 consideration in the
design, including location, instellation, snd svonting ef these strociures,

systems, snd components.

4.2.2 Fyaloasion. The roquirements for the evaluation of eaisting designy
shall de the ssme as io Paregroph 4.2.1, except that design spccafications snd
documents SuppOrtiug tue vilpiual Gesigu Be.o 00l Do lacged (o refl-zr the
evalustion, The evalusticon shall be performed iv accordence with sll procedures
epplicanle to the design anc shall be documented snd the documentiation shell be
retrievable,

., DESIGN RESPONSIBILITY

$.1 Responsibility for tae evaloation and documentation of the effect of tae
cowbinations of londs on the varioes stroctures, systems, and compononts
cosered by this apecificstion Jepends on contractusi relatioasbips éaad the
diviston of scope of work betwees Ceneral Electric Company, the Arenitect
Engineer, the Owper, and Snbcontrectors thersto, Because of the natare of
tae requirements, substart.al interface will b3 reguired hetween the various
orgenizations eod within the various disciplices of these crgenizaticns,

6. HFEQUIRENENTS

The event combinations, loady, and scceptencs criteris presented in this
spscification are spplicable to all sefety related DUR 4, S, and 6/Narn 11 and
[17 systems, stroctures, aod comporents within the scope of this documet..,

Ihe design losdings shall be establisned considering 11 plaat snd systesm
operating conditicns asticirated or nostulated Lo ocour during tbe intended
seevice Jlife of the ~nmponeni, system, Of ciruciure,

MDA IREN V0 B
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6.1 vent . Co ons
.1.,1 FEveot Classifications, Tde fellowing eveuts snd subevents shall be

eveluated to verily itbat the resviting lcads, vheno combioed as discussed
below, meet the asceptence critaris sppropointe to the Jtem oand location:

Events S5 eventsy
Normal Opersatiom (NO)® Startup, oves Operstion, Hot
Stardby, Shutdown, sud Refoeling
Nper.tionsl Trassients (UT) t.fety Relief Yalve Actustion (SRY)
Turbine Stop Valve Closure (TSVC)
Infrequent Operotion Transieat- (10T) Coask Drop
Loss of Coolant Accident (1OCA) Denign Basis Accident (DBA)

Iotermediate break Accidest (IDA)
Small Bresk Accident (SBA)
High Energy Lime Break (HELB)

Eovirnemental snd Site (EWW Severe Environment (os defined in
Extremu Loviromment Paregrapbh 2 .2.1.b)

Stiemic Operstiog Besis Enrtiguake (0OBE)
Cele Sheidova Taitigeabe (550)

Testing ([EST)

* This defioiticn of NO is applicable to most compcsents, Contaiunment
structeres “nd certain equipaent use o diffl rent Jafipition which 1§
de7ived where opplicabie,

HIQ W78 (vEy 108}
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6.2.3 lstersction of Ncuseisnic Cotegory ) Stros Seiseis
Category I Strociures, The interfaces between Seismic Coategory I and
Nomsaismic Category [ structures and plent equipment shall be designed for the

dyoamic loads and d'splacemonts pr-duced by both,

In the event of the ccllapse of spoy Norseissic Category I structure it shall
ot impair the integ-ity ~f Seismic Category ! stroctures or compovents,

v.d Load Phenomens, This secticn describes the possible loads which may set
on systess, components, ano structures (uring various events, This document
is oot weast to be iudepesdent ~f the Cortaioment Losds Report Mark I1II or tae
DF¥R Mark I1 which outline the phasing of subevents and loads,

6.3.1 Safety Relief Valve Actustion losds (SYV), Safety relief valve
discharge lioes are part of the marn steam system, This system s subjected
to two significant noe-DBA and nonseismic events: safety relief valve
actoaticn and turc!ne stop velve closure, In addition to the internal fluid
forces gevereted by these events the main steam sytiem will be subjected to
the llesctor Building Vibrations (RBV) caused by these svents, Due to tie
interconneci.iomn oL the main steam lises and the safety rolief valve discharge
line, the dynamic resyonse of one line could induce o dynasic respoose of the
other line, The motion of one live will affect the stresses is the other
line,

Ihe sataty re.ief valve vystem coutaine several valves, Salety .elif ol.¢
losds sre caused by the actustios of one or more of these valves which are
connected to the main steim systeam, Relief valve sctuation cac be initiated
by reactor vressure iucrea‘e to the valve setprints or by ap sctive system
sveh a3 ADS, ur mencally, Depending upon wain steam systeom operating
cosditions, and cother plant conditions several combinations of valve
SuiuBLivue siw poszible, Lach combination of velve proup actuations cause
difforent hycrevlic loade (RV2) in the suppressios pool aud transient fluid
flow forces (EV1) in the pipe., The (RV2) loads cavsc dynamic response of the
Reactor Building Structures (RBV,, which ir turn, cause dynamic response of
a1l systems counected to tue Reector Building structures, The Containment
Loads Report snd the DFFR contain & wore detatled description of these loads,

Becavie many events mey result (8 one °r more safety relief valve sctuations,
and since the coaponenmts and structuces responding to the dynamic SRY loading
and the roesultivg Reactor Buildiv: Yiowstion (RUV) can erperence & tusber of
load cycles per valve actuation, toe zoss.bility of fatigue domage must be
consider=d, An aualysis must be performed to show either that the cumulative
usuge factor U, resulting from SRV loads is no* significent or thev when it 1is
combioed with an, other cyclic conditions for vhich the compopest or structure
is designed, the established fatig-e crite: « are .atisfied, I this
analysis, the nuabec cf safety relief valve actuatiors thet shall %e
considersd are as shown in Teble 3.1, It is venerslly conservat.ve to
consider that !or each valve actuation the fatigue damage will be less than

HED B07A (MEV 1201
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Lontisoed

The vuster and combications of velves thet wil

1l

Pressiie Trensientl are s f[Oliowm

V2 . Design pressure load (positive or negative)
(ONF '

pool boundary resvulting from discharge of one safety rellef va
suppression p i First sctuation and subdsequent sciuation s
coneidered

b, VV},‘“ Deslgo pressure load (positive or negative) om the &

pool voundary resuiting from discharge of two adjecent safety
valves into the suppression pool,

ey . r { 5 1

Y1 ov SET Jesign pressure ]load POSitAve Or negative) on th
sUppresrsion pool bouadary resulting from dischagge of o)) low t safetry

relief valves into the seppaession pool which esuse the largest asymmetric
rizontel losding,

ALL Vesign pressure load (positive oz pegative; 08 the su
4

pool bouadery resulting from diccherre f all safety relief va

Ao = Ul elge PIeBBULL (08w LPVUBL Ve OF wige cbivy
voundeary resulting from Automatic Depressucizetion
iices ioto the supprescion poel,

he above EV2 loads cen be diviced into two 2leasiflceat.
yrtion and hvip (displacmunt limited portion),

6.3.1.3 Safety Jelief Velve Actustios for Various Evests,
< £OF VEricus eveats sre presented in Table 3

rhioe Stop Valve Closure (TSVC), FPrior te turbise sto;

satursted steam flows through mal steam piping at naclen
rated ,r«usu‘o and mass rate, steam flow 10 the turbine comes

t
the ios*ant the turdine stop valve closes, However, the {low of

the rescinr vessel contisues 40 the masn steaw Jine unti]l the fluid

URPression wave produced by the stop valve closure reaches the vessel cozzle,

Reperted refleciions of this wave at the vessel end of the main atcam live and

at the turbine stop valve end generate timeo-varying forces in the main steam

iog. Syatemp, component atd strurtures 10 the Reactor Bailcing

x1liery BHuslding~Stesm ' 1d Turbine Buildiog ere affected
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§.3.2.4 Safety Relief Voive Actuations with Opersticeal Transients, SRV

Sctuation loads associeteu with Operational Transients are shows 1o lable 3.

€.3.2.5 Isfregueent Operaticis) Trassieats Loads

., 5111_2121_11111‘ The Fuel Br'lding contains the spent fuel storsge pool
and serves as & tewporary depository for new and spent fuel elemonts,
Fuel elements ace transferred to and from the resctor, during refoel ing
outages, through the fuel transfer tube, After & ressonable storage time
0 permit fuel decay heat to sobside, the spect fuel is loeded iuto casks
withio the spent fuel pool, These casks are them lifted out of the pool
sod trapsported to & reprocessing plast or sent to a Jung term permanent
storage locstion,

The building structures immedintely below the travel 1oue of the spent
foel cask shall be designed to sustein the effects of s cask drop (f the
function of the safety related Aystems structures or composents could be
lmpaired, The cask drop event shall be sssumed to ocene simultanecusly
vith an OBE event,

6.3.3 Desigs Basis Accident Loads (PBA), The desige basis aceident is o

postulated evom. _ssociated with a high evergy liue bresk (HELB) ., Loads from
this condition sre used for the desisn basis for iystems, structures, ard
Cumponents,

6.3.3.1 Large Bresk LOCA (LDL), The large break LOCA s & postujated eveut

Associsted wich the rupture of & recirculatica lipe, main steam lioe, or any
class of pip- severance of equivalent crose~sectional fiow ares, These loads
are generally associated with the Reactor Nuilding, and sre discussed in more
detail i~ tue C(untainment Loads Repore,

s, Aanp' { After rupture of o pipe (recirculation or
fee.vater, etc) within the resctor vessel shield wall snnvlus region,
prosscrizetion occurs whioh imposes forces (pressure, Jet 1mpingement, and
Jet resction) om the reactor pressure vessel and the shield vall, Tlese
are gecerally asymmotric loads which vary in spece and with time, The
subreqrent arcelersticas and movements of ths reactor pressusre vessel and
the shield wall are transmitted to the usbrokenm piping systews at (oe
tozzle comnections and the shield wall Dping support sttachments, Items
vithie the resctor vessel seicld wall an lus regiom wili be sabjected to
the differentisl pressures oend flows that re peieratcd by the postulated
ropture, Aunulus pressurizstion josds cam occur in uther confined annulgus
regions o which high mass and evergy flow rates are injected, Rupture of
ths steam line at the vozzle prodaces force and resction effects similar
to those describel here excopt that thore is uo direct A?,

NEO KT A InEV. 1301
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6.3.3.,1 (Continued)

b,

Cospartwent Pressurization (CP), After the postulated ruptrre of & high
evergy live, bhigh energy (luid is released into the surrounding
compartment, This release will result initially im locsl pressurs urge
and ultimately in o unifore pressurization of the compartment, Both the
fymmetric and ssymmetric (pressure and/or jet (mpimgement) loads stould be
considered im evaluating the systems, structures, and components within
the compartment in which the break was postulated to occur ard in adjecent
cimpartments, Differential pressure loscings between compartments siusl)
be comsidered, This loadiog is similar to sanvlus pressurization but it
oceurs 19 a lerger, less confived space,

Yent Line Clearing losds (VIC), The ivcreasing dryvel i pressure forces

the water level io the weir wall snnulus regios dowrwasd, until the to
main veut in the drywell wall 19 ezposed to the drywell ecoviromment, The
vater initially standing in the veot system sccelerates into the pcol and
the verts are cleared of water, During chis vesnt clearing process, the
water leaving the horizcotal vents forms jeis io the suppressica pocl and
Causes vater jet lwpingement joads on the structures within the
suppression pool and on the cootaimment wall opposite the vents, This
description is specific to the Mark 111; & similer phenomeson takes place
in the Mark I. with resulting vertical loads on the pool floor,

Pool Seall (PS), As the afr in the drywell is vurced (oto the wetwell
suppressiou poo. through the mein vents, the ~ir is injected bvelov the
Fool sorface, giviny 40 upwatd velocity to the water above the ve.t exit,
This upward motion of tue watur is called *pool swell™, Puol swell
creates pressure loadings or the pool walls snd basemat, e subsequent
sccelerction and movement imyarts loeds on piping and other items in the
suppression pool and {tems actached to structures ipside the contaiument
fr attached to the containment (RBY), Pool s.ell also causes & movesent
of the suvsface of the water in the ruppression pool. Any items in the wir
region sbove the ivitial pool surfece will Ye subjocted to the
Lyérodynamic effects (impact and drag) of the pool swell, op to msximum
height of pool swell,

Condensation Opcillation (CO), Cosdonsation oseillation is the short term

transiont dyoamiz jatersl load at the maip vents vecucrsing betveen the
main vent clearing phevomencn atd the longer term main veut chugging
effects,
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6.3.3 (Contipuned)

I, Mais Yeat Chuggisa (CING), After the pool swell has sobsided, the

unstead; ondensation of steam produces pressure fluctuations on the valls
and floor of the wetwell suppression puol, After the steam [low has becn
reduced to & lov jevel (or during some small break accidents), the steas
chugs in the upper row of the vents, The chugging, which consists of &
steam bubble intermittently filling & vent snd thes collepsing, producus
loadings on the vent. The loadings on the walls (welr wall, dryvwell,
contairmeut) snd basemat result from the sudden collapse of steam bubhjes
which form at the ends of the vents, and subsequently impart accelerrezion
loads on compon ots within the Reactor Buildiog, This descriptice i
specific to Wark ILI; Mark Il i similac,

[ v 0 e Water carryover loads are due to entraiment
of water in the main steam | ine surging from the resctur pressure vessel
after the rupture of & mein stecm line ocours., The wator-steam wizture
bas & much higher desuity than steam and inposes loads on mein steam
piping system at each change ie direction snd at each change in cross~
tectional ares,

h, ngg;‘gl_hglg_LI'ﬁ‘ Equivulent static losd geoerated by the reaction ca

the brokes bigh energy pipe during the postuolated break, and including an
Appropriste dyusmic factor to sccount for the dysamic natore of the load,

i, 1;1_1;1131;.3;1_1341‘ Jet Impiogement cquivalent static load gecerated by

the postulated break, snd including and appropriate dynamic factor to
sccount for the dynamic nature of the load,

Je !L;;LL;_L;;;;;_LE.L‘ Missile impsot eguivalent static load generated by

or during the postuleted bresk, like & whipping pipe, snd including sn
sppiopriate dyoamic faictor to sccount for the dynamic nature of the lcad,

6.3.3.2 Intermediste Bresk LOCA (IPA), Those breaks for which the operation

of the ECTS will occur during the blowdown asd waich resslt in reactor
depressarization, IDA is characterized by am effvctive break srea of at least

0.1 ltz breask below the reactor vessyl water level,
Losd phescmens associated with this type of break are:
4, VLC-Maism Vent Clearing (VLC)

b. 2Pool Swell (PS)

¢, Coo enssticnm Occillation (CO)

d. Maln Veot Chugging - CUUG)

NEQWS'A ImEY 1091
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6.3.3.2 (Contipued)

¢, Jot Impicgemenc (YJ)

f, Assulus Pressurization (AD')

§. dlowdown

b, Pipe whip restraint attachment reections

Load from this sccident are generslly bounded by the DBA except for effects in
the iumediate vicinity of the breask,

6.3.3.3 Ssall Dreak LOCA (SBA), Sesll bresk blovdovns which do not result io

rapid resctor depressurization due (o either loss of resctor [luid or
sutomatic operntion of the ECCS equipment produce SBL losdings,

Specific treak locaticns are pot postulated, bowever, the SBA results in the
following dynamic loading reonomeson:

s, Resctor Building Vibration

b, Top Main Vent Clearing (Mark III only,
¢, Chugping

d, SKV sctusticn

Iu addition, the SHA vevally results in the largest sccidect tempersture (T‘)
inside coutaimment,

5.3.3.4 High Foergy Line Breaks, Componeuts, located im regioss where high

eperygy lives are located shall consider, ip sddition to the snvirommentsl

effects (P.. T, BBY) caceed by & DUA, the potestisl for jet impingement, [ pe

whip impact, and pipe whip resction loeds, The oriemtation of tde pipe b sak
and the trajectory of the jet streds shall be comatdered, The postulater
bresk locutions shall be consistent with the requirements of ANSI N=176

Local pressure variations shball be considered in additios to overall
conpariment pressure icads,

Components located ir compartments which do not covtain high energy lives
shell be eveluated for acoident pressure <P.) snd Lrapersture (T‘) eifzcts,

Howaver, jel impingeaent (Y ), pipe whip wpact (Yu’ do sot reguire
consideration, ’

8 YJ - Jet !mpiogement

b. Y. = Pipe Whip lmpact

NEQ A0/ A (V. T8
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6.3.3.4 (Contisued)

0. r' « Pipe Whip Resction Load on supports and components atteched to the
brokea live,

d, P. “ Compartment Pressure Load (asymmetric sud symmetric)

., T. « Compartment Temp.rature

F l. ~ Resction force by pipes or supports on component jurisdictional

boundary, occurring during a postulated rupture in another trainm of the
Systeuw being evaluated or inm another system,

6.3.3.5 Post DBA Losds, For fuel recovery subseguent to & design basis

accident, the contsimment shall be conservatively desigoed for floodicg 10 an
sppropriate level sbove the top of the sctive fuel is the reactor core,

6.3.3.6 Safety Relie v t . v SERY scturtion loads
essociated with DBA events cre shown iu Table 3,

6.3.4 v at . te R ¢ Puvirommental loads
described im this parsgraph are cetocietod with natural phenomens which can
occur im the stmosphere and bhence affect buildicgs Ar vtroctures expoacd to
the atmosphere, Seimuic loads are discuseed seperately,

¢, [Leeige Wird (W), Loads geverated by the desigs wind specifi:d for the
plapt site.
|

b, Desige Basts Tornado (W), Loads genersted by the du)t.n Lasis tornado
spesified for the plant site including misediles,
¢. Probahle Masimaw Flood (PHI), PBydrostatic 103d dus 1o probable meximum

flond specified for the plant tite,

d Externsl Missiles ‘!lz Mivsiles generated by the dusigs basis tornsdo

and other probable sourcee as specitied for the plart »ite,

6.3.5 Seismic Losds, Noclaar power plants are designed for two hasic seismic
events: Opurstiag Uasis Earthqueke ((ME) end the Safe Shotdown Faribhgueke
(55E). Upom slappage wt faults ip the carth's crost, dynamic waves are
propageted through :he soil, When tlsse waves encounter & buildiag
foundation, the fousdation undergoes motion due to the dynamic soil waves,
This motion of the fuuadation(s) causes dynamic time-'rrving response of
boildieg stroctures connected (directly or indireectly) ro the foundation(s).

ae building dynamic solion 10 turs causes dynamic response of somponents,
tupports, systems, snd struciures attached to the building, Dyosmic seismic
response is typically charscterized by Floor Respones Spuctra {(FRS),
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6.1.5 Continued)

Losds geverated by the SSE include:

., SSEI ~ SSE inertis]l portionm of loed,

b, SSED = SSE eisplecement ]imited pocriican of load,
Losds generated by the OBE include:

., (hlx ~ OBE inertiasl portion of load,

b. UBED =~ OBE displacemect limited portion of load,

Because the component amd stracture response to seismic loads results in a
number of load cycles the possibility of fatigue dowage most be considered,
The upset event evaluation shall consider one OBE producing cumulative ussge
equivalent to 10 cycles of the peak calculsted response,

6.3.5.1, Sloshing (5L), Whenoever a free water aurface exists in & tank or
pool, dynamic excitarion of that item will cause the water surface to
cscillate, This oscillation paenomenon is called sloshing, Slcshing is
Ususliy aszoointed with seismic events; however, other dynamic events (DBA,
SEV) cap also cause sloshiog,

Compentals iv0CBLen insice & puvi Fep v vodvw Lo s0iLind sacer surf.ce #iii
be sabjected (o hydrodynemic cffects associated with o seismic event,
Components located 'n o regios where pool slosh will oceer, for exsmple iuside
the spent fuel pool, cumpuserts partially filled with water will be subjected
{0 an edditiocnal loidicg russilting from Sloshing Effects (SL).

©:3.6 Tesving Loads (TEST)

6.3.6.1 Tesr Conditivus, For short-duratioa off normal cosditions imposed by
the operator for vode conformance test (eg, RPV hydrostatic testimg) or systes
performence test (eg, hig/~recirculation-tlovw test for flow induced
vibration), the following criteris shall wpply,

8, Compopents teo which subarticle NB-3114 of the ASME Code, Section III
applioe: Test condition criterin, as defived in Sectionm 1II1, Scbsertion
NB, shall be used for components and test conditions to whizh Subsrticle
NB=3114 appline,

v, All comporvents to vhich Subsrticle NB-3114 do.s oot app'y, other than

containment strucfurss: Normel conditine or{® « ia may be uscd for any
tests,
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6.3.6.1 (Continued)

€. Mazim'wm test condition parameters for mechanical components and systems
shall be conssdered in the design of electrical coateal aand
iustrumentation devices when portions of thrse diyice8 are Jubjected to
the test conditions Lut do not qualify as part of the pressure retaining
boundary for the mechanical system,

6.4 Loeds cu Components, The snecific losds which act om & compoment in @

iven location, ae & resuit of a ctpe-ific event, are presested in Tables 4.1
through 4.5,

6.4,1 Component Opersbility, The loading combinations sad aCCEpLaADCe

criteris provided in this specification address only the stracturei iotegrity
of the item to be evaluated; these criteria do not ensare functional
capeoility of the item, which is beyond the scope of this specification, In
tddition to the structurasl iotegrity acceptance criteris presented in the
tables im tki, section, active components shall be desigoed and evalusted to
assure upsrabiiity aad essrntial safety fuactionality under the wost severe of
the eévent campinetions presewted ip these tables, Specisl stress or
deformation criteria 2oy be zp.liled to piping to assore that its fusction of
having adequata cepacity tu ronduct floid is maintained,

6.4.2 Ceners] Mechanmica! Component Losds, Mamy mechanical systems are

located in more tham oso of the DONL buildings., Each of these buildings

exb it thelr own weique vesponse acd cnvirormental characteristics, For
those portions of mechanical systems located within these buildiogs, the
proper eanvirotmental respouse charscteristics of esch building, for each
portior of the systems, shall be covsideced, imcludiug the potuntiasl for
buildiog interaction as described in Paragraph 6.2, Thus, the portiom of the
miio steam system located io the iurbice Building oeed not be scalyzed for the
floor respouse spectrs assocated wi'h the Reactor Building, Howsver, the
iotersal forciny functions caused by a turbive stop valve closing will
Jropagate throughout the entire main system, regardless of buildiong 1o¢cation,

Divferent struvture s, even when located within the same building (eg, drywell
vall and shield building) will exhibit different dysamic respcnse
charactevistics and hevco excite similar components which are attached to
them, differenatly, Farther, these structures way exhibit out~of-phase
TEIPCLS? tiieh can adversely load & component,

All of thes, fuctors susi}l be consio red in defininy the sppropriate
sulti-sapport imput dete Xur (ke 60 % of these syitems or portionas of
systems,

Systems locetid wholiy within one huildiog, but supported frow another

buiiZiug, wiil be subjected to multipls escitations and probeble differential
buildiog movement,
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6.4.2 (Continued)

The lcads which are gereeally spplicable to ail safety relaied Seismis
Coategory I mecharical vowpuvents include:

¢, D~ Weight of component iscluding contents duriog normal operation and
test cosditicas,

b, Po ~ Mazimve operstiog pressure and differentisl pressure which occcurs
duricg sormel plent cperatics,

0, To = Thermal effects doring vormel plact operation including:

(1) ?2 ~ Thermal expansion due to operational losds sed euviroumental

tespasature iocluding displecement controlled motion of interfacing
Systems, structures, or componeni..

(2) TT ~ Thermal transicots lacludicy radial constreaint of pipe;
prigerily applicable to Class 1 composente,

d, lo -~ Beaction loads at the Jurisdic*ional boundary trom other sysiems,

ftructures, or composents; iucluding pipe reaction forces on valves,
pusps, and veesels; and component support resction forces,

e, ’D =~ Design Pressure

f. FIV =~ Fluw Indocad Vibration caused by fluid flow past an item located in
the fluid stream,

1 FP! ~ Prestress loads on bolts, flaoges, acd gaskets,
UBE ~ Operating Hasis Earthguake
i, SSE - Ssfe Shutdows Earthquake
6.4.2.1 Ahecrmsl Plant Losds on Mechanjcul Cowponpents
a, T =~ Thermal effects due to po or sboormal (DNA) plant conditions
b, P~ Presrure effects

¢ R = Resction loads st jurisdictional bousdaries
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6.4.2.2 Absorsal Losds io :tbe Kesctoer Luilding, In addition to the loads

defived in Paragraphs 6 4.2 aud 6.4.2.1 sbove, the fullowiog loads shall be
copsidered for ell components located sithin the Kesctor Building:

&, BY -~ Loads due to Reactor Building vidbrations cautes by ae SRY cr DBA
eventi,

b, (HUG ~ Loads from cowpovent response cr direct fluid f{~*ces, on &
component located is thke suppression pool, ceused by ( ‘agging phenomenon,

¢, 00 - Loads from compovent i1espouse or direct fluid forces, ob & compotent
loceted in the suprressioc pool, caused by condensation oscillaticn
phenmencn,

d, VLC ~ Losds from component response or direct fluid forces, on a compovent
lecated inm the suppression pool, caused by main veut line cloaring
phenomenca,

¢, FRV2 - Losde from component response or direct fluid forces, on & conpounent
located in ihe suppression pool, caused by safety relief valve air
clearing phenomencn,

f. PS ~ Loads from compunent response or direct [luid forces, om 8 component
losated in the .uppressiva pool region affected vy the pool swell, caused
by tbe pool swell phenomenca,

. AP - Loads from cosponent response or direct stenxflow forces, on
compouents located in the re ctor vessel shield woll amnulus region,
caused by sonvlius pressurizetiom,

h, SL - Losds from component respotse or Jirect fluid [orces, on componcnts
located sn the sloshing zore of & pool or component, carsed by the
slcshing phenomencn from apy dynamic eveant,

6§.4,2.3 Other Losdings, There are other loadings which say be of a locsl or
restricted usture but whicc way bave a8 decided ¢ff{vit on nome compone .t or
structure, [he responsibllity four idectificaticn vod epplication of such
losdivgs lies wiith the design sngivear,

6.4.3 Electricel, Control, and Ipstrumeatation Fguipment Lcads, Electrical,

control, and ipstrumenistion ¢qeipwent .ouU compucents std (heir supports
wounted on or sttsched to the structures and mechanical compopents will Le
suyjected to Jyoamic lceds, These loads vesult trom the response of
siructures and mechanical compcoents and to directly applied loads resulting
from postulated events, Tie magoitude ol the load is dependent uyot the
locatien of the item and the causative event,
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6§.4,3 (Conitinued)
Tostroments which sense process system paremeters by dirsct comnestion to
fleid lines and are not considered as part of the mecosnical syste nressore

bocadary (in terms of the ASMY jurisdictic al bousdary' ~re conside-ed a8
electrical equipment,

Items which are loccted 10 areas which contain high energy pipiog shal. bde
desipned for the following effects assucinted with a [BA: Jet i®mpingemsent and

pipe whip tmpact, Im addition, (n other areas adjacent to sreas containing
high energy !ives, the “ffects of f.. P. will prebably require cumsiderativn,

This document adlresses only the stroctural fotegrity effects asso.inted with
these loading conditions,

The load: which sre generally applicable to all safsty rolated Selsmic
Category I electrical, instrusentation, snd control eqripment imclcde:

8. D = Veight ¢f item

». P° “ Mazimum ioteroal ope.ating pressare for items comnoctel) to fluid

lines,
c. Ro “ Reaction loads os interface boundary from structures or compone.ts,
d. OBRE = Uperatiug Bovis Earthqueke
¢, SSE - Safe Shutdown Earthyuale

f. FIV = Loads dus to fluid flow conditions (flow induced vibration)

€.4.3.1 Ajpcrmel Plany Leads on Electrical, Contzol, and lagt smentation
Equipnent

., P. = Mazimum erternsl preesure duoe to wmy norusl or sbnorsal (DEA) plant

condition.,

b. T‘ = Mazimow rxterse! temperaturs due to agy normal or sbaormal (DRA)

plant condition,

Ca !. = Maximum reection force on { ‘terfece boundary due to sormal or

sxnormel (D3A) plant condition,
d., Y, = Jet irpingement load,
¥ Y. = Mipe whip impsct lead,

f. PRV - Loads dne to Peactor Boriding vidbsatioas cavsed 'y am SRV or [8A
event,

SLQOIS'A imEV_ 10 8}
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6.5 Loscs on Compouent Supports, The specific loads whick oct on a cosmpcnent
support aa & given location as a result { & specific ¢-ea. are pres {

Tebles 4,1 through 4.5

1Y 12 A

il 1oacds & component suppurt aocherages shall Le considered as yrimary
' cads Loads from (bhe restraived free end motiom of pipirg 1 te
ousi1cdered as Pprin loads in coupucrat and pipirg sspports,
€.5.1 Gepersl Corpnoest Support lcads, Tu» followieg loads . ve
ousidered in the desizn of all component supports which trens er loacs 1
sefety related Uuismic Cateyory I .tems to Lullding structures
8, D = Woigkc of support and support*d item
b, L -~ Live loads inciuding coastruoction leoaus,
l LONCe dus to hest transfer from componen: dering normal and
sbcormal operating conditions,
d. T, = Thermal expansion loads frow topportud compoment including frictional

; 08” pe ional Besis Earthgquale
ine displacvment portious) and dy
i“;-'

t SSE safe Shutdew, karthaucake loads from
inertie rud Alsplacement ,ortions) and Yy
ReLport,

8s X L£ad on support due '0 en::rocuental

b 5 Losed om support due to jet impinsew

i, Yn - Losd on support ‘ue to pipe whip impa

j Y_ =~ Loed on support “ue to %ipe whip reac

k., s " Friction loads due to vipe moviment

§.2 rormal Lo or lvilding,
& 1o Yaragrapd

.. component supports cated within the Reac
¥y = Loads dce ¢t Aesctor B ¥ itbral

a4
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6§.5.2 (Continued
b, UG Loads from component response or direct fluid forces, on a support

1¢

located in the cuppression poul, caused by chugging phenowmenon,

)

I (0 - Loads {rom component response or direct fluid forces, on & support

located in thke suppression pool, caised by coadensation oscillstion
phenomeuon,

e, VLC -~ Loads from component response or direct fluid forces, support
located in the suppression pool, csused by mais vent cleering phenamencn

e, PV = loada from component respcnse c¢r direct fluid forces, oo & support
lecated in tha suppression pool, caused by safety relief valve air
¢learing losds,

f. PS - Loads from component responsy ov direct fluid forces, on a support

located in the suppression pool region affected by the pool swell, caused
by 1he pool xwell phesow.son,

§. A’ = lesds from component responsv or direct steamflow forces, on rupports

iccated in the Reactor Vessel shield wall anoslus regior, cacsed v
aznnlus pressorizeticn,

B, OSL - Loads from componert response or 2it ¢! fluié forces, on Iuppurts
iocated in the sloshims zome of & pool or cuapoment, caussd by the
sloshing plevomencs from sny Jycamic event,

€.5.3 Otber loadings, See Paragraph 6.4.2.3.

6.6 loads ou Structures, The specific loads which act ot & given structure
&8 2 resuit of & specaific event ure presented iu Tables 4.1 throagh 4.5

6.6.1 (Genmers, Strwctursl Losds, 1he losds whick are generally app'icable te
alil BONI building and structures iuclude:

8., D - Dead 10ad of strrvcture plus any uther peruarent ]:ade and incluces
veriiral and lateral pressure 2r liguids,

v, &k = Coaviotional floor or roof live loads, mov-“le equipment loads, lcads
caused by static or sei1e=.¢ ear ¢ pressures, i other variable loads such
88 comstruccionm loacs and hoast loads, The most severe valuel(s) shell be

considered,

¢, R = P e resctions during normal operating or shatdows cond.tions, sesed

o the most critical tregsient or stcadv state coumdit!
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6.6.1 (Comtinued)

d, T° = Thermal effects and loads during normal operating or shutdown
conditions, based oo the most critical tracsiest or steady state
condition,

e, Constructionm Louds - Comstruc ion loads are . 28 which are applied to iis
stroctures from start to completior of comstruection, The defisition for
D, L, and To shall be based on actual consiruction methods and/or

conditions,

6.6.2 Abcormal Pliat Losds on Structures, The following are sbnormal plant

loads which may need o *z considered for structures:

., FL = Internal piessures resulting from flooding of compertments;
Lydrostatic head,

b. P‘ - Accident pressuce due to DBA,

e, l. =~ Pipe resciions (including lo) snder thermal conditions generated by
the postulated !ine break,

d. T. = Thermal effocts (iscludin: To) ntich may occur during & design
sccident (high energy line break-HELR) .

e, !J = local pressure on structure due to jet impingement caused by the

postulated line break including ‘mpact effects and dreg loads,

Te Y. = Local forve om structure due to missile (lacluding whipping pipe or
other missile),

N Yr = deacticn force on structure dse to postuiated lime hreak,

6.6.2.1 bmormal loads in thi Pesc.or Building, Is additios to the loads

defined in Paragraph 6.6.1 and 6.6.2 ibove, tue following loads shal' be
coneidered for all component supports located withim t3e Resctor Buildipg:

a. RBV - Loads due to Reactor Buildinmg vibratiors caused by a2 SKV or DDA
svent,

b, (OUG ~ Lcads from compouent response om <irest fluid forces, om componen’ s
located in the suppisssion pocl, caused by chugging phenomenon,

s CO - loads from comporeut response or direct fluid rorces, on a component

lvcated in *he suppression pool, cauved by coudensation oscillation
rhenomenon,

NMEQ WOTA (mAY 1@/8),
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(Lostinued)

VLC - Loads from component response or direct [luild forces, o mponents
»

located in the suppression pool, caused by main vent line cleavting
phenomence,

EV2: - Loads from vomponent response or direct fluid forces, on compouents
located in the suppression pool, csused by safety relief valve air
¢learing loads,

PS - Loads from component resporse or direct fluid forces,
1

located in the ¢ ppression 00l regivm affected Ly the
by the pool swelli vhenomenon,

pool

AP - Loads {rom component resnunse or direct steamsflow forces, on
components located io the Reactor Vessel shield wall sonulus region,
cauvsed by snusulus pressurization,

located in the sloshing zone of & pool or componsnt, caused
teloshiog paencmenocon from any dynamic event,

SL. = Loads from component response or direct fluid forces,

6.3 Losds onm Contsinment § ctLre Conteinment strucinres may svatain
following loads

Fressuore difference oetvoon (u® Luterior eJd e2.8710F LI (LW

contaioment, considering both interior pressurs comangs: because
or cocling ¢ad exterior stmospheric Presevre variations

SRV -~ Safety Relisf Velve lLoads,
I - Impact load dus to crame oparation,

Preoperational Testing Loads

Pressure test loads applied Juring the structurasl
Tharmal effects during the structural iotegrity te

6.6.3,7 Severe Environmentsl Loads The load due to the
Earraguake (OUBE) including Fuel Transfer Fool 2nd Suppressic

eifeocts,

Opo

6.6.3.3 ad due to the jafe

Earthguske (S§§ clading Fu [ ) ool and Suppressicn Po
effects
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6.6§.3.4 Abnormal Plant Load

i P. -~ Local force or pressare on containment structure or peretration

cavsed by rupture of any one ;ipe.

(1) Local comparteents] pressures ¢ the contaimment wvall from ruptured
pipes in compartments outside th wall, within the Avziliary
Building,

(2) Local compartsental pressures inside the costainment include those
from the maiu steam pipe tumnel,

b, Design Basis Accident (DBA) ~ The Msrk III contaimment shall be designsd
to sustain the following loadiogs as & result of a Lose~of~Coolant
Accident (LOCA),

(1) P‘ = Containment design pressure load durirg & loss of coolant

accident design bas’'s sccident,

{a) PCDC = Contaimmont and drywell design pressure, doring a design
base sccident (DBA).,

(b) De:ign Basis Accident (DBA) suppression pool loads - Immediately
faliming & Aesicn basis accident. the containment wall,
foundution mat, drywell wall, weir weall, and structures located
above the suppression povl will experience various pressare and
dycamic loadings as & zosult of the vent DBA clearing procoss
ioto the suppression pool,

(1) PS - Pool sweil bubble pressure om conteivment and
drywell wall (exisymmetrical) and sonazisymmetricsl on
containment,

(i4) P1D = Containment wetwell differential pressure

axisymectrical due to flow restriction of the bydraulice
control uait (BCU) fiocor to pool ewell comcurrent with a
differential drywell pressure,

(d44) I Dl - Impact and drag load: on structures located above

the suppressicnm pool to wpward pool swell,

(iv) lF = Falldack loads of cascadisg water onto structures

atove the suppression .00l immedi .tely follcwing pool
swell,

(v) CO - An oscillatory dyvamic ioeding (condensation
oscillation), on the suppression puvol boundary due to
steam coudensation at the vent exits during the j;eriod of

NEO AT A (REV. 10/81) bigh steam mass flow through the tents folloving a LOLA,
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6§.6.3.4.0 Contioned)

CHUG -~ An oscillatory dvoamic loadleg (chugging)
top vert and welr anoulus or on the suppression pool

i

boundary dJue to steam condensatiom icside thue toup veut or
&t thi top venmt exit during period of low steam mats flow

in the cop vent ounly following a LOCA,
R' -~ Joward load through the vents applised to the weir

vall, due to pegative drvwsli pressere differential,

T. = Added thermal effects (over and above nperating thermal offects)

which may ccenr during o design acoident and which gorrespond to the
snfactored design pressure, PA. Accident thermal gradients for the

containment dome, wall, and foundation mat shall be considered,

The Design Basis Accident (DBA) in the Mark II costaimment produces
loading effects which are similar to those described for the Mack III
Kefereico should be made to the DIFR (Paragraph 2.1.2.0) for details,

Evaloating Load Combinations

Initial Conditions

- 9

6.7.1.1 All loading Combinstions, The initial conditiom for esch losding
combdination sbhall comsider all of the even*e and conditions defined ‘n
Seatiom 6.1,

6.7.1.2 Static Events, For plast start-up mode, the imitial conditions shall

be ambient temperature and pressure associated with the plant cold shocdown
condition,

For operating transients, the imitisl conditions shal' be the most limiting
conditions which exist during steady state power operstioun,

6.7.1.3 Cvest Combimstions Not Imcludisg Seismic Frsats, The initial
condisionms fov all nomseismic event and loading combimstions shail b» steady
state plant operstion at suy permissibie power conditioe, including puncr
levels up to that corresponding to rated stoanm flow and iacliuding zero pover
hot standby with the saim condenser in service,.

6§.7.1.4 Event Combivations Including Seismic Event, The imitial conditions
for »11 eveut and loading cambinations, including seismic events, shall be the
steac ttete operation at rated recirculatin flow unless the combined
probab..'ty of the seisaic event and the plent conditiom comsidered reguirs a
different nitistion basie and rcceplance criterin,
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6.7.2 Combining lLoads, The event combinations shows im this document are
seant only to provide 8 description of which events are to be copsidered in
combioetion with other cvents and are nO" meant tn imdicste that the loads or
stresees from these events are to be comvived slgebraically, The following
parsgraphs ere intended to serve as & guide io combiming loads and stresses
from at Jeast two dycamic evunts on loading phenomena from the same event,

6.7.2.1 Methods of Msthematical Combigmrinms for Static Events, Static
everts are considered as determimistic ev ots shall be sdded algebraically,
Weight, thermal expansion, and static anchor movement loading conditions are

deterministic events,

6§.7.2.2 Approsch to Mathematical Combinatior of Respinse Time- tories
This paragraph presents guidelines for combining response time-histories due
to:

[ “oocurrent loads due to a single event,
b, Comcurrent loads due to & ccmbination of events,

There are methodns for combining responses that yie'd results vhich are or most
likely to be " sruge" (ie, results spproximating the expecied peak value),
and which yivid “conservative® results (ie, celculeted peak values which have
8 lovw probability of being exceeded), In general, it is prefersble to use a
best estimate method since conservatism iutroduced /m the mathematical
comvisatioa prucess is artaficiasl, . .«t is, It i3 preferadles to iptrstuses *he
desired messure of conservatism in the evaluationm of loads and stresses, and
in the sllowable limits, where the couservatism is tiod directly to the
phenonena and is thus phyeically comprehensible,

In particular, in deniing with low probability combimations of events,
consideration of the totsl probability (the product of the probability of
simultaneous event occurrence and the probability of exceeding the calculated
combined value) may justify the nvse of e best-cstimace method even when the
application of such 2 method is subject to uncertsinty, Io several important
load combinations of Tables 4.1 through 4.5, either the probability of
time-history overlap is very low (eg, LOCA + SSE) or the probability of ome of
the events slone ls very low {(eg, SSE, including relief valve loads due to
turbine trip)., Im such instezces, the probability of the event or event
combication as well as the probability of ezceeding the calculated combined
value should be used in considering the approyriatensess of the approach,

Vhen loads can be shows to occur with insignificast overlap in time (eg, pool

svell and post-LOCA contsi:ment flooding resulting from & INCA), .. is not
pecessary to combine them at all,

IED 497 A ImEy 10/81)
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Refer to Paragraph 2.2.8.s)

—— ———_aa l

2.3 Methods for Mathematicsl Combinstion of Response Time-Bistories,

ig::lgig_EE!uii_ﬂilbuiQ;lxlué}j {AHS), Combining concurrent

responses by
taeir pesk amplitudes is the most straightforwerd cambinatior -eihod. It
peak amplitodes are sdded lrrespective of their time sequence, a
coussrvative result will be obtained, The method approachesr & probable
result when the losds are fuily expected to everlap in time for
mEchenistic reasons or by sssumption, apd whem the overiapping response
time~histories have subatantially different dominant froquencies, If
Yesponces are added as functions of time when the Phase relationship is
tnown, the method yields & probable result, The mepsure cf comservatism
in ABS is extremoly variable, being strongly dependest on the frequency
couMtent and the phese relationships of the losds being combined, ARS
should be used in desigs evaluations only when:

(1) The waveshapes and timing are such that ABS gives a probable resuit

(2)

A conservative combinsd value i wesired (by comtrast to & probable
combiuned valur of conservatively determined joeds), eg, for active
Components importanmt o safoty as indicated in Paragraph 6.7.2 .4.

Square Root of the Som of Squsies (SRSS), Combining comcurrest response
time-histories as the square root of the sum of the squares of their peak
tmplitudes is frequently s zood Approximation sod s widely used, Use of
theery, SRSS may b

SFOS Las been Justifliz:d Sy 88 umae of srobenid ts

used for the following cases:

Combinstion of SSE and LOCA dysamic resporses for all ASME Class 1
2, Or 3 systems, componesnts, or sspports,

Combining respomses of uynamic loads other thas LOCA and SSE provided
& conexcesdance probability (NEP) of 84 percent or higher is achirved
for the combined SRSS response, Aa scceptable method of achieving
that goal is If Conditions A and B are both satisfied,

(u) Conditiva A
The dynamic response time fusctics is varying,
Duratiom of the stromg moticm of the foncticn is short,

Fanction comeists of o fev distinct Bigh peaks which are randoa
with respect to time,

Response is calculated on linear elastic baais,

Time-phate relationship among fuaciions to de «

randcum,
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6.7.2.3.2(2) (Contisued)

(b) Condition B, For losds which meet Condition A, the SRSS method
may be used provided s poncxceedrnce probability (NEX) of
84 percent or higber is achiev.d for the cosbined response, An
scceptable method of attainiag that goal i» meeting all the
following requisemente:

Defive loads at spproaimately the B4 percestile or 1.15 times
the medias, whichever |s greater,

The SRES” valus of the responss combisstion has & NEP

2 50 percent selected from a Cumulative Distribution Function
(CDF' curve constructed on the assumption that individual
respouse amplitudes are kn_we acd only reudom time phasing
defined by its probadbility devsity function cxists, The CDF
curve may be developed using the procedures of Appendix N of
Section IIl of the ASME Code, or altermatively, methods
developed by Brookhaven National Laboratory, nsivg absolute
(ocosigoed) values of response ampliitude may be used, The method
selected shall be justified in the submission for the
application being anmalyzed,

1.2 timer the SRSS value of the response combinstion has an NEP
85 parcent from *he CDF corve covstrusted as im “b* above,

d33=ing ~aly 2aedcs timy rhasies.,

6.7.2.4 Methods for Mathematical Load Combimation for Active Components

(Design Criterie for Active Corponents), Active compopent operability to
required limits mvat be demosetreted by testing or amalysis st absolure sum
levels of combined peak response, This demonstration must include specific
consideration of the dynamic nature of the loadings and reaponse, component
failure modes and marcine, es well as evaluation of the exteat to which
transieat loss in cperability affects plant safety,

6.8 Loading Combinations and Acceptance Criteris, Losding combinastions and

their corresponding scceptance criteris which are applicable to components,
component supports and structures presenmted im Tables 2.1 chrough 2.10.

6.8.1 Mechanice] Componects

6.8.1.1 ASME Mechanizal Components, Loadicg combisations =nd acceptance
criteris for ASME mechanical componen:s are presented io (ebles 2 .1/s) and

2.1(k),

O R0TA mEV T0/0Y)
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6.8.1,2 Noon-ASME Mecranical Cowpopents, Locding combimaticons snd acceptance

criteria for non-ASME mechanical corponents sare presented ie Tables 2.2
sad 2.3,

Acceptance criteria for this type of equipment shall be based upon either:

0. Asalyris in acccrdance with the requirements of IEEE, ASME Section III,
ASME ‘.ectiom VIII, AISC Spocification, AA Specificaticns, or other
spplicable Standards.

b, Test per JERE-344 (1975) or equivalent,

6.8.2 'lsgtrical, Control, und Instromentstion Cospogents, Losding

combinations, and ecceptance criteria for electrical, comtrol, and
fanstrurertatior equipment aad components sare presented im Tables 2.2 and 2.3,

In general, the acceptance :riterin for this type of equipment shall bo hased
upon eitber!

2. Anelysis ‘e sccordance with ASME Section II1I, the AISC Specification, or
other applicable Stiadards,

b, Test, Testing sbali de in sccordsace with ICER-344 (1975), Nommetellic
perts will requ're special consideratiou if their structural integrity
most be assurcd,

$.8.3 Cospopent Supuogts

6.8,3,1 Component Sunports for ASWE Sectjon IIl Compongnts, Lesding
combinstions and accepiance criteria for component supports are presented in
Table 2.6,

6.8,3.2 Component Su1 og Non=AS) ginte, Losding ceabiustious ecd

scceptance criteria for component supports, waicd *ranseit Load: from non~ASME
components (mechanical, electrical, control, and iostrosentation; to brilding
structures of otbher compovrents, are presented ia Table 2,10,

6.8.4 Struclured

6.8.4,1 Coptsizment, Losding combinaticas snd scceptasce criteris for
containmest are presented im Tabins 2.7 and 2.8,

NEQ YA BEW 1880
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B.4.2 Structures Cther than

Luther tosn (ontainment, [oadiug combinations and

ccepteance criteria [or Seismic Coategory I builldiogs and structures are
te structures and Table 2.10 for steel
acceptance

rvicing equiprent are preserted in Table 2

s d

esevted in Takle 2.9 for concre

ructures, Load combDigations end criteris for reineling and
|
1

6.8.5 Ruptured Pipe Critecris, The criteria f«

is £ evalaating the effects of
postulated rupture of @& high energy line shall be in sccordamce with ANSI N176
or other similar standards, The dotailed requirements for this condition are
beyond the scope of this document

TABLE 1 BASIC EVENT COMBINATIONS AND CATEGORIZ ATIONS

NO 3) I \_'- TR) ':'""""""""”‘"’ ‘r T —— ~-—~~—_...T-_....“.__,_ ———

| SRV '~ SEISKIC ACCIDENT

T T o Tl e
EVENT(S) | OBE | SSE j 1L LaL’ CATEGORY
- — ~~+4._,..,-J, nea— $ ——
! 1 ‘1
X

Upset

Faulted

By
i l sergency
|

!

|

|

Emergancy

4
X
i
1 Faulted
Fauiled

4 Faulted

i
!
|
|
|
|
!
|
1
|

|
{ Normal
: | |

U —

Upset

o — —— B

)r IBA whichever i¢ governing,
due to LBA/SBA/IBA is ¢+ crmined from rated steady state conditious

ccosiste of pressure, dead weight, thermel snd floid reaction

v

A, IBA, and LBA shall incluce all event induced loads voichever ars

pressurization load, poos swell
chugging load,

applicable, Examples of these possibly applicable loads inclcde annulcs

ivad, condenration osciliation load, and
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, TABLE 2,1(a) CLASS 1 MECHANICAL CONPONENTS AND CORE SUPPORT STROCTURZS

EVENTS LOADING coMmNATION 1) (3) ACCEPTANCE (RITERIA'"
Desiga 'D + TD . ‘D Design
NO N+T Level A
oT N+ T+ TSVC (3) Level 3
N+T+ SIVl ¢ SRVD Level B
NO « (BB N+T+ (BB! + "'0”’.» Level B
oT + ME N*TSVC'GEX*G%*T Level B
N + SIVI + SlVD * (BEI + GED ¢ Level B
SBA N + suvx + SPL Levesl C ($)
10T N+ Sle Level C (5)
IBA or SBA + GBE | X + S“’I + fth + IBL (or SB!) wevel D (5)
OT + SSB N + TSVC + SS!I Level D (5)
IBA or SBA + SSE | N + Sle + SSBT + [BL (or SBL) Level D (5)
NLF + N+ Sle + TSVC Lovel D (5)
N » SIVY + SSET Laoval D ($)
LBA + SSE N + Sle + SSI’.I + LBL Tevel D (95)
Test P? * ur NB 6000
| 1

(1) W¥eere 3RV, ON2, SSE, SBL, BL, and LBL sre used, this meass the component
Or structure respodse to the "eac.or Boildiag Vibration (EBV) due to
thee events,

(2) See Table 3 for the specit ¢ SRV sctuation cases whink combive im each
event,

(3) TSVC loads spply only to the main steam piping and composents to or
aounted thereonm,

(5) For sctive essentiel valves, the pressure for which the valve must ecper
or cloee shall zet exceed the valve desicn pressure rating.

(6) Service limits per ASME Se.tiom II1 Subsecticn NB or NG,

NEQ H0TA lmEV. 10 8]

P B 'MV-—M'~-“- - g -
B S PRSRRRh pr AMisel 3 . T Srmi Nt
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I TAUIE 2.1(b) CLASS 2 AND 3 MECTANICAL ONMPONENTS

EVENTS LOAUING CoMsINATION'®) (3) ACCEPTANCE GRITD®IA'®)
Dosign Pa + TD - “D Design
NO a+ 7 Level A
0T N+ T+ TSV (3) Level B
N+ T+ SI?‘.'x * SRVD Level B
NO + (BE r.orooasxuub Level B
OT + OBE N + TSVC + QEI Level B
N + Sle + (E!x Level B
SBA N+ = r* SBL Lovel C (4)
10T N+ SRV, Level C (4)
IBA or SBA + OBE | N + Sl'ix . (B!l + IBL (or SBL) Level D (4)
OT + SSE N + TSVC + SSE, Level D (4)
N + .‘Sl\’x + SSI’.l
IBA or SBA + SS® | N » 'sl‘lx * S3E; + IB! (or SBL) Level D (4)
i NLF N + SBV, + TSVC Level D (4)
LBA N+ uvx + SSEI + LaL Level D 4)
Teet PT + DT :g 2888/

(1)

(27

(3)

14)

¥here SEV, OBE, SSE, SBL, IML, «nd LBL are used, this mecans the component
Or structure response to tue Resctor Buildinmg Vibration (RBV) due to these
cveuts,

See Table 1 for tae specific SRV sctuation cases which combine in each
event,

TSV. loads apply only to the meino sterm piping snd components to or wounted
theroon,

For actlive easential pumps sod valves the Design and Level B criteria =hal)
be satisfied excopt that .te basic allowubie stress saell be 1.2 times tae
design allowsble stress,

Service Limits per ASME Code, Sectiouw III, Subsectiovus NC and ND,

MED SOTA ImEV 10/0

G- Aol —— - T T
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W ML
|

i

ATCTPTANCE

¥her are used, *his mesns the
ng Yibration (RBV)

' stTuc

events.,

See Table 3

0 cases which comdine in
event,

Thermal combinatt « Assame the siresses due Lo T
onuary end self~limiting.

is allowghle stress from A

ling zhall

- -~ ‘r"‘-a'n". e = St & AT N — Y Ny SRR S P W g— -
L— o v ML s whs St vt ol Mo B T TR
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TABLE 2.3 LOADING COMBINATIONS AND ACCEPTANCE CRITERIA

NON-ASKE MEQUANICAL COMPONENTS AND ELECTRICAL CONTROL AND INSTRUMENTATION
EQU./KENT STRENGTH OIS IGN METHODS

EVENTS Loap ‘31 (3:43. ACCEPTANCE GRITERIA'Y (%)
NC 19D+1.7L v
oT 1.7 (D + L+ SRV Y
NO 1.3 D +1. 3L » 1.3 To +1.35 lo Y
o1 10D +1.3L+1.J0T ~1.3R + Y
1.3 swv ¢ °
OT + OBE + SRV 13D+13L+137T, +1.2 R, Y
OT + CBE + SKV 1.70+1.7L+1.7 OBE + 1.7 SRV Y
OT + SSE + SRV D+ L+ T, +R, +SSE+ SRV 0.9Y
g;V’ TBA + OBE + D+ L+ T. + R. + 1.28% P‘ + *J + 0.9Y
Y, ¢ Y, +1.27 OBE + 1.29 SRV
OT « SSE + DA + D+ L+ T. * R. + P. + !r - YJ + 0.9Y
SRY (g * SSE + SRV
t— > . . ————

(1) VWhere SRV, OBE, SSE, SBL, IBL, and LBL are used, this wesns the component
or strncture response te the Reactor Buildieg Vibration (RBY) due to these
events, "

(2) Seo Tabie 3 for the specific SEV actuation cases which combine in ecach
event,

{3) Therwal !'oads car be neglected wren it can be shown that they are secoudary
and self-limitiog in nature and where material is ductile,

(4) Y Zr 51eld stress from ALSC art 2,

(§: #Pctentisl for buckling shall be considered in regions of compressive
s ress,

MEDQ BOTA (MEY 168,
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TABLE 2.4 Dele’ed
TARLE 1. Deleted

[ABLE 2.6 LOADING OU4 INATIGNS AND ACCEPTANCE CRITERIA

ASME SECTION III COMPONSNT SUPPORTS

L I— S ——
EVENTS T LOADING COMB INATTON

ACCEPTANCE CRITTRIA

: T - - ._.n_,(._._l

Design P. ¢+ D+ + T
' D R D

Don;n
I NO + T+ R Level

oT ' ¢+ T+ TSVC R (1) Level

+ + .‘sd'\l * SRV,J + kK avel
‘lﬂ“l * ‘(liEh Lavel

'l![",,j + l'Bl’LD + T+ R Level

SRVD + (B E‘.X + evel

>

§

See Notex o8 foilowing page.

(i 5ot~ b ¢ A e i g
SR e v Lt -
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Notes for Table 2.6

¥Yhere SEV, OBE, SSE, SBL. IBL, sdd LBL sre vsed, this meazs the
Or structure response to the Beactor Building Vibratica (IBV) due to

EVaai h,

See Tadlo 2 be ecific SRV actustion caves which combine in
event,

TSVC . osd onl 4¢ main steam piping and components to
therezn,

(4) Deleted

Service Limits per ASNE Sectiowm IlI, Subsection NF
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LOADING COMBINATIONS AND ACCEPTANCE CRITERIA
UNAURETE CONTAINMENTS

A ———————————. ——————————————————————————t—— e e ————e

, EVENTS ! LOADING COMB INATION ACCEPTANGE H"UP‘ 4

|| o a—————————— - .I__.M e —e———— I F—

| : :
NO D+L+T +P, +R,
0T DeL+T +SEV+R +P
: o

0T

0
+ + UBE + SRV +

L
D

00E
Accidesnt

ENV
Accident

Most severs of LBA, IBA, or SBA.

Sectionm strength bused om the strepgth Design Methods given in ASKE
Sectioa III Division 2 Article CC-3420.

Required section strength based on the design methods given in
Section IIX Division 2 Subarticle CC-3430

See Table 3.

N e r—— » PTG N L -
e B o Waere i, AOmeSeils W“W
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TABLE 2.8 LOADING COMBINATIONS

AND ACCEPTANCE CRITERIA

STEEL ConTADNMENTS'Y
EVENTS LOADING COMB INATION ACCEFTANGE GRITERIACD) |
Design D+ L+ ‘l'. + P. + R Design
NO D¢L¢T°0l Leve! A
oT DoLorooloosw Level A
DBA (3) D*L*T‘Ok.vl‘ Level A
NO + (BE o¢Lor°ol°’wsx‘cuD Level B
1.0 + SSE D+ L+ To + SS!I Tevel C
OT + (BE D#L*TOQROOSI\'#ms Level B
OT + SSE D'l.rTO*IOOSIVI0SS£x Level C
DBA (3) + OBE D¢L+T.+I.+P.#DBA+M¢ Level B
SRY (6)
DBA (3) + SSE D*L*T‘fl‘OP‘OSSEI0D!A Level C
DBA (3) + SSE D+ L+ T. N l. * P. + S!SEI + Sl't Level D (7)
« DRA « ¥ + ¥V ¢ Y
r J =
LUCA
Post Accident D+ L+ F + (BE (4)
Flooding L
Test Dt « L+ l’t - ‘rt (5)

(1) MC Componesn:s such ss the drywell head, down comers, equipment hatches,
etc, and & liner subjected to mechanical loads conmdition,

(2) Service Limits as defiued in ASME Sectiom III, Subsection NE,

(3) DBA = Most uevere of IBA,

IDA, or SBA,

(4) For Post Ac:'ident flooding Pm 1.5 S-; PL or ’L’PB 1.8 S. or 1.5 Sy

(5) Reguiirements per ASME Sectionm III = Article NI €000,

(€) See Table 3,

(7) UVor local elfects only,

NIOMOA ITEY. 18/01)
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TABLE 2.9 LOADING CONIINATIONS AND ACCEPTANCE CRITERIA

CONCRETE STRUCTURES OTHLR TH:N CONTAINMENT

EVENTS

o ———

Normasl Operation

Aboormal ‘Extreme
Favirommontal

Conditioas (1)

LOADING COMBINATION

ACCEPTANCE CRITERIA'Y

14D0+171L
1.4D+1.,70L+1.,7 Sk
14D+1.7L+1.9 OBE

34 D+*1O L1 N

14D+ 1,7 L +1.9 OBE + 1.7 SRY

+

0.75, (3.4 D
1.8,

IS (14D +1.7L+1.7T +
TR, 41,7 SRY) °
IS (14D+1TL+10T, +
R, + 1.9 OBE + 1.7 SRV)

(340 %27 L 437 % »
lool.‘! °

D+ L +
U+ L+
D+ L+
D+ L+
D+ L+ .+a.ox.zsr.*
1.25 OBE SN*!‘OYJ
nox.or.»n.»r.‘ssxo!“

YJ + !-o LRY

17L+1.7 'l'°¢

7
18
7

5

+ SBY

+ R

+ R+ SSE + SRY
E
¥

i |

+ GRV + W
a P15 P+ 1.25 SRY

+*

- -

+

=

+ Y +
£

g 9 aga ac a <

g aga aa aa

(1) U = Saction stremgth hiesed on strength Design Mcthods as defined in

ACI-318-71.

NEDQ S07A ImEV 10/83)
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TABLE 2.10 LOADING COMBINATIONS AND ACCEPTANCE CRITERIA

STEEL STRUCTURES OTHER THAN CONTAINMENT

—— Rt e LR LT
_ i

- -
ACCEPTANCE CRITERIA |

Normal Operation ., orking Stress Design Methods

EVENTS [OADING COMB INATION

N

W + L
NO « ENY (SE1S) D+ L+ VW
oT

(or OBE)
+ L + SRV

If thermal stresses due to

oty

I asand B are present and are
o Q

secondary and self-limiting in
oature, the {ollowing combina~
tions shall also be satisfied,

) o R"l
+ SRV

-

) + L ; « ¥

Strength Design Methods (2)
1.7 D d L
D 3 L J T_+1.3 R
0 o
D 1.7 L r SRY

-

o

*

'se Part 1 of AISC
Use Part . of AISC
» Required Secti based on Worki-

= Tection strength Strength Cesign Methods
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TABLE 2.10 (Comtinuned)
EVENTS LOADING COMB INAT ION ACCEPTANCE RITERIA'Y’
Abnormal/Extreme
Eavircmmental
Conditione (§)
“
4, Vorking Stress Design Methods (1)
OT + SSE D+ L+T » l° + SSE + SRY 1.6 §
NO + ENV D¢L¢TOOI°¢" 1.6 8
OT + DBA D+ L+ T. . l. + P. + SRY 1.6 8§
OT + DBA + OBE D0L¢T‘¢l.¢m!+l'.¢ 1.4 8§
SRV » (!J - rr + Y.)
OT + DBA and SSE D+ L+ T‘ + l. + SSE + P‘ + 1.7 §
SRY + (!j + !r - Y.)
b, Stremgth Design Methods (2)
OT + SSE D+ L+ T; + R+ SSE + SRV 0.9 Y
NO + ENV D+ L+ To + .o + ¥ 0.9 Y
OT + DBA D+ L+ T. ’ l‘ + 1.5 P' + 0.9 Y
1.25 SRy
OT + DBA + OBE D+ L+ T‘ + l‘ + 1.25 CBE + 0.9 Y
335 P‘ + SRV + (YJ + Yr - Y.)
OT + DBEA + SSE DOLOT.OI.OP.o(YJo!l_o
!-) + SSE + SRV

(1) Use Part 1 of AISC

(2) Use Part 2 of AISC

(3) S = Required Sectiosm strength based on Working Stress Designs Methods
(4) T = Sectiom strength based oo Strength Design Methods

(5) Thermal Josds cam be neglected when it can be shows *hat they are
sccondary snd self-limiting in pecre aud where tha materiasl is ductile,

NEQ WA IMERY. 18/
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TABLE 2.11 LOAD COMBINATIONS AND ACCEPTANCE CRITERIA

REFUELING EQUIDPMENT

EVENTS NG COAB INATION

ACCEPTANCE CRITERIA

S—

13
N

Level
SRV! . SRV,3 Level
BE, + BE_ Level |
SYVI + Sl\ﬁ + ‘.BE.I + GBE, Level
SBL + P‘ Level
P. + SBL + (Bll1 Level
P. + IBL lLevel
P + LBL Level
»

g
S,P.!

.w\.’x + SSE.,
SBL + S‘:‘F-?.X
: WY e 8

NLF o * SRV, + SSE

SSE IBL | . P + IBL + SSE.

SSE [BL ’ P. * P + SSE.I

Yhere SRV, OBE, SSE, SBL, IBL, and LBL are used, this mesns the compo

Or structure respouse v the Reactor Building Vibeatica (SBY) due to
events,

See Table 3 for the specific SRV actustion cases which combime in sach
event,

No fatigue anelysis required,

See Sheet 65 for Note 4,
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Notes for Table 2.11 (Continued)

(4) Acceptance Criterin

Code Stress l.evel A | Level B Level C Level D

AISC, and Azial 0.50xY C.80zY 0.801Y 1.2:x7 but 0.7

ASME Subd-

tection NF Bending 0.661Y 0,.88xY 0.88xY 0TS

Steel

Alusinom Axisl 0.60xY 0.80xX 0.80xY 0.80xY

ANSI B31.1 Rending 1.013‘l l.lS:lh 1.2013‘ l.le’ but <0.7
xUTS

With the exception of the Inclined Fuel Transfer System, refoeling and servicing
equipment use industry standards to defime desigm limits, such as AISC code,
The ASME NC and ND sections have

ASME Subsectiom N¥, or crane desigs standards.
been referenced to be uvsed as & backup vhes other codes do not apply or where
Part of the IFTS (the Contsinment

probablistic allowsbles are not available,

Teolatice Assembly) is classified as ASME CTode Clases NC and the corresponding
The balance of the tube is classified as ANSI B31.1,

service levels apply.

NEDMOTA RR: 1iRY)
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Y Is assumed to fall went analysis only
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vent chu, 2ing after the peak dynamic loads from

Actuation may coincide

hreak have dissipated
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TABLE 3.1 TOTAL NUMBEx OF RELTEF VALVE ACTUATIONS IN 40 YUARS
Numbey of
Valves Lifting
Sleultaneocnsly

BYR/ 4

BYR/4 .
Target Rock

YR/ S .4 BWR/ S
Fe )
Crosby

(3
Lo-Llo Set "~ All Others

28

(1)

4)

{
Mary 1100 1100 753 (220) 1100

2 1550 (814
1 8750 4750
Shorebms, Formi~2, Hatch-2, Limerick 1 & 2, Bope Creek 1 & 2

Caorso, Chinshan 1 & 2, Susqushanns 1 & 2
La Salle 1 82

Valuas in () are for vessel snd piping velues

NED WOT A ARV 10/81)
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NUCLEAR ENERGY DIV.SION

R BUILDING

SUPPRESSION POOL REGION | X|
V SH.ELD WALL ANNULUS REGICN,X|

IR WALL ANNULUS RE (x|

CONTAINMENT POOL REGION
NTALNMENT

T e v
SHIELD BULLDING

~ T A\
\ |

w AU

FUEL POOL RECION

BUILDING

see Table J for events resulting ipe

Applicable ouly to chanical

systenx

1) See Note (2 Table 3

yuildings on

sddition, for
{mposed on

In
may be
ou the
The: RPMS

Note:

ceneral
particulats

loadiug

components ard electrical

commmcn

SRV actuation.

components

basenats, additionsl
puilding from another bu

cable to

Lo
appii

4

loads
ding
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' TABLE 4.4 LOADS FCR DESICN BASIS ACCIDENRTS

DESICN BASIS ACCIDENT (DBA)
) [aele [ser'™uco su es
p it Iv Iy Iy |y Jvicjco]cuuc [rey L
al aj al Ji mi ¥
REACTOR BUILDING S
CENERAL x Ix §x fz Ix Ix X X X K "“)
SUPPRESSION POOL RECION X ix |x x| x| xj} x}{x X X '
RV SHIELD WALL ARNULUS RECIONM X X X IX jX IXx X X Ix X ()
WEIR WALL ANNULYUS REGION X ix ix x | x] x}|x X X X4)
CONTALMENT POCL REGiOM X ix Ix X 3 X 'x
CONTAINMENT % Ix §x Ix |x jx X X X
SHIELD BUILDING X X
FUEL BUILDING
CENERAL X §X iX X Ix |X
SPENT FUEL REGION X {¥ |x
AUKILIARY BULLDING
GENERAL x Ix ix Ix jx ix 39
CONTROL BUILDING
GENERAL
RADWASTE BUILDING )
GENERAL x §x Ix Ix }x |x x
DIESESL GENERATOR BUILDINCS (“)
GENERAL x §x ix Ix |x §x il

(1) See Note (3), Table 3

(2) See Table } for events resulting in SRV actuation

{1) Applicatie to Maln Steam System only
(4) Applicsble to tanks with a frpe water surface

Note:

General Note:

Tim.ug and loads are cbtained from the Contalnoment Load Report, Reference A&LZ-5400
In addition, for bulldings on comnon basemats, additional loads say be

fmposed on any particular bulldi.g from another bullding on the common

basemat .

NOISIAID ADYING ¥VATONN
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